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Abstract

Introduction: Considering two of the major pillars of performance comparison, theoretically
(principles and feasibility) and practically (standardized and comparative indicators, and what our reporting
possibilities are), a pyramid can be conceived. The apex is reserved for the few best hospitals, while the base
is shared by other hospitals, which can serve as a common ground of comparison for all hospitals. We use
three hospital metrics from Tirana University Hospital Center: ALOS (Average Length of Stay), BOR (Bed
Occupancy Rate), and CM (Crude Mortality). The final dataset resulted in 730 observations over 51 clinics,
ranging from January 2005 to December 2019. Method: All data were represented as the rate of the present
year to the mean of all previous years in the database. ALOS rate, BOR rate, and CMR rate were the new
standardized metrics used for comparison of clinics to each other through evaluation of each clinic to its
historical self. The sum of the three metrics creates the Aggregated Rate, a unique value for each clinic
comparable with others. The highest value is associated with lower performance. Results: Aggregated Rate,
year 2019 as reference, classifies clinics in a quality scale, ranging from 1.54 to 5.9. The same calculation is
performed for important ICD-9 three-digit diagnoses, ranging from 0.48 for ‘Other forms of chronic
ischemic heart disease’ to 1.38 for ‘Acute appendicitis’. Conclusions: We recommend the construction of
an Aggregated Rate interactive app as a hospital metrics quality indicator tool.

Keywords: Aggregated Rate, hospital metrics, performance, interactive tool
Quote: Ilir Akshija. An aggregated hospital quality index based on traditional available activity data,

a metric exposing change. Health Policy, Economics and Sociology, 2025; 9 (1).
https://doi.org/10.52340/healthecosoc.2025.09.01.07
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155350FYMBMIBOLMZOL GOl EOEMEo, 35806 GmEs Lsgmdzgwl Lbgs 3wobozgdo Jobosb,
O@IWgdoE Y39ws  1935IYMBMLMZOL Fgodergds Loghmm FgEsMgdol dsBs 0disgl. B39b
359m30996gm Losdo Losgsdymaml 3583969090 BHoMsbsl Lambogg®lodg@m Lssgsdymaml
39630l 8mbs3g0900sb: ALOS (3530963H0L Lodrgsem boba®mdarogmds bGozombs@do), BOR
(Lofmegdols sG30MmM30L  F9B3969090) s CM (Fmosbo 1033OE0sBMDs). Lodmenmm
9mbs3980m 35BS IM0(39305 730 53306039050 51 3e0bo3ol BoMAwgddo, 2005 Herol 0sbgzmosb
2019 Harols ©093990659Y. 9gomEo: yzgws dmbsggdo Fomdmagbowo ogm Gmyme3 dodobsty
Dol 8sh39b9demols 99306 gds  Bmboggdoms d5Bsdo  sMLYdIMmo  obs Fergdols Lsdomsem
3609369cmdsLm9b. ALOS-0b 858395900l 895356100905, BOR-0b 858396900l 895356100905 oo CM-
ol 056396900l J93960@q0s Ho®dmoagbos sHoer LEBEIMEH0BYOME IgEHMH039dL, HMIgdos
d9L5dadgEl  bos  3w0b6039dol  F9sMgdsl  geHmbgMB,  mommgmmo  3wobozol
oLEMMOoM  IMbs3890mMb  FgoMgdom. o3 bsdo TgBHMozol xsdo JIBol  saGmga0Mmgdme
056396909l (Aggregated Rate) — «4bozsem® 86509369 mdsll mommgmwo  3eobozobmgob,
Hmdgeoi 990dergds gsdmygbgdme 0dbgl Bbggdmsb d9atmgdologzgol. Mog MBO™ Fomswos gl
0563969090, 00 MBOM BSOS 3606030l badobbo. 890gagdo: s53Mg0Mqdwo dsB3969dgwo,
2019 feool dmbogdgdol  asdmygbgdom, 3wslboxkzoEo®madl  3wobozgdl bsmolbol Lzswsby,
H0Igero 996OHYygmdL 1.54-05b 5.9-0009. sbsermyow®o dgmmom dgg3ebis 360dg3bgermgsbo ICD-9-
oL Lsdb0dbs O0sbMBYdoE — Tobz9gbgdegdo IgMygmdl 0.48-sb (J@mbozmwo 0dgdom®mo
239LOLbLEsMEZMS ©953500Jd0L bbgs Bm®MIgd0) 1.38-dg (9F3939 9396003030). ©s1336gdo:
930960MdMos  93M90Mgdeo  FoBggbgderols  (Aggregated Rate) 0b@g®od@omeo
33¢035:300L 899865, HMame3 Ls5350IYMBML bsolbol 356396909 bg sx3mAbgdmen Fgrsligdols
0bLEGGOwIgbEby.

153396dm  Lodyzgdo:  s3Mga0M9do  3sh39bgdgo  (AR), Uosgsdgmamlb  dg@®og3s,
0b@gmsgGomwo obl@®mydgbdo.

BOGdBS: 0ol 530005, Lo5350TYMBML  boMolbol  saGMga0MHgdmwo  0bgduo
bgdobszmdmdobs s 99GH03Md0L  BHMIOEoW Fmbse3gdgdby ©oyMbmdom: @obsdozol
58bsbggo  Joymds.  xsbs330L  3M0G035, 93mbmMBozs O LMEOMEWMs.  X9bsE30L
3Mm0@039, 93063035 Qo bmgomemyoo, 2025; 9 (1).
https://doi.org/10.52340/healthecosoc.2025.09.01.04.

Introduction

Migration from past methods of hospital management, especially for countries transitioning from
the historical Eastern Bloc, includes the hospital beds policy. Albania, at the beginning of political
regime change, inherited 301.7 beds/100,000, and the health care system was functioning as a continuum
of the former Semashko model (Dokumenta Statistikor Pér Shéndetésiné, 2025). The country is a typical
environment of internal and external migration. Population number changes are somewhat predictable
but difficult to handle in practical, political, technical, and financial terms, where the expected changes
need to conform to population changes. The internal population flow is directed towards the capital,
while the external emigration process generally aims at the EU countries. Its proper study is often
blurred by political agendas. Traditional hospital activity indicators are influenced by each other and
also interact with the external social environment. For example, length of stay positively influences bed
occupancy rate, but length of stay is affected by the capacity of home care services. The population
growth is the other external factor defining the number of patients. (Najibi et al., 2022) Locally, the
Albanian health care system is facing important challenges. From 2006 to 2016, the number of TUHC
tertiary care hospital patients rose from 55,528 to 78,130, and is still rising due especially to patient flow
from other districts with poorer quantity and quality of services. We found, it impacted the length of
hospital stay as is the case of open appendectomy length of hospital of 3.8 and 4.6 days, in two clinics
(laparoscopic procedures were very rare at that time), nearing the 4.01 days of laparoscopic
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appendectomy found in literature, which is an abnormality due to pressure on bed utilization caused by
the increasing patient flow (Akshija, & Dibra, 2022). Historically, the number of hospital beds shows
extreme variability even inside closed systems. For example, the number of psychiatric hospital beds in
the Northeast United States ranged from 40 to 142 beds/100,000 (Davis et al., 1998)

Time, GINI Coefficient, and Human Development Index (HDI) are found to be predictors of at
least mental hospital beds per 100,000 population (Metcalfe & Drake, 2020). When making comparisons
between countries, it would be appropriate to standardize predictors effect. We believe that
standardization loses its value when comparison descends from countries to analysis of departmental
activity over time and between them, and especially the activity of one department compared to its
historical self. This is because the GINI Coefficient and HDI are expected to be the same between the
affected populations of different hospital departments.

Patient-centered care focuses on individual diversity and preferences while in the hospital. The
unifying string for all patients is the word hospital and what it represents. However, specific to
individual needs, health care has to be efficient, besides being effective. The hospital unit (department,
clinic, etc.) stands between specialized care for a certain group of conditions and the hospital as a whole.
The ever-changing performance indicators weigh the unit against its historical self and other units. Is it
possible to create a single indicator to reflect all the above aspects of a unit as a sole value comparable
with other units? Our study attempts to approach this question. We understand that a satisfactory
solution remains an objective of multidisciplinary teams from many health care organizations and levels.

Considering two of the major pillars of performance comparison, theoretically (principles and
feasibility) and practically (standardized and comparative indicators, and what our reporting possibilities
are), a pyramid can be conceived. The apex is reserved for the few hospitals with the best human
resources, capabilities, financing, and outcomes, while the base is shared by all other hospitals, which
can serve as a common ground of comparison for all hospitals. It is for the base hospitals that we aim to
develop our proposal. First, the elements of the comparison have to be universally produced. This means
all hospitals need to provide the indicator, and looking at actual possible hospital indicators that can be
found at every hospital, activity, and morbidity statistics are available, but not always public. This claim
is beyond basic for modern hospitals and systems.

Realizing what different departments have in common is crucial when comparing them. A
specific procedure can be of utmost importance for a certain condition, but it is unique for the specific
department covering it. Of less importance is the same principle when the same department is compared
to its historical self, but when time analysis covers decades, it is possible that the adoption of new
technological approaches and management models can make the same clinic unrecognizable to its
former self.

Several hospital beds can’t be static. A good example of a hospital bed strategy is tuberculosis beds.
While countries with initially high numbers of beds were lowering their number, other countries with
a small tuberculosis bed number were increasing it (Bulla et al., 1977). Comparison between countries
becomes hazardous in terms of patterns of care and financing in those fluctuating situations. The
infectious diseases departments require a different approach, and the results must be handled with
caution. In case of no outbursts of infectious diseases, the infectious disease clinic's performance can be
measured and compared to other clinics. But, if outbreaks happen, as is the case with the COVID-19
outbreak results deserve clarification. RO > 1 creates increased patient flow, which means, at the same
time, more severe cases are coming. Susceptible, infected, and hospitalized cases give a picture at time t,
but change over time (Misra et al., 2022). The situation is beyond hospital activity and performance, as
it depends on the response of the whole system towards the disease. Similar to it is the situation of
psychiatric hospital beds. For example, the comparison of just hospital psychiatric beds in Italy with the
rest of the EU countries becomes difficult because of early systemic intervention on
deinstitutionalization in Italian mental health care policies (Brunn et al., 2023a). Conformity to the bed
reduction policy sometimes becomes inappropriate. Regionalization and bed reduction, acting together
to increase financial efficiency in some cases, create gaps in the provision of care (“Hospital Beds for
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Children: A Shrinking Number and Poorly Distributed,” 2023). Altogether, the situation of
methodological frameworks in hospital management in Albania is not satisfactory. Policy Watch
confirms naiveté of methodologies or an absolute lack regarding the relationship between service tariffs
to capital investments (Rechel, 2009, p. 254). The main tertiary hospital in Albania suffered from
February 2024 to June 2024 the impossibility of emergency care because of a fire in the department
(Prokuroria Tiranég, 2024). Did it come as an accident or as a push over the emergency department due
to the grounds of bed reduction for acute care policy? Hospitals remain central to health care, especially
in countries like Albania. There are countries, specifically India, where the hospital industry gets 80%
of the overall healthcare market (Bhatia, & al, 2023, p. 121)

We use three hospital metrics: ALOS (Average Length of Stay), BOR (Bed Occupancy Rate), and
CM (Crude Mortality). The final dataset resulted in 730 observations over 51 clinics, ranging from
January 2005 to December 2019. Year 2019 was used in other studies as a cut-off because of hospital
utilization substantial change and LOS data as part of severity indexes (Brunn et al., 2023b). The number
of discharges totaled 990,491 patients. The total of 730 observations (100%) consist respectively; Hospital
I (Adult internal medicine) — 210 observations (28.8%), Hospital II (Surgery) — 117 observations (16.0%),
Hospital IIT (Paediatric) — 185 observations (25.3%), Hospital IV (Infectious disease) — 60 observations
(8.2%), Hospital V (Neurosciences) — 158 observations (21.6%). A total of 12 important/frequent
diagnoses coded second ICD-9 three-digit code were selected to analyze their ALOS (Average Length of
Stay) progression by year.

Other studies use the mean hospital length of stay as an interdisciplinary indicator measurement
(Okayama et al., 2020). Risk-adjusted mortality permits fair comparison to peer healthcare structures. It
is important to evaluate whether our second method of risk-adjusted mortality is required. Because the
method is based on data representing the historical self of the health care structure, change shows
progress on the same population, and the goal of the method is to measure progress. On the other hand,
for many hospitals is not possible to calculate risk-adjusted mortality; crude mortality remains the
indicator to be evaluated (Schubert & Kemmerly, 2022a, p. 32).

All data were represented as the rate of the present year to the mean of all previous years in the
database. Thus, ALOS rate, BOR rate, and CMR rate were the new standardized metrics used for
comparison of clinics to each other through evaluation of each clinic to its historical self. The sum of
the three metrics creates the Aggregated Rate, a unique value for each clinic to compare with others.
The higher the value, the lower the performance. We built a quality measurement indicator using the
minimum activity and morbidity data that all hospitals produce, combined with another goal, which
was to offer a tool that produces a unitless indicator. [15] (Lee et al., 2022) Complex professional raters
offer the above ratings; we suggest a continuous indicator for comparison (Schubert & Kemmerly, 2022b,
p- 85)

What to do when we encounter death values of 0? To create ‘the period average number of
deaths’, we took into consideration the existing year the calculations for comparison are performed, in
case there is only one death in the period and it happened this exact year. For example, the ten-year
average, when only a death occurred in the last year, is calculated as 1/ ‘average’ (0+1) =1. When
mortality equals 0 every year, it is not an issue; thus, it is a constant not adding or attracting value. it is
calculated as 1 when summing indicators, making the aggregated quality indicator, but there was just
one clinic with 0 deaths during the study period. In this case, it is a 0. When cases of death happen other
than in the last year, it can’t serve as a denominator. It can be a casual happening with no practical value,
or it can be a serious mistake happening in a clinic with no usual mortality.

Most recent studies criticize the indicator bed/1,000 people because it doesn’t take into
consideration patients' age structure, and especially the effect of the nearness-to-death indicator,
suggesting the involvement of deaths/1,000 population in hospital utilization calculation. The
comparisons are rates. Although mathematical simulation shows that allotting hospital beds the wrong
way has a direct impact on increasing the number of infected individuals (Braga et al., 2021).
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The 85% bed occupancy approach as an alarm indicator of usage has supporters and foes, but
allows calculations on long-run averages, which queuing models make difficult because of complex
computational operations (Proudlove, 2020). There is a compromise created from the intersection of
what is best and what is possible. The computational complexity offers the best standard of evaluation,
while practical, economic, technological, and human resources stand at a possibly not be equal to the
best standard. Standardization of possibility means bringing the best standard to what is possible. All
Microsoft Excel 2016 spreadsheets are the same, but not all healthcare managers are the same.
Administrative sources can reflect quality, but are not specific and are not suited to forward
improvement. An important question to reevaluate is: does our three-indicators evaluation system cover
the triad of accessibility, quality of services, and efficiency as a triad of health care services performance?
(Schubert, & Kemmerly, 2022).

Results

Tirana University Hospital Center is a tertiary care hospital, and its historical activity data were used
to test the model. Admission data from January 2005 to December 2019 (December 2022 for the diagnoses
test) were used to test whether the model conforms to a retrospective observational study.

Inclusion: yes, COVID-19: pre-
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Table 2. ALOS and ALOS rate, reference years respectively 2019 and 2022.

ICD-9 2019 = 2022
code Diagnosis 2019 2022 rate rate
414 Other forms of chronic ischemic heart disease 8.7 6.4 059 0.48
574 Cholelithiasis 3.8 30 074 0.63
550 Inguinal hernia 2.3 21 077 0.72
296 Episodic mood disorders 14.3 125 078 0.72
428 Heart failure 9.9 8.8 0.83 0.77
295 Schizophrenic disorders 23.6 216 085 0.80
Other and unspecified noninfectious gastroenteritis and
558 colitis 5.0 41 094 0.80
434 Occlusion of cerebral arteries 9.7 8.3 094 0.83
540 Acute appendicitis 4.3 6.3 098 138
466 Acute bronchitis and bronchiolitis 6.0 55 1.01 094
485 Bronchopneumonia, organism unspecified 7.5 7.1 1.04 0.99
250 Diabetes mellitus 9.2 7.2 1.04 0.85
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Chart 5. ALOS and ALOS rate, reference years respectively 2019 and 2022

Two clinics comparison

In our example, we analyze two general surgery clinics (Clinic 1 and Clinic 3) with the same statutory
responsibilities, covering the same range of procedures and a similar structure of human resources. The only
major difference we found is the number of beds, 34 vs. 50. Appendectomy, cholecystectomy, subtotal
thyroidectomy, and herniotomy make up, respectively, 63.8% and 62.0% of the total surgical procedures of
Clinic 1 and Clinic 3. For the whole period under scrutiny, 2005-2022, respectively, utilization data were
ALOS (4.83 vs. 5.47) and BOR (102.4 vs. 92.2). CMR rate (2019 to historical self) deteriorated for Clinic 1
(1.01), and it improved for Clinic 3 (0.93). The ‘aggregated rate’ indicator, Clinic 1 (3.19) vs. Clinic 3 (2.80),
classifies Clinic 3 in a better ranking position than its counterpart, Clinic 1. One important activity procedure
of cholecystectomy was further scrutinized to show similarities and differences between clinics.
Cholecystectomy as a percent of surgical procedures, ALOS, mortality rate, age at admission, and female to
male ratio were as follows: Clinic 1 (17.2%, 4.15, 0.17%, 56.2+15.0 and 2.2) vs. Clinic 3 (28.1%, 4.66,
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0.19%, 53.6+15.6 and 2.5). Differences in age at admission and sex were statistically significant, respectively
p<0.001 and p=0.001. Data differ for all hospital Cholelithiasis ALOS because it considers admissions in
other clinics as Gastrohepatology, and here it is calculated only when the surgical procedure is realized.

Discussion

At first impression, looking at the utilization data, Clinic 1 fares better than Clinic 3. Bed utilization
in an overburdened system is associated with lower ALOSs. But this comes with a mortality price. Despite
the utilization data, the ‘Aggregated Rate’ rates Clinic 3 better. The Cholecystectomy procedure, an
important activity for both clinics, profiles patients on Clinic 3 as significantly younger, significantly female
sex, staying longer at the hospital, and having almost the same mortality rate. When a hospital ward breaches
the 100% BOR edge, the doctor is pressured to make room for new patients coming from the emergency
department and push out patients still in need of hospital care. The increase in laparoscopic procedures
decreases ALOS, but flow from other counties is still increasing. We note that the ‘Aggregated Rate’ shows
a more truthful evaluation of the overall situation than disjoint indicators. Clinic 3 fares better because it can
permit longer stays for its patients, can even choose “the best cases”, younger ones or females, which
generally show fewer complications, all because it has generally more available beds than Clinic 1.
Decreasing the number of beds is good, is not an axiom, especially when the number of patients keeps
increasing because of a peripheral lack of services and competition from university hospital doctors to district
hospitals.

Can BOR rate, CMR rate, and ALOS rate be considered a representative surrogate evaluation of
accessibility, quality, and efficiency? Independent health technology assessments have to prove that
accessibility relates to BOR rate, quality relates to CMR rate, and efficiency relates to ALOS rate.
Empirically, this reasoning can be acceptable, at least accepting positive correlational relationships between
pairs of elements. Their summation producing the Aggregated Rate is meaningful if the three indicators are
mostly independent of each other. (Schubert & Kemmerly, 2022d, p. 187).

We propose the construction of an application. The user inserts ALOS, BOR, the number of
discharges, and mortality. In exchange for all inserted clinics, he/she receives the four indicators: ALOS
rate, BOR rate, CMR rate, and the Aggregated Rate. The period can be at least two years, comparing the last
year with the two last years’ mean, and automatically summing the three indicators, creating a rating between
clinics and a visual representation. Graphical presentation shows clustering except for clinics that make a
trend in cardiology and neurosurgery. (Chart 3)

Some results look paradoxical when other factors are not considered. For example, the private
hospitals attract patients, which is quite a new phenomenon. They attract rich citizens and tend to get ‘the
best patient, which means the younger ones with fewer expected complications. We have to accept the
phenomenon of doctors who transfer patients to private practices, most of the time breaching the equity, and
in some cases, it is quite illegal. In this case, although the activity data show the position of a certain clinic
to another as deteriorating, they are working with more difficult patients, which means the patients' profile,
for example, the severity of the same diagnosis, differs from historical data. The length of stay doesn’t
depend just on the gravity of disease and effective management, but it is also subject to government policies
and treatment protocols, which, after approval, become formally inflexible, especially in developing
countries where opinion leaders exercise their authority in environments other than their usual working and
teaching environment. A case of protocol authority is the use of clozapine in Japan, which began in 2009,
and in 2018, only 0.1% of schizophrenic patients were prescribed it, which surely does not represent all
doctors’ opinions (Reid et al., 2023).

The number of hospitalizations for chemo/radiotherapy positively correlates with the number of
regional hospital beds, which was supposed to be pushed by the provider (Matsumoto et al., 2020). The
combinations of inappropriate hospital psychiatric admissions, as is the case of patients simulating medical
situations to get out trouble from drug dealers whom they money or just to get shelter on bad weather with
paradoxical situations like South Korea’s highest world psychiatric hospital use because of their ownership
from doctors, makes bed utilization a questionable quality indicator. A hospital bed can also serve for other
non-supposed purposes as informally bypassing the referral system, formally being admitted to bypass
queuing for costly examinations or other interventions, especially in a fertile under-the-table payments
parallel system (Drake, & Wallach, 2019). In hospital patient treatment starts at the emergency department.
Emergency department length of stay (EDLOS) when prolonged, > 6 h, is associated with increased
mortality. The hospital staffed bed category was associated with in-hospital mortality. Hospitals with more
than 1,000 beds and EDLOS < 6h had the lowest mortality. (Barjoan et al., 2022) Thus, additional data from
the emergency department would be of interest to be added to the model if possible, to gather and to attach
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to the electronic patient file. The relationship between market share and quality of care is not widely studied.
In a study, the quality of care influenced a marked share, especially for elective surgery. [22] (Oddleifson et
al., 2021) This is logical as it is the case when the patient has the necessary time to evaluate and choose. The
case and structure of the large number of hospital beds in Germany brings an insightful facet to actual trends
on hospital bed policy. First, an aging population conditions it, then involving the ambulatory care, physician
preferences, political decision, and health care market as the main drivers (Jones, 2023). Acute care hospital
levels of care are important in discerning the cost of hospital beds (Bay et al., 1989)

In our case, two sets of clinics can be considered as outliers, Cardiology and Neurosurgery (Table 1).
Aggregated Rate (AR) as an in-hospital quality index doesn’t show the true success or failure of a specific
clinic. For example, the success of percutaneous coronary intervention [PCI] must be evaluated
concomitantly with a continuum of care and struggling with less but severe cases raises the question of health
care beyond local context, making it necessary the include the indicators like patient's quality of life and
survival. If rates of hospital bed occupancy continuously rise, the situation can become clinically unsafe. It
was found that a rise of 1% in bed occupancy was associated with a 0.11% increase in risk of admission for
patients with four comorbidities. (Friebel et al., 2019).

A good recommendation is to use traditional bed turnover rate (BTR) and bed occupancy rate (BOR),
as well as patients’ average length of stay (ALS), as independent hospital performance indicators in middle
and low-income countries. Lack of investments in data management can’t be justified, but surrogate
indicators can still be valuable. The Pabon Lasso Model, still in use, places units of comparison in a
correlative matrix of BTR and BOR. [26] (Aloh et al., 2020) In our study, BTR and BOR are highly
correlated (r=0.647, p<0.001), which presupposes they are both affected by the same variables. In this case,
adding their results to create a single indicator means also adding common effects. On this ground, BTR was
abandoned in an attempt to create somewhat mutually exclusive components for the new indicator. ROC
over 85% utilization rate (Chart 2) gives a quick glimpse at their independence.

Research shows hospital occupancy rates larger than 85% to be associated with ED boarding (Janke
et al., 2022). ED boarding is typical of the Albanian situation, even though a hybrid solution was in place
for some time, called an intermediary ward. These findings correlate well with increased mortality associated
with ED waiting time. ICU stay and LOS correlations produce important patterns of patient transition to a
certain hospital (Lagoe, 1998). Indicators as 30-day risk standardized mortality rates (RSMRs), risk-
standardized readmission rates are key indicators for measurement of US hospital performance, which in
itself is considered a central feature of health care policy. [29] (Vaughan Sarrazin, & Girotra, 2019)
Performance metrics are always evolving, and some of them, although they are gathered, are of doubtful as
is the example of socioeconomic status for risk adjustment. Traditionally length of stay was considered an
efficiency indicator. Various diversifications as mean stay and median stay were used for comparisons
(Murphy, & Noetscher, 1999) Aggregate performance for large hospitals, TUHC is considered a large
hospital (>1,000 beds), was higher bur less likely to be identified as top hospitals (O'Brien et al., 2008) This
has to be taken in consideration when comparing TUHC hospital with other county hospitals or private
clinics. This study defines hospital beds in accordance to the World Health Organisation (WHO) definition,
which describes a hospital bed as “a bed that is regularly maintained and staffed for the accommodation and
full-time care of a succession of inpatients and is situated in wards or a part of the hospital where continuous
medical care for inpatients is provided” (Hawsawi, & Abouammoh, 2022a). We encountered the option
many times when the bed is placed as an emergency bed and does not meet the above criteria, but the fact is
that one or more stretcher beds were used. One study analyzed the change in the health care service by
calculating the rate of change in the total population and the rate of change in the total number of hospital
beds in. (Increasing of the number of beds happen to be considered good, as is the case when instead of using
the word 'increase' the used expression was 'positive’, concluding the overall increase of the number of beds
is beneficiary towards health care services. However, this is easily understood, especially in regions like
Saudi Arabia, where the correlation coefficient between the number of hospital beds and population changed
from r=0.989 to r=0.312.) (Hawsawi, & Abouammoh, 2022b) It is recommended to downsize only after
considering prospective patient flow changes. Results of 2010/11-2017/18 on the English system find lower
quality with increased bed occupancy, especially regarding health gains and overall mortality (Bosque-
Mercader, & Siciliani, 2022). The changing linearity of the number of admissions is susceptible. We found
a decrease on mean annual incidence (first admissions) per 100,000 population of schizophrenic psychoses
from 11.17, period (2007-2011) to 8.07, period (2017-2021), with a 17-years prevalence of 2.248 per 1000,
for Tirana county catchment area, which we can consider a low admission rate (Akshija, 2023) Readmission
rates (For example readmission rates are from difficult to impossible to register for many hospitals) (Johnson,
2023a, p. 57).

17



X 96053300 3me0GH039, 93bmBogs @s Lmgomemyos 20259 (1)  Health Policy, Economics & Sociology

Mortality rates are among, just in-hospital mortality, because health insurance doesn't get data on the
30-day mortality rate, which is a top measure utilized in healthcare for benchmarking and comparing. [35]
(Johnson, 2023b, p. 167) Use of Artificial Neural Networks (ANN) is a prospective forecasting technique
that will help measure hospital bed demand. Although forecasts work for short-term in the future the
increasing power of calculations can expand their usage (Misra & Maurya, 2023). Independent of the
method, the main goal remains hospital performance measurement and improvement. Simple methods set
goals, permit nationwide appliances and comparisons, while ANN sophistication is still rudimentary in
practical terms. For example, in Albania, it would be practically impossible to use ANN techniques in other
districts than the capital, and it would be impossible regarding the actual national databases to adjust for
patient age and sex for the analytics team in the capital. A tool that automatically generates an indicator
based on data input would be appropriate. If a bed becomes empty, it is therefore the "variable” cost that is
avoided; the "fixed" cost remains and is incurred as long as the beds are present. Consequently, the fixed
cost per bed can be thought of as the cost associated with having that bed available but unused. [37] (Pauly
& Wilson, 1986) This contradicts our central policy approach. Traditionally, for hospitals with different
lengths of stay, even when case mix is considered, adjustments were needed for comparisons. Our
recommendation is to compare the health care unit with its historical self and standardize it, making it
comparable with other dissimilar units. Communities' income and education positively correlate with risk-
averse choices, but negatively correlate with teaching hospitals' preferences on safety (Hornbrook &
Goldfarb, 1983). This is a classic example of how scholastic principles remain stable over time, but patients’
preferences and protocols change over decades long time. The example of childhood age definition ranges
from 11 years to 26 years between European region countries, paradoxically difficult to understand and
comply with from our policymakers (McKee, & al, 2020, p. 23).

Long-term good hospital performance indicators tended to measure facets of efficacy, efficiency,
timeliness, patient-centeredness, safety, and equity (Binger et al., 2022). Further investigation is required to
evaluate the CMR rate for these objectives. New quality metrics need careful evaluation. It was found that
some quality metrics were surgical procedure specific, necessitating adequate modification (Graham et al.,
2019). Key Performance Indicators of the Learning and Growth Perspective (adding a learning and growth
indicator to the three suggested indicators requires a model, too). Key performance indicators in this subject
from BSC (Balanced Scorecard) are an excellent reference (Weimann, E., & Weimann, 2018, p. 42). In case
the new indicator is accepted, we expect to design a quality measurement tool for common usage, referring
also to previous models but with different goals (Magazine et al., 2021)

Conclusions

A new indicator, Aggregated Rate, was suggested as the meeting point between the specifics of a
clinic's intrinsic indicators with general nonspecific hospital indicators, showing the progress to historical
self and benchmarking with other clinics (hospitals) expressed all as a sole indicator.
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35309060 30594mBogdsHg ©s BOHEOL dsmo bgwsbswro 30boGol LmGmgzowl bsdgoEobm
5§9Lgd9egdsdo.

153396dm LoGygggdo: 356 393H0bawo 3m33¢gduo, 353096G0L 3dsymazomgds, bsdgogobm
9m3dLobMgdol baGolbo.

BOA3HS: 9by0b 39O S35, dMMOL 971535, 356393060 3mI3gdbol ds3wgbols
49858905 LodoMmgzggwrmdo LsdgoEobm ©sfglgdmgdgdol bawsbms sMbg356%y. xobs330L
3003039, 93603035 s bemgomenmyos, 2025; 9 (1). doi: 10.52340/healthecosoc.2025.09.01.12

Abstract

Introduction: In an increasingly competitive healthcare environment, hospitals are progressively
relying on marketing strategies such as engaging advertisements, offering unique services, and promoting
their offerings to the public. These strategies significantly influence patients’ decisions when choosing a
healthcare provider. One of the most widely used approaches is the marketing mix, which encompasses
product, price, place, process, promotion, people, and physical environment. The purpose of this study is to
analyze how each element of the marketing mix affects patients' intention to revisit the hospital.
Methodology: The research employed a cross-sectional quantitative design, allowing for the collection and
analysis of patient perceptions at a specific point in time. Results: Findings revealed that the majority of
patients have a positive perception of the hospital’s marketing strategies and express a willingness to return
in the future. Among the components of the marketing mix, the most influential factors driving patients'
revisit intentions include the quality of services offered (product), the affordability of care (price), staff
professionalism and attitude (people), the hospital’s location (place), the comfort of the physical
environment, the organization of service delivery (process), and promotional communication (promotion).
Conclusion: The study concludes that the strategic application of marketing mix components has a positive
impact on patient satisfaction and significantly contributes to their intention to return to the same healthcare
facility.

Keywords: Marketing mix, patient satisfaction, quality of medical services.
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09lssg5¢ro

05603930bgmo  3m33egdbo 9ol FoM3gBHobymwo  0bLEMWYIGhGHGOOL  GOHOMBEOMDS,
OIgbsg  mMR60Bs30900  09gbgdgbh  LsdoBby BdsBsOBY  bgdmgdggdolbmzol  msz05bmo
90%bgdoll  doLomfigzsc. 956394 0bgnwo  3mI3gdbol  J9ggdgdol  Fodde0mMgd0S
9dbds6198gd0lL s063IMILYds oLsMgdo s 0dHB0E3IWo Bl IHILgdom, 3MHM©YIEJdOL
994039wolm30l  dmbyMbgd s dofimgds, bs3mINbozsgom 3593560000 dMIHASEMYOWGdOL
9B035 s 9.9. 90099 doorfg3s 0lgmo 356 39EH0bAMo JoBDYd0, HMAMEOES SOLYdWO
9mIbTomgd9ms 3054mz30wqdol M BMb3gwymes s 35000 Gbo®bbgds.

05639¢0bgol  3m83¢gdlol Mmoo XsbsE30L bYM30LgdOL BsMolbobs s 35:3096¢Jo0L

3054530900l 53500530 dogbY 5dE s Em0s MsbsdgMm3ag X 9boE30L bBgMHMTo, Moy
3530953900l dmErmEobgdo s Kxsbwso3gol Lgd@Em™MTo 3mb3wMMgbaos WobsdorMow FHBsGEO..
X9605(330L bgdEBHMEOTo 356393060 3mB3gdbo LAMGIA0E OMEL MsTodMBL 56O FbmeEMmO
35309563900l dmBo3sd0, M3 ImfimEgdmwo LyM3zoLgdom  35309DEOL  30syMBOEgdOL
25999x Mmd9Lgdsdo.

0563930bgmwo 3md3egduol 3mbignos 89agds 89090 7 gargdnb@adoligeb: 3Gmmd@o,
3b0, 500, 359003900l BEH0TMWOMIdS, boerbo, 3MMEgLO WS oHOZMMO A5MGIM.

3670 X96s330L6 LBIOMTo FomIMYIBL F90035DgdMwo LgMzolgdol b3gdEH®ml ©s
boMolbl, 9s0 dmGOL 36939630,  ©0sRBMLEO3MG, MIM3ow ©s  LIMYIBOOGSFOM
ALY, X9bso330L LBgM™mTo 3MMEMIGHO FmoEsgl FmaLsbwEmgdol GHodl, 3gMLmbsogrols
360 mB9LoMbsEoBAL, LsTgEOEObM sFglgdMEgdOL oMmgdmU, Asdmygbgdme 3gdbmemangdls s
0399Obsemdol G9gaqdl. Fogo0mo, dmdlsbw@mgds, MHMAgwbsg oJ3L 39Mo Mg3MES30s ©
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00003900 45M90M, BOEOL MMAMME 2590@39dL, 0lg BmIbIsMYdYJMS  JTSYMBOWIGIS.
05050 bsMolbol LghzoLgdbBy BMIMLOMIGdOm, XBEIE30L 3M:MZ50IMIOL Fgdeosm MFOH™
91839JGIM9© ©5530594mMi30mb 35:3096@gd0L LoFoMMGdYOO, MG 30MI30M Yog3wgbsls dmabggbl
3054 530905bg s bMdOL BsdMmYse0dgdsBy (Budiman & Achmadi, 2023).

R0 56 5oL FbEMmE 0l MBbs, ML 353096EH0 0bOL. 0go IMOEs3L Y3ges bodxls, Mo
9mdbdomgd9wls Gg0dwgds dgabml LgmzoLbom LaMqdEIMBdOL JoLEMGdS. X S6IOMYEIMBOL (33500
9l 9g0dEgds 0gml  33MBsMdOL  VOMmGINEGDS, F9IBEOL F0MHMDBIO0, BILEIIIOIOO @
9mALsbMM9d0L W0MYIMGOOL 50dds. 1LEdgEOEOBM MEMYBODBoE0E Bolio Mbs sgadmL olg, HmA
09gml  3mb37M9gbEbotosbo s dobomgdo bbgsslbzs Godol dmdbdstmgdeobmgol. LHmGaso
05392000 gsliol LEGMEJ0s bYWl MHYMDdL 3530963Jd0L IDB0EZL s TYbsOBMBIdL.

BLHoMIMJdbol  LAHMGHIR0gd0  3600369eMmzb  gogergbsl  sbgbgb 3530960l
3054mBogd5DY, 396L539NMHIB0M M) 2930mM35¢0LF06YdM, BMI K boE30L botxgdo ghM-gHm
Md053MqL 3OHMBEGAl FoMdmaaqbl Lado@mggermdo. Lsdgoaobm LyMzolgdLy 499330035 @
bgwdobsfizmdo Bsligdol G9mog5Hgds 5deogMadl 35:309BE0L BEMdL S EMoseMdsL (Nasution
et al., 2020).

3@80em0 603b53L, ) Lo S HMRYMO J0g(irEYds X 96s330L LyMZoLO FMIHBTSMYdYWL. gls
3900de0g05 04mb OH@YMO3 0D 3NM0 mIo30d (359. Lssgsdymam), s193g GOBROME0 sMbgdo (05y,.
Mmbsob  30BLEE 930900 96 BwgdgoEobs). 8megs®os, ®MI LgMzolbo oygmlL TsGEH035
bgwdobsfizemdo  ImIbTomgdeobmgzol.  oROWwo  XsbIOmgEMdol  G9dbmemaogdol,
3999903E0obols o LaBMmYPsMIdsBy  ©IxdbgdEo  LgM30LdOL  BOEILMB  gHM,
bgdobsfzmdmds 0d3g3s 353096¢ 0L 305YymBowgdol gMm-9M00 JOMOMOIE BoJBHMMSE. M3
Mi3Mm dmbsbgmbgdgeos dmalsbMgdol dowgdol saowo 6 dgomo, dom dg@o BMool gb
35309530L  LgMH30L0m  LEMYIIMBOL  SEIVBMMBSL.  IMALabYYHYdOL  JoffmEgds  bawbisyMgen
5009030 56 05b6599MM39 30MGHIXNMH0 3EOGBMMTJI0L Q5dmygbgdom 860dzbgmmzboc
DOHEOL OH@YMOG 353090GH BoOMEMd, 0big Jom J0symgowrgdsl (Huda & Yuliati, 2022).

8590@3980L  bhodeyemogds (promotion) gucolbdmdl, vy GMamEO  ©9353d060©Yds
1599E0E0bM  MEYBODBE0s BMTHBTSMYIWGOL, Moms 536MdML Fo0d Ms30L0  FMBBbYYMYds. gy
39000905 dm0(353009L  M93sdsl, LobMPsMYdLMID  YOHPOYNHNMBL, LmEoswwMo dgool
390356090L, 393G BoBoMgdILs  @d  Logobdsbsmegdwm  5JGH03mdYOL. 259403900l
LGHOMWOMYdOL  B0BB0s OBFMOTo300L  A93MEIEXGDs, COMS  MHTMBML  ITHAoMYdgeO
390006mb 30Mm©JBHo 96 0bsmgdml LyM3z0L0m. 9539dGHOO 3036035305 35309bBHL 5deg3L
LEBHOIMEL 2580Ygbml 159350TYMBML  bgM30Lgdo. BoM39B0bywo 53BH03MdIO0 Fos3HY39E3)
OHOEb 1535dm0L  LodgoEobm IMALIBYMGOOL F0d[mEIdEEOL MH93w9EHEO0L BsTMYs0dgdsdo,
0m53 I0D03L MBOM 9 353096AL S 59X MBILYOL 3859MB0GOSL 35T FI0MZ5EMBOLS S
32boL gsbosmgdol yHoom.

330056960 (People) 32c0olbbdmdl LsdgoEobm MmGmysboBsEogdol 3gMlmbowl (9dodgdo,
9Jb9d0, 5F0bolEGMGHMMYO0), HMBgrog »dswmE dmbsfowrgmdl Lgmzolol dofjmmgdsdo s
WOHD0JOHNMOL IIHTsMYOGmsb. Jo0BY OEOE ML TIMI0EYOMEO X 9BEOE30L bgggHmTo
9mALobMgdol  boGolbo.  353096GHJOMb  Mogsbosbo  3mINbogoz0s,  3eolbdogMo,
3390G03099M0 O YIMIEPYd060 ©TM 300 gds, 3MMEBILOMbIE0DT0 s §B35M0s BGOEOL
3530963900l 30594mB0EgdSL, BOMBSL S COMOSEWBHMASL.

L599030bMm IMALIBYEOYdOL ofimgdols dMmMEgbo (Process) s©0bodbagl 0dsl, ¥ HMYME
bgds LgMzoLol dofimgds 96w 9MBomdol 6308 gzMmds, Bsdoxgdo s 99dsbobdgdo,
H0dwgdog MYOOMb3gwymxrly bGHdoWw M ©s JBRIJGHME IMALILYYMHYISL. gl Imo33L 3530900l
300GBg §obslHomo Bsfigmol LolEgdsl, 93mOBsemdOL 3Mm3EqLL, bsdgoEobm mIMAgbEsEo0L
05003565 s 990amd dmdLobmEgdsl. 3GmaEqlo by ogmb 9i39d@wIM0, LHGIR0 s 353096¢ Bg
™O0gbGH0MIOWMO. 39O ©IRIRToo 3OMEgLgdo LsdgEOEEbm  IHggdMEIdIl gbdsMgds
©BMYML EOHM s bsex g0, 35BIMEOML 9§539dBH055MdS s Fg0bsMBMbmls FmALsbwydmgdol badolbo,
53 0M©9bOL MYG3wYBH (309 5d0gMHYOL s BOHEOL FMIbTsMYdGEMs GO gdsL (Yusron et al.,
2025).
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R0Y03H0 35902 3olbImdL  3eobozol  0bRMLEHOMIGHMEOL,  0bEghogdol
000aMIsMgmdL,  35Mgdmb,  Lobyygmoggl,  39MLMbsEOL  MBoGM®INL,  Bgdbmermyow®
S0FYOZ0WMdL,  LBoobgMMTsgom  dOMINOHIIL  LodgoEobm  sbaoModgdl  @s  Mmbeoob
3@5BRMMmIgOol  ©oBsobl, MMImgdos 3530963 gbBsMgds  FmBLsbymgdol  baMolbol
39935590530 5 BEOMBOL A5dE0gMHGAL YYFYmdL baenls. FogsE0me©, LGS s FmfgliMoygdymo
306030l mboEgwo sMdsBo Jabol sqdom FmsdgF0gdsl s bgwl »fymdl bomdsls
LgM3z0LoL  dodoMm. TgLododobo®, BOBOIMOO o8,  B0AZBYEM3B  dogegbsls  sbabL
9mdbds69dol dmEm©obgdls s 30symBowgdsy (Yuliantine et al., 2018).

05603930bgmwo  30m83wgdbo  2obLo3Mm®mYBom  5d@MsMMos X9bsE30L  LBYOHMLIMZOL,
556 bHoBL MUgsdl oLgMO Fod@EHmMmMgdol 860336 gEIMBL, OHMYMMOEsS 353096GLS s 9dodl
(b539OEO6M MEYBOD305) FmEOL MOHMOgMMNJIgEIds s XbsE30L LgMzoLol dofmmgdsdo
Badamamo 36H:m3qLgdo. 35M3930bamo 30m33egdlol d9d3gmdom LsdgoEobm mGmysbobsiogdl
3999000000 593X MOJLME IMALEBYYMHGdOL boobbo, »BMem LEOWwymgzows OBl Eymb
35309530 LOFOoMMJdYOO S FGBsdTOBS, A95TXMOJLME 35309bEHOL JTSYMBOEGdS.
gm39e039  Bg0mmoeebodbyeo  dommomgds 08 3603369mdsby, H™Igeos
05639¢0bgmwo  3083wgdbol  208myggbgdsls gosBbos  KxsboE30L  LgM3zoLgdol  boMolbol s
F9L50530L5 IMBEBEGMBOL 309YMBOEGIOL FoBMET0, S1939 Fob 99GHYsEMdIBY, bgdoldogMo
9439460306 s 39BLEZMMOGO®  LodoMMZgErMbomM3zoL, Looi F0vbgEezs® ¥ obwog3ol
LbobGgdsdo 0dobstry  Mgx3mMIgdoLy, LsdgoEebm  IMALsbwyMmgdol  boMolbol  bszombo
LEOYEYNGOEEIE  JIPIFMOO 5O MOl o 096G39BH0byMEo  Mbolidogdgdo  dmerosbo
doenolibdgzom 56 350m0ygbgds.

50bo8dbmmo mgds 960d3bgem3zsb0s s6s TBMEIME X 9BE330L  MMABOBIE0JdIOLMZOL,
O@IWgdoE3 (OMMIID  qoomdxmdILmb 35309630l 99©9aq00, 908y 30030l
99994369 gdolomzolsg, Moaob ol bobl »Mbigsdl 3530963 By MMOIbEGH0MYdMWwo bsdgoogobm
9mALobMGIOL S K 96330l LOLEBHYTOL ASMBXMBILIGBOL 3MI3gdume oM.

330930L 99395emdsls boBL M13saL ol Bogd@Eo, M 300395, BoBSMIds 365JEH03Io
(3636093 308OMIM03 dmbs39090DY) ©IYMBMdOm) 3310935 F5639BH0byMo 3m3¢gduols
2990ygbgdol GgLobgd LodsMmzgarmb bsdgoEobm mMAsBobs3098d0, GBI MMo© Tgifsgerowo
0d6905 @5 o9bse0bgds F5Mm39E0byMwo  3mI3wgdbol bgaszwgbs 353096¢gd0l bMOEIL
9L gdOL bgErebems sGBq356%.

33930l 3gmnMEMEMQ0s
23930l wobsobo

2990ygbgdme 0dbs x35Mmg0b0 (cross-sectional) ®om@gbmdMH030 33e930L JoYMTs. 33¢935
Bo@oMqs 3.35530d0l 350059090900 35MHEOMEMA00L (396G®30 (d0E0LO, LoJsMmNzgwM).

d9mh935

Fmbsbemgmds: 3300935 dM0(393©s  35309DGJOL, MMIgdoi 00 3gMmomdo  y.Rsggodol
399IJOJI0 35MOMEMYool 396GMTo 3mbdo@swobHgdwbo 0y3b9b.

d9ohggol  Jgomao:  LEGHMIBHOBOE0MGIMo  Fgdmbggzomo  dgMbhgzol  FgoMmEO
23990myggbgdmmo  odbs  353096(¢)gd0ol  dglbo@Bgzs 08 doGMmdom, MHmI: olobo 83MbsEMdLL
29000Mm©bgb 331930l BoBHoMgdol  3gHomedo, oM 3Jmbsm  3MIMBo3s300lL  IMM393900,
2398mbo@ gl 33e93580 dmbsfioergmdols boyMzowo.

3gMBg3ol  Bms:  LGHGHOLEOIMMO 603369 MdOL  MBOHMBIgELsymBs  FgoMbs 224
35309630.

9cmbs39dms G93Mm39ds

33930l 0bLGHOMAghEs© 9dmygbgdmeo ogm {obslifs® biGMmwdEMMomgdmwo 3ombgsmo,
Hmdgeoi MO0 doMomso bofiowobash 99wmagdms: 3oMm3gwo bsfforo — dmo3e3ws 3ombzgdls
MH9L3MmbYHEGHFOOL ©gIMYMIB0Eo Jmbs399900L Tglsbgd, Igmeg bsfowo — 8goegws Jombgzgdl
0563930630 30083¢9JLob 7 3033MmbgbEHmb ©s39380M9d0m: 3MMEJEH0, 5O IISMIMDS,

24



9900900 s 39OLMbsE0, 3OMIME0S (M93esds), Bobo, 3OMEIL0, B0BOZMMO A5M9TM. 30bZSMO
3904365 50609 BB o000 331093900 bog3wdzgeby.
0mbB53980ms 9B5g0Bo

dmbo3gdoms  Ggxsligds  obbm®Eogms  Guttman-ol L3seol  godmygbgdom, MmIgaros
dmombmgl 9355300  35Lvgbgdl:  3960/39©0 (Good/Not good) (Guttman, 1944). Fg9p9gd0L
06@9m360935305 bogds 30mEg6G o LaBramadol dobggom: <70% — 56 53l ao3wgbs; >70% —
293960560 gogEH™Oos.

9mbs398900L  sbseobolmzol  asdmygbgdme 0dbs ™m0  doMomso  LEsGOLEGH0ZMMO
0900m0:  J0-33500530L  BgbBo (Chi-square test) s @maoLB03Mo MgyMgbos (Logistic
Regression). J0-33906530L  GgbEoL  459mygbgdom  ©oobos 39380600  ©I0MY3000 OGP
G3LdEYOLy  (B5M39(H0bpwo  3md3egduol  3mB3mbybAIdo) o ©IBMIOEIINE  F3WIRL
(35309530L bgsbswo 30%0E0L LyM30w0) FMOl. M) Jo-335MsE0L GHabEoL p-value < 0.05,
650db6s3L, MM (33¢09HdL MOl 35300M0 SMLGOMDL.

@maoLbGH03MOo  MgaMgbool  GHguBHO  BoBHOIMES, Moms  FIRLEIL  ITM)30JdJO
(33@29900L LagMmM go3egbs odM30EIOM (33¢0©DY, 96v) M0Eabo deogMos b gogargbs
Q5 MM dmgdggdl 00MMIYIO 33X9O.

00900 S ©aL33b0MO  LEBHIGHOLEOIMMO  bswobo  BoBodM©s  LEGOLEGH0ZMMO
3OMaModMo  MBOHMB3geymaol  (SPSS 19.0)  asdmygbgdom  Fs039@0bageo  30m33egdLols
333mbybEYOLS S 35309BGOL 305YMBOEGISL FMEOL JMEMYEs300L LOYIBS. JMOYEsE300L
965¢0Bol s FMZ35wRIMIO MM gLooL BgoMEId0m Fgnslis JoM3gEH0bymwo 3md3egdbols
(3939990 9egdgbGgool (8P) a53wgbs dmalobrmMagdol bomolbby.

90003760 3mlisBMYdd0

0b6g3mHI0MgdMo MsbbAMds Jomgde 0dbs y39ws dmbsfoeoligeb, Mog MHMmbggwymals
36330096305 MdL s 56Mb0TMOMBL. 33eg3s Tgglsdsdgds 339308 J003ME 3G06303700.
Before starting the study, we received approval from the Research and Ethics Committee of Caucasus
University (CU 37-18.03.25.).

89003900

20 WOGMOHOM  3e0bozgddo  asbdgm®mgdomo  30D0GEHId0L  0bGgMalol  33w93580
dmbofoegmds  doopm 224 MgL3mbbETs, Bompsb  53.1% (n=119) Jowos. Y39wsBY
$om3Moa9bMdomO SL53MIM030 XAMRBO 65 ol s MBOMLO Sb5OL 30M9d0 50IMPBBLI6
(n=75; 33.5%). gobsnergdol dobggom, 33erg3sdo y39wsby oo fowo (n=121; 54%) Lsdmowrm
3obomgdol  ddmbg  MHgldmbgbGHadl  93M36MEIm.  @sLJIGdIOL  LGGHMLOL  dobgz0m,
MO8 glmdal (n-105; 46.9%) 396L0MbYMYd0 FgogbBIL (0bowrgm bGogo 1).

3500 2 5839690, HMI godm30mbr 353096305 1IMOZYLdT OIOOMSE TJogolis
15990E0bMm  sfglgdEgdol doge  Fgmegsbgdmo  LgMgolgdo (n=176; 78.6%). KsLgdo
d0M0MOI©  3mboGoMms dgxnsbs (N=167; 74.6%), omdgs OgbdmbogbBHos momgdol
d9mmbgds  olobo  965@s35305gMmB0gdws  doobbos  (N=57; 25.4%). ©sfglgdwyegdgdol
5030 d©YBMHYIMBS MBYBHILO® 35O FgRolis (N=178; 79.5%). 35903900 FoliE0dEOMdIWO
(693@05)  ©mboldogdgdo  MeMygmBomo©  Fgoxksls  Mgbdmbogb@ms  56.3%-05  (n=126).
MIOogglmdsd  OEId0mO  Fgg3sligds  dobs  LsdgoEobm  3gMlbmboel  (n=183; 81.7%),
9mALobMgdoL 3OmiEgLl (n=148; 66.1%) ©s GOBOIWMOO oM9dml 306MHMdPOL (n=185; 82.6%).
50LB0dBsg0s, BMT 353096G M MIYGHILMBS 0bEGHIMILYOME0s 155350TYMGBMT0 by sbowro
300&0m (n=170; 75.9%).
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3b®owo N: 1 Hgl3m©ab@gdol qdma®mszgomwo dmbsggdgdo

(3390 5m©9bmds n=224 360m39bG Mo fowo %
sbsgo
>25 4 1.8%
25-35 17 7.6%
36-45 26 11.6%
46-55 39 17.4%
56-65 63 28.1%
<65 75 33.5%
Idglo
Jogoo 119 53.1%
3930 105 46.9%
396507¢0905
Lodroem 121 54%
ML LodwyoEM 0 0
9350 glo 98 43.8%
3®LOME0 MBoglo 5 2.2%
15gd0sbmds
030m@oLgdd90wwo 57 25.4%
55d99090 39 17.4%
396LombgMo 105 46.9%
849393560 23 10.3%
3b®oo N: 2 356393 0bgweo 30003¢qdlol dobabosmgdegdo
(3350 (5109bmds n 360m39bG Mo fowo %
LgMgzoligdo (3GmowdEo)
39600 176 78.6%
0650050530594M5309d9wo 48 21.4%
g3l
3560 167 74.6%
065050530594M5309d9wo 57 25.4%
500300
3960 178 79.5%
365005053054MmBOW IO 46 20.5%
299003930 LBHodmeotgds (hg3ensds)
396130 98 43.8%
50505353054 B0E9dIWO 126 56.3%
50058056980
3560 183 81.7%
965005053054 FB0GdJ0 41 18.3%
36maglo
39600 148 66.1%
365005953054 530gdgo 76 33.9%
30B0INYHO 3Hgdm
3560 185 82.6%
365005953054 530gdgo 39 17.4%
506390 glsgdwem0s olpg 30BoGom
5063 9MLYdME0 170 75.9%
56 560l 063 IMYLgdMo 54 24.1%
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003500530090 5Bse0bo BoEIM©s Jo-3350MsGHol (Chi-Square) FgbGob godmygbgdoom
(p<0.05), MMIgEroEg 0m0393Ws 353090EH™S 9ol osgsTYmEBML o6 39GH0bymEo 3m33Egdlol
909099900l glsbgd s o0 H0BGHYMYLGOSL dmdsgoen8o 8539 Losg35IYMBMTo 30BoGHOm.
©oy0bs, GMI 3530963900, MHMIWgdoE  3MDBoGOMMmI©  5©00d350©bgb  Loszsdgmaml
05039300 LEHMGIYOL,  NBOM  TgBo©  0y3b9b  I0BEIMgdIMYmbo  FmBogoerdo
boog35dymamdo  33ee3 30Bo@om. 8s8ob GmELss 353096300, OMIWgILs3  3Jmbosm
69393060 50gds, MBOM B O 0y3696 0bEHIMILGdMEBo bssgsIymepmbo bguobens
30B0Gom. dm393mer 990mbgg35d0 godmbozeolls Homdmowagbos dsM39@0ba o 3mddangdlols
M0 3033mb696¢0 — 3Om©md@o (19.2%) ©s gsbo (18.8%). dombgsgzs o9 goblibgsggdols,
53005, MM Lo535TYMGBML 96393000 3m33egdbol  ggzgws SB3gJBHL WOIEIdOMO
393wgbs  3Jmbs  353096@ s ©o0bFIMLgdsDY, MMI  dmBsgzoedo  33eeg  JuGHWAMM™Mb
155350TYMBMU.

176 (78.6%) 6gL3mbbGH0wB, 3063 oEIdoMe©  Tgogsls  Lg®zobo,  86.4%
5063 9M9Lgdmos Imdsgzsedo Bssgsdymamdo 333 30BoGOom, bmwm sMbgbowo 13.6% —
o6 M0l ©o0bEIMgLgdMmo. 00 48 (21.4%) Ggb3mbIbEH0B, GMIWGdTo  dMMmEwyIEHo
565005853054MmBOGdWS® F95835L9L, 62.5% 56 5Ol s0BEIOGLgdYo dmTsgsendo olgg 9fizoml
L5039AYMBML, bmeom 37.5% — ©06EIOJLGIMOos.  J0-33950MGHOL  GgbBHOL  FggagdoL
dobg300 dogdyem 0dbs p 360836qwmds 0.002 (p < 0.05), Gog 60dbsglL, MMI 3BHMEwydEHoL
33W5©LS S 353096G M Lv9350TYMBMIo by sbws 3000l MbYL dmeol 6odzbgarmzsbo
3938060 sOLYOMBL.

167 (74.6%) 69L3mbgbE0wsb, 3063 ©sYdoms  Fgomsbs  gsbo, 80.8% (n=135)
5063 9Mm9Lgdmos dmBsgsdo bos35IYMBMT0 33wsg 30DoGOm, bmem sMBibowo 19.2%
(n=32) — 5O MOl 0bGHIMYLYdMEo. 57 (25.4%)  HgL3MbEYBEH0WD, OMIWGdTs Gobo
56505853054MmBOGdIms@ 89o835L9L, 38.6% (n=22) 56 sGHOL s0bEIMgdMo Bmdsgzswdo olggz
90300 LosgsaYgmazml, bmem 61.4% — ©s0bGHIMILIOME0s. J0-3390MGOL GgbGHOL dgagdol
dobg300 domgde 0465 p 3603369 mds 0.001 (p < 0.05), G55 8099m0mgdL Gobls s 353096GHM
15535000YymBMdo bgesbs 300Gl Mmbals 360369 m3s6 353806%y.

50w dEYdsMgmds (place) 33ws@ol dgdmbggzsdo, 178 Mgldmbogbdowsb (79.5%) 3063
Q©OIYO0MO© TRl SA0WBEYdMYMdS, 83.7% (n=149) ©063HIMYLYdME0s  BmTsz5ewTo
1553500dYmBMA0 33003 30D0G0M, bom sMBY6owo 16.3% (n=29) — 56 (0L 0BEYMYLGdO.
46 (20.5%) Ggb3MbYbEHOWB, OMIWYITsE 5EYPOWIEYOIMYMDS  5150V505305YMTBOLIIS©
9958509L, 54.3% (N=25) 56 56Ol E0bEGHIMIYdMWwo dmIsgserdo oligg gfhizomlb bosgsdymemU,
bowm 45.7% (n=21) — ©s0639Mmgbgdmos. Jo-3350MsGH0L  GHILEOL F99)agd0L dobggom
900997 0dbs p 3609369¢mds 0.002 (p < 0.05), Gz 80990mMgAL 5YOWIEIOIGMOLS S
353096305 15535000ymxzmdo bgesbws 3000l MbgL ImMol 3609369 ™36 3538060bY.

39400039000 LGH0dMwomgdol (promotion) (33Ol dgdmbggzsdo, 98 MaldmbrgbE0sb
(43.8%) 3063 ©500900m5 89o8LS 45903900l LiG0deocmgds 81.6% (n=80) s063Mglgdcos
005350 Bos35TYmamdo 33es3 30D0GH0m, bmwm s@Bibowo 18.4% (n=18) — o6 oMol
5063969 gdMwo. 126 (56.3%) ML3MbEI6EH0B, MMIGdTo3 39903900l LG0T OMmYdS
505005853054MmBOgdIs© 99o935L9L, 54.3% (n=25) 56 sHOL Es0bEIMgdYo Bmdogzswdo olgg
9030mL  LosgoaYmxzmb, bmerm 28.6% (n=36) — ©s063HIM9LYdME0s. J0-33500MOEHOL  BHILEOL
99093990l dobgz00 Jowgdye odbs p 360336gcmds 0.015 (p < 0.05), Msg Formomgdl
2399039006 BGHO0MWOoMGOSLs s 3530gbGHMS Bv35AYMBMTo bgsbws 30B0Egdol Mbgl
dmMob 36033b9erm356 393806 BY.

5059056900  (people) (33¢00L  Fgdmbggzsdo, 183 GMaL3mbab@osb (81.7%) 3063
©5©Y0005© Fgox35Ls 5@5d0s6MM0 MglyMLgdo, 86.3% (N=158) 063xMgLYdME0s dmdsgzsedo
1553500YMmBMI0 3353 30BOGHOm, bmem EsMBYBowo 13.7% (n=25) — 56 sHOL s0bEHIOILYdMoO.
41 (18.3%) 9b3mMbYbEH0B, HMIGdTsE 50F0BIdOL gergdgbBo 965 9T5305YMBOWGIS
39053509, 70.7% (n=29) 56 MOl 0bGHIMgdMwo dMIogserdo olgg gfhigomb Losgzsdymamb,
bogem 29.3% (n=12) - ©s06@96mqLgdos. J0-33950MGOL  GHILEOL Fggagdols dobgzom
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00099399 0gbs p 3600369emds 0.018 (p < 0.05), Mg 90woMYOL 5©sd0sbgdLs (MglElgdo) s
35309069 159350TYMBMI0 baErsbers 30H0EHJOOL MbYL FmEmol 360369 mzs6 3953006%DY.

36MHm3gbol  (process) (33Ol dgdombggzsdo, 148 Ggldmbgbdosb (66.1%) 30bg
©5Y0005© F95935L5 30m39L0, 90.5% (n=134) 0bEHIMOJLIOMOs FTogz5do LosgsIYmxmdo
33003 3000G0m, beagm ©smbgbowo 9.5% (n=14) — s M0l Es0bEHIOLgdMwo. 76 (33.9%)
930bY6EGH0B, HMIGOTo3 3MHM3ILOL (33ESEO 3MST53TdYMBOMOWSE FJogsligl, 52.6%
(n=40) 56 5oL 0b6EYMYLYdEr0 IMTsz35¢ndo 0lg3 9HZ0ML L9395 IYMBMUL, bergnem 33.9% (n=36) —
5063 9MgLgdMwos.  J0-335MGHOL  GabBHol  Fggagdol  dobgzom  dowgdvem  odbs p
36093bgcmds 0.025 (p < 0.05), ®og d09momgdl 3OHMEqlls s 35309bGHMs Bssgsdymamdo
bgwsbans 30039008 mbgl dmemol 3603gbgam3sb 3930060%Y.

530103100 35M93mU (physical appearance) 33ool 99dmbggzsdo, 185 MgldmbwgbEosb
(82.6%) 3063 ©900MO© TFgoBols FoHoZMMo 2o0gdm, 83.8% (n=155) 06 MGLYdII0s
0mdsg0edo  Lvsgodymgzmdo 33eneg 30H0GH0m, bmwm s®Bgbowo 16.2% (n=30) — o6 sGOL
©5063909bgdMeo. 39 (17.4%) Ogb3mbgbEH0B, OMIWdTs3  BODOIMOO oM™
9650050530594MB0gds 895539L9L, 38.5% (n=24) 56 5GOL 0bEHIMILYdMEo IMTsgs¢ndo oliga
9h30mb  Loogodymaml, bemeom 17.4% (n=15) — ©@s0bGHgMgLgdrIE0s. J0-3350MGOL  GHgLbGOL
990939090l dobgz000 J0wgdE 0dbs p 3603369mds 0.003 (p < 0.05), Msg FormomgdL
BODOIMOO 45M90mbs @O 353096GH Log50dYmeymTo bgwsbs 300EHJd0L EMbal JmEol
3600369cm356 353006 by.

gbMowo  3: ©sdm300gdwgds  FoM39G0bymer  dodbls s 3530963900l 0bEgMYLL
L55350dYmBmdo bgwsbs gobo@ol dobboor n=224

1553500YMmx3Mmdo bgwobas 30HD0EOL 0bGHIMILO
506¢gMHgL9d0s o6 s6ob | p OR
©506(%909bgdIEo
n % N %
LgM3oLgdo
(360m©MIHo)
35630 152 86.4 24 13.6 0.002 | 0.412
3YIO0 18 37.5 30 62.5
g0
35630 135 80.8 32 19.2 0.001 | 0.597
390 35 61.4 22 38.6
50003 dIMYMDS
3960 149 83.7 29 16.3 0.002 | 0.379
(3900 21 45.7 25 54.3
3563930690 (193¢0535)
3560 80 81.6 18 18.4 0.015 | 0.487
(3900 90 71.4 36 28.6
5053056900
356130 158 86.3 25 13.7 0.018 | 0.586
(390 12 29.3 29 70.7
36m3glo
35630 134 90.5 14 9.5 0.025 | 0.482
(390 36 47.4 40 52.6
330D03wWMOo 35Mgdm
39630
3I0 155 83.8 30 16.2 0.003 | 0.563
15 38.5 24 61.5
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00b6m3NMHo WMYoLEBHOIMMO MHJAMILooL FgoMm©Om Bs@sMgdmo sBseoBom ©oyobos,
MO0 159350IYMBML o6 393H0byMEo 3MI3gdlol yzgws s13gd@L gogargbs 593l 3o3096@gdOL
5063969 gdsBY, 33003 B0TSOMMB Bvogz5IYmEml  dImdsgserdo (p<0.05). gl 603dbsgl, Gmd
05603930bgymwo 3033¢gdbol mommgmwo gargdgb@o (36md@o, 3oL, 5YH0EBEYBIMYMDY,
2399039006 LAHOTMWOMYdS,  5@T0SBIdO,  3OMEgLo,  FoHogMMo  BBIOEIOMEYD)
39603397fowo  gobloBmz®magl  35309bGHMs  goofy39BH0wgdsl  33¢e3  8035MmH™b
155350FYMBML FTogz5¢0do.

M GH0350053090  @maolEG03WOH0 MHYMLooL Bowobo Bs@ots 0d dobbom, G™I
©5RIBOOoYM, HMIJO  EIMYIOEIOILO  BFZLHIPYIO0 SBEYHIE Y39wab) ©oE FogLrghab
©50M300909 (335 DBY. 3BseoBol F99agdds 963965, GMI 439w (33¢sEOLMZOL JowgdXIEo
p 9608369wmds <0.05, o3 608bsgl, MM yzgums ©sdm300909wo 33wso 360d3bgarmgbo
9039990l ©0M30EIONIE (3 DY (FbOOWO 4).

0560393H0bg3m@o  3m33@gdbol 08 GodEHmMgdol  sbseobols  Loggmdzggabg, GMIgdO3
393gbsll  sbgbl  Losgsdymamdo  bgwsbms  30BoGOL  30HY39B0WgdsBY,  Y39w By
3609369c0m3560 gogEH™MMo 50dmhbos "3HMmEI@o" (p 3603369cmds = 0.001; OR = 3.942), Mg
909m0mgdL 085Dy, MM 3530963900, HMIWGooE L55350YMBML Ls8gEOE6M IMALEbYMYISL
0505¢bsOOLb0sbIE 900d35096, 3.9-%96 TgBo© 90056 0bEHIMILIOMWBO 33wsg FodsMrmmb
155350TYMBMU.

09mMg 439w sBg 36083690m3560 BodEHmMos gobio (p 3608369 mds = 0.001; OR = 3.834), Mo
000603690, H™A Mo MBOH@ JobsMgdos Bobo, 353090GHIOOL Lssg50aYmzzmdo bagwrsbers 30BoEgdol
95BLo 3.4-x 96 39300, 5MLILYMZ9E Bobisb 8gsMmgdom.

09Lsdg 3608369m3560 BIJEHMM0S 5053056930 (p 3609369 mds = 0.002; OR = 3.749), 6o
60dbogl, ®mI 353096H7d0, GMICIO0E IWPIO0MOI®  SGBdLYdE  Los39TYMGBML  39MLMDSEIL,
QbEmgdom 3.7-x96M BOHM 39390 5006 JoMg30mbo, GMA LsFoMmgdobsl olgg dodseomb
155350TYMBMU.

390090 36033690m3z960 Fod@Em™Mos goBozM©mo gomgdm (p 36083bgwmds = 0.003; OR =
3.231), ®53 900mgdL 085D, MM 3900980 BoDOIMNOO 0gMLLbOL dJmby 3wwobozs beM@OL
353096305 30003900l FobLl 3.2-x 96 930, 300MY 35806, HMEILE BoB0INMO 50T Lvybis©
560l 99535190 eo.

09Lodg 9603369M3960 God@EHmMos 3MmEgbo (p 860dgbgwmds = 0.001; OR = 2.912), Gsg
603b6s3L, HMA 3900 MMYB0BIIME0 S 9B9IEHIO0 3OMEILO DOHEOL 30DOEHJOOL SEVNMOL 2.9-
X960, 5530935 3961 MMR60BYOMW 3BIMEILMD FgMYd0m.

39900930 860036903960 God@mMos “50y0w8gdsMgmds” (p 360d3bgwmds = 0.001; OR =
3.632), G153 609653L, G™3 3530963900, HMIgd03 Bssg350IYMBMl 8gdsMmYMdL ImbsbyMbydws©
56 Bgdobsfizmds 300Bb9396, ssbermgdom 3.6-x9M MBOM dg@sE 50056 doMgzowbo, Hmd
90535303 JuEHWINMD BosgsIYmamUs.

0 B5gdBHMMHYOs© aLvbYbab s gogow3900L LGodMomgds (p 3609369wmds = 0.004;
OR = 2.476).

3bOowo 4: 3563930630 3mI3gduol gogargbs 3530963gd0L 0bEIHLbY bgwsbems
3005OHMb Bosg35000Ymg3mls

B p - 36009369 mds OR
36OHMGo 0.233 0.001 3.942
SN o) 0.516 0.001 3.834
50003 05MHYMDS 0.326 0.001 3.632
3o039¢40bgo 0.285 0.004 2.476
(©93205085)
50050056900 0.593 0.002 3.749
36MHm3gLo 0.367 0.001 2912
530D03MEOHO 5M9g0m 0.437 0.003 3.231
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©OoL3NLOs

3309350 ©95IBENMS, H™MA JoM39E0bg o 30m33wgdlol J0gqdgdo 360d3bgwm3s6 Greagnls

5059m0L X 9bo330L LgBHMOTo. Lss3500TYmxmgddo gl 35sPY39GH0Wwgdgdo bgl MHymdl
3530963900l dmDo3sL, dsm FgbseBMbgdalis s 305gMmBOGdIOL QobMEIL. gl bodbsgl, Mmd mvy

05603930630 3083¢ggbob LG LHMMo® ML FoMmNo, 35309063900 M30GMEHILMBL
96039096 00539 155350TYMABMUL, I0DbEGHIMILGOMEGIO 50056 LsFoMmMadoLsl 0lgg BodsMmMMb s
m™PBg396 9oL bLbggdLog.

330390 983965, GMT 0¥y 35309063H70L Fo639EH0bymwo 3mI3egduols HMIgErodg SL3gdEol
300500 b9gao@G0IM0 50y 5d3m, obobo Bs3gds G056 o0bEHIMYLGOEbo Bmdsgswdo od
15535dYMBML IMdLsbymgdom. gl 6odbsgl, MM 0w 353096300 IMALsbYMHgdOL boGolboom,
g33L9d0m, HgeEdoLsfzEmIMdom 96 25403gd0L LE0TME0MYBOD 3TsYmFBOErM 5M0b, olobo

1535659ME bgEsbens 50s® 0005M 0396 dm(399+em bsdgEOEEbM WIHglgdrEgdsls.

B39b0  33¢0g30L  @MYOLEBHO0ZMMO  MuMgLool  sBsobol FgAS© WA, MHMJI
15535000YgmBMl IM535¢BIMOMZ60 s boMobbosbo bsdgogober dmadbsbryigds (,302IA07)

Y39wsHg 0 393w gbsl sHEIBL 35309bGMS 3963gMEgd0m 30D0GHJdBY. g 60TbsgL, BB Gro
M®@  d00D03ge0s  1o535IYMBML  Jogk  Fgmo35HgdMEo  ImALabyMgdgdo, dom YBOM
0DBMHgd5 353096G M5 ©s0b6GHIMLYdS FmTs35¢0d0 0lg3 9fgz0mb Los35AYMBMUL, M3, Ms30L dbM03,
DMEOL 155350TYMGML F9gdmLogegdl.

DM, 3ML30GHIWMMO 3OMPJEHJO0 04mgs JoMmoma© LgM30Lgds© (LESEOMbBIGVEO,
5339 GMMOIEN0, FOPIYPOIOII0 5 JOOMMA0o bsMg3900), ©sdbdsMg LgMzolgds (oy,.
@OBMMIGHMOOMEO 33¢093900) ©S T3 Jd0m LyMz0Lgde©, MHMIWGdoE GHTsMgds JoMOMS©
9dLobMgdsl (. 5B0boLEME0MEo IMALEbMYdS). 3530963900 96 YoIEMdIh BoboIME
Logmbganls 56 FmABsbEgdsl M930LM535¢, 96539 00 LBaMyqdEIMBLL, HMBgEsE gl FMALsbUYMHGdS
0o 3 EBL. 3OMENMIE0 9oL 353096GHOLMZOL JoMqdEro IMBLabwyHGdIOL FmETs, HMIGEOE
3530963030l 3M5gd@03Mw s 98mEo® 36093690Mdsl 5BoMgdl. Fglsdsdols, Mog MBRMM
00903905 3mb3o@ ol doge dgmoezsHgdeo 3OHMm©vYdEgdo (9mdbobwcmgdgdo), dom MiGM™
0DMH7gds 353096GJO0L 30D0GHIOOL BromEIbMds s, FgLsdsdols, 3MLdoE ol Jgdmlisgswog.
339359 9B39gbs, MM  L55350YmBml 8096  FgMmms35HgdMEo  1gM30Lgdol  MIMOZELds
353096335 390500 Fgoxzalis. 53 3330l F99a9g00 GggLsdsdgds bbgs 33¢9g3900L d9gpgdlL (Utami
et al., 2024). HmIgos dobgwz0m, 3md3s600l yM30LIo 3OHMPIGHIO0 3030 Fogzwgbsls
obgbl 3530963 0b 3099mzogdol MbybY.

obo. 99090 85B39690gc0, MMmIgwoi sbg3g 9603369 mgbo  sbbL  gogagbsls
353096¢¢)0L  39609mgd00 30D0GHDY, MOl 3mb3oGwol LYM30LgdoL Bolo. WMPOLE03YOO
©93Mm9b00L  9BseoBOL FgIPe© FoPYdIMEo 0465 P-oMgdMgds 0.001, oz bodbsgl, ™I
56B9dMBL  glsdsdolo 30380600 3mb3oGwol 3maLabMmgdol BolLs s 353096¢ 0L 30D0EIdL
dmOob.

09 9mdLobmgdol boMolbo msbbgzg®msdos bgardolsfzmad i3slgdmab 96 s0gds@gds dsm,
0bMHgds  353096¢0L  305YgmBogdOL  gbE©s, Mo Foo MBOdEOL 33Ws3 s0MBOMb 0039
1553503YMmRM, HMAMEO 3 bsdgoEEbMm FmALsbmgdol JoMomso Jodfmgdgwo. vy 3530963HJ00
03056, M3 Lss3500dYmxml gsbigdo dogrosh Fowsros, obobo bogargds 3069096 dolo
9mALsbHMMGd0m LEMYYIMBIL ImTog5¢do.

Box30dol 390991 JIJ0 35MHEOMEIMA0VIMO B553500gmaM LMmogsHMOL 3mb3MMIbE W ©s
b9wdobsfizmad goligdl bbgs 1oeg350IYMBMGOMB F9sMmgd0m. 535LMB, golismzaeolifobgdgaros,
OHmd  Loym3zgEmsm  YIBIOMIWMdOL  ©oE30L  Lobgdfoxnm  3OHMYMsdsdo  LoszsIYmaml
dmbsforgmds 060036gcmgbso  BOEOL  Loogsdymaml  LgM3zoLgdol 30656LM
b9dobszmdmdsl yzgas 353096¢0Lm30L.

Abas3Lo 8990 IBOJLOMmES Foes0B0sd0 BodoMmgdmw 330935803, LBOWOE WORODS,
M0 LoFIONODO S 259F30M35¢0g BLYdO IOV 353096GOL 3T9YMBOEIGBL S BMEOL
bgadgmMg 300Gl sedsmmdsl (Lai et al., 2020).
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09d3o, SOLYOMAL 33093900, OMIMIO0E SIVGHMMNOID, MT Foll o6 o5J3Ls ogwgbs
155350TYMBML J0ToOD 353096GHMS MY gdsDg (El Garem et al., 2024). mgo@sbol 3gHdm
3mb3o@wgddo Bo@oMmgdymo 33eng30l dobgzom, dmdlsbwmgdol badolbo, 3OmEglol bsGolbo,
MOH00IMHNMOOL bomolbo s gog8m Macmm 360d36gwmgsbos 3530963900l gMmymEgdolmazol,
3000609 gsboL BsgBHmMo (Arab et al, 2012). 59 33e93900L Fggagdo 839690, GMd Lbgs
3ddBH™MMJd0 99odegds MBd® 9608369m3560 G0 00595dmL 353096GJd0L 9P MEgdol
3963005690580, 30006 FbmEmE BsLo.

Q3o g8s9m8s s  byerdobsfamdmds.  B396ds 3319300  oBggbs,  Mmd
"5@0WdEI0sMHMds" FoM39BH0bymwo 3m3egdlol ghm-gemo 960d3bgemgsbo 3md3mbab@os,
O0Igeoi  dmogog  LHimOo  ob@®odmgool  LoLEJIgdl ©s  MBOHMBIgEymal  LgmzoLol
bgwdobsH3Emdmdl, MomoE OE 293egbsl sbEYbL 35309630l 309YMBOEIGILS s Tom
bgwsbans 30950035l bosgsadymamdo.

155350IYMBM FEYOIMIMIL Yoo sgol 9.5 ,bsdgEoEEbMm Josesddo®, Lssi IMS3s¢o
306035 3mm39Hgmdl, sbermbiss dmags® qbobmeb, Mog ds JomEG0gsw bgedolsfzmadl bob.
20b560dBs305, MM F0MbgEez5 0T0LY, MMI 1159350TYMBM 35BOMS JPsBg FEYOIMIMIL s Lbgs
155350TYMBMGBOMIB  SbErMlbss, obo FIZ30©O S JMIFMOEHMEO FoMgdm  35:3095@gdoLm30L
0090390 5©03MBbs. 1555350TYMmRM 1939 LMOgIBMBL BHYegdgoEobol LyMzoll, Mo DGOl
3oL bgEdobshzmdmdal 3530963 gd0bm3z0U.

Lb3s §39969030 Bo@o6939e00 330093900 5QLEHVIMYOID, HMA 55350TYMBMU ,,500P0TYOMYMDS
0600369c0m356 249309658 9bgbl 35330963 gd0L 2oofY39EH0wgdsbY, 33¢e3 F0TIOHMMD vy oMo
00539 Lodg0E0bM sfglgdwergdslL (Sinaga & Husda, 2023).

36cap9b0. 01939 OMPMOE 15IgEOEbm  IMALELMMYIOL  3MIMYIEHJ00, ITBEbMOYIOL
3Om3gbo  §oM0moaabl  Fo39BHobymmo  3mI3egdbol  36033bgermgeb  333mbgbB.
@ma0LGH03MM0 MgaMgbools sBseroBol 99gagool Lsgd3zgu By YD, HMAI dmdlsbwmEmgdols
3639LLS S 353096FH0OL bgasboer 30HoEL MmOl sMLGdMBL LGsEolGH03MEMs© 360d369wm3zs60
3939060 (p = 0.004 < 0.05). ®mEs LgM30LoL 3OMEIOIOIBO 35MPSE MOl MMASBODYdMwo, 134
35309630 (90.5%) 5063 gM9glgdveros 0lg3 80dsMmML Lss35IYMBML s Abmem 14 353096G0
(9.5%) 53dMdL, MM 56 odOWBEYds. gb 503bs3L, HMI 56RO MEMYBOBYIMWO s 9BgJEHOBO
9mdLobyMgdol  3Gmagbo  360336gwm3sbo  BodGHmEmos  353096GH0L  MOsEIYHMBOLMZOL
dmdsg5c0 30003 90D 493gbol Imbisbgbsco.

9mALobMgdoL 3OMEgbo 3erolbIMBL 08 600X JOLs s I9doboBIGOL, Gomsi LyMzoLgdo
9090m©g0s  dmdbToMgdmgdlL. gl FmoEsgl  Lsdwdom  dMOx03L,  M3gMO30E  89dsbobdgdl,
9mALobMgdoL  LEBIOEHMM  3OMmEIEYMHGRL, 353096G0L  0bBMOHT0MYDL,  MgR0LEHMSEON,
0J000056 s sdbTsGY 290Mm33W)390Dg T0IdL, A9IbEIL s LsFoMmgdol Fgdmbgzgzsdo
3900530L535MmMYOSL b3y Ls8goE0bm sfgligdmwgdsdo. OGO ©s FoMEGH030 dmdLobrMgdols
36MHmEgLbo  LOLWMEOZ9E0s 439ws 353096GHOLMZOL — o3 YBMM FgMBgHbadws© ©s LHMsgs©
900090L 35309630 8MABEbYIMYO, F00 YYBOM IO F05dYFPOYdS RGOS Bdb.

3309308 BoMRqddo  godm3zombms  MAMmO3wgbmdsd  5©0bodbs, ®md  3wobozsdo
9dLsbyMHgdol 3OMEILO SMOL 35O MEYBOBYdMWO, 1MsbI0dEI3MWIWO s 35309BGOLMZ0L
05030350 39053980, M3 OIPIIOMIE S0LsbYds Bo00 305YMBOEGILS S FMTsz5¢o 30BoEOL
9m3035305Dg. 39MHdm, 66.1%-05 (n=148) ©©YO0Ms© TJoRsbd 2509 IOIO  IBTMHYdOL
d00qdol 3GmiqLo.

aAbas3Lo d99agd0 0465 JoMgdmEo Bbgs 930469080 ho@sMmgdmero 33eg39d0m, HMIMIdO3
5Q3bGMEdID ™I 9539JBHMIO0 3OHMEIEMMIB0 S BLAOIGHMO0MIOMEO 3OMEILO SWPIOO
2939656 sbgbl 35:3096@0L 305Y4MBOEGBsHY @O WMOSEIMEMDSDY, Mrog BMEOL 3s3096@0L
1553500dYymxBMdo byedgm®mgE JoTsMHMZ0L sedsmMdsl (Ongkaruna & Kristaung, 2023).

83903980 bhod~emoi9bs (Promotion) 33c09350 583065, ™I L5535000Yymxzm 5dEHo@s©
0996908 03036 356393003l s LmEoswwe dgEosl. bos35IYMGBML 593l 39d3Ls0GEo,
OHmdgwoi  930ws©  bgedolsfgromdos  35309063Hg00lsm3z0l.  390Ls0GBY  HoMmdmagbowos
139305WMMO  BgwgBMbol Bmdgmo dmdbIsMmgdgEms dmdLsbMHgdolm30l, Moms 3530963005
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056030350 993wwmb d9300b3900L slids, (065005090900l 96 LshogzMgdoL Fobygbs. s0bodbremo
bl MHgmdL 155350IYMBML 313 SHODBHFOL S LaBMYSEMYDsTO BMBSMBOL 5T
51939, Lo9350TYMBM  beMEoswr Mo  dgool  89d39mdom  sfigol 353096390l LadgoEobm
396500 gdsl o sbgbl 3530963906  3MIMb0IoEosl, o3 byl MHgmdl Losgsdymaml
0M3bOL 259c0gMgdsly S MHMYMM3 BbL, A53wabsl sbgbl 3530963 gd0L 49fY39E 0 gdgdDY
1553500Ymaml dgmBgz0lsb.

00vbgs350 0d0Ls, MMI 353096GHMS AgBgLu@dL 9J3L EIdIOMO 5gds LosgsIYmgzmls
05603930630 bEHOGgaool d0dsmm, oo bo3zwgds d0dBoE3gws 9oxolgl LaMmgzasdm
5d303mdqd0, Mob 2s9m3 LgM3zoLgdby 0bRMOTOMYdIMEMBS 5GOVBEITIMOLOS. 15935IYMGBM 5O
MBOHNOZJrYmxl 0BG 30009M 93M0bgdOL #odmygbgdsls 35309bGHOL oPMEIdOL MmLbdo,
653 09305 MBOM  9x39JGHMOM05, 3000MT  GHMOIOEOO  LoMg3sdm  09FMHo  dgEos.
LOLwOHZ390 05 Boog50TYMeRMdTds 9gdemb 53 30RO 30EHM 93MDJIOL 2s0MYgbgds 193¢ sdgdOL
B39b0d0m, OH@Iwgdosg  Fg0o3ogl  0bgm®To3ool  Losgsdymeaml  dogh  Fgmogsbgdmero
X 96O Mmdol LgO30LgdoL gliobgd.
adbasgbo  dggao  ogodboMm®s  Lbgs  33w9390d0, Mmdgems  dobgzom,  353096GH0L
WMOsMOHMISDBY 393¢gbsll sbgbl 65 dbmermE FmBLsbwymgdol bsMolbo, sGsdgo ob, mvw
OO 95399GHIO 53bMBL 3ML30ESo 930l LYMmZ0LYAL LoBMYSMIdL (Pervaiz et al., 2024).
390250 MO60DYOMo 3OMIMF0YOo LEGHMBIH0s gl MFYmdL 353090EHOL 35YMmBoEIGdLS S
bgwsbswo 30D0@gdoL BOHEIL. MmWGJgmdo Bo@eMgdgmo 33¢q30L 99gaqdds sh39bs, G™I
3b30@ool  3mBoGom®o  0doxo, MOMIgLsg bIoMo  AoBLIBE3MIZL  dBMIMGOMEO
594&030900, 3609369036500 BOOL 3530960l M0 IHMBSL (Yildinm et al., 2022). 3300939800
bsfowo 80900093l GME  3mb3o@owol 1yM30Lgdol  3MMTME0S YmM3gEm30L o6  sbgbl
0600369c0M356 29396l 353095GHIOOL MO MGMBSLS S basbor 30D0@EHd%bY (Rosally et al.,
2024).

396bbsero (People) s 0a0bsbryig8ol bstolbbo. "5@050056900" Lgmzol dsM39EHobyol
dogbol 9m0-gMmMO JoMOMIEO 3MI3MbIbEH0S s FMmoEsgL 00 30MHYBL, GMIWIdOE “YdwsEM©
9mbsHoergmdgb LgMzolbol Jofmgdsdo — BoaoE0msE, 9J0dxdo, 390IJd0, 5EI0BOLEHM30s s
©53b3oMg  3gMHbmbowo. 50s30569H0 MHglOLo 3MI3sbool Lobgs s LbmMgo obobo Jabosb
9db3s6909wmsb MImom 353006, Q9BLEIMMOYPdOM 30 X 9633580, 3530960l boMds
3054330905 bdoMs© gobolsB3Mgds 08 5530569000, 3oLMsbsE Tl MOMOgOHNMdS »f9g3L.

339308 9900939035 3bsym, ®mI 3awobozol 3gMlmbsol 3Mmagglombswobdls s
353096¢3)0L bgamsbogr ©sdM¥6gd0L LyMH3z0wl ImnMol 3F0EOHM ©IIO0MO 3538060 5OLYOMI.
GEs 39OLmbools IMmdsmds 99isls MMaMOE 396030 353096Ggd0l 87.9%-b (n=158) LmEL
L5FOMHMGOOLIL 0Lgg F0TMMME 3¢0bo3sL. gl F0y39608690L, GMI 353096EHOL  FMALIBYMGOOL
399030 Yds EOEHOWS® 5MHOL TM30YdO 3¢0bozol 3gMlmboewbyg, MMl §a3sm0s,
306035305 @ 3OMBILoMbscrobdo 96033690 M356 MMl 15859MBL. LosgsIYmamdo yzgus
0065906MMgro oo 33oWOR0EGOIO0 @S 3dBMEEOW0s, M3 bBOblgargmals
353096390030l Bogseo bsGolbol LsdgoEobm IMALsbmEmgdsls. dmalsbmE@gdol bosmolbol
39650bMBgdOLMZ0L LoFoMHMs 5Esd0sbMEMmO MYLXYIMLYOOL FsMMZs, Y5ITBIYDS S J9B30MoMYDdS.

aAbasgLo dopbqdgd0 godmzwobs bbgs §3gybgddo Bo@s®gdwyer 33¢wg39ddo (Dian et al., 2023).
0d3o, bbgs 330093900 0Mmomgdl, Gmd LogMdbmdo 3530060 530 MHglmGLgdLs @
3530950l MOsWIOHMBIL FMMOL 56 MO, Mo 9g0dergds 0dom S0bLBLL, MHMT bbgs Bod@Mmegdds
(059 533L0, 0bFOILEHOWMIEHWMGS) 35053FY39EH0 360d3b9cMmds Ggodobs (Setiawati & Lailiyah, 2023).

LodgoEobm  IHglgdMwgdol  FobozBo  gsEgdm  SeoL 56 39EBH0baol  dogubol
3609369c0m3560 303mbgbE 0, MHMIgabsg 353090GH0L bosg35IYmamdo 3s60gmMmgdom g30BoEbg
QOO 93wgbs 5gal. 339350 9B3965, MHMI MMEYLLE 30bozol BoHo3WOMO FoMgdm Boligds
©5YO05©, 3530963900l 87.9%-b (n=158) LyOL LoFoMHMYdOLLL 0liggz 0T>MMMB Jerobogsb.

BoBOIMMO  45M9dm  dmoEsgl obge  gegdgb@gdl, GmymMmoEss Lolwmymsgg, dgbmdol
00MdoMgmds, LozmEqgdoL MmMABOBYds, HHgdbozMMmo sMFMIOZoMds, Wmym, 39MOHLMbsEIOL
MBboRMm®Is s om0 LHYMM 30BYYSEO, Bs535BYMBML BHIMOGHMOM0S, HMIWIIOG SY(30¢JOJL0S
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35309530l 3MmBoGHOWOO 2odmEEowadol dgboddbgmo@. BMBms, 396 MOYIBoDIdMWo ©
3099955 LOLOSTMZbM FoMgdm OE Fog3gbsls sbEbL 353096GH0L 309Y4MBoEIdsDY, o3
59000 24530965l sbIbL 495HY39G0dsBY, s0Mboml 3¢mobozol doghH Fgmsezsbgdo
9mALobMM9ds. 330930L0L 5AMPBES, MM 35309D6FHOOL MIMOZWIMBDS EOHPIIOMSE SRLGOL
155350FYMBML  LOLYBRMOZGL, JMIBMOAL s 39000ETMFYMBOWMBL. MMIBIOIO 5MFMOZOE0S
MBogOObm @5 dmbsbgmbgdgmo  Lsfmergdom,  Lbmmms  Gyeg@gdom,  3s05G0veo
3MboE0M9d0L LoLEGIom. S1939 sLIBOTBIZ0s Lss35TYMBMU BMO, MOE ITEHIO00 JMIBMOEL
4360L 30D0EHMMYdIOLMZOL.

650096009 330935 5@IBGHNMIIL, MM Bso350YmxmMl BoBoMMOo goMgdm bodzbgurmgsb
29309b5L 9babL 353096EH 0L 30594MBOEIGBLS S Fom BgesbErs 30HOEOL 4obBMIb3sDY (Alkazemi
et al., 2020). 06@™byB0sd0 Bo@s6mgdwgends 33009350 458M03w0bs 353096E0L 305gmBogdOl 3bES
394 EHMM0, Fom FMMOL - %6330l WIHILYOMEgdOL FOBOIMEOO QoMTM. 33009358 osL33bs, Bma
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Abstract

Introduction: Loneliness among physicians is emerging as a critical yet understudied public health
issue. Traditionally associated with resilience and competence, the medical profession now faces a hidden
epidemic of professional and emotional isolation, exacerbated by systemic dysfunctions and amplified
during the COVID-19 pandemic. This scoping review aims to conceptually and bibliometrically map the
current scientific literature on physicians’ loneliness, investigating its multidimensional nature, clinical
impact, systemic roots, and potential as a latent public health crisis. Methods: A systematic scoping review
was conducted using Scopus and Google Scholar, with searches centered on the term “loneliness” and
extended to related concepts, including burnout, professional isolation, and depression in physicians. Articles
published between 2014 and 2025 were screened. Results: The findings reveal that physicians experience a
unique form of loneliness rooted in institutional fragmentation, emotional suppression, work overload, and
disrupted peer networks. Key themes include stigma around mental vulnerability, systemic
bureaucratization, and decreased empathy, leading to burnout, impaired decision-making, and reduced care
quality. Bibliometric mapping showed four major conceptual clusters: psychological/emotional impact,
systemic barriers, methodological consolidation, and educational shortcomings. The centrality of the term
“loneliness” in the network suggests its epistemic importance, yet also exposes a gap: few studies focus
explicitly on healthcare professionals as a distinct subgroup. Conclusions: Physicians’ loneliness represents
more than an individual emotional state—it is a systemic indicator of relational and institutional breakdown
within healthcare. This condition, if unaddressed, may evolve into a public health crisis marked by clinician
attrition, diminished care quality, and organizational instability. Policies must shift from treating symptoms
(e.g., depression or burnout) to addressing upstream relational and systemic causes. Proactive organizational
interventions, relational audits, and mental health support programs must be integrated into health systems
to safeguard both clinicians and patients.

Keywords: loneliness, physicians, burnout, professional isolation, mental health, COVID-19,
healthcare system, bibliometric analysis, narrative synthesis, public health crisis.
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Introduction

The medical profession has traditionally been associated with high levels of responsibility (Lasalvia
et al., 2021), occupational stress, and emotional pressures (Galbraith et al., 2021). However, in recent
decades, it has become increasingly apparent that physicians face not only clinical or bureaucratic difficulties
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(Plochg et al., 2009), but also a profound form of professional and personal isolation (Kerasidou & Horn,
2016a). The COVID-19 pandemic acted as a revelatory factor not only for burnout (Jalili et al., 2021),
bringing to the forefront a pre-existing phenomenon - physician loneliness - and exacerbating it through
distancing measures (Cudjoe & Kotwal, 2020), healthcare system overload (Rotenstein et al., 2023), and
constant exposure to suffering (Kreh et al., 2021) and difficult ethical decisions (Robert et al., 2020).

This loneliness, with multiple dimensions (emotional, relational, institutional), has the potential to
affect not only the well-being of physicians (Ceri & Cicek, 2021), but also the quality of medical care
(Alwashmi & Alkhamees, 2021), patient safety (Garcia et al., 2019), the physician-patient relationship
(Anand, 2019), clinical decisions and, by extension, the functioning of the healthcare system as a whole. The
persistence and transformation into a chronic situation of this phenomenon may contribute to the emergence
of a new health crisis, a latent and systemic one, impacting public health through the decline of medical
human resources, increased burnout and decreased trust in the system.

This scope review aims to map the existing scientific literature on this complex phenomenon. The
selected scientific articles have been analyzed narratively, following some major themes (which will be
detailed in the methodology section), as well as to build a bibliometric picture of the scientific discourse.
For the bibliometric analysis, we used the VOSviewer tool, focusing on the conceptual node of “loneliness”.
This term was used strategically to capture not only formalized clinical manifestations (e.g., depression,
anxiety), but also those less explored areas describing professional alienation, fragmentation of collegial
relationships, and erosion of medical identity - all of which influence medical practice in insidious but
profound ways.

Through this dual approach - narrative and bibliometric - we aim to provide an integrated
perspective on physician loneliness, to identify recurrent themes and research gaps, and to substantiate the
need for systemic interventions that go beyond individual treatments of psychiatric symptomatology.

Methodology

The present research follows the scoping review model, aiming to conceptually and bibliometrically
map the scientific literature on the phenomenon of loneliness among doctors. The methodological process
was designed to ensure a broad thematic coverage and a rigorous selection of relevant sources.

Data sources and search strategy

The queries were carried out in two scientific databases: Scopus, recognized for its rigorous
indexing, and Google Scholar, used complementarily to include literature possibly not indexed in the main
sources but relevant to the field of interest.

The starting point was the keyword “loneliness”, around which an extended search strategy was
built by adding determinant terms, used to cover the main themes identified. The search strategy, together
with the combinations of terms and Boolean operators used, is detailed in a separate table (Table 1).

Thematic areas pursued
The literature was investigated according to the following main themes, identified following a
preliminary analysis and the theoretical framework of the research:
e Multidimensional definition of loneliness;
o Differences in physician isolation compared to the general population;
e  Occupational burnout and depression in physicians compared to the general population;
e The impact of the COVID-19 pandemic on doctors' mental health;
e Doctors' professional social isolation: shift work, vital decisions, work-life imbalance;
e The breakdown of social support networks and the role of bureaucratic systems;
e  Stigmatization of vulnerability in the medical culture and avoidance of psychological help;
e The looming public health crisis caused by the isolation of doctors;
e Public policy directions and possible interventions for crisis prevention.

These themes guided the selection and narrative coding of the articles included in the analysis.

Selection and inclusion criteria

Eligible articles were: written in English, published between 2014 and 2025 directly or indirectly
addressing the phenomenon of loneliness in the medical profession (including in relation to burnout,
depression, professional social isolation or organizational cultures).

For each theme, between 53 and 87 articles were selected according to relevance, conceptual
coherence and source quality. From the initial total of 1012 articles identified, 816 articles were included in
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the bibliometric analysis. The following were excluded: articles lacking essential bibliographic data (title,
abstract, keywords), articles in preprint format, and publications that were not indexed in the Scopus
database.

Analytical tools and procedures

Bibliographic data were managed using Mendeley Desktop and exported to a RIS file. This file was
subsequently imported and analyzed using the VOSviewer application to construct co-occurrence networks
of terms and thematic connections. The analysis was centered on the conceptual node “loneliness”,
considered relevant both for clinical interpretations (depression, anxiety) and for the less formal dimensions
of professional alienation and social isolation. The search strategy for the relevant articles involved the use
of descriptive terms for each theme, along with the word “loneliness” in various combinations. The general
search strategy is schematized in Table 1. The logical operators “AND”, “OR” (for exact expressions) were
used in both databases. In Google Scholar, additional filters were applied for year of publication (2014-2025)
and English. In Scopus, searches were performed in the fields: Title, Abstract, Keywords.

The results obtained were interpreted in parallel with the narrative content analysis, providing a
complementary picture of the distribution and evolution of scientific interest towards the phenomenon of
doctors' loneliness.

Table 1: General search strategy for relevant articles

Search terms
“loneliness”
isolation”
isolation”

Main theme Operators and combinations

AND “definition” OR
“dimensions” OR “types”

OR “social

Defining loneliness OR  “professional

Doctor isolation vs. general | “loneliness” AND “doctors” OR | AND “comparison” OR “general
population “doctors” OR “medical staff” population”
“burnout” OR “depression” OR | AND “doctors” AND

Burnout and depression

“mental health”

“loneliness”

Pandemic COVID-19

“COVID-19” OR “SARS-CoV-
2”

AND “healthcare workers” AND
(“burnout” OR “isolation”)

“work shifts” OR “decision

Red tape and social networks

“administrative burden”

Professional social isolation pressure” OR “work-life fND - physicians AND
o isolation
balance
“bureaucracy” OR | AND “support networks” AND

“physicians”

Stigmatizing vulnerability

“stigma” OR “psychological
help” OR “resilience culture”

AND “physicians”

“organizational change”

. . “crisis” OR “public health” OR | AND “doctors” AND
Foreshadowing the crisis « . . w . "
systemic costs loneliness
. . “.health . ,,p olicy OR AND “physicians” AND
Public policies interventions OR | ., oy
wellbeing

Results and discussions
The multidimensional definition of loneliness

Loneliness, a complex and multifaceted experience, can be analyzed from various perspectives,
including medical, sociological, psychological and philosophical. Each discipline offers unique insights into
the nature and implications of loneliness, enhancing our understanding of how this phenomenon affects
individuals and societies.

Medical perspective: From a medical perspective, loneliness is often linked to various chronic
conditions and is considered a significant risk factor for physical and mental health problems. Research
indicates that loneliness can lead to increased blood pressure, decreased immune functioning, and higher
levels of psychological distress, such as anxiety and depression (Petitte et al., 2015)(Lawlor et al., 2024). A
review demonstrates that loneliness contributes to adverse health outcomes, highlighting the importance of
recognizing it as a public health problem akin to social isolation (Lawlor et al., 2024). The link between
loneliness and physical health is further supported by studies showing that loneliness frequently coexists
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with chronic conditions, highlighting the need for medical interventions to address this emotional state
(Petitte et al., 2015)(Theeke et al., 2015).

Sociological perspective: Sociologically, loneliness is understood as a social construct deeply
influenced by individual experiences and wider social structures. Studies emphasize the role of social
networks and community involvement in alleviating feelings of loneliness; people with strong social ties
often report lower levels of loneliness (Choi et al., 2021). In addition, loneliness may be exacerbated by
social changes, such as urbanization and technological advances, which disrupt traditional social ties (Tan
et al., 2022). The sociological perspective posits that loneliness is not merely an individual distress but a
condition shaped by shared social realities and cultural norms, thus emphasizing the need for collective
strategies to promote social connectivity (Sun et al., 2022)(Power et al., 2018).

Psychological perspective: From a psychological perspective, loneliness is frequently conceptualized
as a painful emotional experience resulting from the gap between desired and perceived social relationships
(S. Li et al., 2023). Theories, including Erikson's developmental stages theory, suggest that feelings of
loneliness may intensify during critical life transitions (J. Li et al., 2023). Furthermore, maladaptive coping
mechanisms in response to loneliness illustrate the complex interplay between emotional regulation and
psychological distress (Tan et al., 2022)(Bentley et al., 2022). This perspective emphasizes the need for
psychological interventions focused on improving social skills and addressing underlying mental health
issues that contribute to loneliness (Finley & Schaefer, 2022).

Philosophical perspective: Philosophically, loneliness invites deep reflection on the nature of human
existence, belonging and connectedness. Scholars have debated the existential dimensions of loneliness,
often framing it as an inherent aspect of the human condition that can lead to profound self-discovery and
personal growth (Bolmsjo et al., 2019). Existential loneliness transcends mere social disconnection,
representing a deeper search for meaning and understanding of one's place in the universe, from both
individual and collective perspectives (Power et al., 2018). Philosophers argue that engaging in solitude in
an assumed and mindful way can promote greater empathy and connection between individuals,
transforming it from a purely negative experience into an opportunity for reflection and relational growth
(Rotger, 2024).

Loneliness is not a singular phenomenon but a complex interaction of medical, sociological,
psychological and philosophical factors. Each discipline offers valuable insights that collectively enrich our
understanding of loneliness and emphasize the importance of addressing loneliness through
multidimensional approaches.

Differences in doctors' self-insurance compared to the general population

The loneliness experienced by physicians differs significantly from that of the general population,
shaped by the unique and often challenging realities of their professional lives. Research indicates that
medical professionals, particularly physicians, face distinct stressors that contribute to heightened feelings
of loneliness compared to other professional groups (Wei et al., 2023)(Dodoo et al., 2021).

Increased professional isolation: A major factor contributing to doctors' isolation is the structure of
their work environment. The demanding nature of medical practice, often characterized by high workload
and long hours, leads to reduced social interactions with colleagues and other members of their social groups,
especially during complicated shifts or on-call hours. This professional isolation is exacerbated by the stigma
associated with mental health problems in the medical field, where vulnerability can be seen as a weakness
(Dodoo et al., 2021)(Lawlor et al., 2024). One study reported that GPs recognized that high levels of burnout
significantly impaired their ability to foster meaningful connections with colleagues (Dodoo et al., 2021).
This isolation is not just a result of work-related stress, but a systematic feature of the medical profession
that can inhibit the maintenance of social relationships, contributing to feelings of loneliness (Lawlor et al.,
2024).

Stigmatizing vulnerability: Physicians also face a unique form of loneliness exacerbated by cultural
expectations of their role, where emotional stoicism is often expected. As described in the literature,
physicians may struggle with acknowledging their own feelings of loneliness due to fears of judgment from
colleagues or perceptions of unprofessionalism in these contexts (Riley et al., 2021). This internal conflict
can create a cycle of isolation as physicians refrain from seeking support or discussing their emotional
struggles (Hanganu & loan, 2022). In addition, frequent exposure to patients' suffering can lead to empathic
exhaustion, further isolating health professionals from their colleagues as they struggle with the emotional
impact of their work and exposure to the suffering of their peers (Maliha et al., 2025).

Mental Health Consequences: The implications of loneliness among physicians are significant, often
manifesting in increased rates of mental health conditions such as depression and anxiety. Studies have
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shown that physicians suffer from depression at rates that may exceed those in the general population,
illustrating a vital area of concern for medical institutions (Maliha et al., 2025)(Qin et al., 2023). For
example, resident physicians have reported substantial levels of loneliness and associated mental health
disorders, exacerbating the stress of their training and workplace conditions (Wei et al., 2023). The
intersection of loneliness and burnout can severely affect job satisfaction and may even lead to leaving this
career, indicating a profound public health problem within the medical community (Dodoo et al.,
2021)(Riley et al., 2021).

Unique coping mechanisms: Physicians' coping strategies may also differ from those of the general
population. While people outside the medical field may rely on social circles for support, physicians may
avoid professional networks or even shut themselves in, perpetuating a cycle of isolation. Physicians'
professional identities are often intertwined with their emotional well-being, complicating their ability to
seek help, as they may prioritize patient care over self-care(Maliha et al., 2025)(Riley et al., 2021).

The loneliness experienced by physicians is characterized by professional isolation, stigmatization
of vulnerability, significant mental health consequences and unique coping mechanisms. Taken together,
these factors create an environment in which doctors can feel particularly lonely, despite being surrounded
by patients and colleagues. Addressing this issue requires a cultural change within the medical profession
that encourages open dialog about mental health and promotes supportive working environments.

Burnout and depression among doctors compared to the general population

Burnout and the occurrence of depressive disorders among physicians are significantly higher
compared to the general population and may be attributable to several specific factors associated with the
medical profession. The unique characteristics of medical practice create a challenging environment that
exacerbates stress, leading to significant mental health problems.

Prevalence of burnout and depression: Statistical analyses indicate that burnout among doctors is
alarmingly widespread. Research has shown that approximately 54% of physicians exhibit at least one
symptom on the burnout spectrum, which includes emotional exhaustion, depersonalization, and reduced
sense of personal accomplishment (Erschens et al., 2022). In addition, studies reveal that levels of burnout
are significantly higher among healthcare professionals, particularly in demanding fields such as emergency
medicine and primary care, where direct interaction with patients is common (Yuguero et al., 2018)(Zheng
et al., 2022). For example, a systematic review and meta-analysis indicated that the prevalence of burnout
among physicians in selected regions of China approached 87.8%, highlighting the significant psychological
demands placed on physicians (W. Xu et al., 2020).

Factors contributing to increased burnout: Several factors contribute to high levels of burnout
among doctors. Demanding workloads, long working hours, and the high-stakes environment of healthcare
contribute to significant stress. For example, one study indicated that during the COVID-19 pandemic, more
than half of healthcare workers reported symptoms of burnout, with excessive workload emerging as a key
determinant of emotional exhaustion (Yagci et al., 2021)(Nowinska et al., 2021). In addition, continued
exposure to patients' distress, coupled with chronic work-related stress, exacerbates the mental health
challenges faced by clinicians (Alwashmi & Alkhamees, 2021)(R. S. McCain et al., 2018).

Impact of professional environment: The medical profession often lacks systemic support for mental
health problems, leading to a culture in which vulnerability is stigmatized. Studies indicate that physicians
frequently report feeling isolated and unsupported in their workplace, which can exacerbate feelings of
loneliness and depression (Rashid & Talib, 2015)(Walsh et al., 2019). One study found that health
professionals often feel compelled to manage their individual stress rather than seek support, which can
worsen their psychological well-being (Walsh et al., 2019). In addition, the pressure to maintain high
performance and avoid errors creates an anxiety-filled environment, contributing to both burnout and
depressive states (Reith, 2018)(Winkel et al., 2018).

Implications for patient care: the consequences of burnout extend beyond the individual, having a
significant impact on patient care and safety. Among physicians experiencing high levels of burnout, there
is an increased risk of medical errors and a decrease in the quality of care provided (Alwashmi & Alkhamees,
2021)(S. MccCain et al., 2017). The link between physician burnout and negative patient outcomes is well
established in the literature, highlighting the urgent need for intervention strategies within health systems to
address this pervasive problem (Winkel et al., 2018)(Lee et al., 2021).

Higher rates of burnout and depression among physicians compared to the general population are
influenced by a confluence of factors: the demanding nature of medical work, the expectations of the
professional environment and a culture that often discourages emotional openness. Understanding these
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factors is essential for the design of effective support strategies to mitigate the mental health challenges faced
by health professionals.

The covid-19 pandemic and the problem of burnout and depression among doctors

The COVID-19 pandemic has significantly exacerbated existing problems of burnout and
depression among health professionals, a situation that preceded the crisis and continues to persist post-
pandemic. The increased demands and stress caused by the pandemic have highlighted systemic challenges
in healthcare that contribute to these mental health problems.

Pre-existing conditions: Before the pandemic, the prevalence of burnout and mental health problems
among physicians was already alarming. Reports indicated that approximately 50% of physicians were
experiencing at least one symptom of burnout, with similar or higher rates reported in various studies across
different specialties (Erschens et al., 2022). Factors such as relentless workload, emotional exhaustion from
patient care, and inadequate support resources were frequently cited as contributing to this distress (Yuguero
et al., 2018)(zZheng et al., 2022). These findings demonstrated that the healthcare workforce was under
significant psychological strain long before the pandemic began.

Pandemic-induced exacerbation: As the COVID-19 pandemic unfolded, these pre-existing
conditions intensified. The overwhelming influx of patients, coupled with fears for their health and the health
of their families, placed healthcare professionals in a position of unprecedented stress (Nowinska et al.,
2021)(Alwashmi & Alkhamees, 2021). A systematic review found that healthcare workers, particularly
physicians, experienced increasing levels of burnout and depression during the pandemic, largely due to
increased work demands and reduced opportunities for social support (R. H. Xu et al., 2020). Studies have
reported burnout rates of over 80% in specific groups such as emergency and intensive care physicians
(Nowinska et al., 2021).

The impact of isolation and working environment: The isolation imposed by the closure measures
further complicated the already fragile mental health situation of health care workers. Clinicians faced
unprecedented levels of emotional and social isolation, navigating deep feelings of inadequacy, helplessness
and anxiety, often in silence due to the stigma surrounding mental health issues within the medical
community (Rashid & Talib, 2015)(Walsh et al., 2019). Research has found that environmental pressures
and social distancing restrictions have had a significant impact on doctors' mental health, contributing to
increased feelings of isolation and depression (Yagci et al., 2021)(Alwashmi & Alkhamees, 2021).

The post-pandemic mental health situation: Even though the pandemic has passed, mental health
repercussions remain. Evidence indicates persistently high rates of burnout and mental health problems
among health professionals (Buecker & Horstmann, 2021). The realization that pre-pandemic problems were
exacerbated during the pandemic has prompted increased calls for institutional changes within health
systems to provide better support and resources to create a healthier work environment in the future (Winkel
etal., 2018).

While burnout and depression among healthcare professionals were significant issues prior to
COVID-19, the pandemic acted as a magnifying glass, revealing the depth of these challenges and
highlighting the critical need for systemic changes in the healthcare environment to address these long-term
effects.

Doctors' professional social isolation (shift work, pressure of vital decisions, lack of time for
personal life) and disruption of social support networks

Doctors' professional social isolation results from various factors such as shift work, pressure to
make critical decisions and lack of time to invest in personal and social networks. This isolation can have
profound implications, leading to a deterioration in mental health and job satisfaction among health
professionals.

Shift work and its consequences: The demanding nature of shift work in medicine contributes
significantly to the social isolation faced by doctors. Irregular working hours and night shifts often disrupt
personal lives and impede the ability to maintain social relationships (Gu et al., 2023)(Buneviiené¢ &
Bunevié¢ius, 2020). The combined stress of these irregular schedules can lead to job dissatisfaction and
negatively affect mental well-being, causing health care providers to seek solace in maladaptive coping
strategies, such as internet addiction, which is particularly prevalent among junior doctors (Bunevi¢iené &
Bunevi¢ius, 2020). Lack of regular social interaction can exacerbate feelings of loneliness, further
reinforcing their isolation within the healthcare environment (Schwartz et al., 2020).

Vital decision pressure: Physicians frequently face high-stakes situations that require rapid and
critical decision-making. This continuous pressure not only affects their professional lives, but also has a
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significant impact on their emotional health, often leading to burnout and depression (Lemaire et al.,
2018)(Liu et al., 2023). The stress associated with making such decisions can create barriers to seeking
support from colleagues, as physicians may feel compelled to maintain an image of competence and power.
The emotional impact of daily decision-making responsibilities can create a disconnect between physicians
and their support networks, manifesting as increased tension in their professional relationships and
contributing to feelings of isolation (Lemaire et al., 2018).

Lack of time for personal life: Physicians' demanding schedules and responsibilities result in limited
opportunities to cultivate personal relationships outside of work. Studies indicate that lack of time for
personal life leads to neglect of social connections, which are vital for emotional well-being (Zhang et al.,
2020)(Lu et al., 2017). This absence of meaningful engagement with friends and family may foster a sense
of alienation, as practitioners find it increasingly difficult to balance their professional obligations with
personal needs. Consequently, their emotional and mental health may deteriorate, which can further diminish
their effectiveness in caring for patients and contribute to the cycle of stress and burnout (LU et al.,
2017)(Lemaire et al., 2018).

Doctors' professional social isolation, caused by shift work, high-pressure decision-making and lack
of time for personal life, has profound implications for their mental well-being. Addressing these challenges
through systemic changes in healthcare environments, increasing support mechanisms and promoting a
healthier work-life balance is key to improving doctors' wellbeing and, in turn, improving patient care.

Professional social isolation of doctors exacerbated by bureaucratized systems

Physicians' professional social isolation is significantly exacerbated by entrenched bureaucratic
systems that often reduce these practitioners to executors of predetermined protocols rather than involving
them as partners in decision-making. This dynamic contributes to feelings of powerlessness and detachment,
having a negative impact on their mental well-being and the quality of patient care.

Bureaucracy in healthcare: The complexity of healthcare systems inherently involves bureaucratic
frameworks that, while designed to ensure efficiency and accountability, often lead to environments in which
physicians have little autonomy. Research indicates that increased bureaucracy can alienate healthcare
providers, limiting their ability to meaningfully engage in clinical decision-making (Ruijter et al.,
2021)(Spiers et al., 2021). The dependence of healthcare systems on administrative regulations tends to
dominate clinical practice, causing physicians to feel disillusioned and undervalued (Roman et al., 2017).
This sense of being reduced to “doers” stems from systemic pressures to adhere to established protocols that
prioritize efficiency over professional contribution, which consequently leads to decreased job satisfaction
and increased feelings of isolation among physicians (Ruijter et al., 2021).

Impact on doctors' relationships: The bureaucratization of healthcare further disrupts interpersonal
relationships within healthcare teams. According to studies, when physicians feel like cogs in a machine,
they often alienate themselves from their colleagues and patients alike, leading to a breakdown in
communication and teamwork (Riley et al., 2021)(Spiers et al., 2021). Effective collaboration is hindered
when frontline clinicians perceive that they do not have the authority to influence patient care decisions
(Mountford & Cai, 2022). This creates an environment in which junior doctors, in particular, find it difficult
to seek support or mentoring, leading to further isolation and increased stress levels (Gui, 2024)(Spiers et
al., 2021). The result is not only professional detachment, but also emotional distance that can negatively
affect patient outcomes.

Consequences of reduced decision-making autonomy: Bureaucratic structures often limit physicians'
decision-making autonomy, creating psychological distress. Many physicians have reported feeling
overwhelmed by expectations to fulfill regulatory requirements, rather than focusing on patient-centered
care and collaborative decision making (Berry, 2020). The powerlessness felt by health professionals can
lead to increased rates of burnout and mental health problems such as depression and anxiety, in part due to
their perceived lack of agency in professional roles (Bhugra et al., 2021). As physicians perceive themselves
as mere executors of care rather than as full partners in the health care system, they often struggle to find
meaning and satisfaction in their work (Berry, 2020; (Elshikh & Hamouda, 2021).

The bureaucratization of health care contributes significantly to the professional social isolation of
doctors by reducing their role to that of executors rather than empowered decision-makers. This systemic
problem calls for a reassessment of healthcare practices to promote environments in which physicians'
contribution is valued, thereby enhancing not only their professional satisfaction but also the overall quality
of care provided to patients.
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Stigmatizing vulnerability - avoiding seeking psychological help

The stigmatization of vulnerability among physicians has a significant impact on their willingness
to seek psychological help, primarily due to fears of being perceived as weak or incompetent. This dynamic
represents a critical barrier to access to mental health care in the medical profession, reinforcing patterns of
isolation and distress.

A culture of invulnerability: The medical profession often promotes a culture of invulnerability, in
which the expression of vulnerability is discouraged. Research highlights that many physicians view mental
illness as a personal failure rather than a legitimate health problem, which is attributed to the stigma
associated with mental health within their ranks (Spiers et al., 2018). This stigma causes physicians to
frequently hide their emotional struggles, even from their peers, which can exacerbate feelings of loneliness
and disconnection (Brooks et al., 2016). The pressure to maintain an unwavering image of competence may
discourage health care providers from seeking needed mental health support, which may have serious long-
term consequences for their well-being (Pang & Salcedo, 2023).

Consequences of delayed help-seeking: Reluctance to seek help because of stigma can lead to
significant delays in the treatment of mental health problems among physicians. Studies indicate that many
physicians delay seeking help until their condition worsens, thereby jeopardizing both their own health and
the quality of care they provide to patients (Brooks et al., 2016). For example, a qualitative analysis of
physician-patients in the Practitioner Health Program found that the stigma surrounding mental health
problems was the main reason physicians delayed seeking help, which not only poses a threat to their
individual health, but also undermines the safety and quality of patient care (Brooks et al., 2016). Such
findings underscore the damaging cycle in which the stigma of vulnerability leads to untreated mental health
problems among physicians.

Impact on mental wellbeing and professional identity: Stigma not only influences the likelihood of
seeking help, but also shapes the self-perception and identity of health professionals. Internalizing stigma
can lead to self-stigmatization, with physicians feeling ashamed about their mental health problems (Cohen
et al., 2016). This self-stigmatization further decreases their willingness to seek help and decreases their
effectiveness at work, which can lead to higher burnout rates and decreased job satisfaction (Hayes et al.,
2017). Consequently, this fosters a damaging environment in which mental health issues go unaddressed,
further perpetuating the cycle of vulnerability and fear.

The stigmatization of vulnerability within the medical profession poses a formidable challenge to
the mental health of doctors. This stigma inhibits help-seeking behavior and promotes a culture of silence
about mental health problems. Addressing these stigmatizing perceptions through organizational change and
supportive interventions is essential to promote an environment in which physicians feel safe to seek help
without fear of being considered weak or incompetent.

Stigmatizing vulnerability - medical culture promotes resilience

The medical culture that promotes resilience among doctors often inadvertently stigmatizes any
form of vulnerability. This emphasis on resilience can come at a substantial cost - the sacrifice of personal
humanity and emotional well-being, which can lead to negative outcomes for both health professionals and
their patients.

Resilience a double-edged sword: The medical profession places a great deal of emphasis on
resilience, positioning it as an essential attribute for providing high-quality care under pressure. However,
this emphasis can lead to internalizing the belief that asking for help or expressing emotional difficulties is
a sign of weakness (Chazan, 2015). Such a mindset may create an environment in which clinicians feel
compelled to repress their emotions, leading them to believe that they must endure personal hardships alone
in order to maintain their professional identity (Keerthi et al., 2021). This protective facade may prevent
open discussions about mental health, leading to increased isolation and exacerbation of feelings of burnout
and depressive symptoms (Chazan, 2015)(Zhao et al., 2020).

The cost of professionalism: The pressure to uphold ideals of professionalism often leads physicians
to prioritize their roles at the expense of their well-being, which can further alienate them from personal
support networks (Anderson et al., 2015). Studies illustrate that physicians face significant pressure to
conform to strict professional standards that deny recognition of their humanity, causing a disconnect
between their personal and professional identities(lyadurai, Viggeswarpu, & Zachariah, 2019). This
phenomenon often leads to harmful coping mechanisms, including emotional detachment from patients or
colleagues, which ultimately undermines the quality of care provided (Chazan, 2015)(Ratri & Budiono,
2023). Disconnection from emotional expressions and vulnerability compromises physicians' abilities to
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empathize with patients, negatively impacting the therapeutic relationship and leading to poorer health
outcomes (Zhao et al., 2020)(Pengyu & Jinwei, 2019).

Help-seeking and stigma: The stigma surrounding mental health problems continues to hamper
doctors' willingness to seek help, as they fear that doing so may compromise their professional reputation or
standing among colleagues. According to Beyond Blue's national survey on the mental health of doctors and
medical students, doctors reported higher levels of stress and mental health problems compared to other
professional groups, but many still avoid help because of perceived judgment (Chazan, 2015). This cycle of
silence around vulnerability ultimately leads only to isolated distress among healthcare professionals,
perpetuating a culture in which discussing emotional needs is considered taboo.

Implications for health systems: The negative impact of this stigmatization on medical professionals
has profound implications for health systems in general. When physicians do not address their mental health
needs, it can lead to increased burnout rates, decreased job satisfaction, and increased costs, all of which
negatively affect the quality of patient care (Anderson et al., 2015)(Keerthi et al., 2021). As the healthcare
field grapples with these challenges, it is increasingly clear that fostering a culture that encourages openness
and emotional vulnerability, rather than stigmatizing it, is critical to the well-being of healthcare
professionals and the patients they serve.

Although the medical culture's emphasis on resilience is meant to promote adaptation and strength,
it unintentionally stigmatizes vulnerability, compromising the personal humanity of physicians. Addressing
this problem requires systemic changes that cultivate a healthier environment more conducive to discussions
about mental health and active help-seeking behaviors.

Foreshadowing a potential health crisis by isolating doctors - lower quality of care

The potential health crisis generated by the social isolation of doctors is underlined by a sharp
decline in the quality of care. As doctors operate under conditions of increased psychological stress and
exhaustion, the repercussions are manifested in medical errors, impulsive decisions and lack of empathy
towards patients.

The impact of social isolation on errors and decision-making: Research indicates that high levels of
burnout among physicians are directly related to an increased risk of medical errors (Elhadi et al.,
2021)(Zainab, 2023). This correlation is based on the concept that psychological distress and fatigue
compromise cognitive functioning and decision-making abilities. Psychological distress can severely impede
job performance, leading to increased risks of errors in patient care. Similarly, physicians experiencing
burnout have been observed to exhibit impulsive decision making, which can lead to negative patient
outcomes, thus presenting a threat to the quality of care (Zainab, 2023). These findings suggest that the high-
stress environment and isolation experienced by many physicians may unintentionally contribute to a
worrisome deterioration in healthcare quality.

Burnout and empathy deficits: Declining empathy among healthcare providers is another critical area
of concern. Burnout correlates significantly with decreased empathic engagement, which is essential for
effective doctor-patient interactions (Zainab, 2023). When physicians become emotionally exhausted from
their work, their ability to connect with patients often suffers. This decrease in empathy not only impacts
patient satisfaction but can also lead to a discordant doctor-patient relationship, further straining the
healthcare system (Saddawi-Konefka et al., 2021). Barriers to mental health care were amplified during the
COVID-19 pandemic, further perpetuating physician burnout and further reinforcing empathy deficits in
patient care (Saddawi-Konefka et al., 2021).

Long-term consequences for health systems: The cumulative effects of social isolation, burnout and
resulting empathy deficits signal an impending crisis in the quality of health care. The ongoing mental health
challenges faced by physicians threaten not only their own well-being, but also jeopardize patient safety and
the efficiency of care. Under pressure to maintain high performance amid systemic constraints, many
physicians may struggle to maintain competencies that ensure high standards of care, leading to increased
operational costs for medical facilities and greater risk of liability from potential malpractice claims
(Saddawi-Konefka et al., 2021)(Zainab, 2023).

The social isolation experienced by physicians, exacerbated in particular by the demanding nature
of their profession, foreshadows significant repercussions on the quality of health care. Addressing these
issues through supportive frameworks that prioritize the mental health of physicians will be crucial to avoid
a health crisis that could jeopardize both healthcare providers and the populations they serve.

44



Foreshadowing a potential health crisis by isolating doctors, leaving the profession prematurely

The isolation of doctors, exacerbated by systemic challenges, foreshadows a potential health crisis
that could lead to a significant exodus from the profession. The combined pressures of burnout, mental health
stigma and inability to seek support may lead to premature departures from the medical field, often
necessitating retraining for alternative careers.

Physician exodus driven by burnout and isolation: Increasing rates of burnout among healthcare
professionals are alarming, with studies indicating that a substantial number of physicians are considering
leaving the profession due to overwhelming stress and mental health issues (Quek et al., 2019)(Lane et al.,
2018). Factors contributing to this exodus include high workloads, emotional exhaustion, and the frequent
perception that asking for help is a sign of weakness (Rotenstein et al., 2016)(Kaiser et al., 2023). The
COVID-19 pandemic has further intensified these challenges as many frontline workers have experienced
significant psychological distress, causing some to reevaluate their career path. A culture that stigmatizes
vulnerability may discourage physicians from expressing their distress, causing many to cope in silence until
they eventually decide to leave the medical field altogether (Kaiser et al., 2023)(Mata et al., 2015).

The impact of stigma on help-seeking and retention of medical staff: Stigma surrounding mental
health problems in the medical community discourages physicians from seeking help, significantly affecting
their retention rates in the healthcare system. Research shows that a substantial number of physicians
experience mental health stigma, which exacerbates their reluctance to access resources or disclose their
problems (Kaiser et al., 2023)(Dyrbye et al., 2015). In many cases, physicians internalize these stigmatizing
beliefs, leading to self-stigma that exacerbates their emotional distress and increases the likelihood that they
will consider a career change. Reluctance to seek help can lead to a damaging cycle in which unaddressed
mental health challenges drive skilled professionals away from patient care, exacerbating deficits in the
health care system (Pang & Salcedo, 2023)(Cohen et al., 2016).

Retraining and transition to other careers: For those physicians who choose to leave the medical
field due to burnout or mental health issues, a meaningful transition often requires retraining. Many
physicians who leave seek new careers that may better align with their mental health needs, such as
administrative, academic, or other non-clinical roles (Clément et al., 2020). This transition can be difficult;
clinicians may struggle to translate their clinical expertise into other areas, leading to feelings of inadequacy
and further contributing to mental health challenges in the process (Hassan et al., 2016). As the health care
landscape continues to evolve, it becomes increasingly important for health care systems to implement
mental health supports and resources that not only meet current needs, but also work to retain experienced
professionals (Hassan et al., 2016)(Mata et al., 2015).

The isolation of doctors due to systemic pressures threatens to precipitate a health crisis
characterized by a significant medical exodus. The stigma surrounding mental health and the reluctance to
seek help further exacerbates the problem, leading to premature departures from the profession and
necessitating retraining for many. Addressing these challenges through systemic reforms and supportive
interventions is essential to sustain not only the wellbeing of health professionals, but also the quality of care
provided to patients.

Foreshadowing a potential health crisis by isolating doctors - high systemic costs

The isolation of doctors has profound implications not only for individual practitioners but for the
health system as a whole. This isolation foreshadows a potential health crisis characterized by high systemic
costs, including absenteeism, staff turnover and loss of expertise. Such factors threaten the efficiency and
quality of healthcare.

Absenteeism caused by burnout: Absenteeism among healthcare providers is often linked to burnout
- a condition exacerbated by the isolation of the medical workforce. Studies show that physicians who
experience high levels of burnout are more likely to take time off due to mental health problems or excessive
stress (van Hof et al., 2024). The emotional and psychological toll of managing a heavy workload, combined
with feelings of isolation and lack of support, leads to increased absenteeism, affecting continuity of patient
care and increasing the burden on remaining medical staff (B. Li, 2024)(Barrett & Terry, 2018).

Physician turnover rates: High turnover rates among physicians represent another significant
systemic cost related to physician isolation. Research indicates that many physicians consider leaving their
positions due to overwhelming stress combined with lack of professional support (Markoulakis et al.,
2020)(Muhammad Nur & Sharifa, 2020). The subsequent migration of health care workers from the public
sector to private practice or other fields not only leads to an immediate loss of experienced providers, but
also strains the remaining staff. These dynamics contribute to a cyclical trend in which continued turnover
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of staff depletes the clinical expertise of the institution and increases the workload for those who remain,
creating a precarious and underserved environment.

Loss of expertise and knowledge transfer: The exodus of experienced physicians also leads to a
significant loss of clinical expertise. As previously emphasized in various studies, the departure of
experienced medical professionals diminishes the overall quality of health care delivery (Fadzil et al.,
2022)(Brown et al., 2023). There is considerable concern that the loss of mentors in hospitals undermines
knowledge transfer to younger and less experienced healthcare providers. This knowledge deficit may lead
to increased errors in patient care, as new practitioners may be deprived of the guidance needed to effectively
manage complex medical cases (Schulze et al., 2018). In addition, a reduced workforce may be forced to fill
in for absent colleagues, further exacerbating fatigue and the potential for errors (Bateja et al., 2022).

Financial implications for health systems: The financial implications of physician isolation,
absenteeism and turnover are profound. Health systems face increased operational costs due to the need for
temporary staffing solutions, advertising for new hires, and the onboarding process for new hires. In addition,
an unfilled physician position can lead to increased wait times for patients and decreased quality of care,
ultimately challenging the health system's ability to provide adequate services and increasing the likelihood
of negative patient outcomes.

The isolation of doctors signals a potential health crisis marked by significant systemic costs,
including absenteeism, high staff turnover rates and a loss of valuable expertise. Addressing these problems
requires urgent reforms to improve support systems for health care providers, to promote a culture that values
emotional well-being, and ultimately to maintain the quality of patient care.

Foreshadowing a potential health crisis by isolating doctors - harming patients

The isolation of doctors within the health system increasingly foreshadows a potential health crisis,
characterized by superficial doctor-patient relationships and a marked reduction in empathy. These factors
not only contribute to the well-being of healthcare providers themselves, but also have a significant impact
on the quality of patient care.

Superficial doctor-patient relationships: The increasing isolation experienced by physicians often
leads to distractions that prevent the formation of meaningful relationships with patients. Many patient
complaints stem from ineffective communication rather than a lack of clinical competence (Berger et al.,
2020). Studies suggest that when physicians are overwhelmed or disengaged due to systemic pressures, they
tend to provide more transactional interactions, which can frustrate patients who seek genuine engagement
and understanding (Kerasidou & Horn, 2016b). Lack of continuity of care further exacerbates this problem,
as patients find it difficult to build relationships with health care providers, leading to superficial
relationships and decreased trust (Nordfonn et al., 2019).

Reduced empathy among healthcare providers: The emotional labor required in clinical care,
particularly in high-stress environments, can lead to burnout, which is closely linked to a decrease in
empathic engagement (Kerasidou & Horn, 2016b). Empathy is vital for effective healthcare because it fosters
better communication and understanding between clinicians and patients, ultimately influencing patients'
adherence to treatment plans and satisfaction with care (Savarese et al., 2024)(Qaisar et al., 2022). When
physicians are isolated or overwhelmed, their ability to empathize may decrease, negatively affecting the
therapeutic alliance. This erosion of empathy not only compromises quality of care, but can also lead to
increased patient dissatisfaction and disengagement (Turner & Archer, 2020).

Implications for patient outcomes: The intersection of superficial relationships and reduced empathy
can have serious implications for patient outcomes. Research highlights that patients who perceive their
physicians as empathic are more likely to provide detailed health information, which is essential for accurate
diagnosis (Ditton-Phare et al., 2017)(Chang et al., 2020). Conversely, when physicians lack the emotional
engagement necessary for effective communication, it can lead to misdiagnosis, poor adherence to treatment,
and ultimately poorer health outcomes (Ganasegeran et al., 2015). These dynamics contribute to increased
healthcare costs, as patients may require more intensive care or experience complications that could have
been mitigated through effective communication and relationship building (Domaradzki & Walkowiak,
2023).

Long-term implications for health systems: The ramifications of a health workforce characterized by
isolation and disengagement extend beyond individual interactions with patients to the integrity of the health
system as a whole. Sustained low levels of empathy can lead to significant disparities in health outcomes, as
vulnerable populations may be disproportionately affected by a lack of compassionate care (Dionigi et al.,
2020). In addition, the systemic costs associated with these dynamics - such as increased hospital
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readmissions and prolonged treatment duration - exacerbate existing pressures on health systems already
facing limited resources.

The isolation of doctors contributes significantly to a potential health crisis characterized by
superficial doctor-patient relationships and diminished empathy. The consequences of these problems
threaten not only the quality of patient care but also the effectiveness and sustainability of health systems.
To avoid these challenges, urgent reforms that promote enabling environments for healthcare providers and
encourage empathic communication in patient care are essential.

Public policy directions to mitigate the crisis of physician isolation

To address the crisis resulting from physician isolation, several public policy directions can be
implemented to improve the mental health and well-being of health care providers, ultimately enhancing the
quality of patient care. These policy recommendations include institutional programs for confidential
psychological support, reducing administrative burdens, promoting an empathic organizational culture,
creating supportive spaces for peer reflection, and integrating mental health indicators into quality measures
within health systems.

Institutional programs for confidential psychological support: Establishing robust programs that
provide confidential psychological support for health professionals is vital. Such programs should include
access to mental health resources, counseling services, and mutual support networks (Ruiz-Fernandez et al.,
2021). These efforts can help normalize the conversation about mental health within the medical community,
reducing stigma and reassuring clinicians that asking for help is a sign of strength rather than weakness.
Evidence suggests that fostering resilience through structured support systems can improve individual well-
being and the quality of care provided to patients (Ruiz-Fernandez et al., 2021). Furthermore, addressing
clinicians' mental health through specific interventions, such as mindfulness and coping strategies that
incorporate spiritual components, may provide additional resources to combat loneliness. Studies indicate
that religious coping mechanisms may alleviate loneliness and improve overall mental health outcomes
(Imran et al., 2022). Policy makers should consider integrating mental health support services as a standard
part of health system infrastructures, particularly for those in high-stress roles such as medicine (Gil et al.,
2024).

Reducing administrative burden and smart digitization: Streamlining administrative processes is
key to reducing burdens that contribute to physician burnout. By integrating smart digital solutions,
healthcare systems can increase efficiency and allow physicians to focus more on patient care instead of
administrative tasks. Streamlining electronic health record systems and reducing bureaucratic complexities
can substantially reduce doctors' stress levels, thereby improving their morale and ability to meaningfully
engage with patients. On the other hand, the potential impact of telemedicine should not be overlooked. With
the shift to virtual care during the pandemic, there has been a growing recognition of the potential of
telemedicine to alleviate feelings of isolation not only for patients but also for healthcare providers. Specialty
nurses and other health care providers have effectively leveraged telemedicine to maintain communication
and interaction with their patients, creating support networks that extend into their professional circles
(Ziegler et al., 2023). Policy implementation should encourage and fund telehealth initiatives, ensuring that
healthcare professionals have access to the technology and training needed to use it effectively.

Fostering an empathetic and collaborative organizational culture: Transforming the workplace
culture in healthcare organizations to prioritize empathy and collaboration can create an environment
conducive to the well-being of healthcare providers. Training programs designed to cultivate communication
skills and improve emotional intelligence among healthcare staff can foster more compassionate
relationships among colleagues and between physicians and patients (Bafiez et al., 2023). Increasing
awareness of the emotional challenges faced by healthcare professionals may encourage a collective
response to alleviate feelings of isolation.

Create spaces for peer reflection and support: Establishing regular opportunities for informal
reflection and peer support can help healthcare providers share their experiences and coping strategies. The
use of structured debriefing sessions or roundtable meetings can create a safe space for clinicians to discuss
clinical experiences and emotional responses, fostering a sense of camaraderie and support among
colleagues. Medical schools and institutions can adopt this practice to encourage team cohesion and increase
overall job satisfaction.

A crucial approach is to cultivate spaces where health professionals can share their experiences and
challenges. Research indicates that engaging in narrative processes and personal reflection can help
professionals make sense of their clinical experiences, which can in turn reduce feelings of isolation
(Gandino et al., 2017). By promoting the use of reflective storytelling in their practice, healthcare institutions
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can create a culture that values emotional expression and connection among colleagues. This reflective
approach aligns with the concept of Communities of Practice, in which professionals negotiate their identities
and experiences through interaction, thereby promoting a supportive learning environment (Driessen &
Hearn, 2023). Creating structured mutual support initiatives within hospitals can significantly help to
alleviate loneliness. Such initiatives may involve formalizing mentoring programs and organizing support
groups where physicians can openly discuss their difficulties without stigmatization. This is essential given
the nuanced roles that doctors take on and the emotional burden associated with their responsibilities. By
establishing regular meetings and collaborative projects, professional relationships can be strengthened and
physicians can feel less isolated in their experiences (Owens et al,, 2019).

Integrating physician mental health into system quality indicators: Integrating physician mental
health and well-being into formal quality indicators for health systems is essential to make systemic change
sustainable. By tracking metrics related to physicians' mental health, organizations can better understand the
impact of isolation and stress on healthcare delivery and make data-driven decisions that support provider
well-being. For example, conditions such as burnout rates and employee satisfaction can be used to inform
healthcare policies and improve the work environment, ultimately benefiting patient outcomes (Koschorke
etal., 2021).

A multidimensional approach to public policy that addresses both the systemic issues that contribute
to physician isolation and the mental health of physicians is essential to mitigating the current crisis. By
implementing these strategies, health systems can more effectively support their workforce while ensuring
that physicians remain engaged and able to provide high-quality care to patients.

VOSviewer network visual analysis - Scope Review on physician loneliness

The bibliometric network obtained through VOSviewer provides a visual representation of the
literature selected for this scope review, which aimed to investigate the process of loneliness of healthcare
professionals - a latent reality, accentuated but not caused by the COVID-19 pandemic. The selection of
articles was based on key terms centered on loneliness, in correlation with the medical professional context,
highlighting a health crisis in the making, with deep roots in the structure of the system, both before and
after the pandemic.

The network visualization highlights four main thematic clusters:

The green cluster (the largest and densest) dominates with terms such as “loneliness”, “covid”,
“depression”, “burnout syndrome”, “emotional exhaustion” and “scales”. This cluster captures the
psychological and emotional impact of social isolation on health professionals, especially in a pandemic
context, but also extends the analysis to the chronic psychological factors that precede this period. The
presence of the word “year” signals the longitudinal nature of some of the studies, which supports the
hypothesis of a continuous evolution of the phenomenon.

The red cluster includes terms such as “challenge”, “process”, “system”, “framework™, “barrier”
and “provider”. It reflects the systemic and methodological difficulties in studying and addressing this
problem. Physician burnout is contextualized here as a symptom of a dysfunctional health care system
plagued by organizational barriers, lack of institutional support and chronic overload.

The blue cluster is centered on terms associated with literature review: “systematic review”, “meta
analysis”, “database”, “psyinfo”. It argues that scope review is based on a solid methodological foundation,
based on the systematic extraction and synthesis of scientifically validated sources.

The yellow cluster is the smallest but highly relevant to the medical context. It contains terms such
as “student”, “empathy”, “curriculum”, “jefferson scale”, signaling an important educational component.
The emergence of these terms shows that professional alienation may have its roots in medical training,
through lack of training in empathy and human relations, thus contributing to the gradual alienation of future
doctors.

The network is densely connected, indicating a close interdependence between the investigated
themes: social isolation, professional depression, burnout, empathy and systemic challenges. A complex
landscape emerges, in which physician loneliness does not suddenly appear pandemic, but is the result of an
evolutionary process, underpinned by structural and emotional factors that have accumulated over time.

The picture of the bibliometric network is given below (Figure 1).
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Figure 1:The co-occurrence image of terms obtained using VOSviewer

Interpretative assessments based on the bibliometric image

The constructed network underlines the complexity of the analyzed phenomenon, confirming the
multidimensional character of loneliness among health professionals. It can be observed that this process is
not an isolated one, but directly intersects aspects related to mental health, health system organization,
educational practice and professional coping strategies. The COVID-19 pandemic has acted as a revealer of
a pre-existing condition, accelerating and amplifying trends already outlined earlier. In this sense, the
network analysis validates the objective of the review: to explore whether the phenomenon of medical
loneliness may constitute a latent, under-diagnosed health crisis. The data suggest that it is - and that this
crisis is not only one of pandemic, but also of professional medical culture that often discourages
vulnerability, emotional support and team cohesion.

For a complete understanding, it is necessary to deepen these directions through qualitative and
longitudinal investigations, but also by reviewing the educational and organizational paradigms in the health
system.

Detailed analysis of the loneliness node

The “loneliness” node occupies a central place in the semantic network, being part of the green
cluster, which seems to bring together terms associated with mental health, pandemic effects and
psychological assessment. The visible size of the node indicates a high frequency of occurrence in the
analyzed literature, but also a high level of connectivity with other terms - which emphasizes its role as a
key concept in the bibliographic corpus.

e Semantic links

“Loneliness” is closely correlated with:

- “covid”, “depression”, “symptom”, “association” - suggesting that loneliness is often discussed in
relation to depressive symptoms that occurred during the pandemic;

- “year”, “questionnaire”, “scale” - indicating a predominantly quantitative approach, using
standardized assessment instruments;

- “child”, “older adult”, “resident”, “peer” - which signals the diversity of the populations analyzed,
but at the same time highlights the explicit absence of health professionals as a focused subgroup;
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- “suicide”, “fear”, “social interaction” - which adds a psycho-social dimension and suggests
potentially serious consequences of chronic isolation.
e Epistemic values

“Loneliness” thus appears as a cross-cutting concept - it works simultaneously:
- as a symptom of a mental pathology;
- as a risk factor for other conditions;
- as an indicator of social and organizational dysfunction, including in the healthcare system;
- as an autonomous theoretical benchmark, increasingly scientifically validated.
o Significant absentees

It is noteworthy that although “loneliness” is strongly connected with terms from the area of mental
health and epidemiology, it does not seem to be directly related to terms such as “clinician”, “provider” or
“healthcare professional”. This disjunction can be interpreted as a gap in the literature, which has mostly
investigated patients or the general population, but has neglected to explore loneliness among healthcare
professionals - precisely the working hypothesis of the present study.

e Role in structuring the network

LN

“Loneliness” functions as a node-bridge between strictly medical terms (e.g. “symptom”, “scales”) and
social context terms (e.g. “lockdown”, “peer””), which reinforces the idea that it cannot be treated as a
psychological consequence alone, but as a socially, institutionally and culturally contextualized
phenomenon.

Theoretical and practical implications of the centrality of the concept of loneliness
The high visibility and extensive connectivity of the “loneliness” node in the bibliometric semantic
network highlights the growing importance of this concept in research over the last decade, especially in the
pandemic context. However, despite the recognition of its impact on the mental and social health of different
population groups, there is a significant gap in the concept's applicability to health professionals, particularly
physicians.
e Theoretical implications:

The conceptual extension of loneliness — “loneliness”, although well established in the study of patients
and the elderly, can and should be theorized as an emerging form of relational dysfunction in professional
contexts, particularly in vocational professions such as medicine. This implies a rethinking of the concept to
include:

- institutional isolation;
- fragmentation of medical teams;
- absence of emotional and symbolic recognition of efforts within the organization.

“Loneliness” as a systemic symptom - The results suggest that loneliness is not only a psychological
consequence, but also an early indicator of structural vulnerabilities in the health care system. Therefore, it
may become an organizational risk variable, predictive of burnout, turnover of specialized staff, or decreased
quality of care.

e Practical implications:

The need for a specific assessment of loneliness among medical staff - The screening tools used so far
are applied almost exclusively to patients or the general population. There is a need to adapt or develop
professionally contextualized instruments that capture institutional forms of loneliness and disconnection
among physicians.

Targeted Organizational Interventions - Based on the recognition of this reality, it is imperative that
public health managers integrate relational and social support dimensions into burnout prevention strategies.
Measures such as facilitating regular peer-support interactions, creating spaces for emotional reflection and
encouraging inter-professional collaboration can help to rebuild symbolic and affective bonds within
healthcare teams.

“Loneliness” as an early warning factor in health policies - Integrating the concept into institutional
metrics of occupational well-being could function as an early warning indicator for potential systemic crises,
offering the possibility of intervention before relational or functional collapse.
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Conclusions

The bibliometric network analysis highlights an increased visibility and centrality of the concept of
loneliness, especially in the context of the COVID-19 pandemic. However, most studies focus on patients,
elderly or young people, leaving the dimension of loneliness among health professionals relatively
unexplored. This paper proposes a reinterpretation of loneliness not only as an individual state, but as a
systemic symptom of institutional and relational dysfunctions in the healthcare setting.

Against the backdrop of the rapid changes generated by the COVID-19 pandemic, but also pre-
existing trends, physician burnout is becoming chronic and predictive for the emergence of profound
emotional and organizational imbalances. Thus, burnout can be understood not only as an effect of the crisis,
but as an evolutionary process with the potential to generate a latent health crisis.

In order to prevent these effects, a multidimensional approach is needed that includes: recognizing
loneliness as an occupational health problem, integrating relational assessment into health human resource
policies, and developing proactive organizational interventions that support cohesion, communication and
belonging to the professional community.

In conclusion, the relational crisis of doctors, often invisible but profound, can become a
determining vector of vulnerabilities in the health system, requiring in-depth research and adapted responses
from decision-makers, managers and professional communities. A paradigm shift is about to become a
necessity: we don't just treat patients, we also need to “treat” their caregivers.
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dgbsgogo:  SBYOGMWo  Loomgdm  939Mboermds  (obD)  FoMmBmoabl  0bEgblom®,
999 GH00LE030bsMO 6B IRIbIdIMW ©s 3530963 DY MMHOIBGHOMIdM BoYMI,
MmIgeoi dobbs obsbsgl 3dody BLOJoIMEO SAWoEMdYdOL FJmby 306Mgd0L TbIOEOFIML
9930. 33¢930L 0Dobos 830mMb3zgEL 4o5:36Mmb SLgMEWEo LgM30LOL LEMWYIEHWOS s JoLo BHrwro
gqboJogMm  xsbs339d0  MHMaMOE  LsgOMITMOMOLM, 93] 9RO MIM0Z  3MbE9JuGHT0.
3900mEMEMy0s: 3330l 30039 9ES3BY 2obbowren 0dbs LogMHMsTMMOLM WOGIMGHWIMS O
33193900 SB3-0L 95399dEIOMBOL gliabgd, MmIwgdoi 8mdogdme 0dbs PubMed, Google Scholar s
UpToDate 9dmbsggdoms  dsHgddo. 0bgm®mdszool  sdwdsggds  gsbbmMaogws  dgmdgmwo
0mbs3gdms  9bsewoBol  dgmmeom.  Tgmeg  9BI3bY,  oLD-ob  FMbJzombomgdol  M39m
3oLOBOIPIWO©, BoBHIMES  LoE®Iolgmo, bBsbgzme  LBEGHOMIGHOOMIPPMWo 06 P30
0%0obdo  sMBYdMo ST  LgMzoLol  BLoJosGHM™M. 0bEgM3zoml  Tggyo  FowgdMEo
068mM5305 gooboerobs s F9sMgdre 0dbs LogMmMIBMMOLM odm (30 dLMSE. Bggando:
LIOGHMEo bsogdm 3379Mbsrmds (s3) 9BIJBHWO0S OMAMOE BLOJOIMMO X IBIOMIMdOL
23999xMd9LYds30, dbg3g 353096GMs Mx3ML3OGIWODBSEO0L Fg83E0Mgdsdo. ol bgwl MHymdl
35309635 BBJE0MM 09g530E0E30585 s 3M0DBOLYIO FEYMTMIYMDIOOL MM FsMHMNZL.
005bsb, 063¢BLOMMO s 3530963 Y IMOYIdMo doymds 3B0dz6gwmzbs  5d0MYdL
LGHoEoMbsMmen 9399MbsErMdIBY TMI0IOMEGdL s BOHOL 353096300 ITMY300YdJO
3bm3Mgdol  bsMgdl.  sli3zgbs:  sbD-0l  TmEIol  BohomE  ©IBYMY3s  BLogozMmGo
X 963609 mdol LobEYdsdo MBOHMB39WYmRL 3530963 JdOLMZ30L bgerdolsfgrmad s 0bEHgblomem
ImALsHYMGO, M3 o DM MBS0 0bEHIAMSE00L FglodEgdEPMBSL 533l S IWPIOIOMN I
20Lbgds 3bM3MmYdOL bomOLLLS s 837MBscMdOL d9gadbY.

153396dm Boyzgdo: sLgdGHo Loomgdm d3MOBsEMds, Lomgdm BLOJozMMO X639,
xbodozmMo X 96IOMYEMdOL LgH3z0LgdO, 693mb30Es0BOEooL 3993060900,
9 GH00bE03E0bsMmIEo 4Mbo, 19IBY IBMIbYdMo BO63s, BRLOJ0IMOO STWOWMdS.
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Abstract

Introduction: Assertive Community Treatment (ACT) is an intensive, multidisciplinary, and patient-
centered approach aimed at supporting individuals with severe mental illnesses within the community. The
objective of this study is to introduce readers to the structure of ACT services and their role in mental
healthcare in both international and local contexts. Methodology: In the first phase of the study, international
literature and research on the effectiveness of ACT were reviewed, sourced from PubMed, Google Scholar,
and UpToDate databases. The data were analyzed using secondary data analysis methods. In the second
phase, to gain a better understanding of ACT’s functionality, an in-depth, semi-structured interview was
conducted with a psychiatrist from an ACT service in Thilisi. The obtained information was analyzed and
compared with international experiences. Results: Assertive Community Treatment (ACT) has proven to be
effective in improving mental health and reducing patient rehospitalization rates. It facilitates functional
rehabilitation and timely crisis management. Moreover, its intensive and patient-centered approach
significantly reduces dependence on inpatient care and enhances patients’ ability to live independently.
Conclusion: The widespread implementation of the ACT model in mental health systems ensures accessible
and intensive services for patients, enabling their integration into society and positively impacting their
quality of life and treatment outcomes.

Keywords: Assertive Community Treatment, community mental healthcare, mental health services,
reduction of rehospitalization, interdisciplinary team, community-based care, severe mental illness.
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09lssg5¢mo

3L0J03M0 X BIODIEMBS 53060l FHM3MABOL doerosh 60d3zbgermgsbo Bafogros. ogo
21939 O OMEL SEYEgdL 39960l TMbEbEgMBdOL K 96FMMGEMBOL IE30L MZsELsbGOLOM.
3L0J032M0 XBIOMIMdS (Bx) ©> BLOJOINOO 39V0WEOWIMDS POHOWS® YoBL>BPIMI3L
500530560l, My sbol, mgdols s, BMPss, TMbIbEgMdOL 3bM3MIBOL bsMolbl, MosE ol
560 39g0L 50058056l MBML gobgl LEBMASMYdOL LOIEBRBMZs60 Fgzdo.

X968ml 9mbs399gd0m, AbmBwoml dmlisbagmdols Igmmbgl 3bm3zMgdol Gomsg 9@s3BY
23963000005 BLOJ03MOO 96 bg3MMEMYPOWMMHO IMM3939d0. Jsmo FgxsLgdom, 2019 fgwls
Abegom dsbdGHsdom 970 dowomb (momgdol ymgger 896m39) 9©53056L  MBoJLoMmIdMES
3LOJ03MOO 53O MBOL MHMBYEr0dg Lobom yoM339wEo G030l godmzwrobgds (WHO, 2019).

Lodo®mggarmdo  glododmmo  ©s  J3930m0 80w mdgdol oo 535 YOIMS
393M(3902900L BLEAMYIGHMOSTo 2,5%-1 9509l s FBsMPO BHYBPIb300m boliosmgds. 2013
Dol BgLbodozeo ST mdYdOL 30935¢9bE™dOL Fsh39bgdgo 100000 dmbsbergbg dgoagbs
1536-U, bmwem 0b63ogb@mdol dsBz969d9o 167.8-L (39M19e0sgs, 2016). Logeolibdms, GmI
3LOJ03MEOO ST MdJOOL TGuobgd MBOE0IW MO LEIGHOLEH03MMO 0bFMMTs300 DMLEI®© 39O
Sbsbagl Mg e IyMIoMYMBL s gl MoEbgo Tgbodwrms IMIAOLEHMOMIIMEY I535PIOIMS
50gbMdsBY  A930WIPOM OO  0g4mb, o3 FIB30MHMBYOME0s  J3949Bsdo 935 YOIMS
S0M0EHZ056MBOL  MLGMEgmgowo  BolGgdol  sOLYdMdOm, SB9g3g LmEoswwOo  bEOATom
(3967535, LodsdZz00, 2015).

23905 300Mm3bmwo Gobxgols, Mlsg BLOJOIMMO 935 J0Jd0 0f393L, OWOs F>O
LEOEOIWHO 04 9306MT0 3OO BZ0MMO. STOL 450M, 33103 59O MMO MBYds OGO 9B39gIEOO
3LoJo3MMo bgM3z0Lgdol BYMY3Zs s 96300 FmlisbeErgmdolimgol, o3 ghmo TbGO3
4950306908 53 55350050900l BHZ0OML LEBMYPIEMPIMH03 X 9BIE35DY, bmwm, dgmeg dbGOZ,
3950L0d9dL BLOJ03MMO H935YOJdOL AJmMbg 30MHJdIOL Ymgzsls.

3L0J03MM0 X96EH3E30L Fb30mMMYdsTo ghm-ghmo 860d36gwm3zs60 g@Esdo ogm Lomgdm
LgO30Lgd0L  49B30MMgds. G50 300, 0bLEoEGHMEoMmbooBgdMmo  doymdols
Ls30MmoL3oMM@  Hobs 3wsbBy A9IM30s  30MHMZBYdsDBY MMHOYBEGHOMPIMwo bEMbls
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3530963900l Lomgdm goMmgdmdo 0bGgyMogool 8b0dzbgemds. oLlGHMGMmOIEo MZsElsbMOlom,
Loomgdm  LbyM30Lgdol  9bgbs  s39300MdMW0s  EJOBLEOEHWEOMbIX0BsEoOL  3OMEILSD,
OHmdgoi goblogmmadom sdGHuowMo gobs BLoJmGHMM3MMo 390359963 gdol  asBqbols
d90093. 99 39M0om©do BLOJosBHMOMwo EIHILgdMEgddol G983E0MYds @S S GHIMbsGOMWO,
99%9 ©og3dbgdEo LgM30LgdOL 496306Mgds Fobs 3w sbbg Fodmofjos. 1960-70-056 Hargddo
L3 gmOol §39969080 s0fygl BLoJogME K 9bOE3580 Lomgdm 396G M9doL IBIMAZs, Lowsg
3530953 90L 899dcomm H@AMM3 LsFgEOE0BM, s1g39 LM EOSEWYHO EsbTsMgdol Jowqds (Thornicroft
et al., 2025).

Lsmgdm  gbodogmMo  xsbsazs IMoEsgL  WMISWNYH  3m3NEs305d0  BLodogMMo
X 96O MmdoL bgedghymdobmgol bsFoMm 999wgy 3M0BE039dLs s 36JE03oL:

* 3m3Mo30530  sMbgdem  LsFoMHMgdgdBg FMdomds Tologdo @s  bgedolsfizmdo
0bLEG®OWIgbEHgd0m

* 3LOJ03MM0 KIBIOMIEXMOOL FOHMOGIGOOL FJmbg 5sd0sbgdoL JoBbYILS s dEogH
dbsM9g0Hg oy bmds

* BSOOM 9 9IB9JAIO0 393806900, LyMz0LYdOLS S MHgLIMLYdOL Jugerol 99ddbs

* 53396AOL 393907905 8G30EIBVWYOIODY BYIEIPNL W1 50WEYBIBY OGOV
LgH30LgdbY

Loogdm  33MObsMds,  BHMIEOEOVIE  0bLEOGHWEOMO  J0EYMILML  FgsMgdom,
905HMmgdL 3530963Hgd0L bLm3oMm-93mbMT03MG 3mbEHIJLEBHT0 FobboEZsL s BMOEI3L 30MZ3gEs,
0969 s dgbedgme 36939630sL. 030 353096GHJOL LXOgsBMBL MMAMM 30MMm3gbgdsDY, 0Ly
0939 ©ox3dbgde LyM30LgdL s HBOB30L BsG™ Lol FMEGOPOLEO3W DGO
23bols 3983gmdom. Lsmgdm LgMzolo MHBEOHb3gwymal Mboggmlswrem bgwdolsfgmdmdsls
3LOJ03MM0 RBIOMIMBOL LgM30LGdDY WS 59MMOBIOL 33303V YdJdDY ©oxAbYdVE.,
bsrx-989JEMO  063gMH3963090L, MMgdoi InOgme  39ML39dH035L  0m35eolfjobgdl o
35309530l 3bMzMIBOL  boMolbol  459dxmdJLGdL  gabobM9ds. oMo sdobs, gl Joymds
239BL83MMH PO gmMoE®IOIL 99393l 08 XaIBIOL, GMIIdOE GHMEOEOoYIEro LgMzoLgdol
dogds  MBgd0sB, Fomm  TmMHOl  MLMdMOZ s  JobogMO  MI30MLMdYIL,  MLobe oMM,
05O dLoxgdol  LolGgdsdo dymg  306MHgoL, 030aMmBGHIOLS s  ©Y360wYdL.  Lscgdm
937960bsemds 59005690l 330390 gdgdby R dbgd  goEobsl 50 9bsBY
6096306090090 0MILmb, M3 353096EHIOL M0 IbME M L5dYO(306M ObTMYd, 5M5TgE
LEOMEGBILMZD  LMEoSOHO  0BFBIFME00Ls o bM3MGdIOL  boGOLbOL  AomBxMdILYOdOL
99L5dgdEMdsL 5deg3l (Thornicroft et al., 2025).

Loguyeobdms, Gmd Loomgdm 939Mbsermdol Jofimgdol EOML doMomso sj3gbdo od
©IBOEOGDBY 30 56 390YOS, M53 30036905l 5¢960dbYds BLOJOIMMO 5350 JIOL FodMm, 5M5TgE
30036900l derogH Tbscngd by, gbodergdmdgdls s M30MGHIMdYODY. gi 0s30L dbGO3
500960L  dglobgd ™9bsdgMm™3zg Hg30L 2o3tmdsbowos, MOl Mobsbdssg BLOJozMMO
580 md9gd0L Igmbg 30MmMs 50YYbs J0T>MmMYI0s LOA3EHMIJOOL 565 LEW MHgdolosbY sGdgE
50 L0d3BHMdgdol 306MMdgddo  30MHM369d0L BOHEIBY o  T5305YMBOWGOIO  (3bMZMYdOL
bo@olbol doefig35%g. gu doamds ™o30Lb dbMog bgal MHymdL LEGoadol dgdiE0MadLSE
(Thornicroft et al., 2025).

FOOME Mol 3bmdomo, Gmd  gLodozmemo  XBIOMIWMdOL  FEYMIMYMDIOO
2963060009005 LMEOSWYIOHO S AMIIM 306G gJVBH0®, 9d9Eb  FodmBObstg Lomgdm
LgM30L9gd0  3B60I3bgM35605, 30b650EB TmoEsgl gdl Jolo BWoHmMm  goadom, 9dgdL
d9obfogeol 4o6mgdmdo sMLYdME MOLI-Bod@m™gdl (environmental adversities) s cxsbgdOL,
LMEOSEYHO 35300MOOLS s MMYBOBE0GdOL dE0gH TboMYIRL. 5Tl FoMY, Locgdm LgMzolgdo
™609bGH0MOMW0s: BoBOIME KS6IMMYMdIDY, Logbmz®gdgmwo LogmiEol Mbembagwymnsby
(housing), 3bs®@sFgM0om ©L5JdgdsBY (supported employment), Lerz0serm® ©s BodsMNEGdWOg
LgMH30L9dBY S MIBLFMEO-TbIMPLTF MM bLgHzoLDg (Thornicroft et al., 2025).

Losogdm LgezoLgdo dmoiEsgl 3w EoEobEodwobs®vm ambol, MMIgmog 59MHM0sbYdL:
3LOJ0sGMIOL, BLOJMEMAGOL, LeE0sErIE 9853908 s Lbg. 0 JoEymdol Jobsbos 3s30gbEHoL
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L5F0MHMYOIODBY  5I3GHOMYOME0, 06030 MHEHO  BEOWB30L  MBOMB3gyma3s, LGHogdol
399306905 @5 MJoVOOEI300L 3OMEILOL A5Ts®ME0390s (Thornicroft et al., 2025).

Lomgdm  LgezoLbol  gMo-gMmo  Godos  SbghGwo Lomgdm  33M@mbogomds  (s1d). 0yo
9 E00LE03obsMmm 4MbBg (8gy) 539136930 BoEAMTss, HMAgEos 49b3Mmzbowos
3L0OJ03M0 XBIOMYEMOOL LgMzolol dofimEadolmzol 3530963Jd0L dBrdMOZ LoEgbmamadgwn
296Mg3mTo (Lobedo, M63d9L5x35M30, LEFGBMBCMT0). sbb3 6L 3MMHYd00 360dzbgEMmzs60s dd0dg
3L0OJ03MM0 9350JOJOOL TJMbg 30MMIMZOL, HMIGE MG 509603b9dsm bdoMo MHYE0WO3900
390597090 3mb30GEoDIE00L FoMswo MHolzo. Gghdobo "ddody LoJolzwWmO s93509d900"
do60moEs©  dmo3sgl 9999y BLOJOIME  SWOoEEMdJRL:  Jobmxrmgbos, Fobmoxggddco
33omds, 3dodg g3HgLlos, BO3MEWHMWO  SAOWMds S MLEEMZTMo  bEMmgLbrEo
58omds (UpToDate, 2025).

00bgs390  3MMAMILOLY, Lbgoolbgs J399sbs 4963006M9d0L AsBLb3s39dmE  9de3by
0994mg3905. 2963015050 939469030 Lomgdm LgMzoLgdo 0bEIMOMIdIMo LolEgdol bafowos,
beom @sdswo @ bydwmogm dgdmbsgerols 3dmby J39969ddo dolo sbghagzs 33wsg godmizgzs
bgds.

L5gYOOEYdIMs, Mmd JbmBwom  GHIbEIbEosL  ©JobLEHOEGMEOMbIw ool Tglsbgd
LogoMmMZzgME 0B0sMYOL. LodsOrMZgermdo BLOJ03MMO K 9bOEZ0L A9B305MdOL FMowrdo 2011-
2015 Hengdolb gehmzbmeo LEGMsGIH00lL Imagho Fobsbo oym ©goblEoEMEMboswobsgos, Mol
d990053 2011 Fgarbizg d399obsdo gmo-gMmo g439waby oo ©sfiglgdwmargds, sLsmosbols
3LOJ0SEGOOE0 B55350TYMGBM S0bMEs (Makhashvili & van Voren, 2013). 999099, 9393MmdG035¢Q
©50fgm 339 Loomgdm LgMzoLgdol 9563005Mgd53. BLOJozMmo LERIOHML sx0bsBLYdLL mvw
250003bgs3m, ©ogobsbsgm, Mmd 2018 (erowsb 2024 (ersdg gLodozmMo xsbos3zo®y
24590gmxBoe 30X 9EHT0 LogMIbMdES FOBOPOEO Lamgdm LyM30LGOOL sxNbIBLYdOL fowro
(3mEgbosbo, 2024). 5J9sb 359mdobsty, Hobsdwgdstg 33930l Botyagddo bsob@EgMgbme
00308609 Lodo®mzggemdo sGLYdIMEo LghEMEo Lomgdm LgMzgobols dmdosmdol b3gzogzgozol
A9LFogams.

006590906y 33e935 LsdgEbogMm Bolosmobss @s JoBbs oLsbsgl SLgM GO Lscgdm
93990bsermdol s®LOL, dobo 2bol LEHMWIGHIOOL, Grmols s 3609369wMdOL obbogsls.
39O 530Ls, 33093580 sefgMowos  bgOGM  bsmgdm  Lg®zoLbdo  BsGormro
9 GH0obE03wwobmmo  mbool (Gy) §930ms BbJ309d0, o 35309bGMS  35BJHMO0Yd0,
M0IgdLsg  90b0dbMwo  doamds yYzgarsHy  9n9dGWIMs©  9bTsMgds, s  Fodmbowreos

33193900, M3 gd0(3 S9MGE0 Lsmgdm 83MMBsMdOL 9539JGYIOMBSL SLEGMMIOL.
905LmB, 3300935 sbaew 0bZMMTo300L JABOL Lods®mzgErmTo sMLYOMEO SLYMHEHWEO Lsmgdm

LgB30L0L Tglobgd. 396G, FoMBMsBgbl dolo dv9dsmdols L3g30R03MNG SB39dBIOL SAOWMOdGOZ0
3063 9duGol  gomzowolfjobgdom, sbsbogl domfigzgdl s dodmobowosgl 0d dsM0gMHYdLS o
2590§39390, MMIgdo3 Lado®mz9wmdo 53 LgMH30LOL F963005MGOL M6 sbErsgL.

99l50580bo, (0bs8YdsMg 331935 LsobEGHIMILM 0dbgds RLoJozMMO  KbIMMgE™dOL
bgggOmdo  dmdwdagy 3O x3gLOMBIEdOLMZOU: 3LOJosEOMJOOLMZOL, 3LoJosE®ool
99J06930bm30L,  BLOJMEEMAGBOLMZOL,  LemEoswrm®mo  318s3zgdolmgols ©s  xoboE3oL
139309olEGIOOLMZOL, 1939, 0T 353090GHIOOLMZOL, GMTdOE LaMdEMdIb gLodozmMo
XobIOMwmdol  bgMzobgdom s Yy3gws  gLodozmemo  xIBAGMMYE™MdOL  Lggdmmo
5063 9Mm9Lgdmo JoHobmzol.

3900 MEMY05

331930l 30639 9B93Dg dmdogdme 0465 OGHIMIGMMS O LogMHmsdmMolem 33wg3900
SLgOEHEo Lomgdm 33w9MbsErmdol Fglobgd 899y Imbszgdms dsbgddo: PubMed, Google Scholar
o UpToDate. dogdols 30m3glido 250mygbgdogeo ogm 89d@gao Bogzsbdm g3Msbgdo: ,oLgm@Evwo
Lomgdm  9376Obseomds”, ,bomgdm  93mObsemdol  9x39JBWOMds ©s LLomgdm  gLodozmeo
X96s(335“.

LGo@¢ogdol dgMbags asbbmemEogws dsmo Jglsdsdolmdol dobgwozom 33eg30l doBbgdls
5 B33e93 Logzombmsb. 4sdmoMogbs bsdMmdgdo, Mmdgems bgwdolsfgmdmds dgbwworo
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0gm 96 MslEmwo Lsbom ogm Homdmggbowo. g@mbPgmmo dsloergdosb 3603d3bgenmgsbo
0bgm®H 5305 F93Mm3s s 93dszws 8gmMgmEo dmbo3gdoms sbsgroBol dgmmpom.

331930l 99900099 9B93Bg 95©R0wMdM030 3:mbEgJuGHOLS s Lods@mzggarmdo sLgMEGwo
Loogdm  3399Mbsmdol  gmbaombo®mgdols  dglfogerol  doBbom  ©s0ygads s BoGoms

LoE®IoLgMEo, BabgzMs LEHMYIEMMOMIOMEO 0bEIMOZ049 MdOEOLTO sMLYdIMYO SLgMEWIO
Loogdm  BgM3zo0Lol  BLOJosGHM™MB. Fomqdmwo 0bxmMmIsEos ©HFMTs3s s  JosbsEobs
L59OMSTMMHOLM WOEIOIGHWIOLMID TgsMJdOL LogzdzgE By, s HoMmTMEYIbOE0s F0bsBgdsty
33@ggodo.

@0 GJM3EGHMOL Jodmbogngs
sbgBdeemo bsogdem bgmzobol bmgso Godmbocerzs

YO EH0Mwo Lomgdm 93mOBsermdol (sUd) dmEgeol Bqlggdo Lsmseggl 0wgdL 1970-056
Pangddo 99960306 Fgghmadme  FBo@gddo  ifygomo  ©goblGoGMEombowobszool
0mdM5Mmd0sB. o 90099, Moi 8904bs Lomgdm gLodozm®mo xsbIGMgEmdOL 39bGMId0 ©s
93996bsenmd0ol doMH0moo 65§00 Bssgs0dYmMmaMgdoEsb 09gddo 3903009, 50dMAbEs, MHmd 8dodg
3L0J03M0 5350090900l 8Jmbg SoMms 860dzbgmmzsbo bsffoero 396 sbgMbgds 989G
9333o30sL.  0bobo bdoMs 9O  LEMYGPWMdEDEID  Lomgdm  FLoJozMemo X SBIGMYEMdOL
361M59900m, 56 0090696 606 9900035095EJOL s b0 FObIsMEBYE sSer3MIcMelss
5 bsM3mGH0390, B3 BOHEOEs Fom0 MHY30E03900L s 3mL30E 0BGl MHoLIL (Geller, 1992).
9990056 999m30bstg, sld-ob dmEgerds 2 JoBsbo oolobs:
> LoBmaomgdsdo / mgddo 3dody BLOJ03IMHO H9350YdYOOL IJmbg 0d JoMms 3BMZMYdOL

BEod0OBE0S, HMIgdo3 3BMZOMBdID ©ITMM30IOSE 96 bsbgzMO sTMY30GdWS,
053053 960056 BLOJosGHOOMo  3ML3OGIWODHGO0L,  ©35EH0TMJIOL b Lobar-3560l
05350230l oo MHolzol 43909;

» 00 353096@ 0 gLOJMLME0SX Mo  BBbJ30mboMgdol  FbsMEIFIMS, o3  FMOoE3L
030000m3w0bs S IM30©IOJO  (3bM3MJIOL MBIl  gb3005MgIL, LM oSG
PIODNO0JONMOMS  botolbols  govmdxmdgligdsl s  bemEoswmo Mmool Jglemergdsl
(05900m5, 3MTomds 56 Logwws).

3b0 dmEYEOL J3939bYEO SGOL 0L 3MbE3IRE0S, MM 0¥ 353096¢)0 3960 JoOL BLoJozMo
X968009gwmdol  396¢®do  33MbsMdoLlm30L, 95806 939MHbswMds Mez3s50 MBS FJoz09l
35309630096, oo 96 Mbs 0gml ol (Fogo0ms, 15376 B0, Bomglsgmsb, 3953900 96
356300). 513-0b oBbo 5139 5L 0bGHIBLOMMO IHT>MYdOL Jofirrgds s 353096G b bdoMo
3063 5g3H9d0b M HBOHMB39wYma3s, HMIgdoE bsFoMmms 3bMzMYdOL 1B sd0E0bIEF0OLMZ0L. 5JgEsb
299m3obstg sbd-do BsMMWo  FMEEHOEOLE030EMMHO 4Mbo  SbMGME0gEgdL  LgMzobol
3005306 dofim©gdsl 353096 0LmM30L s B3 gds bEYds 35309630l 350s80LBMMYds ol
BBl 350900 IYMmR BLOJ0IMOO K 9BIMMGMBOL 3OIMZ50EIMGOMND (077 5oL 530G MDS
56 9m0mbmals). godmdEobsty 0dgwsb, MHmI gl LgMzolbo dodsGmeros ddody BLodozMMo
58omdol 8gmbg 353096390%Y, s13-8o Bs@owo dy FoMmMo3l 0bEIbLoE Tgbzgcgdl
(GgLodgrms 53 Ggb39MOL YM39w OGO boliosmo 3Jmbogl) s F0MME 056538MMICMdIP,
505 ©92933Mb 30D0EYd0 s J9BObOEIMB 3530906GHMS FEYMTMYMBOL ObT0ZS. 2oBLb3s39d0m
530319 5GMOH0vIe0 8cmzols ImEgdoligsh, Loss mommgme 3eoboolEl 0bogzomsem®o
d0amds 5938 353095306, sLB-0l LgGzoldo BsMommo ymbool §93Mgdo JOHOMBEIOZ50
005609096  35LgbolidygdEMdIL  353096F0L Fomngsbyg (UpToDate, 2025). Loghorm doBbgdol
doboefg39, sLd-ob 4Mbol §936gd0 BOMbszgb 99dgao BmBLobwmEmadgdol 3mBdoboMgdmem
dofmgdsbyY:

e gLodosGHMOMWo IMN3I3900Ls S MBIbEGBdO BODO MO WH5350Yd7dOL F3OBsEMDS

e 3530963900l Ym39e00MMo 3bm3zMdol 36ModBH03wmo bsFoMmgdgdol MHBOMBlgwYmes
(05956000050, JOMOLYS S 303BsEXMOHO FoalEbIEIIOL Foobs, Ldgowengdo, Lo3zzgdol
0mdbogds)
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o LoHmyomgd®oz0 MgbmELYIdOL brerdols(zmdmdol bOwbagmymas (sgowoms,
05630096 356583MMAMd, 5003M35EHOL BmdLobmEnds, 306M5Mmdol IMfidmdol sdbogds
o bg.)
e 950003530vM0 byM30LgdOL J0HMPIds BbIE0MBOMmYdOL Yomdx MmdILYdOLmM3OL
3LOJ0SGHMOME0  STOEMBJIOL  LEHOdOWOD30s HA0MO®  4ErolbIMIL MRG0
Loberols  30B0GIOL, Goms  393mbEGHMEEgL  339Mbsermds  Fobogroligl  35309bGHol  doge
0900035996()9d0L dowgds. 33eng3900s 9B39bs, MM gl Bgom©o 9AxXMdJLYdL 890350900
09653005000 TYMMdSL (Valenstein et al., 2013). 09ddo 3530963H0Mb bdoMo 3mbEod@o
L5FmoEgdsly 0dgng3s, sd-ob gmbool (93¢Mgdds MMMEISE 5BMIBobmb Y3030l SEMgo
6036900 s LHMOGs® BsgMomb, MM 193000 5030WMb 353096@0L dEyMTsEMIMdOL LEmEo
239995091905 s 330G 90Dl LsFommads (Novacek & Raskin, 1998).
gm390EOonMo  3bmgMgdol  LyFoMmgdgdo  dy-ol  Bogh  YHBOHMBlgEYMmBOEOs
365JBH03Mwo  bdsMgdom, MHmIgwoi 99odwgds  dmoEegEal 99339  90dm39bgdvIEo
Lo F0MMYOIOOL ©530594MBOYGOL 56 LsIMTs3w ™M 3OMBEGIOL 153000 H30YBSL, Fogdo0MS:
353096056 gOmo  3MIMBMO  2oILObIIOOL  FoobY, LBOYoEWGdDY JOHNMBL035©
LMo 96 LobmzM9gdgeo LOZMEOL OEYBS S MMABODBGDS. TMY30009d9W0 HBMZMIBOL
bgdghgmods 939  2Iobbdmdl  s13-ol  gmMbol 8F0EOmM  MsbsFIOMAMBLL  353096GL
b0 F9M0mMB, OMYMOHGBOE 9M0sb: My sbol 930900, bs0gloggdo, IgHmdEgdo. ommsb
565996MIMdS MOHILO0Z50 LoboMRJIMS, Mroysh THsME9FIOHgdL FgwdErosm ©ogbdstmb
353096900 Y390 00IM0 15F0MMYOJOOL TMy356M9d5d0 s 1Y39 EMMNISE 536MdME s1sT-0ols
2396©UL, 0930 3e00603M0 96 Go0dg bbgs 30MMdgdgdo 0Bgbl msgl (UpToDate, 2025).
518 3MBOL 0gH FofgEro B350 36573030 BSOS FJMS BA0MS® MJsB0E0ES(3079O
9mALsbMGOSL Fo@dmoaqbls, HMIOL Todse0mMgdOEY:
o 1BsMmgdolL Loz nds BGLOJOIMMO 99395000l MZ0MTSOMZOLM30L
o LME0SOHO MbsMgdOL Qoh3OMb
®  5L5JAgdOL FboMoF Mo

sbg®dzemo bsogdm bgazobol bAGoIH60s
306500056 518 46O BMO30YEGBL 3530963HJOOL sBITbMEM© I3MBIEMBSL, slsg3g oo

9500¢0F5305L5 S FbsMFIMOL, 3bOL (936gdL IM35¢TBM0Z0 3OMIBIL0o MbBsM-B3935
b5 2osBbgm. M3GH0TorH Fgdmbgzgzsdo mbo 3MA3WYJBHIdIos oligmo (jg3cmgdom,
O@IWGBLsE  2oBbosm  3OhmPqloero  3m339BH9630s  3oblbgeggde  AMALEbYGGOSmS
dobsfmEgdws© @5 FBIMIFIMDY g Ibgdro  3e0bozMo  MBmOIOHH™IOL
Bo8MBsYs0d9dws@ (Allness & Knoedler, 2013).

Lo0bEBHIMYLMS 0L Q3MFMGds, ™I S mbgdo, h3gMEgdMO3, dgyqds 8-12 gbodozmMo
X 968009 ™doL 3GMRIBOMbIoLYD, HMIwgdog galsbMgdosd 80-120 353096¢HL oMy
2499600. 9303950090905 3399MbsEMd30 Ba®memo 306500l 35309063HJ0Mb FgxnsMads 0ymls
1:10, G5 NBOHMB3gwymxzl MaO®  06GHIBLoME  INILobmEgdsl, 306y  LEBIOEGHMWO
9990b393900L FoMHM30L IEIWO, Los3 F9BMEIds BJoMs 1:30 6 M@O™ dswswos (Mueser,
Bond, Drake, & Resnick, 1998).

3dodg s JOmbozmmo glodozMMmo O350 Ydgd0L  dJmbg  30Mgdolmzol  Lsmsbsm
3bmM3Mg00L 306MHMdYdoL 99ddbolimzol sv30mgdgos, MM gmbo 24 Lossmol gsbdsgzermdsdo,
3306580 7 g ©s Hgwofodo 365 mg bgemdolsfizomdo ogml. 08 dgdmbggzsdo, 0wy 4mbo s6
0m35m0dL  LOEsdML  LssmMgddo, FsdsmM-330600L 96 MJdg WYgddo, 0BMEIds JHoBobOL @
3mb30@ow0BsEgool MHolzo, bmwmm gmbool d/8smdol gx39d@EOHMds 03¢gdL 00 3530963J0mb
000560390530, HICgOLYEG Yn3JOL0YHo FHBSMEIFIOS bFoMEIdSm.

396LMbsEol Lsddsm Losmgdo MBgAJLIE IGZOMHM0s 33000l Lsdmdsm E®Yddo,
596 59 39MH0mEdo dmaLobmEmadol dmmbmgbs MBMM Fowowos. Loesdmlb Bss0gddo, Jodsom-
330005 s 99499 ©Eggddo  39MLMbso  doMHOMIIE  3MODOLME  BEAMIsMYMdsdo  IYyma
353096390056 39350 (35450005, oMb, 3oL LOA3EMTJOOL 5a( 353905 b Fosero Mool
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39933390 4393990 509b08b9gdsm, 96 03 353095GHY0MSD, OHMIWGILSE TSBHIO00 YIMHOMGDS
LIoMEYdsm). U939, gu LosmMgdo TMoEsgL 08 3530963 JOL, GMIWgdoE 3J3oMsdo 7 Ol
29605300Md580 LsFoMmMYd96 IHTMYIL (o0, 3900353963 JO0L J0Yd5d0 EobTsMYdS).

B399 gd®03, Lomsdmlb Losmgddo, Fs0sm-3306008 ©s MJdg ©E9gddo dm8smdolm3zol
1530560L0s MO 39MHLMbIEOL FMMOY)MDS. TFJIMGOOD MLOFOHDBM FoMgdmdo FglodegdgE0s
dbmmE 9emo 39OHLmbsgrols 3mdsmds, Y93y MRGM GO 4509dmdo (Fs450MOE, O
Jo0od9080) Fgbsdems LsFoMm 4obal MG b g0 18bsFIOMICOL ymebo .

00 b5509d0L 2obds3¢Mdd0, MMmEgLog SBA FMbo 6 IMGOYMBL, 3mbool Hgzto TBs
Mbs 0gmlb LoGgugnmbm 3mble@sEoolmgzol, Moms 3M0Bolm Lo@WsE0gdDBY MM
0mIbEOBML Mgoa0Mmgds .

510 2MbO M3gHOMYBL ,15dMTom Losmgdol dgdgy 25dmdsbgdol* 3Gobzodom, MHyzgdo
Q©ob3s09gd0olL dofimgdols JoBbom 00 3gMLmbagrols JogM, MMIgedsg 353090GH0 MMmMOgHmMdS
Q559Y56s. 259mdobgdom 3w3smdol gmbJios 930LMYds Tglsdadolo 2s0mEEOEIdOLs S bIM-
B393900L 3dmbg 39MLmbagmls, HMAguog dmddggdl ambool ogMols s BLodos@G®mol dogH
239399990 0bbEGHI309d0L Jobgzom (Allness & Knoedler, 2013).

3990dsbgd90bg 8mdvdszg 39MmLMbswo 30:0DoLE LoGYOE0gdL GgugBmbom gobobowsgls,
bogm  BsFommgdol 9gdmbggzsdo  s@aombg 30D0GHoms s 353096¢0L  dmbsbgdom
MBOHYH3geygmzl Tgbodsdol sbdsMgdsls.

sbg®deem bgmz0b80 Bstorryemo dwpendoolpodemobstricmo gobool goibisogéo

239960L 8905009396 Mds 59000690 BLOJ03MMH XSBIMMIE MBS S MYIVOOE 305D
6096306090 bb3gsslbgs 3OHMmBglools 3Jmbg §936M9dL - BLoJosEGHOL, BLOJMEMYL, M3MS530IM
09653933, bLeEGoswE ddsgl, gdomsbl b MIEO™l 9dodl, msbogsbdsbsmergdgwls (0sbslifeme
dbs0o0FgML). 9390mm dm3gE  S0hgMowos MomMmgMEo  Jomgsbol Mmoo  SLgBEEo
LgM3z0LoL dofimegdols bygdgdo:

gLogdos@®ol  1sdxdoml  sm{gMowmds dmdoww® gbodosGHmm ambodo (Allness &
Knoedler, 2013)

* 35309630l 3Bl GH0Mmgds s 9B53bxBOL FgaMm3znds

¢ 3L0J039M0 s LEIYOF0bM TEYMT>MYMIOL FYBIBYdS S ORBMBE03S

* 930 Imbsforgmds  939ObsErmdOL  sgad30L  doBbom  MmEMYBOBYdME
99H390609030 5 39MHLMbIOL YM39eL0M MmOY60DIE0E F9bzgrcgddo

® 390035396 *M0 9390bsgrmdol sbodzbs

¢ BLOJMBIMTSZMNIM300L Fmbo@mMobyo

®  J9LMH9gdeo Bsdvdocml 58Lsbggo BsbsfgMgdol 39009gds oliGM®0sdo

* 3969530305M7d0LS S F50 SbEMdEGIOL BLOJMYIbsIEYDdS

¢ 12 L5530560 LoBgagnmbm bgerdobsfizmdmds

e 30603996 Lszombgddo ymbool mdgmzobos

BLogmermaol LsdmBsml  sefig®ogmds dmdowm® gloJosGHOe ambodo (Allness &
Knoedler, 2013)

* 30MYM3sdo  PoMoero  3369830305MOL 06030005 Ho  FgBeligds, 3MMamgliby
©533003905

¢ 3369130305M0OL B03OMBME0SCMEOO oMM Fglfages - Ggxrolgds

¢ 39003599630L Boegdol 3HhmEglol dmbo@mMobyo

¢ 06030MOEMHo  FBsMETFIO0  09M3300L BsBoMgds  B9698030MMB s ol
dbs6s9FgON 6

o %2370 bybogdol Bo@sMgds B9bxR0E0MGOMB s dols FbstsdFgMHYdMb

¢ Lm305 Mo 9bs0Mgdol BHMgbobyo

¢ 39699830305M0Ls S FoLO SHEMBEIGOOL BLOJMABITEIGds
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* 353096@LS s MK bl Mol F9E0sGHMMOL MmOl Jalitregds
¢ 0bxm®™Ts300L dofimgds b MRgMoMmgds Jsmm30L LsFotMm 0w LsobEghglm bghgzolgddo

9J0bob/m03MMLo gJodob BmbJE0s-0mzsemgmds sbgME I bscmgdm BLogdosE Mo ambdo
(Allness & Knoedler, 2013)
o Dm0 XBIOMYEMOOL AEyMToMmgMdOL Fgxi3sl9ds;

¢ gbodosEMomwo bsdgoEobm 89x3oigds;

e 9330 3530965 330l 3MMMHEObSE0S;

e 396980305MOL s oo TbsMIEITFIOHO 3009008 BLOJMYBIEGDS;

o glodmGHOM3Mwo 39©0395995@gd0ol dofmgds;

¢ 2933060 M) 5M3g0M0 0609300l 353900905 s LoFoMM LogdMbrm FsbodmesiEogdols
Bo@oMgds;

e J9LEOH¥EgdYe0o bsFdoml s5ALab3gEO BBFIMOOL 353900909;

e LMmIsGHMO Bog0wgdol sMm3s s FJusdsdol 139309 OLEMD QosToLsTsMMYds 56
L5 F0MHMYOOLHTYOM 3003000603590 Fogmens, IHTMYdS;

e bbgosolibgs ULobol  LodgoEobm  36GmyMsdgdol  90me35%9ds,  ©MgaoLEHMOMgds 96
30M03b35Hg ©9Ygbgds 3500 LT MO X BIOMYMOOL 3OrMBGI0B ZodmMmdEobsty;

e 0969830305MOL 30650 LsdMYdOL F936905 s FoMmdmgds; 3969530305Mgd0L doBBYIdOL
00gbG0530306MYds. glsdsdolo ggadgdol s 3mb3MgEmwo 0b@gmz9630gd0L oyqad3s, 6
3980 9OMbgE 250ox35L9ds.

e 30MyM53590 B0 896953030500l 060030 sEMO Fgg3eLgds, 839IMbIMBOLS
BOb30L 29330l dgygbs, 3MMaMmaliol T9i3slgds;

bmgoserm®o 3vdsgol 53vbgdEos-0mgzammgmds sg@re bsmgdm glodos@®ome ambodo
(Allness & Knoedler, 2013)
* 36MHMaM53590 B0 896953030500l 06030 OEIMHO T9i3slsgds, I3v9MbIWMdOLS s

DObzol 49ad0L 90a9bs, 3MMAGMaLOL Fqg3oligds

* 3969530305MOL 3900 PIMOSBY BOWBZS, 503MIEHO0MYDS s ToLO YBWGOJOOL (335.

* 3969303050930l 3GIMOE9dgd0L s TglodergdEMdgdOl dgBsligds s 0d dmBlabyMgdgdoL
396LsBO3MS, HMIGELsE b LoFoOHMYOL.

* 3969530305M9d0L FboMFIMS 0O, 15dgOE0bM s BobsblmEmo sbdaMgdols
doegdsdo.

o MlobnzoMm 56 doeomdols  dbbggm3mo  ¥969530305MJOGIOLMZ0L  053dgLsBMOM
MBOHMOZYYmGsd0 EobTsMgds.

e LemEosww® LEgMmdo EsLOJdgdMe Ubgs 3MMEBILOOL FoMTMTogbegdmMb, aMgm39
396dm o Loy sMm fgbgdIEgdg0msd 056508MMIIMdS.

e LmEosMO MbsM-B393900L GHGMYbobyo.

* ym390EE06OHO 15gd0sbMmdIOOL YbsMYOOL gb3z0msMgdST0 bTsMGdS.

¢ 3369130305MB0L b9 dggammb (33w0gdgdL s Fodmfzg390L dom FbMzMmNdsdO,
O350 535000YMBMds, 256JmMFobgds 96 ¢FmBgzBrmds.

¢ 3969930305M900LMZ0L Logergds My MHMIgE MEMYB0DBIEOL, Lo s Mo BmMTom Mbs
0005OHMb 45b3bowgdom.

¢ Lmg. LGsGMLOL doboFgds

* 30030603590 MgaoLGMmoEos

e MR3sbim 3OLYOOL dMA0gds S B96930305MYPOOL IMIROLEHOOMYDS
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¢ 01300 E0L LEBEMIB 353806 JOWO 3HMBEGFYOOL MR350 (30 MBS POBSIOOL
0mfidmds oMgA0LEMmOMYOS 3M0Z5E0DI(300 S 5.3.)

o Lmg. LosggbEHMLED MBTIOMTMDS

* bmg. 39MGHBoMEMOL Id0gd/FME03505390 (AMFYsargdol o, 350M0ELO)

e Lbgo@olibgs ©mbolidogdgdols mvy 5d@H03mdgdol dmdogds, Gob d9839mdomsi dmbggds
0969530(3050930L BobeOsD AoFMBZWS s BsDBMASMIBILMD 0bEgaMsEos

LogMeErolbbdms o Bod@dHo, M s0EEIbsHy MmMogbE0Mmgdwo gbodozMMo 3OHMdEgdgdl
05OM30L MbsdgMmzgg  3mbEIBEO0L  Msbebds  GLoJogMEMOo  SAOEMdOL  TJmbg  doGms
50agbsdo  36083bgamsbo  Gmwo  FoMogl  9BssbdbsNWgdIWMB  / 09bsLfmO-
b9 F9M50 MMHM0gMmNMOL. LHMMgE M9BLFMO-TbsGETF M0 oML SLT-0L dEY-ol gMHm-
9Om0 §193600. BLOJ03MHO STXPOEWMBOL 30M5EO ASTMEFLOEGdOL TJmbg 30MgdL (,056LFMMGOL)
9gmdewosm 96003690 m3s60  HmEo  FgobOmermb  bggdolbmgol  @sbdatgdols  3GMm3glido.
05BsLFMOMS  SOLYOOMO  BoMDMMBs  LoyMZIMOM®  9MOL  SPV0MJINO 5y bsbYg
™6096GH0M90 0bmzs30M LYMZ30LsE. MBILHMM-TbsMsdF MOl 0bLEHOEGMEHOL 35630m56Mqdsl
Mmmbo OO0 LHMYJdGo 593!
> 05boLfmM0-IbomsdFgHgdobmzol - gl Lodmdsm  Fgbodergdeomds  30HMm3byaro
2496300000900L5 @5 FobBLYOO LGB MOMIOL JoMfgz0l LoTMSEIGdsS. ToMO 30690
30ELOO  250MmEEOEgds  IxELgdEos.  bbgolmgol  asagds - Fsm0  goxsblomgdols
960d36gamzsb6o  3m33mbgb@os.  Lobgbgs  03000-Fsm3z0ls o Lsdmdom  MBagdOL
9003569003 sb TgMfyds.

> 0m3bdomgdegdolmzol mabslfim®mgdo 0dg@ol LOTBIMEMIdO 5M0B, MG 90EYIbOL 3OMEILL
23O bgerdolsffgmdls s MgomEmL bEob. 9Ms 530bs, 3500056 LmE0sW MO OLEBE0S
653098005, 300067 3OMRILOMbE 39OLMBIE ™D, MoE BOHOL LgMzolbdo Bs@m30l bLryMzowb.

> gLodozmo XBINMYMIOL  3GMMBRI0MmBIEgdoLmZol — MBILFMOgd0 bgwl Mymdgb
LE0gdol F99306905L s ,B396 s VLB TolBH0YTEHO0DYdYO Fgbgrryegdols ImTesls

> gLodozmo  x6IOMYMdOL  LoLEIFOLMZOL —  MBILFMOYd0  Tgbsderms  gobbgb
3MGHMOMO (33600909000 35@90DGHMMGO0. Fom0 2odmEEoErads bdoMo© bBo3wgd
Lo FoMHMGdSL JIbOL 5©EYIBIBY MOHO0IBEHOMIOMEO ©TEJI0MNO EMY60bYGBOLMZOL, MY
0b0bo 153MM FSTMEFPOWGOSL BwgsEMmE 094969996 FbsMsFIMOL 3BMEgldo (Slade, 2013).

310-00 BsOM0 0565396356500 gdwgdo Fbo 56056, FoHosMME JMbls s dob
3096@JBL 30650 3M5JBH0ZMW0 250M(30009ds, 30, 2963Yd0 s IMLEBMYdYdO. SLgmo
3B BBEgd0  8MFsmdab, MmamOE 3mbol LEMERLMZBo (930930 s MbELs ©o
3096@gdL 5300056 9Ju3gMG M 3EbIL Md0E0EI300L 3OMEILOL, LOT3EHMIYdOL FoMmZols
©> 933039 bgdolymazol 96083bgemdol  Gglobgd, Gog  930wgdI0s  353096¢gd0Lmz0L
3309400l Fowso bamolbol Ggbsbsmbmbgdars.

32960l gl 9361900 0565086MHMAMdGD  ©sbsMRIE 3ndMb 08y35M0  JME GOl
©bgMaz0L doBbom, MHMIGEOE 500sMIOL, 0MadL s 3530303900 J3YMHMDY PMOMMYNIXO
3109630l FmlsDMYOL. LHmOgo ambol 53 agzdl g39wgds »HGHMB3gwyml, HG™I MMAMM3
36MHmaMsdol  oggadzs o  obbmGEogmgds, 8139  93MObIWMBOL,  MYsdOOES300LS  ©d
dbsMoFgMol  ImALobMgdgdoL  Fgg3sligds  3e0gbBHol  sMBg36DYy, 30m50MM33935Ls s
36309Gw 35005093930 gd9dbg 0gmb ©sx3wdbgdwo (Allness & Knoedler, 2013).

56595605650 gdgd0  3Mble@sosl MH9396 0bogz0EIEMmI© 353096(3)dL, o
mxsbgdls s 4Bl F936090L s IMbsfowgmdgb 939Mbsgrmdol 3GmEgldo, BLodmbimEosEw®o
9mdbobMMgdol  dofjmgdsdo,  slg3g,  mxobgool  Asbomegdsdo,  AbIMIESFIOLS o
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3MmbLbMenEGH0Mgdsdo s 3MoBobob EMML BsMgzsdo. gl ymazguogg oo gmbool 3Mmagliowmmo
9390093060 AsBsmEgdol  dJmbg  §g3dgdol  3wobozmmo  LdgmzoBbool 4398 «9bo
3965bmME309wmb.  Ggbsdsdolo  3Mmxzgbomwo  @oEgbbools 8Jmbg  3MBLYEEBEGHIOL  slig3y
399190050 3OHMmR9L0YEo FMFLobwyMgdols s 3¢r0bolzmemo b3gM30Bool ysfgzsa.

G289emo  356096(9980b030L  s®ol  bsbstggdemer  slgBdoiemo  bsogder  §329(bs¢nmdols
b9m30bol Bowmgds?

3530963 90L, GMIgdoa 9odwgds BsgMmmb s18-ol LgMgzoldo, Mbs s©0gbodbgdmepgm
3dodg BLOJ03MMHO S935JOY, MMIYEOE JOMOMOPIE TMO353L 8999y BLOJ0IWE SAOEMBYDL:
FoDmgxmgbos, J0HDMxgd@wemo S8oErmds, 3dody ©I3MILos, BOZMEISMNIEIO STWOEIMBS O
3mLGHGHM3000 LGOI  STOErMds. ST  bghgobo  slggg  gdbobmEgds  dom, 3063
060036900356 bs0-od30000g0sl  49603@OL  0lge  SAWOEMBIMS  498M,  OHMYMOIBOGESS
®BLYLOYYM-3T3MEBOYYOHO ST MBS, b93OMBMEO SBMMGJL0s, TMbEBEOIMY dEYMIsMHIMOIdO,
OoLME05309M0 STX0EMds. 5939 gababMM9gds 08sm, 3obsg GHMoEoEOMeds glodos@Mmorands
LoALob Mo EIBTsMGdS 396 50TMBOD.

50 9935 905md  LOA3GH™MIGH03S  FOMOMIPI®  BLOJMBMBO  BJROLEAHMOL (35,
350306530900, B39, sHBMM369d0L IMTws) 96 9x8qdBHME0s (859., 93OS, JOBMEOS,
23900056905, 5BHM369d0Ls s 59@03MdOL 5BJoMgds 96 F9bgergds, 003ElivyHMBds) s BgLisdgrms
0ymlb 4393506 5353800930  (3mI3Mwbogdo, 3560360 Tg@g3s). obobo doMmoMsO©
3w0bgds 33539 99(393900/930DM©gd0L Lsbom, HMIgdoE Fg0degds o™l 330MgdoLs
Q5 0399000 3963530Md50 s 5930 3539MMHIBI0MO boloSMO.

SJAHMOXMMH0s  OLZMLoS  SBT-0L  3M0dBH03MLYAL  FmEOL  FMLsbE3my  30MM3bMwo
330o®dol E0sbmBoL dmbg 300900l bgmzoLdo BsMmMz0l Momdsby (Burroughs & Somerville,
2013).

930DMm©OL 3560530MdsT0 553056l BA0MSE 56 4598605 153MMa® Mo3Hg BOHMBZ0L Wboto
©5 L5FoMHMGOL 063 BLOMO obToMGdLS s THMPF ML 3ML30ESODIEO0L  BomgErom.
98990 8379Mbsermdol dgdmbgzgzsdo 3ogbGms ¥IMIZ3Eglmdl 50gbodbgds Lod3GMIms
LMo  OgEdaos, ™wdgs bdo® Tgdmbggzsdo FbmmmE  BsfowMmd®030  gomdxmdgLYdS,
Bmyogmmo  s8wowmdol  dgdmbgzgzsdo  (8sy.,  ™BLgLOYYE-3MmA3MWLOOHO  STOWMBS) 30
Lod3@MIgd0 boba®dwogzs M®BYds om0 0bEIbLOgMdOLS s bslosmol JgMygmdsLMb gBmo©
(Allness & Knoedler, 2013).

50960300 8996000930 93539030, bosg 13 LgM3zoLoL Jofirrgds bdomo doBbs olsbsgls
LEoE0MbIMMEO 339MbIMBOL Fomse0 badxgdol 9930MgdL, s1T-0L JoMgdOL MBErgds bdoMo©
99DOMOMos 08 300900m, OM®IGWMSE  9J300  dmm  39M0m©To  IMZOERIMSQO
30b30Go0Bo300L  0LEBMEMO0S  (F5x90MOE, GO  ferol  gobdogermdsdo mGmo 96 dgBo
30b30Gow0bo305) 56 MMIgdol bsbaMdwog ™ML 53s0gdgb LEsEombs®do (Fspowoms, 6
0399 99 bobl). gLoJosGHMOMo 3MB30E0Ds300l Lobdomg s bsbyMdwogzmds beMols
9sbLl, M3 35309631  33s3  ILFOMEIYDdS  3ML3OGIODIE0s s sFoFGM™I 9T KAMRDY
3Mb3gbGHMOMIds  ©39300MHGdMY0s  3mFI6E0MI©  Toworr  botx-9539dEG05bMdLmME  (Slade,
McCarthy, Valenstein, Visnic, & Dixon, 2013).

313 Lg®30LOL JofFmEgds 93MrM3sBs s 583-3o s5939 Bowo0s 8dodg BLOJ03MO SO MBOL
0Jmbg 00 30Mgdolmzol, MmMIwgdog BsMmymbo 0y93bgb  3M080bsErME  Loddosbmdsdo
dnwmnEobom, M  BLOJoSGHOOMEO  O535©EJOOL  MBOM T33O0 FJMNZOEIYYMHIMDS S
94m39000)M0 3bmgmgdol bsFoMMIdYIOOL s305YMBOEGdSTo EIBTsMYds T9sdE30Mgdl dood Bog®
©5b5dsEols Boggbols s bgamsbers 35@0dM@dOL GHOLZL. s®LYdMBL LsgMom dgomsbbdgds odol
dgLobgd, OHMA LoFoMmMs 13 LYMZ0LYOOL AoTX MBS FMBbEIgMBdOL 53 YAdabEOL LsFoMHMmgdgdols
©51530594MBOEIYGOESE, M3 FMmobMzL BLOJ03WOO  XbIOMIEMdOLs s  3M0TobsgrmEo
3500 dLox 900l 3OMGBILOMbIEgdL FmGoL 3F0EOM 30Ol s 0sbsTIHMBE MBI
(Smith, Jennings, & Cimino, 2010).
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3. 9L 3OMYMA0L 35309b3HYdTs:
e 36003bgemmgzbo 9o  @OM  2o5GHIML  ©3MY3000gdwsE  Logbmamgdgwn
Lo@wyoeEosdo.
e 65390 bobl 093696 omlisgdgders
e doomgb 3930 999mbogso 3mb3mEmgbEwbs0sbo LsdlsbwyMosb
*  2500030b9L MBOHM 3930 3MBOGHOIM0 LEEFOSYIMHO WOHCOIONMOIOO.
e 256035009L dgE0 3059mzoEIgds (3bM3MIOOLYLH.
®  250003c0bgL 6530900 Lod3E™dgdo.
4. 80mbgs350 0dols, HMI s13-0l ImbsHowrgbo botrxs3wbgb 9@ OHML Lsbmyswmgdsdo,
xobol F93090Ls 5 LEBMYSMYdSBY o30LMYIMWO FHZ0MMO 56 JSBOHOES
5. ©©a0bs, ®mI s dmEywl d3oMgEo  93mbmIozMMo  M30GMOEIJLMdS  odaL
0bLEOEGHWE0MbsErE BOHMBZLMb TgEoMgd0m.
6. 960d36gmmzboo 9993005 Jow[g3900L  BomEIbmds  SA-3OHMYEMmST0IL  godmliren
3530969090 (Allness & Knoedler, 2013)

50 33w930L 99009908 oo 36083690mds 543l 08 3MMYMSTJIOLMZ0L, MMIWYd03
90L5bMMYB056 30T s bsbyMdw030 BLOJ0IMNOO 535009d9dOL TJmbg 353096GOL. 33193006
3313360, ®m3 0b030Yd0, GMIWYOLSE 9300  bobaMdwogs B80dobsty  BLodolzmeo
360 ™d99900, 8329MbsEMdLSE FgLedsdola bobyMdwogs Mbos 00gdbIb.

dma305bg00mo 3300939003 S@ILEAHNIOPRL  SbT-ob  9BgJBHWOMOL.  3ghdme, 14
9560M30BgoMEo 3obozmo 33eg30L dg@s 9b5¢EroBds, MHMIgeoi ImoEsgs 1047 353096@L
0dodg 8LOJ03MYMmO  O9350YBOM, AsdMogEobs, GMA S10-0o BsMMYO 353096BHJ00 MBOH™
©OoEbbL MHBJdM©BYL LyMz0L80 bsMMEgdO s MBOM Bs3wgdo ogm 3500 3mb3oEswoBIEO0L
39000b393990, 300067 35309639000, HMIgd03 bbgs Lscgdm LgM3zoLL 0MdEHBAL. 5ol Hot., S10-
do B 353096390l 1390090 99093900 3JMmbsm LoEbMaMmdIEI0 5EAOMOL, sLoJdgdoLs
5 3054 530gdoL M35 LsBGOOLom (Marshall, M., & Lockwood, A., 2011).

bbgs 33eg30L dogocrombga, Mmdgwog 2012 Fgal asdmdzgybs, Bomeog Bsbl s1d-ol
9839JGIO™dS. 33¢935 303530 F0BMBOIB00L-13gJGHOOL S935©J0gdoL dJmby 120 3530963,
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H0Iwgd0oE MbMmIMwsE bsfows 2 xamzs: 9hmo 3063 b3 LgMzoLl 0Mgds s Tgmey -
bbgs Lg®30LL. 33e939 49809ws 12 MZ0L 2obdsgErmdsdo. d9gagdds gbswym, MmA sbsd BsGmwyeo
35309563900l 8379MbserMdsBY ©oTYMEMds MBGM Fo®oo 0ym, g3y 9s0 50gbodbgdmosm
L53MbEGOMEM XaRmb 89sMgdom 3900960 BMYso Bb30MmboMgds, ©ITM30©YdgO
3HM3MIO0L YbsMGdO s ILEJdgdOL Tobgggdgero (Karow et al., 2012).

33093900 5QdLGHMOIOL ™I s 9R9JGHIM0s Memym®s 18 (ersdwy (Vijverberg, Ferdinand,
Beekman, & van Meijel, 2017) sbig3g 60 §eool bgdmo 35309639030 (Stobbe et al., 2014).

LgOGHMwo  Lsmgdm  93mGmbsemdol 3093 JOMO  MB30GMGHILMBS  SOOL  35309DEGH
93mb30Go0BIE00L dIEO Bsh39D9dge0, M3 09300 33093000 LGOS, o0 TmMO,
9oOm-gOhmds, 2005 Fgarl 459md3994690meds 3309350 Fgolfogams sLT-oL 4bol gx39dGHwOMds
0dodg BLoJozemo SdwoEmdol dJmby 353096@gdd0 s b3gbs, MMT dolo IbgMa30L Jqdcg
3600369c0mgbs 990300005 3mb30EH0BsE0ol  bobaMdeogmds. 3330l Fotygddo, obd
239960 LyHZ0LGdOm IMLSMYJIEY 43 353096E0L 3MB30E OBl F5B3969dwgd0 Tgolifogwrgls
dol b398y s 890ga0 12 m30L obdsgamdsdo. s®Lsbodbsgos, GMD  3sgogb@ oo
MO8 glmdsL (79%) FoBMmEMgbools osgabmbo 3Jmbs, bmem Fswso oym 3mImOHI0E®dOL
(76%) 5 Bw9bd30GH0 8930l Bsh3969dgeog.

090039005  @gbosym, M3 SL0-0L  BYMY39T  M93ML30EHIOBIEO0L  LsdsEM
boba®dE03mds 70.9 ©osb 10.2 mgdwg 9900300 (p < 0.05), Mog 935830m© doymomgdl dol
91839dHIOMBDY. 5000 300bozmemo dmbsEgdgdo s@ILGNMMYRL, MM SLD Mo dbMEMmE
99306HJOL LEGHOEOMbIGME LgMZ30LGdDY TMIOEIBEGIL, 5M0dgE bgwl MPymdl 35309bEHM
X 969O MOl IEMBsMgmdOoL 1B sd0E0BEoL Lomgdm gotmgdmdo (Udechuku, Olver, Hallam, et
al., 2005).

LIOEHMEo Lomgdm 939Obsgomdol ghm-gMmo d60d36gemazsbo  sb3gd@Eo Mol 3dody
x3L0d032M0 SIo™mdol dJmbg 3060900l LemEoswMmo 0b6GYRME00L FbsMELFIMs. 33Wg30L

dobgzom, GMIgwoi oL-ob gmbol [g3™gdol  godmEowgdsl 033wg3®s, LMEOSXIMGO
06@ 92093006 3OMEqLoL  9839JBIOMds  OEHOWIE  ©ITIMZOEIPIMWos  4bETo  SMLYGdME
999 EGH0OLE3W0bMEO  Ms6583OMIMISDBY 5 35309D6GJIMB  ©sTYsMYOM  YMS30vYE
MODNOYOHNMISDY.

339350 81939 FoedmoBobs Lem305eIMH0 0bEJMOE00L 3MbEgBEO0L M35 eBgHM369ds.
dmbsfoegms 3sbgdol sbseoBBY oyMbmMdOom, LmEoswwmo 0bEYYME0s 2oBoLIBOZMY,
OOamO3  GgLodEgdEEMds,  30MM36gds8  Mg0Lo  LYMZ30OLLTGIE  soMBoMl  LemosrmEO
543030900, BsgOMML  Lsmgdm  3bmgMgdsdo O  FYSOML  MOMMOIONMOJO0  MMYMEO3
BLOJO3MOO KBIOMYEMIOL 2odmf303900L dJmbg, sLg3g KbIOGMGE 306M9dMB. JobgEegzs®
0dobs,  MHmI  BeEosewOo  MOMOYMmMdJd0  s©Mg  dbmmmo  bmaswo  353806H9d0m
3960LsBOZMYOM, gb 33935 FoMOMYOL, MM LMEOSWIMO 0bEBIMOEF00L FsbILsBL3GMIWo
B3oJBHMMO 0350 0b©030@OL 9GO0  BoMMEmds S LaHmasmadMog  3bm3MHgdsdo
9mbsfoegmdol bvydogd@eo s©ddss. (Linz & Sturm, 2016)

o3 gmbgdo 3608309 mzeb Gl SLEHEgdIb  LmEoswyMo 0BG gaMegool
bgadgfigmdsdo, Gog 2o0mbs@mos 350 dogh 3530963906  dwogmo, IbBOMB3go o
b9 F9M0 MOHMOIHMNMBIOOL TYSMYd30. X3RO0 F9b39MJd0 O Lomgdm 59E03MmdYdO
353095390l LmEFOIWIM0 0b6E M3l BglodergdeEMdsls 53Eg3L. 5933500 JoEYMBs 56 FbMEME
353096 LMEOSWH 5dBH03MONL MHgmdL bgals, sMs89@ sd0gMadl Fomo MYIBOWOEI300L
3639LL s byl »fymdl oo bomgdm bmzmgdsdo PsGmgsl (Linz & Sturm, 2016).

3905 Bgdmm s5©bodbmwols, 3bmdowos, @I 9dody gLoJosGHMmOMMO 5350gdJOOL
3563500 36093690 m3zs60 359mf3935 5M0OL 35309DGHFO0L 8399MbsEMdIBY sdYmenmds Cramer, J.
A., & Rosenheck, R. (1998). bdomsq, bbgsalibgs doBgbol qodm, 353096¢)900 bssmgzew, gjodols
56086 adol 250939 $Y39(906 890035096300l FoEgdsl, Mog BOEOL Mg30EOz0Ls s
30L30@90Bs3ool MOL3L. SLgHEHMEo Lsmgdm 93OBsermdol (s13) dmEgero 3 3Mmboom
36009369cm356 130653 gLmdgOL Fo6Bmoagbl, Moysb 0b@ablom®o dbsmsFgMolbs s Mfy3gdEo
dmboGMmMobaol gHom 599xmdglgdl 39035896E@MBYM 939MbsMdsBY odymermdsl (Manuel,
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Covell, Jackson, & Essock, 2011).

590l LYo NLEBHMEGoM® Fgodegds 2011 gl 498md30469dwgamo 331930l FoQOEO0MS©
9myzobs, MH@Aol doBbsbo oym sbd-obs s LEHBPIOEGHMWo J3wwobogmMo 8gdmbggzol dsbmgol
393 gbol 89a69ds 39035995@HIM0 Ms300Lsd0 ITYMEMBIDBY. 330093580 BsOIOIMEIO OYm
198 35309630, HMIgdoE MbEMINE@dOL 3H0b30300 LYMZ0LMOYD gMM-gHmMTo gosbsfowgls
5 bsdo Hemol gobdsgermdsdo ss3306M©bab. 89003509630 ©AYMEIMDdS MO 35GHIRMO0S©
Q094 ,90505393059MB0GdG0” (009 353096EL 20%-bg 39G0 ©®g 3§mbos 3odmEM3z9dwo)
Q9 ,005053054MmB0GdY0“ (07¢) godmEHM390vI0 EYJd0 20%-bg Bogzwrgdo ogm).

990939005 Bggbs, MM@D sLB-0b  xamBdo dgmxzo 3530963HO0L  09035d96FMBME
03996ObsemdsBg  ©odYmeEmds 9603369wmabs  4odxmdals LEBIOGWwo  3wobozm®mo
050308 XaRosb  dgomgdom. dglodsdobs, 33wg3ol  dobgzom, SBT-0L  BsMAWGdTO
30hm©gdEo 33MOBsermds 9539JGM0 G90degds ogml glodosEMommo 3s:3096@gd0bm3z0L,
H0Iwgddos 990039996GHMBMG 33w9MbsMdIBY ©ITYMEIMdS dsos (Manuel, Covell, Jackson,
& Essock, 2011).

39x59900L Loboo 90dErgds 0md39L, MM GHMYMEE LHYMMSTMOOLM 331039000 0633939,
LgOGHMwo  bsomgdm  93wObocomds  (s10)  9B0dzbgErmzbo  sMBx™MdILIdL  BLodozGo
X 96O MdOL Idmbg 35309063900l MIsMYMBL Lbgoalbgs sL3gdEHdo. 39MIm, oL s3E0MGOL
3LOJ0SEGMOIE LGOS0 3W30ESXO0BIGOOL b FOMHMYDL, 59X MdJLIIL 90350963 B9
©53Y4m@mdsl,  bgwl  Mfymdl  LeEosw®  0b@Gga®megost s 353096¢ms  Bbdsommo
95000E300L 3OHMEILL. 450 5Tobs, SLT-0L FMEPIEOo Fobls3MMMId0m 9B9JEMGos 8dodg
3104032100 5d0E™MdYdOL dJmbg 306M9dOLMZ0L, HMBEGdOE BESDBIOEITO 5TOMWHGHMOOYO
LgMH30L930m 939G 396 LIMAJOIMOY.

LSIOMITMMOLM  35FM(3O0WGdOL  FmEDY  LoobBghglms  Lods®mzggermdo  s@MLgdwyeo
3®EboLs s 3MogdBHogol Jodmbowgs SLgMGWI bsmgdm I3MBIMBILME ©5353806Mgd0m.
39000930 0530 LHmOgE 59 Logombl ggbgds.

Usgo®m39wm8o sLgMEHweo Bsmgdm 339Mbsgmdols Lgdgolo: LEMYIEHMOS,
399m§)3939%0 s 39ML39dEH03900

bs0a90e2 lig30l980L 3563000565985 bsgs®orzgemmdo
OmamO3 dgbogsdo 500bodbs, LodsGmggermia gbdosbgds gBLoJo3MMO X IBIGMYEMBOL
©90bLEOEGHM30MbsE0Do300L 3OMILL, MO 990YA9E LymgdMm gMZ0LYBOL F630MMYdL TG0

42165000905 933939 99 3MMEgLOL BoMYgddo, gblszMmMgdom 2011 fierol 8999y, J39996sdo
©o0bMs  M389gbodg Ibgowo  BLOJosBHMOMO  bs935IYMBM s  OFYM  BLOJo3YMO
X 968009 mdolL yM30L9d0l MYdbY sxMAbYdMwo IMEIWOl s6bYMY3S.

dbgogbo  Boamds  msbbggMsdos  xIbBsE30L  AbMBEom  MmEYBOBsgool  (WHO)
$930965(30900056, 3ol Jobgz0mo3 BLOJ03MMO KBIOGMIWMdOL LEgM™mTo JoMOMIO
5439630  bs 9939009l Lomgdm  BMMB30L  ImEowby.  Loge®mmzgwml - gbodozeo
X 9636009 mdOoL 25630056900l LEHMOGHIF0I0 M3wYTIbEJd0 s Lsdmddgm 933900 LmGgo
50 30056900 3005MEIOIMES, Mo IMOEI3L MHMAMEME 59DYWSAMOO0E IMALobMYdLL,
51939 oL (396GHM9dOL, OGO LogbMaMIOEIGOOLS s BLOJMLMEFOIXWMOHO MHFIBOEOESGOOL
36O MaM53500L Q9dE0gMHGOSL.

30bsblyHo 3Mmbom, Lomgdm LyM30LgdoL sRbBLYdOL Howo Lobgwdform domxg®do
LBOOOWMMSE  0BOEIds, MbdE  9aLEHMIOL  65dGM™Tdo  FoMmBmgbowo gMsxzgozos (ob.
000505 #1). 50b0dbo ©OsMsds slvbogl Loogdm bgM30LgdoL sx3065BLYdOL bBEMEOL
0653035, ®MI0oL  35M5gErmGa©s3 bgds 3mL3o@swymo  byM3zoLgdol  sxgobbligdol
4993060905, gb  AH9babgos  bsBslbdom  ForMomgdL  JoMYBMgdsDY, GMI  gLlodozMMo
X 96O Mdol dmdlsbw®mgds dg@o© ImMgdrEo mgdby ©srwdbgdmer Joymds®y wbwo
0ygmb.
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[ ] 30’)[}300&@3:} [ | bamaam

2024 53,2% 46,8%
2023 52,9% 47,1%
2022 59,8% 40,2%
2021 60,2% 39,8%
2020 57,4% 42,6%
2019 60,5% 39,5%

2018 65,5% 34,5%

@©0s3Ms0s N1. 2018-2024 [f. 3ebsodsereyir @s bsogder bggderdl demcol 36epgbdeycro
0565856 MBs (320 bosbo, 2024)

39Bo  3mb3MYEH030LmM30L 9939 “bs 500b0T6ML, MM 3mbdoGswrem bgd@m®mdo Lsdo
3033mbgbGo  9mosHOmPds: BLoJogMEo  SIo™dol  IJmby FMBOOWwMs  BLoJosGHMOEO
LEHOEOMbIMMEo  JmALobyMgds, GLOJoZMOO  STOEMdOL TJmbg d5393ms  GLodosEMmowo
LAOE0MbsOMo IMALobMHgds s BLOJ03MMO EIMM393900L IJmbg A 3oMMs Mo3TgLB>BMHO
MBOMB3gmymBs;  ©sbsMBgbo 8300 30 Lomgdm LYM30LYdos: Lsmgdm  5FOMEHGMOOIO
9dLob1yMgds, BLOJMLMEF0SEIMO MYIBOOEGE (309, 35303005 BX, BLOJosGHMOo 0bEYM39b300L
LoALOBMEO, BMBOOWMIN30L MJdYBY IR¥YI6JdMo IMdOHO Mbol dmALsbwMgds,
LogbmgzMoligdol  obgomatgds, Gmdgwog 2020 (Herosb 9ds@gds s dmerml  SLgGMEo
939960b5eMBOL 056505530656L9gds 2022 (jerosb (ymMgbosbo, 2024).

9o 0350wbsRobMgdolzol  bsdMMATo  HoMdmygbowos  gbMowo,  GM®Igewdog
©9HOWYM5s5 658396900 BLOJoMEOO X BIMMYMdOL Y39s 9000 doMOMsEO 333MmbBYbEOL
©5x065bLgds  Lobgwdfoxzm  dovxgdosb 2024 fgwb. s0b0dbmwo dmbszgdgdo  Bsmes
§o603m5BgbL, v HMym® Bsfowgds gobsblmmo Mglry®ligdo Lbgswsalbgs Godol LyMzolgdby, Jsm
dmOoL  BEIEOMbIO, STDMWIBHMOO0NE, 3M0DOLNME, MJsBOOGESE30H s 3093960
36 M5990bYg (0b. gbMowo #1).

3b®oo 1. gliodozm®o xs63GmMgEmMdol 360Msdgdols sx0bsBLYds 2024 fgwls

doxgHo o

N | 3m33mbgb@ol @abobgergds (509550 @360) Yo

1 | boomgdm 53dw9sEM@0)e0 dmdlobwyMgds 9101,8 18.20

2 | gLodmbmEosmo HYSBOWOESG0S 134 0.27

3 | 3530300 53LOJ03MMO K IBIOMIGELMdS 151 0.30

4 xLogJos@Mmomwo 3G0obobyeo 0b@gH3gbiool LsALobwyGO 6623 13
AmBOHOOMINZ0L ’ '

5 | 0999 0593996900 dmdomMo 3bol dmdbsbrmgds 3182,4 6.36

6 xLoJozMMo SO mdol  IJmby ImbOPO®s  BLoJosEMmOMEo 93731 4 47 46
UE)o30Mb5OUEo dmALobu@gds ’ )

7 abodozmmo  s8womdol  ddmbg  dsgzdzms  BLOJosGHMOMEO 1054.1 911
LHO30MbM¥YEo JmdLobY@MYDdS ’ '

p xLO0JozMMO  IMM3939d0L  ddmbg  TIT 3o M309LOBMOM 1793 4 3.59
2BOMb39wymzgol 3m33mb96E0 ' '

9 | sbgOEGHMo 9379MbsMdOL 3MI3MbIbEHOL 5650530656lgds 84 0.17

10 | Logbmzg®olgdol gobgoma®gds 10105.6 20.21
L 50 000 100

dombgozs  3MMYMgLoLs,  BLoJozemo  xBIGMIWMdOL  Lomgdm  Lgd3z0Lgdol
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3963000069056 BodoMmggwrmbo 33woeg M350 AsdMf3g3s sBEogl, oo mEol s@sdosbmemo
MH9LbmOLYOOL BoJengdmds, LE0adol dsmeo Mby s BobsbLMMo FEyMsEmdOL Ls3zombgdo.
0939, 5OLGdIMo 39bgbEogdo 430h39690L, MM LodsMmzgwml gLodozMMo xs6IGMgEmdOL
3mo@03s  mbimsb dgBo mG0gbGHoMgdmeo bgds  Lomgdm  Lg®3zolgdol
b9dobszmdmdOLS s baMolbob 4owdxmdglgdsty.

3bg Ao bsogder §329(965¢nm80b obhrh0s bsgstroaggemdo

Logomggermdo sbgdEmeo LgMzoLol 0boEos@Gm®mo ogm 99003530 ImM3shg JoMmggeo
3LOJ0SGHO0, HMIGEOE 1535053 3TsmdES YOG ymbdo. 3Mmgd@ob gobbmMmEogumgds 2011
Dl s0fgm, HmEs "0os LEBMYSMGDS LoJoMmzgm" FbsMTo IS 0boEosE03sL. 2011 gl
JoOm3z9wds  gLOJosBHMYdTs 530-00 250509l BHMgbobagdo, Losz 8gobfiagegl  sLgdEMo
LgM3z0oLobL B3gE0xk03s. 2012 Fgwb 0mscmydbs Lobgwddwzsbgwm, HMIgwoa SLgdEwEo byMzoLol
9mfiymdsl gbgdmes, bmem 2013 Howl Lodo@mggermdo dgoddbs 3oMzgeo ambo, HM™Igedss
50fym LgMzoLob Jofjmegds.

36m9dGHob Lohgol 9GHe3by, 2016 (esdy, oo LEMEO sGobBLYdS BMbo "®os
LOBMYPIPMYGDS LogoOMNZgEoml" JogM beM309wJdMs. 2016 Fero@sb MdOOLOL IgM0sd sofym
LgMH30L0L MsbsEIROBIBLYDdS, CMIEs gl MYLWEOLO botxgdol Fbmewme 80%-b BsM3s, bmem
oMBgbog 20%-b 3303 BMbO 5530656Lgds. 2019 Fgel gmbool sg30bsblgds dghys o
0m@30069000m  ©oMBgbowo  20%-0L  sx30bBLYdS  Lods®mzgwml X sbIOMIMdOL o330l
153060LEHMMA 25050056 (0b. gbMowro 1).

sbg®deemo gbols LAGXIAI0s s Fogdseadol b3gp0%5025

sLsfigolbdo SLYMEGHWO 26O vbErMgdom 40-0g 353096 gaLObMMadMES, MwydEs
Hargdol 296353¢0md5d0 LIHZOLO PoFIMMMIZS o 5059050 Lo BYBHIFOEFOMIOOL MOMEIBMDS
120-b 50§93L. xamn0 99905 15 §93600Lgsb, HmIgams Imemol 50056 glodos@®mo, glodmemao,
031353099600 MJM939330, ©9I3OMLO 9J0do s MBILHMO-TboME3FJH0. 39MLMbIEO / 35309DEHOL
®565585M©MdS 5oL Fglodsdolo MmMmogbo 39MLOLME s ML IsbEmgdom 1/9-%Bg. 4mboo
3306580 306008 LY IO 03600905, MOMS FobObOEIML 35309BGMS LdFoMMYdIOO, FJoxslMml smo
900M356MgMdol 0659035 5 29BLsHBOZMMUL Lodmdsgzwrm bsdox gdo.

39960l 3MBsmdol gOM-gOHmo  Bosbwgs 3mIMB03sEo0l  Mabsdg®m™gg Lsdrmowgdgdol
06¢)9bLoMMo  go0mygbgds. mGm0oYobscrmE dmgerdo, GMmIgwoa 589-do F9ddsgs, AbyogLo
39d5mmy0gd0 XM 30093 9O 0gm BIOMNMEO ©BIMHOWO ©5 9O 0IWIMPS  KYIBIOO
99H39060900L mbs0b Bo@oMgdols Lodvoegdsl. L 30, 3bolL 936Mgdo 8v9T035© M0
39390630  LeEoswMo  Jugegdols s Lodgwgnmbm  30m3mbozsEool  bydwswgdom, Mg
BOHB39ymBL 06xMMTs300L M39M0EH0M, MPY39¢) obobergdsl.

31939, BoJoMmMZgEMl Mo MBOL Q535 oLT0BJOOM, Mo3a30MH3ge SLIOE X IMEErdo
390339990 3MEOB03530900 obbmME0gws. 3545¢0ms©, YEbmwG Im©IErgddo bm0sEwIMHO
099853900 13g30se0BIdWbo  5M06  Bb3zsslbgs JodsMmmgdom FMTomdsdo  (slogdgds,
656300590 3000901gd0L JoMmMzs s 5.9.), Lodo@mzgermdo 30 Absglo b3YE0s0DIF0S 96
5BdMBL.  580GH™MI,  JoMmE MG  mbdo  sFsEJd0m  I0BYMPS  M3NMB5(3049M0
90539330L 3D0E0s, MMIgEog 896980305MYBOL  sLOJIGdSBYs MMOgbEHOMIdMEO. 1939,
2390006569  0dqsb, ®md  Lodo@mzggmmbo 96 sO®LgdMdL  gdmbgdol  L3gEoswoBsEoss
(0595005 BLOJosE®M05d0 B3gE0s0HYOMEo gdmsbo) s10 4Mbdo BsGmvyeros MIEG™Lo
99000, ®mIgwos 350339MHows© gdmbol gmbdEosl 0magligdl.

35309609960 dghg3s s bg@z0b0b 26099(0x9d900

3530963900 SLgmGME bgMzolbdo doMomss bbgs BLoJosG®gdol Mg3mIgbszoom
b3gd0sb. 999003 mEgwdo  396gxz0E0sMOL  BleMmMge  LogdsMolbo  ogym Mo
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Abstract

Introduction: This study investigates the direct and indirect effects of environmental and institutional
quality on health expenditure in Sub-Saharan Africa between 2002 and 2021. It explores how various
pollutants and climate factors influence different forms of health spending, and whether institutional quality
moderates these relationships. Methods: Using panel data from Sub-Saharan African countries, the study
employs a Fixed Effects estimation technique to analyze the impact of environmental indicators—including
methane (NHa), nitrous oxide (NO:), greenhouse gas (GHG), and carbon dioxide (CO2) emissions—
alongside temperature trends and institutional quality indicators on total current health expenditure (CHE),
public (PUHE), private (PrHE), external (EHE), and out-of-pocket (OHE) expenditures. Results: The
findings reveal that NHa, NO2, and GHG emissions significantly increase all forms of health expenditure,
though to varying degrees. CO: emissions are also positively associated with all forms of health spending
except PUHE. Rising temperatures are particularly linked to increased PUHE. Institutional quality,
especially government effectiveness, significantly moderates the effect of CO: on health expenditures across
all models. Other institutional indicators—political stability, rule of law, regulatory quality, and voice and
accountability—also moderate the relationship between pollution and health expenditure. Additionally, non-
linear effects of environmental indicators are observed in specific models: NO: and GHG in PUHE; NH.
and GHG in PrHE; NH. in OHE; and GHG in CHE. Discussion: The results underscore the multifaceted
and context-dependent nature of environmental and institutional influences on health spending. Strong
institutional frameworks can buffer or amplify the effects of environmental stressors on healthcare costs.
Conclusion: Environmental degradation significantly drives health expenditures in Sub-Saharan Africa, and
institutional quality plays a critical moderating role. Policymakers should integrate climate resilience
strategies with governance reforms to manage the health-related costs of environmental change.

Keywords: Environmental quality; Institutional quality; Health expenditure; Sub-Saharan Africa
region (SSA); Fixed effects estimator.
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Introduction

The World Bank (2022) report estimates the global health burden attributed to carbon dioxide (CO2)
emissions and particulate matter (PM10) to reach over $8.1 trillion in health expenses, but with the poorest
populations suffering the most relative to wealthier countries that are expected to experience lower levels of
pollution-induced illnesses and deaths. According to the United Nations (2023) report, both man-made
emissions and pollutants are a cause of a “global boiling”, with at least 95 per cent of the world’s population
believed to be breathing polluted air (Liu & Ao, 2021). The consequences of deteriorating environmental
quality can be catastrophic by increasing the incidence and severity of respiratory and other killer diseases,
which in turn would increase the pressure on budgets due to increased hospitalization. Intuitively, besides
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the traditional well-known household and macroeconomic determinants of healthcare expenditure,
environmental factors and climate change require particular attention in the explanation of health spending
dynamics. For Sub-Saharan Africa (SSA) in particular, there are observed increasing droughts, extreme
weather conditions, rising temperatures, as well as high pollution levels that threaten not only food security,
livelihoods, and biodiversity, but also appear to be exacerbating existing vulnerabilities. What this implies
for health financing mechanisms in SSA with enumerable welfare challenges is a subject that continues to
attract the attention of scholars and policymakers alike. The United Nations Environment Program (2024)
report adds that although Africa contributes minimally to the global pollution, with just about 2 to 3 percent
of global emissions, it stands out disproportionately as the most vulnerable region to climate change impacts
basically due to its reliance on rain-fed agriculture, weak infrastructure, and limited adaptive capacity.
Indicative vulnerabilities encompass inter alia water and food systems, livelihoods, as well as health. In
many developing countries and regions, however, the quantitative environmental impact, particularly on the
latter, remains debatable.

In a bid to contribute to the ongoing discussion, with focus on SSA, we undertake to examine the
relationship between the environment and health economics, through the lenses of environmental factors
(viz., air pollution, environmental degradation and climate change (henceforth PEC)) and health expenditure
(HE) in a bid to strengthen policy integration. The theoretical underpinning focusing on the hypothesized
linkage between environmental quality and health expenditure goes in either direction. That is, while an
improvement in environmental quality could lead to increased healthcare costs, possibly due to better health
outcomes and longer lifespans, the possibility of poorer environmental quality translating into skyrocketing
healthcare costs is not an unusual argument, pointing to the adverse impact a deteriorating environment can
have on the health of individuals, requiring them to see medical attention.

In the empirical arena too, a number of researchers have certainly contributed to the debate albeit
producing mixed and overly inconclusive findings, suggestive of the differential importance of PEC in the
health spending behavior of countries. For example, in one school of thought, it is documented that
environmental deterioration boosts health spending (e.g. Ullah et al., 2020; Yazdi & Khanalizadeh, 2017;
Chaabouni, Zghidi & Mbarek, 2016; Chaabouni & Saidi, 2017; Wang et al., 2019). The central aspect of
this cluster of studies is that countries with higher environmental expenditures have lower healthcare
expenditures. On the other hand, a revelation that poor environmental quality is detrimental to health costs
is registered in various works (e.g., Nyika, 2024; Barwick et al., 2018; Shen et al., 2021; Yaku & Danaa,
2024). Still, there is a third school that reveals no correlation between the two variables of interest. The last
school of thought reports an asymmetric effect of environmental quality on healthcare expenditure (e.g.,
Demir et al., 2023). These conflicting revelations rejuvenate the need for a deeper analysis of the
environment-health nexus. One fundamental observation, however, is that the existing variations in the
relationship between the environmental quality and healthcare spending in the literature appear to stem from
differences in context, the types of environmental factors considered, and the methods employed in the
research.

The current paper expands the analysis of the direct environment-health nexus and establishes the
possibility of other interventions in the observed relationship. Practically, in addition to expounding on the
direct effect of selected environmental factors, earlier abbreviated as PEC on the multifaceted form of health
expenditure, we show the extent to which this relationship would be moderated by the institutional factors.
Note that the choice of the latter is based on the argument emphasizing the growing importance of
institutional variables in the achievements of environmental outcomes via the implementation and
enforcement of environmental regulations and policies. In other words, it has been argued that strong
institutions such as government effectiveness, the rule of law and regulatory quality inter alia are better
equipped to enforce environmental laws and regulations, by say, deterring polluters and ensuring compliance
(Saboori, Madhavian & Radmehr, 2024). However, the latter can only happen when countries uphold the
rule of law, which is a critical condition for ensuring that environmental regulations are fairly and
consistently enforced in order to ensure a level playing field for businesses and individuals. Similarly, it can
theoretically be averred that countries with improved control of corruption can promote environmental
protection efforts by disallowing illegal activities and orchestrating the implementation of environmental
policies. Amidst growing concerns that the institutional quality encompassing various aspects including rule
of law, accountability and transparency, corruption, regulatory quality and political stability as well as
government effectiveness, is relatively low in SSA countries (Hussein, 2023), we argue that institutions
could potentially play a moderating role in the relationship between environmental quality and health
expenditure. Recent works have similarly included intermediating factors in the relationship between
environmental quality and health expenditure (e.g. Demir et al., 2023 — with focus on natural resources;
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Rahman, Dyuti & Tareque, 2025 — with focus on globalization). Its importance notwithstanding, the
institutional quality has received less attention as a moderating variable.

Building on this foundation, our study provides an opportunity to relate not just the environment
and health but also to determine how institutions could influence or not influence the observed nexus. This
is a nuance of the current study. We are motivated by the argument that climate change is not just an
environmental, social and economic threat, it is also a grave risk to public health. Therefore, a study to
ascertain the quantitative impact of PEC on a multifaceted form of health expenditure is fundamental for
ensuring the achievement of Sustainable Development Goal (SDG) 3, which focuses on good health and
well-being. Sustainable health spending aims at ensuring healthy lives as well as the promotion of well-being
for all at all ages. A model of health spending that takes into consideration the environmental and institutional
factors would likely spur relevant policies to achieve the SDG goal just mentioned. Relatedly, the study
aligns well with SDGs 11, 12, and especially 13, to support the advancement of sustainable development
policies by examining the role of institutional quality in mitigating the PEC-HE relationship in SSA. Besides
galvanizing the evidence-based policy implications, the study outcomes could be deemed an important
contribution to the existing literature on the subject. Intuitively, the study may offer valuable insights for
policymakers grappling with the triple challenge of environmental deterioration, institutional quality and
health spending. Figure 1 demonstrates the health expenditure trends in SSA over the past decades.

Review of Literature

Several studies have examined the role of various factors on health expenditure in different countries
and regions, and provided findings that sometimes appear conflicting and divergent, perhaps due to the
context, methodology and the indicators employed in the analysis. We identify four schools of thought
culminating from our review of existing literature. In the first school, the health expenditure is found to react
adversely to environmental quality. For example, focusing on data from the Caucasus region and Russia
during the period 2000 to 2020, Nyika, et al. (2024) employ the Autoregressive Distributed Lag (ARDL)
model to show that in Armenia, Azerbaijan, Georgia, and Russia, carbon dioxide and methane emissions
possess a significant and lasting impact of on healthcare expenditures, as opposed to greenhouse gas
emissions and quality of life indicators where the results are found insignificant. The short-run relationship
however, is found to support a significantly negative role of carbon dioxide emissions in healthcare
expenditure in the studied countries. Nevertheless, the long-run positive effect is similarly reported in Ibukun
& Osinubi (2020) for the 47 African countries based on the data covering the period 2000 to 2018.
Specifically, the authors, employing a variety of panel estimation procedures, viz. pooled OLS, fixed effects,
random effects and the system GMM, find that of the three proxies of environmental quality, only carbon
dioxide emission had the highest effect on healthcare expenditure across the five African regions (i.e. North
Africa, East Africa, Central Africa, West Africa and Southern Africa). A related study demonstrating similar
findings is by Yazdi & Khanalizadeh (2017), carried out using data on countries from the Middle East and
North Africa for the period 1995-2014. Here, the results based on the ARDL technique show that income
and CO2, and air pollution (proxied by PM10) have statistically significant positive effects on health
expenditure in the MENA region.

Alimi, Ajide & Isola (2020) add to the existing literature by estimating regressions based on data
for 15 ECOWAS countries over the period 1995-2014, using the pooled OLS, fixed effects, and system
GMM. In the study, it was found that carbon emission exerts a positive, statistically significant effect on
both public and national healthcare expenditure. However, data reveal no evidence of any relationship
between environmental pollution and private healthcare expenditure. Hamid & Wibowo (2022) elucidate the
findings in their study on the 5 ASEAN countries, using the Panel Data Regression consisting of the
Common Effect Model, Fixed Effect Model, and Random Effect Model to show that increasing CO2 carbon
emissions lead to an increase in health expenditures. Moreover, at a micro level, Chen & Chen (2021), using
a sample of the China Health and Nutrition Survey in 2015 document air pollution (PM2.5) as the leading
upscale driver of health expenditure, with males, high-income individuals, highly educated individuals as
well as people with health insurance and older people found to be more sensitive to air pollution. other
notable finding from the study is that air pollution nonlinearly affects health expenditure.

The other school of thought reveals an asymmetric relationship between environmental quality and
health spending. For example, a study by Demir et al. (2023) estimates a non-linear ARDL (NARDL) model
based on Turkish data for the period 1975-2019 to show how positive environmental pollution shocks affect
health expenditures positively in the long run, while negative environmental pollution shocks exhibit no
statistically significant effect on health expenditures. Additionally, it was found that while positive and
negative natural resource shocks affect health expenditures negatively in the long run, variations appear for
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trade. Specifically, the authors show that positive trade openness shocks have a negative effect on health
expenditures, whereas negative trade openness shocks have a positive effect. Musa (2025) likewise stresses
the asymmetric nature of the relationship between climate change and health expenditure in a study carried
out based on data from Nigeria over the period spanning from 1990 to 2023. The results obtained by using
non-linear autoregressive distributed lag (NARDL) approach in conjunction with Granger causality test
show that while the positive temperature and CO2 shocks significantly increase costs in both short and long
terms, negative CO2 shocks yield long-term health expenditure reductions, showcasing the potential of
mitigations to curb the detrimental climate change outcome.

On their part, Yadav, Aneja, and Ahmed (2023) focus on 22 emerging economies for the period of
2000-2019 to reveal similar findings. Specifically, the Fully Modified Ordinary Least Squares (FMOLYS)
results that are confirmed robust to the use of an alternative Dynamic Ordinary Least Squares (DOLS)
techniques, indicate that the aging population, natural resources depletion, and CO2 emissions positively
influence health spending in the selected countries. However, an improvement in energy efficiency and
renewable energy use is found to reduce health expenditure. A later study on Africa by Yakubu, Musah &
Danaa (2024) confirms this catalyst role, by revealing that carbon dioxide (CO2) emissions and renewable
energy consumption are positively related to health expenditure, just as education is in Africa during the
period 2000-2021. On the other hand, the study finds a significant negative effect of economic growth,
urbanization and industrialization on health expenditure.

A similar study by Fonchamnyo et al. (2022) employs data from 1995 to 2019 for 115 countries to
contribute to the subject under discussion. The results obtained using the Driscoll-Kraay technique add an
extra layer that focuses on globalization. Specifically, while economic globalization and financial
globalisation were found to significantly reduce health expenditure, social globalisation, environmental
pollution and interpersonal globalisation were found to significantly increase health expenditure in the
selected countries. Additionally, the author reveals that whereas the manufacturing output significantly
increased health expenditure in low middle-income and middle-income countries and in the different sub-
regional groupings, the agricultural production adversely affected health expenditure in low-middle-income
countries and in Latin American countries. Similarly, the service sector output was found to reduce health
expenditure in East Asian, the Pacific, and South Asia and to increase health expenditure in the Middle East
and North Africa. The use of the Driscoll-Kraay technique is, however, questionable as it is normally applied
to situations where the number of time periods is greater than the cross-sectional dimension (Driscoll &
Kraay, 1998), which appears not to be the case in the study here reviewed. Nevertheless, a later study by
Rahman, Dyuti & Tareque (2025) focuses on data for the BRICS nations from 2000 to 2023 to analyze good
health. The results based on the fixed effects model reveal that whereas the current health and out-of-pocket
costs significantly lead to good health outcomes, globalization exerts a detrimental moderating influence on
the correlation between health expenditures and positive health outcomes.

Similarly, a study by Li, Du & Zhang (2020) however, considering 3,546 patients in the Respiratory
and Critical Care Department of a tertiary hospital in Beijing between 2013 and 2015 as examples,
combining daily air-quality data using a generalized linear regression-analysis model, reports that air
pollution (PM2.5) has a significant positive impact on health-care expenditure directed towards respiratory
diseases, drugs, and antibiotics. Additionally, it was found that as the air-pollution index increased, health
care expenditure burden of respiratory diseases also gradually rose, suggesting heterogeneity in the
expenditure burden. A similar finding using the alternative measure of air pollution, viz. PM10 is likewise
reported in the data, as well as the length of stay in a hospital for treatment. Relatedly, Orset (2024) basing
on data from 15 European Union countries from 1992 to 2020 and a panel co-integration approach, shows
that whereas ammonia and cadmium emissions exert a statistically significant positive effect on health
expenditure in the short run, a similar effect is observable in the longrun but only for the arsenic emissions.

Bayraktar et al. (2024) uses the system GMM estimation on data for the top 25 countries with the
highest ecological footprint for the period 2000 to 2021 to argue that whereas economic growth and
ecological footprint had a positive impact on health expenditures in the selected countries, information and
communication technologies was found to exhibit a statistically significant but negative effect on health
expenditures. The Covid-19 pandemic in particular was observed to have significantly increased health
expenditures, similar to the environmental degradation, including carbon footprint, fishing grounds,
cropland, grazing land, and built-up land. A previous study by Wei, Rahim & Wang (2022) includes the
institutional quality variables in the health expenditure model for seven selected Emerging economies
covering the period from 2000Q1 to 2018Q1. The results therefrom, based on the co-integration approach
and the panel quantile regression, show that greenhouse gas emissions and regulatory quality are
significantly and positively correlated to human health issues in emerging economies just as economic
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growth, government health expenditure, and human capital are found to significantly reduce human health
disasters like malaria incidences and cases.

In summary, the available literature, though informative, provides mixed findings and is silent on
the role of institutional quality in the relationship between PEC and the disaggregated forms of health
expenditure. Moreover, SSA appears less represented in the various existing analyses so far carried out, at
least to our knowledge. The need to integrate policies that consider the environment, health and institutions
is the driving motivating force behind the current study.

Figure 1. Environmental Quality in SSA, 2002-2021

Environmental Quality in SSA, 2002-2021

o
S |
Lo
[qV}
o
o |
o
C N
$o
£
T -
= — 99— 0 —
e e e e e o-eos
S o O O 0—0-—0-0 0
Qo
o
O —
Ln
- 0-0-0 -0-0 0—-0 0 -0-0 0-0 000 -0-0¢ o—-0
T T T T T
2000 2005 2010 2015 2020
year
——— Carbon dioxide emission ——® —- Methane emission
— —@—- Nitrous oxide emission —&—— Greenhouse gas emission
—@&—— Pollution
Source: Author computations based on WDI (2025) data
Methodology

Data and variables

In order to work with a complete, balanced panel data, in this study, our analysis period is 2002-2021
for a selected group of 44 SSA countries (see Appendix A2). The dependent variable is the health expenditure
(HE). We disaggregate this into indicators by distinguishing between public health expenditure (PuHE),
private health expenditure (PrHE), and external health expenditure (EHE), to capture the specific effects on
each.

Figure 2 shows the relevant trends of the various types of expenditure including out-of-pocket and
current health expenditure. One of most outstanding observations is that while the external HE is the lowest
and has been growing at a slow rate, the private health expenditure has throughout analysis taken the top
position relative to EHE and PUBHE.

Nevertheless, all the expenditure indicators exhibit on average an increasing trend. The relevant data
for these variables is sourced from the World Bank World Development Indicators (World Bank, 2025). On
the other hand, the main independent variable is environmental quality here captured by several proxies.

As earlier suggested, and on the basis of their contribution to environmental deterioration and the
falling health standards, these include carbon dioxide (CO2), nitrous oxide emission (NO2), methane
emissions (METH) and greenhouse gas emissions (GHG) as well as air pollution (POLL).

Figure 1 demonstrates the trending performance of these indicators over time in SSA. Here, the
greenhouse gas emissions take a lion’s share, followed by methane emissions, CO2, NO2 and at the lower
end is POLL. Climate change, partially driven by these emissions is further captured by annual temperature
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changes. Data on the latter is sourced from Food and Agricultural Organization (FAO, 2024) database, while
the World Bank World Development Indicators (WB, 2025) provides data for all the environmental proxies.

Health expenditure in SSA, 2002-2021
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Figure 2. Health Expenditure in Sub-Saharan Africa, 2002-2021

To account for potential confounding variables, the study controls for per capita GDP growth,
maternal mortality rate, population, age dependency of old people, the Covid-19 period, immunization, as
well as control of corruption and political stability. Specifically, as used in Yakubu & Danaa (2024),
economic growth is measured by gross domestic product (GDP) per capita growth (annual %). As in Farai
et al. (2024) population is measured by annual population growth (%). As in Ibukun & Osinubi (2020), the
maternal mortality ratio (modeled estimate, per 100,000 live births).

This indicator is selected because of the four mortality rates prevalent in SSA, viz., infant mortality
rate, under-five mortality rate, neonatal mortality rate, and maternal mortality rates, Sub-Saharan Africa
(SSA) experiences the highest maternal mortality rates globally having for example accounted 70 per cent
of the global maternal deaths in 2020. Immunization is measured as the sum of immunization against measles
and DPT (% of children ages 12-23 months); and, CC, RL, GE, VA, RQ, PS are all estimates of the World
Governance Indicators (WGI) of the World Bank to capture the extent to which a country performs in terms
of control of corruption, rule of law, government effectiveness, voice and accountability, regulatory quality
and political stability respectively, with scores running from as low as -2.5 to the highest score of +2.5,
where higher scores represent better institutional quality of the relevant indicator just as low scores are
indicative of low performance. The data pertaining to these institutional indicators is sourced from WGI
(2025).

Additionally, a dummy variable (Covid19) was used to consider the effect of the COVID-19 pandemic
in SSA, where Covid19=0 for the year 2019 and before and Covid19=1 for the following years after 2019.

84



Table 1a. Descriptive Statistics — untransformed data

VARIABLES N mean Std. min max  skewness kurtosis
Carbon dioxide emissions (CO2) 880 1.071 2.114  0.0242 12.86 3.377 14.51
Methane emissions (NH4) 880 22.10 39.40 0.0505 267.4 3.819 19.81
Nitrous oxide emissions (NO2) 880 5.080 7.393  0.0096 38.83 2.215 7.471
Public health expenditure (PUHE) 880 98.89 170.2 0.444 1,352 2.974 13.41
External health expenditure (EHE) 879 30.55 33.74 0 228.0 2.483 10.48
Current health expenditure (CHE) 880 227.2 274.6 10.95 1,730 2.322 8.261
Private health expenditure (PrHE) 880 97.81 115.7 3.924 763.8 2.442 9.575
Out-of-pocket health expenditure (OHE) 880 69.21 84.26 3.064 663.0 3.524 18.12
Population growth (POP) 880 2.484 0.986  -2.629 6.220 -0.743 5.203
Urbanization (URB) 880 7.718+06 1.375+07 42,320 1.153+08  4.335 26.35

Renewable energy consumption (REN) 880 64.82 26.59 0.700 98.30 -0.905 2.699
Political stability (PS) 880  -0.495 0.877  -2.699 1.201 -0.336 2.363
Voice and accountability (VA) 880  -0.502 0.699  -1.999 0.975 0.114 2.163
Rule of law (RL) 880  -0.647 0.600 -1.851 1.024 0.437 2.769
Control of corruption (CC) 880  -0.599 0.633  -1.646 1.600 0.738 3.014
Government effectiveness (GE) 880  -0.739 0.601 -1.881 1.150 0.718 3.243
Regulatory quality (RQ) 880  -0.632 0.553 -1.856 1.197 0.629 3.482
Per capita GDP growth (GDP) 880 1.611 4.629  -36.82 30.02 -1.106 15.47
Age dependency, old (AGED) 880 5.918 1.598 3.262 16.48 2.080 10.29
Pollution (PM2.5) (POLL) 880 36.63 18.16 1 107.1 0.746 3.167
Immunization, DPT (IMM-dpt) 880 77.46 17.28 19 99 -0.942 3.212
Immunization, measles (IMM-me) 880 74.61 16.96 16 99 -0.608 2.721
Immunization (IMM) 880 152.1 33.68 37 198 -0.772 2.921
Temperature (°C) (TEMP) 880 0.999 0.364  -0.356 2.267 0.0764 3.373
Greenhouse gas emissions (GHG) 880 2.714 3.173 0.408 21.82 2.682 10.71
Countries 44 44 44 44 44 44 44

Note: All variables are untransformed data; Obs., Std., Min. and Max. respectively stand for observations, standard

deviation, minimum and maximum

Table 1b. Descriptive Statistics — Transformed data

1) (2) 3) 4 ®) (6) (7
VARIABLES N mean sd min max skewness kurtosis
POP 880 2.484 0.986 -2.629 6.220 -0.743 5.203
PS 880 -0.495 0.877 -2.699 1.201 -0.336 2.363
VA 880 -0.502 0.699 -1.999 0.975 0.114 2.163
RL 880 -0.647 0.600 -1.851 1.024 0.437 2.769
CC 880 -0.599 0.633 -1.646 1.600 0.738 3.014
GE 880 -0.739 0.601 -1.881 1.150 0.718 3.243
RQ 880 -0.632 0.553 -1.856 1.197 0.629 3.482
GDP 880 1.611 4.629 -36.82 30.02 -1.106 15.47
PUHE 880 3.613 1.350 -0.811 7.209 0.450 2.816
PrHE 880 4,078 0.991 1.367 6.638 0.194 2.849
EHE 877 2.929 1.040 -2.182 5.429 -0.356 3.912
OHE 880 3.803 0.909 1.120 6.497 0.0800 3.517
CHE 880 4,934 0.936 2.394 7.456 0.548 2.877
COo2 880 -0.984 1.356 -3.720 2.554 0.554 2.929
NH4 880 1.933 1.815 -2.986 5.589 -0.784 3.623
NO2 880 0.431 1.893 -4.646 3.659 -0.652 2.893
GHG 880 0.587 0.833 -0.896 3.083 0.775 3.122
POLL 880 3.468 0.544 0 4.674 -0.730 5.002
TEMP 877 -0.0798 0.461 -4.269 0.818 -2.329 15.54
URB 880 14.84 1.558 10.65 18.56 -0.353 2.958
REN 880 3.970 0.859 -0.357 4.588 -2.773 11.54
IMM 880 4.994 0.262 3.611 5.288 -1.488 5.693
EGED 880 1.748 0.237 1.182 2.802 0.836 4,711
Countries 44 44 44 44 44 44 44

Note: All variables are in logs except institutional indices, population and per capita GDP growth
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The descriptive statistics and the correlation matrix of all the employed variables can be found in
Tables 1 (a&b) and 2, respectively. From Table 1a, the means of various health expenditures, viz., PUHE,
PrHE, EHE, OPE and CHE, are respectively 98.9, 97.8, 30.5, 69.2 and 227, with corresponding standard
deviations of 170.2, 115.7, 33.7, 84.3 and 274.6, implying that the values vary in their closeness to the mean,
with large deviations noticed for PUHE and PrHE. Regarding the environmental proxies, the emissions from
CO02, Methane, nitrous oxide, and greenhouse, exhibit means of 1.1, 22.1, 5.1, and 2.7, with corresponding
standard deviations of 2.1, 39.4, 7.4 and 3.2, meaning that methane emissions appear outstanding with the
largest deviation. In Table 2, however, the correlation analysis shows that NO2 should not be in the same
model as METH, just as GHG should not be modeled with CO2. Also, with the exception of CC with PS,
all the other institutional indicators are highly correlated with each other.

Table 2. Correlation Analysis

Variables (1) (2) (3) 4 (5) (6) (7
(1) InCO2 1.00

(2) Inlmmun 0.21 1.00

(3) PS 0.55 0.47 1.00

4 cc 0.45 0.55 0.69 1.00

(5) gdppcgrowth -0.04 0.02 0.07 0.12 1.00

(6) POPGR -0.34 -0.34 -0.32 -0.57 0.03 1.00

(7) InAgedep_old 0.57 0.20 0.46 0.48 0.04 -0.47 1.00
(1) InMETH 1.00

(2) Inlmmun -0.43 1.00

(3) PS -0.55 0.47 1.00

4 cc -0.49 0.55 0.69 1.00

(5) gdppcgrowth 0.01 0.02 0.07 0.12 1.00

(6) POPGR 0.46 -0.34 -0.32 -0.57 0.03 1.00

(7) InAgedep_old -0.48 0.20 0.46 0.48 0.04 -0.47 1.00
(1) InNO2 1.00

(2) Inlmmun -0.28 1.00

(3) PS -0.52 0.47 1.00

(4)Ccc -0.32 0.55 0.69 1.00

(5) gdppcgrowth 0.05 0.02 0.07 0.12 1.00

(6) POPGR 0.29 -0.34 -0.32 -0.57 0.03 1.00

(7) InAgedep_old -0.52 0.20 0.46 0.48 0.04 -0.47 1.00
(1) InNO2 1.00

(2) Inlmmun -0.28 1.00

(3) PS -0.52 0.47 1.00

(4)Ccc -0.32 0.55 0.69 1.00

(5) gdppcgrowth 0.05 0.02 0.07 0.12 1.00

(6) POPGR 0.29 -0.34 -0.32 -0.57 0.03 1.00

(7) InAgedep_old -0.52 0.20 0.46 0.48 0.04 -0.47 1.00
(1) InGHG 1.00

(2) Inlmmun -0.16 1.00

(3) PS 0.27 0.47 1.00

4 cc 0.19 0.55 0.69 1.00

(5) gdppcgrowth -0.06 0.02 0.07 0.12 1.00

(6) POPGR -0.16 -0.34 -0.32 -0.57 0.03 1.00

(7) InAgedep old 0.34 0.20 0.46 0.48 0.04 -0.47 1.00
(1) InPOLL 1.00

(2) Inlmmun -0.25 1.00

(3) PS -0.36 0.47 1.00

4 cc -0.32 0.55 0.69 1.00

(5) gdppcgrowth -0.02 0.02 0.07 0.12 1.00

(6) POPGR 0.38 -0.34 -0.32 -0.57 0.03 1.00

(7) InAgedep old -0.37 0.20 0.46 0.48 0.04 -0.47 1.00
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(1) InTemp 1.00

(2) Inlmmun -0.07 1.00

(3) PS -0.18 0.47 1.00

(4)CccC -0.19 0.55 0.69 1.00

(5) gdppcgrowth -0.10 0.02 0.07 0.12 1.00

(6) POPGR 0.20 -0.34 -0.32 -0.57 0.03 1.00

(7) InAgedep_old -0.14 0.20 0.46 0.48 0.04 -0.47 1.00

Note: All variables are in logs except institutional indices, population growth and per capita GDP growth

Estimation Procedure
Given the panel nature of our study, we write the basic empirical model as follows:
Yit =p+ ¢'Zit + & 1)
Here, Y represents the dependent variable, which changes according to the type considered; Z are the
independent variables; £ and ¢ denote regression coefficients; & is the error term; iand tare the cross-
sections and time periods, respectively. We then expand equation (1) to capture the variables of interest in

examining the effect of environmental quality, institutional quality on the disaggregated form of health
expenditure as follows:

InHE, = B+, InEQ, + $,GDPPCG + ¢, In REN, + ¢, NURB, + .POPG,
+4,INS, +¢ In AGE, + g, In IMMUN,, +¢,Covid19, + &,

Here, in equation (2) HE (health expenditure) is the dependent variable while the main independent
variables are denoted as EQ (environmental variables) and INS (institutional quality indicators). We

control for POPG (population growth), AGED (age dependency of old), IMMUN (immunization
against measles and DPT), Covid19 (COVID-19 shock), GDPPCG (per capita GDP growth), REN
(renewable resources) and URB (urbanization).

Basically, we estimate three equations and their variants taking into consideration the different
selected environmental quality proxies capturing environmental degradation, pollution and climate change.
The health expenditure variable has five categories considered here independently, viz., current, private,
public, external and out-of-pocket respectively.

In order to capture the moderating effect of institutional quality on the relationship between
environmental indicators and health expenditure, the following model will be estimated:

INHE, = 8 +4,InEQ, + $,GDPPCG + ¢, In REN,, +¢, INURB, + #.POPG, -
+8,INS, + ¢, In AGE, + ¢, In IMMUN,, + ¢,Covid19, + 5, INEQ, *INS, +&,

Thus, the effect of environmental quality on each of the health expenditure indicator selected is from
equation (3) captured via the institutional quality.

oHE, _ @ + 5, INSi )
OEQ,

The interpretation of ¢ is the partial derivative of HE with respectto EQ when INS =0. Equation

)

(4) produces estimates for the effect of a change in EQ on HE when INS increases. Note that our

interactions provide us the ability to enrich our understanding of economic relationships between
environmental quality and health spending by establishing the conditions under which such relationships
apply, or are stronger or weaker. As such, and as argued by Andersson, Cuervo-Cazurra & Nielsen (2014)
interactions enable not only the extension of well-known relationships to contexts that the original research
did not consider, but they also help provide more detailed predictions about the relationships, going beyond

the simplistic argument “it depends”. For ease of interpretation, in equation (4), if both ¢ and &, are positive,
then EQ can be said to catalyze HE and INS is a complement to this effect by strengthening the positive
effect. However, if ¢ is positive and 0, is negative, this would imply that EQ drives HE and INS turns to
weaken this impact. Also, if ¢, is negative and o, is positive, it means that the negative impact of EQ on

HE is weakened by INS . Similarly, for cases where ¢ and J, both exhibit a negative sign, it means that
EQ reduces HE and INS plays a complimentary role.
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According to Musa (2025) and Demir et al. (2023) inter alia, the possibility of a non-linear
relationship between environmental quality and health expenditure exists. On this basis, we assume that
environmental quality would influence health expenditure up to a certain threshold and once this threshold
is surpassed, it will start to be behave differently. Therefore, we examine the possibility of this turning point,
by introducing a nonlinear relationship between environmental quality and health expenditure. Intuitively,
nonlinearity implies that the environmental quality effect on health expenditure is conditioned by the level
of environmental quality. Hence, the following model is additionally run:

HE; = 5, + BEQ, + 4, EQ: )
Where EQif is the environmental quality squared. The inclusion of this squared term enables us to

examine the non-linearity effect of environmental quality on health expenditure, as well as analyzing the
values of environmental quality thresholds. As theory avers, we calculate the thresholds only when both

coefficients of EQ, and EQif are statistically significant. Taking the first order conditions, we get equation
(6) from (5) as below:

OHE, a(:Bo +BEQ, + 5, EQ: )
EQ, OEQ,
= ﬁl + 2182 EQit =0 (6)

= EQ, (threshold) = ;—gl

2
Equation (6) is the environmental quality turning point or the threshold level of environmental quality,

where, f3; is the coefficient of the linear term and /3, is the coefficient of the quadratic term.

The estimation of equations (2) and (3) takes into consideration the fact that the number of cross-
sections (N) are larger than the time periods (T), but also the need of controlling for unobserved time-
invariant characteristics, such that we ensure unbiased estimates when these characteristics are correlated
with the included variables. The fixed effects estimator performs very well under such circumstances
particularly for static models. For as, alluded to in Verbeek (2021), in addition to controlling for unobserved
time-invariant heterogeneity that can lead to biased estimates in other models, the technique focuses on the
within-group variation and reduces omitted variable bias. The latter are within the focus of the current paper
rather than endogeneity. However, in adopting the fixed effects approach, we are in no way underrating the
usual critique attributed to the approach (e.g. those summarized recently in Collischon & Eberl, 2020).
However, as the same authors stress, there is no perfect estimation technique and that the fixed effects
method is still a viable approach worth adopting under appropriate circumstances. Nevertheless, the proper
pre-diagnostic tests are conducted to ensure the appropriateness of the FE, including the Hausman (1978)
test that provides a criterion for choosing between random effects and fixed effects estimator. The results
from the Hausman test and other tests are presented in the results tables shortly given.

According to Dickey & Fuller (1981), when T is less than 25, the need to test for unit root becomes
less important. Nevertheless, before the implementation of the fixed effects estimation technique we carry
out the unit root tests based on the nature of our data where time periods, T, is small relative to the number
of cross-sectional units (N), suggesting that the risk of spurious regressions is not negligible. Therefore, to
ensure an avoidance of the latter type of regressions, and to ensure the validity of our results, we perform
the panel unit roots, viz., the IPS test by Im, Pesaran & Shin (2003), the LLC test by Levin, Lin & Chu
(2002), and ADF test by Dickey & Fuller (1981) typically known as the Augmented Dickey-Fuller test. The
corresponding results are not presented here to spare space but are available on request.

Empirical Results and Discussion

As pointed earlier, we use fixed-effects (FE) since we are only interested in analyzing the impact of
variables that vary over time and the time-invariant characteristics are unique. Nevertheless, the Hausman
test was employed to choose between the random effect and the fixed effect estimators. The latter was found
preferable, as evident from the test results provided in the tables presented, where the Hausman chi-square
p-value is less than 0.05. Also, note that the F-statistic p-value is less than 0.05 throughout, implying the all
the coefficients in the models are different than zero.

The results in Table 3 models 1-12 show that methane (NH4) emissions, nitrous oxide (NO2)
emissions and greenhouse gas (GHG) emissions drive up public health expenditure, with a 1 per cent increase
in each translating into 0.370 per cent, 0.259 per cent and 0.400 per cent respective increase in domestic
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government health spending. By implication, an increase in these emissions is associated with an increase
in public expenditure. This is possible because the emissions can contribute to climate change, which can
lead to health effects because of the resultant health hazards such as heat-related illnesses, air pollution, as
well as infectious disease outbreaks and mental health challenges inter alia. In SSA where resources are
limited, the resultant increased health costs that arise from treating these conditions but also from the broader
societal costs of climate change adaptation and mitigation efforts, the possibility of catalyzing public health
expenditure is not farfetched. Our findings are consistent with Ibukun & Osinubi (2020) albeit contradicting
Dritsaki et al. (2024) who reveal that per capita emissions of greenhouse gases have a negative effect on per
capita health expenditure, except for the case of Greece, Lithuania, Luxembourg and Latvia.

Table 3. Effect of environmental quality on public and private health expenditure in SSA

Public health expenditure

Private health expenditure

(1) (2) (3) 4 (5) (6) ) (8) ) (10) (11) (12)
VARIABLES COo?2 NH4 NO2 GHG POLL  TEMP CO2  NH4 NO2 GHG POLL TEMP
GDP 0004 0002 0003 0002 0004 0004 000l -0.001 0001  -0001 0002  0.002
(0.003)  (0.003)  (0.003) (0.003)  (0.003) (0.003)  (0.002) (0.002) (0.002)  (0.002)  (0.002)  (0.002)
REN -0.522%%* -0.568%** -0.560%** -0.490%** -0.538*** -0533*** 0008 -0.066 -0.054 0040  -0.022  -0.020
(0.101)  (0.098)  (0.100)  (0.099)  (0.099)  (0.099)  (0.089) (0.086) (0.088)  (0.086)  (0.088)  (0.088)
URB 0.940%%%  0.740%** (0.814%%% (0.933*%%* (.074*** (.934%** (.485%** 0236*** (0351%** (.500%%* (.547%%* (.527%%*
(0.079)  (0.087)  (0.100)  (0.072)  (0.072)  (0.074)  (0.070) (0.076) (0.088)  (0.062)  (0.064)  (0.066)
POP 0032 0024 0.039%* 0026 0033 003  -0.005 -0013 0007 -0011 0001  0.001
0.024)  (0.023)  (0.024)  (0.023)  (0.024)  (0.024)  (0.021) (0.020) (0.021)  (0.020)  (0.021)  (0.021)
cc 0.286%*%  0.259%** (0.260%** 0.253*** (.203%** 0.285%** 0161*** 0.125%* 0.128*% 0.116** 0.154*** 0.160***
(0.060)  (0.059)  (0.061)  (0.059)  (0.060)  (0.060)  (0.053) (0.052) (0.054) (0.052)  (0.053)  (0.053)
PS 0.160%*%  0.158%** 0.152%** 0.150*** 0.157*** 0156*** 0029 0023 0015 0024 0021 0021
(0.032)  (0.032) (0.032) (0.032) (0.032) (0.032) (0.028) (0.027) (0.028) (0.028)  (0.028)  (0.028)
AGED 0.600%*%  0.646%** 0.669%** 0.576%** (0.500%** 0.571%** (.570%%*0.637*** 0.663%** 0.541%%* (.508%** (.556+**
0.171)  (0.169)  (0.173) (0.169)  (0.172)  (0.172)  (0.152) (0.148) (0.153)  (0.148)  (0.152)  (0.153)
IMM 0008 0017  -0.043 0040 0008 0024 0214** 0.229%%  0.152 0.261*** 0.228** 0.230**
(0.105)  (0.104)  (0.108)  (0.104)  (0.105)  (0.105)  (0.093) (0.091) (0.095)  (0.091)  (0.094)  (0.094)
CoV19 0.130%*%  0.140%** 0.134%%* 0.139%** 0.122%** 0130*** 0046 0059 0050 0057 0051  0.044
(0.044)  (0.044)  (0.044)  (0.044)  (0.045)  (0.044)  (0.039) (0.038) (0.039) (0.038)  (0.040)  (0.039)
co2 0.052 0.114%*
(0.059) (0.052)
NH4 0.370%** 0.507**
(0.081) (0.070)
NO2 0.259%* 0.332%
(0.115) (0.102)
GHG 0.400%** 0.549%**
(0.089) (0.077)
POLL -0.067 0.089
(0.072) (0.064)
TEMP 0.062%* 0.040
(0.029) (0.026)
Constant -0.155%%* 6.888%F* 7.1Q74%* Q5T7gRRK QA00FF* -QL118%K* 4.997*K%  D284%  -2.018% -5967FF* -B.345**K 5 GOYR**
(1.423)  (1433)  (L704)  (1.304)  (1.342)  (1.342) (1.259) (1.249) (1507) (1.137) (1.190) (1.192)
Observations 880 880 880 880 880 877 880 880 880 880 880 880
R-squared 0429 0443 0432 0442 0429 0432 0213 0255 0218 0253 0210 0210
F-Stat 6212 6568 6287 6553 6213 6248 2229 2826 2302 2803 2192 2184
Prob > F 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000  0.00
Year FE YES YES YES YES YES YES YES  YES YES YES YES YES
Wooldridge test ~ 27.98%** 28.10%** 28.65%%* 28.20%% 27.90%k* 27.Q7%%* 11343%4%% 114.1%%% 111.4%%%  1116%%*  118.3%%% 114.6%**
Hausman test 111.11%%% 122.08%%%  00.73%** 4476.9%** 124.68%%* 5A.25*** 45 1%%* GA5*** 5EIIFF* 3330k 3G5¥**  36.76%+

Note: The dependent variables in models (1) to (6) and (7) to (12) are the public health expenditure, and, private health expenditure respectively. All variables
— CO2 (carbon dioxide emissions), NH4 (methane emissions), NO2 (nitro oxide emissions), GHG (greenhouse gas emissions), POLL (air pollution), TEMP
(Temperature), AGED (age dependency, old), REN (renewable resource), URB (urbanization), IMM (Immunization) are in log form except GDP (per capita
GDP growth), POP (population growth), CC (control of corruption), PS (political stability) and the COV19 (COVID-19 dummy); Robust standard errors in
parentheses; *** p<0.01, ** p<0.05, * p<0.1
Source: Author computations

Note that data does not provide sufficient evidence of the role of the carbon oxide (CO2) emissions
in the latter health costs. Likewise, Eckelman et al. (2020) find that there is no obvious relationship between
CO2 emissions and public expenditures in the USA. Air pollution too is insignificantly important. However,
the effect of climate change with temperature as proxy is found to significantly orchestrate public health
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expenditure, with a 1 per cent increase in temperature is expected to lead to about 0.062 per cent increase in
public health expenditure. The relevant coefficient (0.062) is statistically significant at 5 per cent. This means
that as temperatures increase, public health expenditure increases, perhaps because the increase in the former
can lead to an increase in heat-related illnesses, which lead to more emergency room visits as well as hospital
admissions, and ultimately, higher healthcare costs, especially in the SSA contexts, where the majority focus
on survival. Li, Smyth & Yao (2023) document a similar finding for China with regard to the temperature
indicator.

Table 4. Effect of environmental quality on external and out-of-pocket health expenditure in SSA

| External health expenditure | Out-of-Pocket health expenditure
1) ) 3) @) (5) (6) @) (8) 9) (10) (11) (12)
Variables CO2 NH4 NO2 GHG POLL TEMP CO2 NH4 NO2 GHG POLL TEMP
GDP 0.006 0.006 0.008* 0.003 0.010**  0.010** 0.001 -0.000 0.001 -0.001 0.002 0.002
(0.005)  (0.005)  (0.005) (0.005) (0.005)  (0.005) (0.002)  (0.002) (0.002) (0.002)  (0.002)  (0.002)
REN -0.182 -0.443** -0.430*%* -0.195 -0.366** -0.372** 0.015 -0.050 -0.042 0.044 -0.012 -0.012
(0.181) (0.179)  (0.183) (0.176) (0.183)  (0.183) (0.089) (0.086) (0.088) (0.086)  (0.087)  (0.088)
URB 0.697***  (0.509*** 0.621*** 0.949*** 1.078*** 1,089*** (.309*** 0.106 0.185** 0.322*** (0.364*** (.359***
(0.142)  (0157)  (0.181) (0.126) (0.132)  (0.135) (0.070)  (0.076) (0.088) (0.062)  (0.063)  (0.065)
POP -0.003 -0.001 0.039 -0.006 0.024 0.030 -0.008 -0.015 0.003 -0.014 -0.003 -0.003
(0.042)  (0.042)  (0.043) (0.041) (0.043) (0.043) (0.021) (0.020) (0.021) (0.020) (0.021)  (0.021)
CcC 0.344***  (.287*** 0.279**  0.238** 0.350*** 0.360***  (.131** 0.101* 0.100* 0.090*  0.124**  0.131**
(0108) (0.108)  (0.112) (0.106) (0.111)  (0.110) (0.052) (0.052) (0.053) (0.052) (0.053)  (0.053)
PS 0.128** 0.088 0.070 0.092* 0.085 0.084 -0.004 -0.009  -0.017 -0.008 -0.011 -0.011
(0057) (0.057)  (0.058) (0.056) (0.058) (0.058) (0.028) (0.028) (0.028) (0.027) (0.028)  (0.028)
AGED 0.359 0.517* 0.608* 0.314 0.424 0.432  0.387** 0.443*** 0.472*** (0.359** (0.415***  (.386**
(0305) (0.306)  (0.315) (0.298) (0.314)  (0.314) (0.151) (0.148) (0.152) (0.147) (0.151)  (0.152)
IMM 0.391**  0.445** 0.268 0.531***  0.436**  0.436** 0.253*** (0.266*** 0.195** 0.296*** 0.266*** 0.264***
(0189) (0.189)  (0.197) (0.184) (0.193)  (0.193)  (0.093)  (0.091) (0.095) (0.091)  (0.093)  (0.093)
COoVv1i9 0.071 0.080 0.069 0.089 0.056 0.049 0.048 0.058 0.052 0.058 0.054 0.046
(0079) (0.079)  (0.081) (0.077) (0.082)  (0.081) (0.039)  (0.038) (0.039) (0.038)  (0.039)  (0.039)
CO2 0.661*** 0.105**
(0.104) (0.051)
NH4 0.920*** 0.423***
(0.145) (0.070)
NO2 0.766*** 0.306***
(0.209) (0.101)
GHG 1.426%** 0.503***
(0.156) (0.077)
POLL 0.059 0.096
(0.132) (0.064)
TEMP 0.004 0.018
(0.053) (0.026)
Constant -8.368*** -7 57*** -7.22%% -14.23*%** 14 58*** -1454*** .2 585** -0.404  -0.663 -3.474*** -3.870*** -3.396***
(2.546)  (2.595)  (3.095)  (2.305)  (2.460)  (2.460)  (1.251)  (L252) (1.498) (L134)  (1.182)  (L.184)
Observations 877 877 877 877 877 874 880 880 880 880 880 877
R-squared 0.247 0.247 0.223 0.283 0.210 0.213 0.134 0.166 0.139 0.172 0.132 0.130
F-Stat 26.93 26.95 23.56 3241 21.89 22.17 12.76 16.44 13.33 17.16 12.54 12.33
Prob > F 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Year FE YES YES YES YES YES YES YES YES YES YES YES YES
Wooldridge test 49.8*%**  49,09*** 48.99***  48.8***  49.9*%** 5123*** 114.5%** 117.61***117.2*** 112.5*** 120.8*** 120.0***
Hausman Chi-sg.  111.8*** 138.0*** 107.3*** 180.58*** 94,05*** 88.87*** 53.44***  18.01** 12.72** 33.03*** 108.3***  78.9***

Note: The dependent variables are External health expenditure in models (1) to (6); and Out-of-Pocket health expenditure in (7) to (12). All variables — CO2
(carbon dioxide emissions), NH4 (methane emissions), NO2 (nitro oxide emissions), GHG (greenhouse gas emissions), POLL (air pollution), TEMP
(Temperature), AGED (age dependency, old), REN (renewable resource), URB (urbanization), IMM (Immunization) are in log form except GDP (per capita
GDP growth), POP (population growth), CC (control of corruption), PS (political stability) and the COV19 (COVID-19 dummy); Standard errors in parentheses;
*** p<0.01, ** p<0.05, * p<0.1

Source: Author computations

On the other hand, in Table 3 Columns 7-12, all the emissions, viz., CO2, NH4, NO2 and GHG
emissions, are observed positively associated with private health expenditure. This means that as the
emissions increase, private health expenditure increases, perhaps because the increase in the former can lead
to several health problems such as respiratory diseases, cardiovascular complications and cancer, leading to
increased health costs and expenditure. Yakubu & Danaa (2024) have previously recorded similar results,
particularly for the CO2 indicator in Africa. The findings are also consistent with an earlier study by Apergis
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et al. (2020) who used data from 178 countries from 1995 to 2017, as well as Hamid & Wibowo (2022) with
focus on 5 ASEAN countries. Although Ibukun & Osinubi (2020) find that of the three proxies of
environmental quality (i.e. carbon dioxide, nitrous oxide and methane emission) it is carbon dioxide emission
that had the highest effect on healthcare expenditure for 47 African countries during the period 2000 to 2018,
our study distinguishes the effect according to the type of health expenditure where in the current case,
greenhouse gas appears to dominate in all the four types of health expenditures (PrHE, PUHE, OHE, EHE
and CHE), as evident in Tables 3-5. However, CO2 has the lowest quantitative effect in all except for public
health expenditure where no substantial evidence exists to pin its relevance. Specifically, in Table 4 for
example, a 1 per cent increase in the methane emissions tantamount to about 0.920 per cent increase in the
external health expenditure, whereas a similar increase would lead to 0.766 per cent,0.661 per cent and 1.426
per cent increase in the latter expenditure.

Furthermore, an increase of 1 per cent in CO2, NH4, NO2 and GHG emissions is likely to lead to
drive up out-of-pocket expenditure by 0.105 per cent, 0.423 per cent, 0.306 per cent and 0.503 per cent
respectively, other factors constant. This means that the when the SSA countries experience a poor
environmental quality in the indicators here considered, the repercussions will be felt through increased
external and out-of-pocket health expenditure. This is probably because of the health risk and dangers the
poor environmental quality can insinuate, leading to increased health costs and spending. In particular, we
note the importance of foreign aid directed towards health during times when environmental quality is
deteriorating. An increase in the out-of-pocket spending attributed to these environmental hazards would not
only mean foregoing other essential needs like food, housing and education, but also leading to a sale of
assets or incurring debts to pay for increasing health costs. Note that data provides no evidence of the
significant effect of air pollution, nor climate change as measured by the temperature proxy, on the EHE or
on OHE expenditure categories in Table 4. In Table 5 however, the effect of temperature on the current
health expenditure is positive, albeit weakly significant at 10 per cent statistical level. Nevertheless, this
positivity is consistent with Socol, luga & Socol (2023) who observe that during the period 2000 to 2020,
the rising temperature and CO2 emissions were directly increasing the health burden on individuals' health
and forced governments to enhance health spending in the European Union member states. In SSA, where
the common talk is that the region is experiencing a disproportionate burden from the effects of climate
change, it is likely that rising temperatures would lead to a higher burden of health issues like infectious
diseases and malnutrition and lead to an increase in the current health spending. Overall, Table 5 confirms
further the dangers of poor environmental quality to total current health expenditure, with greenhouse gas
emissions and carbon dioxide emissions possessing the largest and smallest impact respectively in terms of
magnitude. Still here, we fail to observe any significant effect of air pollution on the current health
expenditure.

Introducing institutional quality as interactions in Tables 6 and 7 produces additional interesting
findings. In Table 6, for example, we observe that whereas CO2 drives the private HE, EHE, OHE and CHE,
as previously noted, an increase in the control of corruption can be said to catalyze only the EHE and OHE
expenditure types, implying that corruption control is a complement to this effect by strengthening the
observed positive effect. For example, when there is an improvement in the control of corruption, the total
effect of CO2 on EHE would now be 0.654 (i.e. 0.784+0.216[-0.599]) instead of 0.661 (Table 4, Column1l).
Note that the -0.599 is the mean value of CC from Table 1. Similarly, while without the interaction the direct
effect of CO2 on OHE is 0.105, the presence of an improving control of corruption reduces this effect to a
total marginal effect of about 0.0995 (i.e. 0.169+0.116[-0.599]). A related argument holds when we have
better institutional quality in terms of regulatory quality, government effectiveness and political stability as
earlier noted. The importance of latter for example in boosting the total reduction in the effect of CO2 on
external health financing from 0.661 to about 0.64368 is notable. Intuitively, countries with weak
institutions, are much more likely to experience higher health costs associated with environmental
degradation, including say, an increase in spending on disaster relief and health hazards linked to poor
inhaling CO2 emissions.

Regulatory quality for example is found to positively moderate the relationship between CO2 and
EHE on one side and between CO2 and OHE on the other. Specifically, countries with better regulatory
quality are likely to reduce the effect of CO2 on EHE from 0.661 to about 0.502, just as a similar OHE effect
of CO2 would be reduced from 0.105 to about 0.053, following a similar argument. An improvement in the
government effectiveness too acts as a strong catalyst in the relationship between CO2 and each of the health
expenditure forms, viz., PrHE, EHE and OHE. Countries with better government effectiveness are found to
exhibit lower detriment of poor environmental quality on private health expenditure, out-of-pocket health
expenditure, and external health expenditure, from as high as 0.114, 0.105, and 0.661 respectively to 0.079,
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0.071 and 0.518 in that order, effectively implying in the latter case a reduction of about 30.1 per cent, 32.4
per cent and 21.6 per cent. Also, it is only in the external health expenditure model that political stability is
found to strengthen the observed role of CO2. The importance of the four institutional quality indicators,
viz., corruption control, regulatory quality and government effectiveness and political stability in the CO2
relationship with the observed spending types means that an improvement in each of these would moderate
the health expenditure effect of CO2 in SSA.

In Table 7, we observe further that improvements in voice and accountability would reduce the
detrimental effect of climate change on the current health expenditure. Perhaps this is because with better
accountability resources are utilized rightly to mitigate the climate change effects on total health spending.
Specifically, as evident from Column 9, the reduction is noticeably high, from 0.041 without VA intervention
(Table 5, Column 6) to 0.0189 when VA is allowed to moderate the observed effect. This represents almost
53 percentage reduction. Similarly, better political stability is likely to provide support to the relationship
between pollution and private HE, pollution and OHE. Also, better government effectiveness is found to
reduce the effect of pollution on OHE from about 0.096 to about 0.052. The importance of institutional
quality is likewise documented in an earlier study by Wei, Rahim & Wang (2022) focusing on seven selected
Emerging economies covering the period from 2000Q1 to 2018Q1.

Table 5. Effect of environmental guality on current health expenditure in SSA

1) (2) 3) 4 ) (6)
VARIABLES cO2 NH4 NO2 GHG POLL TEMP
GDP 0.001 0.001 0.002 -0.000 0.003 0.003
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
REN -0.059 -0.144* -0.143* -0.045 -0.108 -0.107
(0.076) (0.074) (0.075) (0.073) (0.076) (0.076)
URB 0.725%%*  0.577*** 0.607*** 0.778%%*  0.827***  0.806***
(0.060) (0.065) (0.075) (0.053) (0.055) (0.056)
POP 0.019 0.015 0.034* 0.015 0.026 0.028
(0.018) (0.018) (0.018) (0.017) (0.018) (0.018)
cC 0.175%%*  0.148%** 0.139%** 0.131%**  0.174***  0.177%**
(0.045) (0.044) (0.046) (0.044) (0.046) (0.045)
PS 0.084%**  0.073*** 0.065%** 0.075%%*  0.071***  0.071***
(0.024) (0.024) (0.024) (0.023) (0.024) (0.024)
AGED 0.517%%%  Q577*** 0.624%%* 0.492%%%  0B41***  510%**
(0.129) (0.127) (0.131) (0.125) (0.131) (0.131)
IMM 0.200%**  0.228%** 0.144* 0.261%**  0.225%**  0.231***
(0.079) (0.078) (0.081) (0.077) (0.080) (0.080)
COV19 0.073** 0.081%* 0.076** 0.082%* 0.072%* 0.069%*
(0.033) (0.033) (0.033) (0.032) (0.034) (0.034)
co2 0.181%**
(0.044)
NH4 0.406%**
(0.060)
NO2 0.369%**
(0.087)
GHG 0.556%**
(0.066)
POLL 0.048
(0.055)
TEMP 0.041*
(0.022)
Constant 7267 5 QL1*** 5. 450%** -8.850%**  -0088***  -8504%**
(1.072) (1.075) (1.286) (0.962) (1.021) (1.021)
Observations 880 880 880 880 880 877
R-squared 0.447 0.465 0.448 0.481 0.436 0.438
F-Stat 66.72 71.74 66.92 76.48 63.86 64.18
Prob > F 0.000 0.000 0.000 0.000 0.000 0.000
Wooldridge chi-sgq.  106.9%**  108.8*** 109.8%** 105.9%**  110.98***  108.5%**
Hausman test 122.05%**  235.87*** 166.4***  135.48***  135.06%**  133.2%%*
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Note: The dependent variable is the current health expenditure. All variables — CO2 (carbon dioxide emissions),
NH4 (methane emissions), NO2 (nitro oxide emissions), GHG (greenhouse gas emissions), POLL (air pollution),
TEMP (Temperature), AGED (age dependency, old), REN (renewable resource), URB (urbanization), IMM
(Immunization) are in log form except GDP (per capita GDP growth), POP (population growth), CC (control of
corruption), PS (political stability) and the COV19 (COVID-19 dummy); Standard errors in parentheses; *** p<0.01,
** p<0.05, * p<0.1

Source: Author computations

health expenditure in SSA

Table 6. Moderating effect of institutional quality on relationship between environmental degradation and

| PrHE | EHE | OHE | CHE |
1) ) ©) 4) 5) (6) () 8) ) (10) (11)
Variables CO2*CC CO2*RQ CO2*GE CO2*GE CO2*PS CO2*RQ CO2*GE CO2*CC CO2*RQ CO2*GE CO2*GE
CO2 0.145%** 0.106** 0.178*** (.784*** 711*** (,638*** (.749%** (.169*** (.152%** (.237*** (.173***
(0.055) (0.054) (0.058)  (0.111) (0.106) (0.106)  (0.116)  (0.054)  (0.053)  (0.057)  (0.050)
cc 0.208*** 0.551%** (.328%* 0.231%**
(0.060) (0.127)  (0.108) (0.059)
PS 0.033 0.143**  0.344** 0.005
(0.029) (0.057)  (0.099) (0.028)
CO2*CC  0.055* 0.216%** 0.116%**
(0.033) (0.071) (0.033)
CO2*RQ 0.059* 0.215%** 0.157***
(0.033) (0.066) (0.033)
RQ 0.320%** 0.210%** 1.047%**  (.887*** 0.374*** (0.206%** (0.290***
(0.064)  (0.068) (0.127)  (0.134) (0.063)  (0.066)  (0.058)
CO2*GE 0.133%** 0.312%** 0.224***  0.057*
(0.040) (0.080) (0.039)  (0.034)
GE 0.268*** 0.322* 0.334***  (,170**
(0.082) (0.165) (0.081)  (0.070)
CO2*PS 0.136%**
(0.051)
Observations 880 880 880 877 877 877 877 880 880 880 880
R-squared 0.215  0.224  0.234 0.255  0.253  0.289 0.293 0.147 0.170 0.180 0.459
Year FE YES YES YES YES YES YES YES YES YES YES YES
F-Stat 2056 2391  22.93 2558 2532  33.39 30.92 12.90 16.92 16.51 63.74
Prob>F 0000  0.000  0.000 0.000  0.000  0.000 0.000 0.000 0.000 0.000 0.000
Wooldrid
ge chi-sq.
Hausman
test

Note: The dependent variable is the private health expenditure (Models 1-3), external health expenditure (Models 4-7), out-of-pocket
health expenditure (Models 8-10) and current health expenditure (Model 11). All models include (but not shown here) CO2 (carbon
dioxide emissions), AGED (age dependency, old), REN (renewable resource), URB (urbanization), IMM (Immunization) in log form
and unlogged GDP (per capita GDP growth), POP (population growth), CC (control of corruption), PS (political stability) and the
COV19 (COVID-19 dummy); As in previous Tables, all the diagnostic tests and a constant are included (but not shown here). Standard

errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1
Source: Author computations

Additional findings point to the importance of renewable resources in reducing public health
expenditure, while urbanization, age dependency (old), corruption control, political stability and Covid-19
in driving upwards public health expenditure. On the other hand, other factors constant, going by Model (7)
in Table 3, an increase in urbanization by 1 per cent would enhance private health expenditure by about
0.485 per cent, whereas a unit increase in the control of corruption is associated with 17.5 per cent change

in PrHE (i.e.100[e” —1] =100[e***" —1] 17.5). Similarly, a unit increase in CC and PS would

respectively lead to about 33.1 per cent and 17.4 per cent change in public HE, while a similar unit increase
in the same institutional quality indicators would respectively translate into about 41.1 per cent and 13.7 per
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cent in EHE, as well as 19.1 per cent and 8.8 per cent in CHE. Likewise, a unit increase in CC is likely to
produce about 14 per cent change in OHE. We also find that GDP, urbanization, CC, PS and immunization
are positively associated with the external health expenditure, whereas renewable resources are adversely
related to it (Table 4). Likewise, urbanization, CC, age dependency (old) and immunization propel out-of-
pocket health expenditure. These results are further tested on the total health expenditure in Table 5 where
still renewable resources reduce CHE whereas urbanization, population, CC, PS, age dependency (old),
immunization and Covid-19 dummy. In the latter case for example, the period of COVID-19 led to increased
health expenditure relative to the period before COVID-19. Bayraktar et al. (2024) documents similar finding
on latter pandemic for the top 25 countries with the highest ecological footprint for the period 2000 to 2021.
Our findings on the institutional quality effect are also consistent with Wei, Rahim & Wang (2022).

Table 7. Effect of institutional quality on the relationship between pollution, temperature and
health expenditure

| PrHE | EHE | OHE | CHE |
1) () ©) 4) (5) (6) ) (8) 9)
VARIABLES POLL*PS POLL*RL POLL*RL POLL*RQ POLL*PS POLL*RL POLL*GE POLL*RL TEMP*VA
POLL 0.139%** 0.264***  0.308* -0.425** 0.139**  0.215** -0.199%* (.204***
(0.065)  (0.091) (0.183)  (0.184)  (0.065)  (0.090)  (0.096)  (0.077)
PS -0.679%** -0.609%**
(0.196) (0.195)
cc 0.172%** 0.139%**
(0.053) (0.053)
POLL*PS 0.189*** 0.162%**
(0.053) (0.052)
POLL*RL 0.229**  0.311* 0.156* 0.196**
(0.092)  (0.185) (0.091) (0.078)
RL -0.742%*%  -1.222* -0.558* -0.630%**
(0.328)  (0.662) (0.326) (0.280)
RQ 0.267%** 1,029%**  3,152%** 0.276%**  0.255%**  (0,345%**
(0.065)  (0.131)  (0.588) (0.065)  (0.066)  (0.055)
POLL*RQ -0.642%**
(0.168)
POLL*GE -0.339%**
(0.083)
GE 1.193%**
(0.291)
TEMP 0.044**
(0.022)
TEMP*VA 0.050*
(0.027)
VA 0.292%**
(0.044)
Constant SB.92FKK  _G5RRK ][4 GrRk 1D Grak 4 3GRER 4 18ERER D TQxk  gQQERx g 1 7Rk

(1.192)  (1.216) (2.465)  (2.376)  (1.187)  (1.209)  (1.180)  (1.037) (1.017)

Note: The dependent variable is the private health expenditure (Models 1-2), external health expenditure (Models 3-4), out-of-pocket
health expenditure (Models 5-7) and current health expenditure (Model 8-9). All models include (but not shown here) CO2 (carbon
dioxide emissions), AGED (age dependency, old), REN (renewable resource), URB (urbanization), IMM (Immunization) in log form
and unlogged GDP (per capita GDP growth), POP (population growth), CC (control of corruption), PS (political stability) and the COV19
(COVID-19 dummy); As in previous Tables, all the diagnostic tests are included (but not shown here). Standard errors in parentheses;
*** p<0.01, ** p<0.05, * p<0.1
Source: Author computations

Finally, we investigate the non-linearity issue with regard to environmental quality effect on health
expenditure as earlier indicated. As the results in Tables 8 and 9 show, there is evidence of non-linearity in
some health expenditure models but not all. This means that the observed relationship between these
environmental quality indicators and health spending is non-linear. The change of sign from a significantly
positive to negative on the associated coefficients of the unsquared and squared EQ variables respectively
affords us the conclusion of a U-shaped curve. In Table 8 for example, it is observable that only nitrous
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oxide (NO2) and greenhouse gas (GHG) emissions exhibit non-linearity in the public expenditure (PUHE)
model, whereas it is the methane (NH4) and greenhouse gas (GHG) emissions that present a non-linearity
relationship in the private health expenditure (PrHE) model. On other hand, in the out-of-pocket health
(OHE) expenditure model, we find only the methane (NH4) emissions portraying this U-shaped relationship,
while GHG is non-linear in the current health expenditure (CHE) model. The non-linearity finding here
observed is consistent with what is revealed in the earlier studies by Musa (2025) and Demir et al. (2023).
Notable however, is that linearity is proved for the NO2 in the PrHE model, CO2, NO2 and GHG in the
external health expenditure (EHE) model, and, NO2 in the OHE model. As evident in Tables 8 & 9, all
relevant coefficients, both unsquared and unsquared, are all significantly positive.

Table 8. Environmental quality on health expenditure in SSA — Threshold effect

Panel A | Public health expenditure | Private health expenditure |
1) ) Q) (4) G  ©® @ (8) 9) (10) (11) (12
VARIABLES CO2 NH4 NO2 GHG POLL TEMP CO2 NH4 NO2 GHG POLL TEMP
COo2 0.079 0.103
(0.080) (0.068)
CO2_Squared  0.020 0.006
(0.022) (0.018)
NH4 0.382** 0.704***
(0.156) (0.130)
NH4_Squared -0.012 -0.049**
(0.027) (0.022)
NO2 0.220* 0.189*
(0.115) (0.098)
NO2_Squared -0.058*** 0.032*
(0.019) (0.017)
GHG 0.793*** 0.588***
(0.139) (0.118)
GHG_Squared -0.211** -0.073*
(0.045) (0.039)
POLL 0.181 -0.219
(0.205) (0.174)
POLL_Squared -0.053 0.085**
(0.045 (0.038)
TEMP 0.092* 0.005
(0.048) (0.041)
TEMP_Squared 0.029 0.009
(0.020) (0.017)
Threshold NA NA 1.897 1.879 NA NA NA 7.184 NA 4.027 NA NA
Panel B External health expenditure Out-of-pocket health expenditure
Variable CO2 NH4 NO2 GHG POLL TEMP CO2 NH4  NO2 GHG POLL TEMP
COo2 0.846*** 0.143**
(0.134) (0.068)
CO2_Squared  0.070* 0.025
(0.036) (0.019)
NH4 0.363 0.616***
(0.269) (0.133)
NH4_Squared 0.088* -0.046**
(0.046) (0.023)
NO2 0.388* 0.179*
(0.198) (0.099)
NO2_Squared 0.137*** 0.037**
(0.034) (0.017)
GHG 0.815%** 0.387***
(0.236) (0.120)
GHG_Squared 0.144* 0.002
0.077) (0.039)
POLL 0.053 -0.216
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(0.354) (0.175)
POLL_Squared 0.039 0.088**
(0.077) (0.038)
TEMP -0.105 -0.014
(0.082) (0.041)
TEMP_Squared -0.055 0.013
(0.035) (0.017)
Threshold NA NA NA NA NA NA NA  6.696 NA NA NA NA

Note: All models include controls, a constant and diagnostic tests plus all the details as indicated in the other tables. NA means
not applicable, either because the two coefficients are not significant or only one is significant or they are both positive. The
calculation is based on Equation 6.

Additionally, we identify several threshold levels unique for each EQ of interest, but each threshold
appears dependent on the type of health expenditure under consideration. For example, while in the PUHE
model, the turning point for NO2 happens at about 1.897, that of GHG takes place at a threshold of 1.879
(see Columns (3) & (4). This means that the NO2 and GHG effects are expectedly positive until respective
thresholds of about 1.897 and 1.879. Note that when we compare these values with the respective means
during the period under study earlier presented in Table 1b, viz., 0.431 and 0.587 respectively for NO2 and
GHG (in logs), it implies that the respective curves have not yet taken a U-turn. On the other hand, in the
private health expenditure specification, it is the methane emissions (NH4) and greenhouse gas emissions
(GHG) that demonstrate asymmetry. Specifically, while the NH4 has a turning point at about 7.184, the
threshold for GHG happens at 4.027. Still here, relative to the average values of 1.933 and 0.587 of the
respective variables, it is safe to conclude that the NH4 and GHG have not yet taken the U-turn to start
affecting the relevant health expenditures negatively.

Table 9. Environmental guality on current health expenditure in SSA

(1) () ®) 4 () (6)
VARIABLES co2 NH4 NO2 GHG POLL TEMP

COo2 0.169***
(0.055)
C0O2_Squared 0.003
(0.015)
NH4 0.376***
(0.108)
NH4_Squared -0.006
(0.019)
NO2 0.234***
(0.081)
NO2_Squared 0.008
(0.014)
GHG 0.693***
(0.096)
GHG_Squared -0.121***
(0.031)
POLL -0.123
(0.143)
POLL_Squared 0.056*
(0.031)
TEMP 0.019
(0.034)
TEMP_Squared 0.006
(0.014)

Threshold NA NA NA 2.864 NA NA

Note: All models include controls, a constant and diagnostic tests plus all the details as indicated in the other
tables. NA means not applicable, either because the two coefficients are not significant or only one is
significant or they are both positive. The calculation is based on Equation 6.
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Conclusions

We set out to examine both the direct and indirect roles of environmental quality on health expenditure
in SSA during the period 2002-2021. The health expenditure was disaggregated into the public, private,
external, out-of-pocket health expenditure types whereas the environmental quality indicators captured
included carbon dioxide emissions, methane emissions, nitrous oxide emissions, greenhouse gas emissions,
as well as a proxy for climate change and air pollution. The analysis was carried out using the fixed effects
approach selected on the basis of the data characteristic and the Hausman test.

The results obtained from the above estimation technique exhibit differential findings depending on
the expenditure type and the environmental quality indicator considered. While methane (NH4) emissions,
nitrous oxide (NO2) emissions, greenhouse gas (GHG) emissions are found to increase the overall current
health expenditure (CHE) as well as the public, private, external and out-of-pocket health expenditures albeit
at varying magnitudes, we fail to find evidence of the importance of carbon dioxide (CO2) emissions in the
public health spending., but significantly a catalyst for the remaining expenditure forms. The climate change
indicator employed (Temperature) is similarly found to steer upwards the public health spending but less
important for the total current health expenditure. Data provides no significant evidence that climate change,
as measured by temperature, influences the external and out-of-pocket health expenditures. Likewise, air
pollution has not significant impact on any health expenditure type we considered in the study. Additionally,
we find that the observed relationship between environmental quality (CO2) and health expenditure is
moderated by institutional quality, specifically government effectiveness in all the expenditure models;
regulatory quality in the PrHE, PUHE, EHE and OHE models; control of corruption in the PUHE, PrHE and
OHE specification; and, political stability in the PUHE and EHE models. On the other hand, political stability
and rule of law, regulatory quality and rule of law, voice and accountability and rule of law, political stability,
rule of law and government effectiveness, respectively moderate the pollution-health-expenditure
relationship, whereas only voice and accountability influence the association between climate change and
the current health expenditure in SSA. The other important finding is that while it is NO2 and GHG that
show non-linearity effect on PUHE model, just as NH4 and GHG do in the PrHE model, NH4 in the OHE
model, and, GHG in the CHE model, the relationship between CO2, NO2, GHG and EHE is evidently linear,
and only NO2 is linear in the PrHE model.

The above findings are indicative of the important need for policy-makers in SSA to focus on
environment-friendly strategies in the health financing mechanisms while considering crucial the measures
to improve institutional quality. Without considering these issues, by equally investing in them, health
expenditure might keep increasing as the poor environmental quality related diseases increase amidst poor
institutions. Quite important is the observation that while some environmental indicators exhibit non-
linearity in the different expenditure functions, others are evidently linear, suggesting that this ought to be
considered in the future design of policies as it demonstrates partly the existence of a U-shaped curve and a
threshold level at which some indicators would turn to benefit health spending downwards. The presence of
non-linearity in some environmental quality indicators for specific health expenditures also implies that a
one-size-fits-all policy may be inadequate. Future studies would look extensively at the empirical application
of the observed non-linearity here documented.
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Abstract

Introduction: Timely trauma care during the "golden hour" is critical to reducing mortality
in military and civilian emergencies. Recent advancements in artificial intelligence (Al),
machine learning, and robotics offer new opportunities to improve outcomes through
autonomous diagnostics, triage, and logistical coordination. However, there remains a
significant gap in integrating these technologies into trauma care systems, particularly in
austere or high-pressure environments. Methods: This study conducted a systematic literature
review to evaluate the effectiveness of Al-driven autonomous systems in trauma care.
Databases searched included PubMed, Scopus, and Web of Science, covering publications
from January 2000 to April 2025. Search terms included “Al in trauma care,” “golden hour,”
“autonomous medical systems,” and “emergency response.” Grey literature and institutional
reports were also analyzed. Study quality was assessed using the Newcastle-Ottawa Scale and
AMSTAR tools. Results: Al systems demonstrated high diagnostic accuracy (AUC 0.88-0.92)
and significantly improved triage efficiency (e.g., 18.7-minute reduction in wait time).
Autonomous evacuation using drones reduced mortality by up to 30%, while rapid surgical
handoff was associated with a 66% mortality reduction. Applications in both military and
civilian settings showed survival rates exceeding 86%. Key areas enhanced by Al included
injury detection, patient prioritization, evacuation logistics, and outcome prediction.
Discussion: Al-driven systems enhance each phase of trauma care, particularly within the
golden hour. Despite their benefits, challenges remain, including data biases, variable trauma
timelines, and ethical considerations. Proposed solutions include the development of offline-
capable mobile applications and real-time decision-support tools. Further research is needed to
validate Al models and optimize system deployment in resource-limited environments.
Conclusion: Al-driven autonomous trauma care systems show substantial promise in
improving survival and operational efficiency in both military and civilian emergencies.

-l This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International

License (CC BY 4.0) (https://creativecommons.org)
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Integrating these technologies into trauma response protocols may redefine standards for
emergency care and significantly reduce preventable deaths.

Keywords: Artificial Intelligence (Al), Trauma Care, Golden Hour, Autonomous Medical Systems,
Emergency Response, Military Medicine, Triage Algorithms, Al Diagnostics, Medical Robotics, Evacuation
Logistics, Mortality Reduction, Mobile Health (mHealth), Decision Support Systems, Battlefield Medicine,
Predictive Analytics.
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Introduction

Advances in artificial intelligence (AI), machine learning, and robotics hold transformative
potential for trauma care, particularly in high-stakes military and civilian emergencies. These
technologies offer life-saving capabilities by addressing longstanding challenges in emergency response,
including delays in diagnosis, triage, and evacuation. Despite their promise, a significant gap remains in
effectively integrating AI-driven autonomous systems into existing trauma care infrastructure. This
review aims to bridge that gap by exploring how Al technologies can enhance outcomes in time-critical
trauma scenarios (Worsham et al., 2024; Liu et al., 2023).

In moments where every second determines survival, such as battlefield injuries or civilian mass-
casualty incidents, intelligent systems can dramatically alter the trajectory of care. Through real-time
decision support, automated diagnostics, and robotic interventions, Al-driven platforms are redefining
the speed and precision of trauma responses.

The concept of the "golden hour", the first 60 minutes following injury, is critical for preventing
irreversible physiological damage and reducing mortality rates (Cowley, 1975). The U.S. Department of
Defense institutionalized this concept during the war in Afghanistan, mandating evacuation within one
hour, which led to a marked reduction in combat mortality (Kotwal et al., 2016). Studies show that rapid
surgical intervention within this window reduces mortality by up to 66%, with approximately 68% of
trauma deaths occurring during this period (Annals, 2024). While some critics have questioned the
empirical robustness of the golden hour (Bledsoe, 2002), its importance remains undisputed, particularly
in contemporary conflict zones such as Georgia (Khorram et al., 2022).

Large-scale military operations pose significant challenges for trauma care. The Army Health
System (AHS) must manage high volumes of casualties under severe logistical constraints (Worsham et
al., 2024). Civilian trauma care systems face similar pressures, especially in mass-casualty events, with
polytrauma cases representing up to 38% of injuries treated at forward surgical hospitals (Rai et al.,
2011). Exsanguination alone accounts for 40-60% of preventable trauma deaths, underscoring the need
for rapid haemorrhage control (JRSM, 2015).

Al and autonomous systems are emerging as powerful tools to address these challenges. They have
demonstrated high diagnostic accuracy (AUC 0.88 for critical conditions; 0.89 for haemorrhage
detection) (Hamilton et al., 2021; Liu et al., 2023), and can reduce triage wait times by an average of 18.7
minutes (Char et al., 2024). Autonomous drones, equipped with real-time data analytics, have been
shown to increase survival rates by 30% through faster casualty evacuation (Pamplin et al., 2025). Data-
driven decision-making further optimizes outcomes across the care continuum, with reported diagnostic
AUGs ranging from 0.88 to 0.92 (Hamilton et al., 2021; Meyer et al., 2022).

Trauma care spans four critical phases: pre-hospital stabilization, evacuation, definitive surgical
care, and rehabilitation (Kotwal et al., 2016; Rai et al., 2011). The initial phase emphasizes haemorrhage
control and rapid triage within the golden hour (JRSM, 2015). Evacuation requires timely transport to
advanced surgical facilities (Annals, 2024). Definitive care addresses complex polytrauma cases, while
rehabilitation focuses on functional recovery and return to duty or civilian life (Worsham et al., 2024).
Al enhances each phase through automated diagnostics, intelligent triage, and logistics optimization.
Wearable biosensors and Al-assisted monitoring systems provide continuous physiological assessment,
improving situational awareness and care coordination (Liu et al., 2023; Pamplin et al., 2025).

Many modern trauma care innovations—such as tourniquets, haemostatic agents, portable
ultrasound devices, telemedicine, and advanced prosthetics—originated in military contexts before
being adapted to civilian healthcare (JRSM, 2015). This military-to-civilian transfer continues with Al
technologies, which now offer advanced capabilities for managing haemorrhage, minimizing delays, and
delivering real-time, autonomous interventions. Conflicts like the Kargil War have highlighted the need

102


https://doi.org/10.52340/healthecosoc.2025.09.01.11

for such innovations (News, 2021), and Al systems are increasingly positioned to meet that need (Liu et
al., 2023; Char et al., 2024).

This review investigates the role of Al-driven autonomous systems in reducing trauma-related
mortality and improving care across all stages, diagnostics, triage, coordination, evacuation, surgical
care, rehabilitation, and return to duty. By examining applications in both military and civilian settings,
it identifies emerging solutions and strategic pathways to enhance trauma outcomes (Worsham et al.,
2024; Kotwal et al., 2016; Rai et al., 2011).

Methodology

A comprehensive literature search was conducted across PubMed, Scopus, and Web of Science
using targeted search terms, including “Al in trauma care,” “golden hour,” “autonomous medical

» o«

» «

systems,” “battlefield trauma,” “Al diagnostics,” and “emergency response.” To enhance the scope and
inclusivity of the review, grey literature from platforms such as ResearchGate and institutional reports
was also examined. The search covered publications from January 2000 to April 2025.

Data extraction focused on key study characteristics, including study design, sample size, type of
Al intervention, and reported outcomes, such as mortality rates, diagnostic accuracy (AUC), and triage
wait times.

To ensure methodological rigor, the quality of included studies was assessed using the Newcastle-
Ottawa Scale for observational studies and AMSTAR for systematic reviews. Studies demonstrating
robust methodology, clearly defined outcome measures, and high relevance to trauma-related mortality

reduction were prioritized for synthesis.
Literature Review

The Golden Hour in Trauma Care

The golden hour refers to the critical first 60 minutes following traumatic injury, during which
timely intervention is essential to prevent irreversible damage and reduce mortality (Cowley, 1975). In
a study of 5,737 casualties treated in a forward hospital, Rai et al. (2011) reported a mortality rate of
3.6% (Rai et al., 2011). Following a 2009 U.S. Department of Defense mandate to reduce evacuation
times, Kotwal et al. (2016) demonstrated a significant reduction in killed-in-action (KIA) rates (Kotwal
et al., 2016). Similarly, The Annals of Surgery (2024) reported a 66% mortality reduction with rapid
surgical handoff (Annals, 2024). The golden hour remains critical in modern conflicts, including recent
military engagements (Khorram et al., 2022).

Trauma Measurement Scales and AI Interventions

Trauma severity is commonly assessed using scales such as the Trauma and Injury Severity Score
(TRISS), Revised Trauma Score (RTS), and Glasgow Coma Scale (GCS) (Kotwal et al., 2016; Meyer et al.,
2022). Al enhances the functionality of these scales by improving survival predictions, automating
scoring, and optimizing triage, thereby reducing preventable deaths (Char et al., 2024; Hamilton et al.,
2021).

Diagnostic Decision-Making

Al-based diagnostic systems have demonstrated high accuracy in trauma care. Hamilton et al.
(2021) reported an AUC of 0.88 (95% CI: 0.85-0.91) for general trauma diagnostics and 0.92 for sepsis
prediction. Liu et al. (2023) found an AUC of 0.89 for hemorrhage detection. Al applications in
appendicitis diagnosis achieved a sensitivity of 81.08% (Zhang et al., 2022). These tools are especially
relevant in addressing exsanguination, which accounts for 40-60% of trauma-related deaths (JRSM,
2015).

Triage Efficiency

Al significantly improves triage processes. Char et al. (2024) reported a reduction of 18.7 minutes
in triage wait times and a 25% improvement in urgency assessment accuracy. Meyer et al. (2022) found
that AI triage systems achieved an AUC of 0.89, compared to 0.76 for RTS, in mass casualty settings.
Additionally, autonomous drones have been employed to assist in casualty prioritization and evacuation
(Kotwal et al., 2016; Pamplin et al., 2025).
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Al-Enhanced Medical Operations and Trauma Care

Al supports real-time decision-making and coordination across trauma care systems, helping to
reduce delays in both military and civilian contexts (Worsham et al., 2024; Kotwal et al., 2016; Char et
al., 2024). Predictive models aid in earlier return to duty, with one study noting a 7% post-operative
infection rate (Rai et al., 2011). Autonomous systems facilitate automated patient transport, with drones
reducing evacuation times by up to 30% (Pamplin et al., 2025; Kotwal et al., 2016).

Surgical intervention rates have reached 83.07% in certain settings (Rai et al., 2011), and
predictive logistics now support real-time blood supply delivery, addressing one of the most critical
bottlenecks in trauma care (Worsham et al., 2024; JRSM, 2015). In civilian applications, Al improves
triage accuracy, outcome prediction, and resource allocation, contributing to mortality reductions of
3.6% (Rai et al., 2011) and 60-66% (Annals, 2024). Survival rates in advanced trauma systems now
exceed 86% (JRSM, 2015).

Table 1. Mortality Outcomes in Golden Hour Interventions

\ Study H Intervention H Outcome \
Rai et al. (2011) |Prompt evacuation  |[3.6% mortality |
Kotwal et al. (2016)  |[Evacuation < 60 min ||Reduced KIA rates |
/Annals of Surgery (2024)||Rapid surgical handoff|66% reduction in mortality|

Table 2. Trauma Measurement Scales and Al Interventions
\ Scale H Purpose H Al Intervention \
ITRISS|Predicts survival [Improves prediction (AUC 0.90) [Meyer, 2022] |
IRTS | Assesses vital signs  ||Enhances triage accuracy by 25% [Char, 2024] |
IGCS ||Evaluates consciousness|/Automates scoring (AUC 0.88) [Hamilton, 2021]]

Table 3. Diagnostic Performance of Al Systems

| Study | Condition ||AUC (95% CI)|Sensitivity|
Hamilton et al. (2021)|/Sepsis 10.92 (0.89-0.95)|-- |
LLiuetal. (2023)  |Hemorrhage|0.89 (0.86-0.92)|-- |
\Zhang et al. (2022) HAppendicitis - H81.08% \
Table 4. Triage Efficiency with Al Systems
\ Study HWait Time ReductionH Accuracy Improvement \
\Char et al. (2024) H18.7 minutes H25% improvement in urgency scoring\
[Elhaddad et al. (2024)|15 minutes -- |
Meyer et al. (2022) |- IAUC 0.89 vs. 0.76 (RTS benchmark) |
Discussion

Our proposed Al-driven autonomous trauma care systems are designed to optimize golden hour
interventions and significantly reduce trauma-related mortality (Kotwal et al., 2016; Rai et al., 2011).
Documented reductions in mortality—3.6% in forward hospitals (Rai et al., 2011) and 66% following
rapid surgical handoff (Annals, 2024)—as well as decreased killed-in-action (KIA) rates (Kotwal et al.,
2016) underscore the critical importance of timely, Al-enhanced responses.

The systems also demonstrate high diagnostic accuracy (AUC 0.88-0.89) (Hamilton et al., 2021;
Liu et al., 2023) and improved triage efficiency, which helps address delays and fatal complications such
as hemorrhage, the leading cause of preventable trauma deaths (JRSM, 2015; News, 2021). These
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outcomes signal a broader transformation within the Army Health System, particularly in battlefield
and remote trauma care (Worsham et al., 2024; Pamplin et al., 2025).

In civilian settings, the integration of Al has led to survival rates exceeding 86% (JRSM, 2015),
further validating the technology’s cross-sector utility. Nonetheless, significant challenges remain. Data
limitations, algorithmic bias, and model generalizability persist as key barriers (Piliuk et al., 2023). Edge
computing and synthetic datasets may offer solutions by enabling real-time processing and broader
representation across diverse populations (Liu et al., 2023).

The concept of a fixed "golden hour" has also been challenged, with evidence suggesting
variability based on trauma type, setting, and patient condition (Bledsoe, 2002). This underscores the
need to refine Al prediction models for personalized time-to-intervention estimates (Piliuk et al., 2023).

Ethical oversight remains critical in Al integration. Ensuring safety, transparency, and
accountability will be vital for trust and regulatory compliance (Gauff et al., 2024; Rai et al., 2011).

As a practical extension of this work, we propose a mobile application, modeled on the Google
Studio platform, which would offer real-time guidance based on validated Al diagnostic tools (AUC
0.88) (Hamilton et al., 2021) and triage algorithms (Char et al., 2024). Incorporating offline functionality
(Liu et al., 2023) and mass casualty triage integration (Meyer et al., 2022), the app could reduce casualties
by up to 30% in austere and resource-limited environments (Pamplin et al., 2025). Such a tool could
empower both soldiers and civilians to make rapid, life-saving decisions in the absence of immediate
medical personnel.

To realize this potential, technical, ethical, and safety challenges must be addressed (Piliuk et al.,
2023). Future research should aim to:

e Validate and contextualize golden hour parameters,

e Test Al prototypes in real-world and simulated environments, and

e Refine the mobile app’s interface and algorithms to ensure usability and reliability [Liu
et al., 2023; Pamplin et al., 2025].

Conclusions

Al-driven autonomous trauma care systems are transforming emergency medical response by
enabling faster, more accurate, and highly coordinated interventions during the critical golden hour—the
decisive window in which immediate care can determine survival. Through the integration of advanced
artificial intelligence, these systems streamline diagnostics by rapidly analyzing medical data to detect
injuries with high precision. They improve triage by automatically prioritizing patients based on injury
severity, ensuring that the most critical cases receive prompt attention. Moreover, they enhance logistical
coordination, optimizing the deployment of ambulances, medical personnel, and supplies to minimize
treatment delays. This data-driven, autonomous approach has been shown to significantly reduce mortality
rates and improve long-term functional outcomes, ultimately enhancing survivors’ quality of life. As these
technologies continue to evolve, they offer the potential to redefine trauma care by making emergency
responses more intelligent, efficient, and life-saving.
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Abstract

Introduction: Women who have untreated sexually transmitted infections face serious physical,
psychological, and social repercussions, making them a serious public health concern. to examine the
long-term physical, social, and economic effects of untreated STDs in women with an emphasis on their
effects on reproductive health and general well-being. Methodology: A comprehensive literature review
was conducted, analysing peer-reviewed studies on the effects of untreated sexually transmitted diseases
in women. Results: Untreated sexually transmitted diseases cause substantial psychological discomfort
in addition to serious reproductive health issues like infertility and pelvic inflammatory disease. Social
stigma and cultural hurdles restrict women from obtaining timely care, especially in impoverished
populations. Additionally, women's mental and physical health is affected by the convergence of
sexually transmitted diseases with intimate partner violence and sexual trauma. Conclusion: A
comprehensive strategy should include regular screening, more sex education, improved access to
healthcare, less stigma, and integrated mental health aid to enhance the health and quality of life of
impacted women.

Keywords: sexually transmitted infections, mental health, social stigma, public health
Quote: Thomas A. The Impact of Untreated Sexually Transmitted Diseases in Women. Health
Policy, Economics and Sociology, 2025; 9 (1). https://doi.org/10.52340/healthecosoc.2025.09.01.01

R L1008 fote)

dglssg5¢r0: Jongdls, MMmdEgdLsg 99300 565659329Mbseg30 LdgbmdMmO30 FH0m FoEsdEgdO
0bg39J30gd0, 8godengds LgOoMBMWo  FoBOIWOO, GLOoJMEWMYPOHO @S  LEMEOSEYOHO
299m{393990L {0bsdg 508mPBPBL, Mo Abgagl LoEMoE0gdL LEBMASMYIMOZ0 K sbIMMYEMdOL
LgHombmer 3OMIWIIsE 59393V, 33930l FoBsbos Jogrgddo 96963 3MMboergzo Lga-9gd0l

3393500560  BobBoZMMO,  LmEoswMMo s  93mbmdogmmo  9x39dBHgool  Fgbfogems
936030 x9BIMMGEMBLS s DMAS®  3JNOWEOIMOSDY oo Hgdmddngdol

m This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International

License (CC BY 4.0) (https://creativecommons.org)

108



5J396GH0m. IgmMEMEMY05: Bo@sMrd 0@ Modwmol ymgwroldmad;gguro dodmboggs, Mmdgwos
35B5e0Bgd®s  M9396B0MYdIMo 3309390l Jogrgddo 965633 MMborgzo  Ldglmdmogo aBom
3905900 ©535©0JOJOOL  989JHJOBY.  09009900:  UJgbmdmo3z0  gBom Q5 Yd0
5056593MmMbseng30 99350090900  0fj393L 3603369 m356  BLomEwmyomE  EOLZMIBMOEGL
9360300 }BIOMYGE@dOL  LgBoMmBME  3OMIWHIGOIMB  gOme©,  HMAMMOES
Mbogmxymds s G9bxol MMl sBmgdomo 9350 ds. LMEsWGMO LGRS S JMWEGHIOVITO
Q©O0M3IMGdGO0 DOzl Jogdl  @OHMo  Lsdgoaobm  BmdLsbw®madol  dowgdsdo,
396L53mMgd0m - MbObEIgMBOL MsM0d BgbgdT0. 25M©s STl Joerols BbodolzMe s BoDBOIMO
X 9B6IODMIMdsDY 4930gbsl sbgbl LJglmdM0Z30 DM F9IBEIO0 93500 JOJOOL MBb3gMS
35MEBBOMOMOL  dooMdLMIb s Lyl mE  BHMogdoliosh. @sligzbs:  Yymgzwrolidmdizlgwro
LAHOGHIR0S B dMmo393gL BglmdMoz0 HBom FosIEYdO H535@JIJOOL  MYYMESOYE
13M0bobYL, 9@ LYJLOEME QobsmEGOL, XIBPIE39DY BYETOLHZEMIMBOL 5v9Tx MBS,
dogrobbdgzgdl  LE0dsGHoBsgool  Tgled30M9dws©/50dmMbogbgmgms @  BLoJozeo
X 90O Mmdol 063 gAO0MdIME ©EobTsMmgdsl LdalmdMmogo 4Hom A9ITEIO0 HI35JOJBOM
Q99350090990 5900l X bIOMIEMBdOLS s FHMZMYGOOL boMolbol olemdx MdILIOCS.

153356dm  Bo@yzgdo:  Lgbmd®mogo  aboo  2owsdEgdo  0bxgd30900,  BLOJo3MOO
X 9B6IODGMds, Le30sEEOHO BEHOYTs, LoBMYSPMIPIMOZ0 X IBIOMIEMDS.

BOG3GS: ML 5. 56M6s939Mbsrg30 Lgbmdmo30 FHBom  FoITEIIO 535 YOJOOL
393wbs  Jowgddo. x9bBs330L  3M0G03s, 93mbmdogs s Lmzommos, 2025; 9 (1).
https://doi.org/10.52340/healthecosoc.2025.09.01.01.

Introduction

In women, untreated STDs can cause severe health, social, and economic consequences including
fertility, ectopic pregnancy, chronic pelvic pain, HIV susceptibility, pregnancy complications, and
increased healthcare costs. The research aims to analyze these consequences, find problems related to
diagnosis, and introduce preventive solutions.

There are academic and practical applications related to untreated STDs in women. Academically
it aims for public health research, informs medical guidelines, and influences healthcare practices.
Practically it gives early detection, prevention, and accessible treatment to lower the health disparities
and increase quality of life.

Earlier research on the effects of untreated sexually transmitted diseases in women showed some
serious medical, psychological, and economic consequences. Research which is published in The Lancet
Infectious Diseases 2008 review (Chakraborty et al., 2008) shows how untreated chlamydia and
gonorrhea can cause pelvic inflammatory disease and infertility with up to 10% of women experiencing
infertility after many episodes of PID. A study published in 2011 in the Lancet Oncology (Wang et
al.,2011) explains the connection between untreated high-risk HPV infections and the development of
cervical cancer. Later on, a study on Sexually Transmitted Diseases in 2013 (Smith et al., 2013) analyzed
the increased risk of HIV transmission in women with untreated syphilis and other STDs, stating that
such diseases make women more vulnerable to HIV.

Effects of untreated STDs in women also show some serious physiological, and financial issues
based on some scientific research. Based on this research pelvic inflammatory disease which accounts
for 10-15% of female infertility cases, can result from untreated STDs like chlamydia and gonnorrhea.
About 99% of instances of cervical cancer are caused by persistent HPV infections, which are the main
cause of the disease if left untreated. Additionally, because untreated STDs result in vaginal sores that
aid in viral transmission, they raise the chance of contracting HIV. According to mental health research,
women who have untreated sexually transmitted diseases frequently suffer from increased anxiety,
depression, and social stigma, all of which have a detrimental effect on their quality of life.

109



X 96053300 3me0GH039, 93bmBogs @s Lmgomemyos 20259 (1)  Health Policy, Economics & Sociology

The objective of this research is to examine the long-term physical, social, and economic effects
of untreated STDs in women with an emphasis on their effects on reproductive health and general well-
being.

Methodology

A literature search was done through PubMed, Scopus, and Web of Science databases, and data
were extracted according to inclusion criteria. The search strategy utilized a combination of Medical
Subject Headings (MeSH) terms and relevant keywords, such as "sexually transmitted infections®,
»mental health®, ,social stigma®, ,public health®. The search was limited to peer-reviewed articles and
reviews published in English between January 2000 and April 2024 to ensure the inclusion of recent and
relevant studies.

Literature review

Epidemiology of STDs in Women

Worldwide Incidence and Prevalence. Chlamydia: The most often reported bacterial sexually
transmitted disease is chlamydia. Every year, there are over 130 million new cases worldwide. Most
affected are women between the ages of 15 and 24; incidence rates range from 3 to 5% in several areas.
Chlamydia can cause ectopic pregnancy, infertility, and pelvic inflammatory disease (PID) if left
untreated.

Gonorrhea: An estimated 87 million new cases of gonorrhea occur worldwide each year. Young
women are most vulnerable to chlamydia. With few alternatives for treatment in some places, antibiotic
resistance in gonorrhea is becoming a bigger problem.

Syphilis: Syphilis is thought to affect 0.5-1% of women globally, with sub-Saharan Africa having
the highest frequency. If left untreated, especially during pregnancy, it can result in consequences such
as maternal and newborn death.

HIV: Of those living with HIV worldwide, 50% are women. In sub-Saharan Africa, where young
women are three to five times more likely than males to contract HIV, the burden is greatest. Southeast
Asia and portions of Latin America are among the other locations with significant HIV prevalence.

Differences by Region

+ Sub-Saharan Africa: This region has the highest incidence of syphilis and HIV. HIV
disproportionately affects women, particularly young women, because of gender-based violence,
unprotected sex, and gender inequity

* In North America and Europe, sexually active women, particularly those aged 15 to 24, are most
likely to contract chlamydia and gonorrhea. With yearly rates exceeding 1.8 million cases, chlamydia is
the most commonly reported sexually transmitted disease in the United States. Although it is less
common than in sub-Saharan Africa, HIV prevalence is nevertheless high in some groups.

+ Asia and Latin America: High incidences of syphilis, gonorrhea, and HPV infection have been
noted in Asia, particularly in China, India, and Thailand. The prevalence of gonorrhea and syphilis is
rising across Latin America.

Women's STD Risk Factors

* Biological Vulnerability: Because of things like a bigger mucosal surface area in the genital tract,
a more conducive vaginal environment for pathogen survival, and hormonal changes that may affect
the immune response, women are more biologically vulnerable to sexually transmitted diseases.

+ Age: Due to sexual debut, several sexual partners, and irregular condom use, women between
the ages of 15 and 24 have the highest prevalence of sexually transmitted diseases.: Gender Inequality:
In many areas, women encounter gender-based violence, encounter obstacles to safe sexual practices,
and have difficulty accessing healthcare, all of which make them more susceptible to sexually
transmitted diseases, including HIV.

+ Socioeconomic Factors: The higher prevalence of sexually transmitted diseases (STDs) in
women, especially those with low incomes, is caused by poverty, restricted access to healthcare, lack of
education, and cultural stigma around sexual health.
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Biological and Health Impacts

The Two Main Causes of Infertility: Chlamydia and Gonorrhea

Untreated chlamydia and gonorrhea are the main causes of PID, which is a major cause of
infertility. Both infections could go up the reproductive system from the cervix, where they can inflame
and harm the ovaries, uterus, and fallopian tubes. When bacteria infect the endocervical canal, they
cause acute inflammation and, if treatment is not received, can lead to chronic infection, adhesions, and
scarring in the reproductive organs. This upward spread happens because of the infection. PID is a
dangerous side effect that can result in ectopic pregnancy, persistent pelvic pain, and infertility. To stop
the development of PID and its long-term effects, chlamydia and gonorrhea must be identified and
treated as soon as possible.

Ten to fifteen percent of women with untreated PID may have irreversible infertility, Because
pelvic inflammatory disease (PID) damages the reproductive organs, especially the fallopian tubes, it can
result in irreversible infertility if left untreated. PID, which is frequently brought on by untreated
gonorrhea or chlamydia, causes inflammation, adhesions, and scarring in the fallopian tubes, which can
obstruct or affect their ability to function. This injury raises the chance of tubal factor infertility by
interfering with the normal pathway for egg fertilization. In many situations, the loss of fertility is
irreversible (Ravel et al.,2021)

Infertility with Syphilis

Although gonorrhea and chlamydia are more frequently linked to infertility than syphilis, if left
untreated, syphilis can result in pregnancy difficulties such as miscarriage, stillbirth, or preterm birth.
Newborns who are at risk for congenital syphilis may potentially experience serious problems.

Women who have untreated syphilis may experience infertility. Compared to other sexually
transmitted diseases, syphilis is not as directly associated with infertility; nonetheless, if left untreated,
it can result in consequences such as pelvic inflammatory disease (PID) and chronic inflammation of the
reproductive organs. In rare instances, the infection may also result in premature birth, stillbirth, or
miscarriage, which would indirectly impair fertility by harming the fallopian tubes or uterus.
Furthermore, scarring from syphilis might make it more difficult for the sperm and egg to meet, which
can make conception more difficult (Grant et al.,2020)

Human Papillomavirus (HPV) and the Health of Reproduction

Human papillomavirus is not only causing infertility but also some high-risk strains of the virus
can be the reason for cervical cancer, which can cause infertility if surgically removing part of the uterus
or cervix is necessary for treatment.

Continuous infection with high-risk HPV strains can lead to cervical abnormalities such as
dysplasia or cervical cancer which can affect fertility and this is how HPV infection causes infertility
indirectly. In some severe cases, cervical cancer treatment involves surgical procedures such as cervical
colonization or hysterectomy and this can affect the cervix or uterus and reduce a woman’s ability to

conceive. Also, HPV-related genital warts and chronic inflammation can affect pregnancy and
reproductive health (Okunade et al., 2020).

HIV and the Health of Reproduction

Untreated HIV can also cause problems related to infertility and pregnancy. But HIV isn’t directly
causing infertility. Risk of low birth weight, premature labor, and pelvic infections in women are some
of the causes that can affect the reproductive health of women if HIV is untreated.

Fertility of women is directly or indirectly affected by HIV infection.HIV can result in problems
such as menstruation abnormalities, ovarian dysfunction, and chronic inflammation which can affect
reproductive health. Infection with STIs or HIV-related diseases like PID can also increase the risk of
infertility. To manage HIV antiretroviral medication plays a crucial role, due to changes in hormone
levels or because of side effects some women experience infertility. But also, many HIV-positive women
can keep their fertility and have safe pregnancies with the help of appropriate ART.
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Risk of transmission to infants during pregnancy or childbirth

HIV and the Transmission of the Infancy

During pregnancy, HIV is a major concern because untreated HIV can be transmitted to the fetus.
Untreated HIV during pregnancy also raises the risk of stillbirth, low birth weight, and preterm delivery.
It may affect a baby's development and health.

Syphilis and the Results of Pregnancy

Congenital syphilis, which can cause stillbirth, miscarriage, early birth, or neonatal mortality, can
arise from untreated syphilis during pregnancy. These risks are considerably decreased by early
detection and penicillin treatment of syphilis during pregnancy. Untreated syphilis during pregnancy is
associated with serious problems Serious repercussions for the mother and the unborn child may result
from untreated syphilis during pregnancy. Low birth weight, preterm birth, stillbirth, and miscarriage
are all possible outcomes of syphilis. Congenital syphilis, which can cause serious consequences such as
neurological impairment, blindness, deafness, or even death in neonates, can also be caused by the
infection spreading to the baby (Gulersen et al.,2023)

Gonorrhea and Chlamydia

Neonatal conjunctivitis (eye infections), pneumonia, and sepsis can arise from the transfer of
chlamydia and gonorrhea after delivery if treatment is not received during pregnancy. While gonorrhea
can result in premature rupture of membranes (PROM) and preterm labor, chlamydia is linked to
preterm birth and low birth weight.

Neonatal problems can be avoided by treating pregnant women with antibiotics and screening
them early for chlamydia and gonorrhea (Olaleye et al.,2023).

Pregnancy and Human Papillomavirus (HPV)

Although high-risk strains of HPV can cause cervical cancer in women, which may have an
impact on reproductive health and pregnancy outcomes, HPV does not normally directly infect the
newborn after childbirth. Genital warts and vaginal or cervical dysplasia can also result from HPV
infection during pregnancy. Recurrent respiratory papillomatosis (RRP) is a rare but dangerous
condition that can happen if a mother with HPV gives birth vaginally and the baby inhales HPV-
infected cells, which causes growth in the infant's airways. Although extremely uncommon, it may
result in respiratory issues for the youngster (Okunade et al.,2020)

How untreated STDs affect Mental Health

Depression and Anxiety

Because of the physical symptoms of the infections and the uncertainty surrounding long-term
health repercussions, women with untreated sexually transmitted diseases (STDs) frequently experience
stress, worry, and depression. This is especially true when disorders like infertility or pelvic
inflammatory disease (PID) are involved. According to a 2017 study in Sexually Transmitted Diseases,
women who had gonorrhea or chlamydia experienced greater psychological suffering than women who
did not have these conditions. Concerns regarding future health, infertility, and fear of transmission to
partners lead to Anxiety. Depression and anxiety disorders are observed in the HIV positive women
because of the nature of the disease, stigma, and worries about spreading the virus (Schonnesson et
al.,2024)

Stigma

The stigma associated with STDs, including HIV, syphilis, and herpes causes social exclusion, self-
blame, and low esteem in women. Those who are affected by HIV and HPV infections are mostly
stigmatized and these people also suffer self-blame, discrimination, and social exclusion.HIV carries a
high stigma because it relates to high-risk behaviors and causes more failure resulting in getting
inappropriate help and treatment. Also, stigma associated with HPV shows worries about sexual activity
and cancer risks which causes mental discomfort and avoidance of care. This stigma can also change
public health initiatives by limiting candid conversations and testing and both these are linked to mental
health issues like anxiety and depression. It should be focused to get care, prevention, and treatment
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including lowering the stigma. Stigma always results from public views of sexual behavior which causes
feelings of shame. (Nilsson Schonnesson et al.,2024)

Connection to Domestic Abuse

Untreated sexually transmitted diseases are well connected with partner abuse. Often women
complain that forced or nonconsensual sexual activity is the reason for their infection. Sexually
transmitted diseases such as gonorrhea and HIV are causing domestic or sexual violence in women and
most of them are facing challenges to seek treatment out of fear of reprisals or additional abuse.

Women’s physical and mental health are seriously affected by Domestic partner violence which
is mostly connected with sexually transmitted diseases. Many infections are left untreated in abusive
relationships due to isolation, lack of access to healthcare, and fear of revenge. Untreated sexually
transmitted diseases and continuous assaults can lead to psychological discomfort, chronic health issues,
and Infertility. In both domestic violence and sexually transmitted diseases many women are
disappointed from seeking assistance due to stigma which feeds the vicious cycle of suffering. Women
facing sexual or physical violence are more likely to delay seeking medical care which is leading to
untreated infections and worsening their mental health too.

There seems anxiety and post-traumatic stress disorder in women who faced sexual trauma and
domestic violence frequently. From repeated abuse and forceful sexual interaction, arise hyperarousal
intrusive memories and increased anxiety about one’s safety and future relationships. Issues relating to
controlling sexual emotions, withdrawing from social situations, and finding support theses are observed
in women who suffer from anxiety and PTSD because they feel ashamed or afraid of getting hurt again.
It changes their mental health, social function, and general well-being because of ongoing stress and
psychological load from these experiences which shows the necessity of providing survivors with all
traumas informed care and support (Oram et al.,2022)

Sexual Trauma and Its Impact on the Mind

Sexually transmitted diseases and more psychological effects are associated with women who have
suffered from sexual trauma, especially rape or child sexual abuse. Due to this trauma, they develop
chronic health conditions like depression, PTSD, and low self-esteem. Psychological disorders related
to sexually transmitted diseases including fear of stigma and victimization are seen in women with a
history of sexual abuse. A vicious cycle of psychological misery can be created in women with untreated
sexually transmitted diseases, revictimization, and sexual trauma.n addition to having an impact on
mental health, leading to PTSD, anxiety, and depression, this revictimization feeds the trauma cycle and
makes it more challenging for women to escape the abusive environment and the infection. Due to
feelings of shame, stigma, and loss of control over sexual health, these survivors felt it more difficult to
seek therapy.

Due to the cumulative stress of earlier trauma, sexual trauma frequently results in difficulties
navigating safe sexual practices, which increases the risk of untreated sexually transmitted diseases and
has more severe psychological impacts (Goodrum et al.,2022)

Socioeconomic Impacts

The financial strain on families and women

Direct Medical Costs: Women who have untreated sexually transmitted diseases may incur high
medical costs to treat problems such as cervical cancer, infertility, or pelvic inflammatory disease (PID).
Untreated sexually transmitted diseases (STDs) like chlamydia and gonorrhea result in long-term
medical expenses because of the requirement for antibiotic treatments and hospital stays for
complications. Particularly in environments with limited resources, the expenses of medical care,
hospital stays, and continuing treatment for chronic illnesses can be high. Women may also lose money
if they miss work due to illness, or if they are unable to work because of chronic pain or infertility.

Stigma and Cultural Barriers

Cultural Stigma: Gender norms that link sexual health problems to moral failure cause women
with STDs to be severely stigmatized in many societies. Women in traditional or patriarchal
communities face social marginalization, humiliation, and fear of judgment, which keeps them from
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seeking medical attention for sexually transmitted diseases. Obstacles to Healthcare AccessWomen in
these environments frequently face cultural obstacles to healthcare, such as a lack of decision-making
autonomy, prejudice from medical professionals, and anxiety over social consequences.

Untreated sexually transmitted diseases (STDs) can cause chronic illnesses like PID or cervical
cancer that impair a woman's capacity to work, lowering her economic productivity and causing
poverty. Because of the financial burden, women need to take time off from work to get treatment,
especially in homes where only one income or if women are the only people who are earning.

According to some health economic studies, these untreated sexually transmitted diseases can
have long-term financial crises, which lower the household income and savings and can increase the
poverty cycle. As a result of medical expenses and missed productivity, there are more financial issues
developed in women who have untreated sexually transmitted diseases, especially in people who face
issues of infertility or other long-term health issues. (Benz et al.2021)

Discussion

The main findings of this study show serious long-term health issues of untreated sexually
transmitted diseases in women which include infertility, chronic illness like pelvic inflammatory
diseases, and increased risk of cervical cancer because of recurrence of some infections like HPV.
Untreated sexually transmitted diseases can cause serious complications to reproductive health resulting
in women’s ability to reproduce and leading to long-term physical health problems. Also, untreated
STDs have serious psychological impacts. Stress, anxiety, and depression are associated with stigma-
related sexually transmitted diseases. Feeling of shame, and fear of being judged, are some factors that
keep them from getting appropriate treatment and ruin their mental health. It can also have a significant
financial impact, which includes expenses of medical care, admission to the hospital, and lost of
productivity. Also, long-term consequences of untreated sexually transmitted diseases can lead to
financial crisis, and job insecurity especially in women who are not able to work because of infertility
and chronic diseases. This financial crisis of untreated sexually transmitted diseases also impacts larger
public health systems, increasing of cost of healthcare.

When it comes to infertility and continuous infections the study findings highlight the serious
harm that sexually transmitted diseases cause to women’s health. Infertility can result from pelvic
inflammatory diseases which are caused by untreated sexually transmitted diseases such as chlamydia
and gonorrhea. Pelvic inflammatory diseases can cause scarring and damage to the fallopian tube (Moller
et al.,2021). Due to Chronic health issues and recurring health problems women’s physical health and
quality of life are affected, and due to untreated infections. Sexually transmitted diseases associated with
stigma exhibit these health issues psychologically by causing social isolation, anxiety, and depression
(Sexually Transmitted Diseases Journal 2017). It also impacts society and economy including medical
expenses and productivity losses, particularly in women who are unable to work because of the diseases
(CDC, 2020). These are the results of previous research, which shows the effects of untreated sexually
transmitted diseases on women’s emotional, physical, and socioeconomic wellbeing (Hooton et al.,2020;
Pubmed article). Early detection and treatment are required to decrease the long-term effects. Intimate
partner violence and sexual trauma are also impacted by untreated sexually transmitted diseases due to
partner abuse may lead women to unprotected intercourse or limit their chance to get treatment which
increases the risk of infection and revictimization.

Routine screening is important to increase prevention and decrease the effect of untreated
sexually transmitted diseases in women. Awareness programs in schools and social activities are
necessary to get to know about safe sexual practices and the value of early detection. In underprivileged
communities, reasonably priced healthcare should be made available. Addressing cultural obstacles to
care is important for increasing public health outcomes.

Also, women who are affected by these illnesses especially those who are victims of intimate
partner abuse or sexual trauma should get mental health support to reduce the psychological impact of
sexually transmitted diseases. Health education, screening, easily available caring, and psychological
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support can lessen the long-term effects of untreated sexually transmitted diseases on women physically
and mentally.

This research is unable to know the investigation into the effects of untreated sexually transmitted
diseases in women which is considered to be a drawback of this study. It was unable to get the long-
term effects making it difficult to monitor health outcomes over time because it is cross-sectional. Also,
the sample size might not be enough to get the variety of women with untreated sexually transmitted
diseases. In women who are unable to express their STD status or experience due to the stigma associated
with them, potential biases are introduced by methodological issues. It was also difficult to completely
find the impact of damage due to the difficulties in monitoring the long-term effects of untreated STDs
such as chronic infertility or ongoing mental health problems. These drawbacks are highlighted because
of the necessity of additional studies suggesting more techniques and longitudinal designs.

Conclusion and recommendations

Important physical, psychological, and social factors such as infertility, chronic infections, and
mental health conditions including depression, and anxiety are highlighted by the research topic of the
effects of untreated sexually transmitted diseases in women. Social stigma about sexually transmitted
diseases, cultural barriers that prevent women from getting care, and limited access to healthcare,
especially in rural areas are all diagnosis problems. Also, due to a lack of knowledge about the importance
of routine screening who engage in sexual activity, including sex education to increase awareness of
sexually transmitted diseases and decrease stigma through public health education to know these issues.
Social and emotional impacts of untreated infections require supporting the mental health of women
who have sexually transmitted diseases especially those who are the victims of intimate partner violence.

Still, more research is needed to determine how untreated sexually transmitted diseases impact
women’s physical and mental health for a long time through longitudinal studies and continuous
monitoring. These investigations should focus on the long-term effects of untreated sexually transmitted
diseases like cancer, chronic pain, and infertility. Additionally, studies on the connection between
partner violence, mental health, and sexually transmitted diseases should be done to know how
untreated sexually transmitted diseases affect psychological stress like anxiety and depression. A focus
on people who are living in rural areas, low-income women, and women of color should be carried by
doing public health interventions. More studies can find more effective methods for prevention, early
detection, and obstacles of women affected with sexually transmitted diseases by examining these issues
of their physical and mental health.
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Abstract

Introduction: The gut microbiome is integral for regulating metabolism, immune functions, and
inflammation, with growing evidence suggesting its involvement in the growth and course of prostate
cancer (PCa). This review examines the effect of gut microbiome alterations in influencing PCa
incidence and risk, factors leading to prostate cancer development, advancement, and resistance to
treatment. Methodology: A comprehensive literature review was conducted, analysing peer-reviewed
studies on the effects of gut microbiome dysbiosis on prostate cancer. Results: Distinct microbial patterns
such as a rise in pro-inflammatory Bacteroides massiliensis and a decrease in anti-inflammatory
Faecalibacterium prausnitzii seen in PCa patients which can be used as a biomarker for making a
diagnosis of prostate cancer from other prostate-related conditions. Also, the production of bile acids
and short-chain fatty acids by gut bacteria can interfere with hormone synthesis, and a diet high in fat
and reduced fiber can lead to dysbiosis eventually causing PCa. Conclusion: The study underscores the
relevance of gut microbiome dysbiosis and its relation to androgen regulation, inflammatory reactions,
and metabolic pathways—all of which have a role in the development of prostate cancer. A good dietary
approach and probiotics together with traditional methods like androgen restriction therapy can lead to
well-balanced outcomes in patients.

Keywords: gut microbiome dysbiosis, prostate cancer, metabolic pathways, short chain fatty acids,
diet, probiotics
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Introduction

Prostate cancer is a type of cancer that occurs worldwide and can cause death in males and the
rates are increasing because of different reasons. Many factors are known to cause prostate cancer like
hormonal imbalance, age, genetics, and obesity. But now another important factor is also believed to be
a reason for cancer growth and that is the gut microbiome, a collection of bacteria inside the
gastrointestinal tract by causes inflammation and metabolic changes.

It is believed that long-term inflammation and changes in metabolism can be caused by dysbiosis
in the gut which can promote the growth of prostate cancer. On top of that maintenance of androgen
levels can also be done by certain types of microbes and their products which again can influence cancer
growth. These gaps need to be studied on exactly how the gut microbiome makes the disease and finally
leads to prostate cancer for a sound understanding and therapy and prevention

The study of gut microbiome and its effect on cancer growth is very important both from
academic and practical points. The relationship between gut and prostate opens up ideas and methods
by which how individual microbes inside the gut can cause benefits as well as disease under different
situations. This can be utilized by different fields in medicine to work together for a good understanding.
Practically, understanding this relationship can be used to make better ways to improve the diagnosis
and treatment of prostate cancer like changing lifestyle, changes in diet, and use of probiotics along with
known methods to increase the benefits.

Existing studies highlight the systemic influence of the gut microbiota, particularly its role in the
regulation of metabolism, immune system function, and inflammation. Specific microbial changes have
been observed in PCa patients, including alterations in Akkermansia muciniphila and Bacteroides
massiliensis. These changes are linked to metabolic pathways implicated in PCa progression.
Furthermore, androgen deprivation therapy (ADT), a primary treatment for PCa, has been shown to
affect gut microbial composition, indicating a bidirectional relationship between therapy and
microbiota.

However, the field faces several unresolved questions. Many studies are observational, limiting
their ability to establish causation. Insights into how gut microbiota influences androgen metabolism,
immune responses, and inflammation in PCa remain incomplete. Additionally, the influence of diet and
microbial interventions in modifying PCa risk and its development is underexplored. These gaps
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underscore the need for integrative research combining the diversity of bacteria in the gut microbiome,
and phytochemicals in everyday diet to prevent or slow the progression of chronic diseases like prostate
cancer.

The goal of this research is to better understand the gut-prostate relation by investigating how
the gut microbiota affects the onset and spread of prostate cancer. In particular, it looks at how microbial
dysbiosis and its byproducts affect androgen levels, inflammatory pathways, and the development of
cancer. It also aims to examine the scientific material that is now available and reveal any knowledge

gaps.
Methodology

A literature search was done through PubMed, Scopus, and Web of Science databases, and data
were extracted according to inclusion criteria. The search strategy utilized a combination of Medical
Subject Headings (MeSH) terms and relevant keywords, such as "gut microbiome dysbiosis®, , prostate
cancer, ,metabolic pathways®, ,short chain fatty acids®, ,,diet", ,,probiotics“. The search was limited to
peer-reviewed articles and reviews published in English between January 2000 and April 2024 to ensure
the inclusion of recent and relevant studies.

Literature review

The gut microbiome holds a significant role in regulating various physiological functions,
including immune responses, metabolic pathways, and inflammation. Increasing evidence indicates that
dysbiosis, an imbalance in gut microbial composition influences the development, progression, and
treatment resistance of prostate cancer (PCa).

Alterations in Gut Microbiome Composition in Prostate Cancer

It has been demonstrated that the gut microbiome made up of people with prostate cancer and
healthy controls differ significantly, indicating that some bacterial species may hold a role in the
progression of prostate cancer. Studies show that individuals with prostate cancer had higher
concentrations of Streptococcus and Bacteroides species than men without the disease, suggesting a
possible link between these bacteria and the risk of developing cancer. Furthermore, their functional
analysis demonstrated that patients with prostate cancer had a higher prevalence of pathways linked to
arginine and folate metabolism, providing insight into how alterations in gut microbial activity may aid
in the development of cancer.

Additional studies have identified specific bacterial species associated with prostate cancer. For
example, a bacteria called Bacteroides massiliensis was more in number and another bacteria like
Faecalibacterium prausnitzii was low in number in people with prostate cancer when compared with
people having benign prostatic hyperplasia (BPH).

A study by Golombos et al. showed that a common bacteria in the gut microbiota of patients with
prostate cancer was Bacteroides massiliensis when compared to those with benign prostatic hyperplasia
(BPH). On the other hand, Faecalibacterium prausnitzii, an anti-inflammatory bacterium, appeared to
be less common in PCa patients. The loss or decrease in F. prausnitzii is important because the metabolic
products produced by them is believed to show anti-inflammatory activities which can prevent prostate
cancer. Liss et al. in a study by analysing rectal swabs, found that Bacteroides and Streptococcus were
more seen in patients with prostate cancer. These results show that prostate cancer and other prostate-
related diseases have an individual microbial presence in high or low numbers thus making it useful to
find the difference between prostate cancer and BPH (Munteanu et al. 2023)

Ways by which gut dysbiosis affects prostate cancer

1) Metabolic Pathways

Bacteroides can change the metabolism of arginine and folic acid in the gut and this can lead to a
problem in the normal synthesis of DNA and its repair function. This is one of the ways by which a
change in the normal metabolism of the gut microflora could cause abnormalities in genetic material
thereby increasing the number of cell divisions and finally making prostate cancer. (Fujita et al. 2023)

2) Short Chain Fatty Acids (SCFAs)
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Patients with high Gleason score prostate cancer had higher levels of the SCFA-producing
bacteria Rikenellaceae, Alistipes, and Lachnospira than did healthy people. These bacteria, which
produce metabolites like butyrate, have anti-inflammatory properties normally but inflammatory
properties on the prostate and may be able to influence the course of prostate cancer. The study also
showed that microbial profiles may be able to detect high-risk prostate cancer with a higher degree of
diagnostic accuracy than conventional PSA tests. (Matsushita et al. 2021)

3) Inflammation and Immune System Modulation

Dysbiosis can also influence prostate cancer through its impact on systemic inflammation. A high-
fat diet (HFD) promotes gut permeability, which allows bacterial components to enter the bloodstream,
triggering inflammation. This inflammation can support prostate cancer growth by promoting cell
proliferation. The microbiome's involvement in regulating this systemic inflammation is important for
understanding its contribution to prostate cancer development.

1. Antibiotic Studies and Microbial Manipulation

Important signaling pathways like PI3K and MAPK, are found to have a role in the growth of
cancer, and changing these pathways and changing the composition of gut microflora can be done with
the help of antibiotics. This can decrease the progression of prostate cancer. Still, the type of bacteria
and the activity by it decides whether cancer develops or not so different antibiotics can have different
effects on cancer cells. (Fujita et al. 2022)

Changes in Akkermansia muciniphila levels and its impact on prostate cancer

Akkermansia muciniphila is a good bacteria that is important for maintaining the intestinal
barrier has also been linked to prostate cancer. In a study (Sfanos et al. 2018), the authors found patients
undergoing androgen receptor axis targeted therapy for prostate cancer showed increased levels of A.
muciniphila when compared to healthy individuals. These findings show a possibility that A.
muciniphila may be involved in prostate cancer development or progression, but further study is needed
to know its exact role.

Gut Microbiome and Hormone Regulation

Metabolic products are formed by gut bacteria which can act on the systemic and endocrine
system of an individual. Androgens, in general testosterone and dihydrotestosterone can act on cells of
the prostate gland and can lead to cell division causing prostate cancer. So, this relation between the gut
bacteria and the production of androgens is important in the way how prostate cancer develops.

1. Short Chain Fatty Acids (SCFAs) and Androgen Modulation

SCFAs are metabolic products made by gut bacteria by acting on fibers in the food. This has a
wide range of good effects on people like maintaining immunity, metabolism, and regulation of hormone
activity such as androgen formation.

In a study (Matsushita et al. 2023), authors found that SCFAs produced from the gut microbiome
could maintain a level of androgen and growth of prostate cancer. The study has shown that insulin-
like growth factor (IGF-1) is a factor in cell division and this can be controlled by SCFAs in some tissues
mainly in the prostate. Also, this has been shown to cause resistance to androgen deprivation therapy.
All these point out the effect of short-chain fatty acids on prostate cancer.

2. Influence of Gut-Derived Bile Acids on Androgen Pathways

Another group of metabolic products produced by the gut bacteria is bile acids. These bacteria
can change the makeup of bile acid by enzyme activity. Some of these include deoxycholic and
lithocholic acid which can enter the circulation and cause changes in metabolism like hormone activity.

Bile acids can also regulate and maintain steroid enzymes which are needed for production of
androgens. A nuclear receptor called the Farsenoid X receptor (FXR) is said to have an effect on steroid
metabolism for producing sex hormones like testosterone. Bile acids normally produced in the liver act
on these receptors to control the process. But when this receptor is acted upon by a changed form of bile
acids, it can form a different product which can cause prostate cancer. (Baptissart et al. 2013)

3. Gut Microbiota Modulation of the Immune Microenvironment in the Prostate
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The gut microbiota influences not only systemic inflammation but also the local immune
microenvironment in the prostate. Studies have shown that SCFAs, for example butyrate help in the
conversion of regulatory T cells (Tregs) to maintain the immune system from overacting and to decrease
inflammation. This gives a view on these fatty acids having a role in maintaining anti-inflammatory
function compared to a pro-inflammatory activity on metabolic products. (Yang & Kim, 2023)

Therefore, SCFAs can be used to control the activity of these cells from causing any effect on the
prostate gland mainly cancer. Moreover, metabolites produced by the gut bacteria can help in
maintaining cytokine release which is useful in cancer therapies.

Maintenance of a balanced gut microbiome is needed for a healthy body and this can be achieved
by consuming a good diet. Foods rich in fiber and antioxidants with good fats can develop a gut with
necessary bacteria but a diet opposite to this can cause dysbiosis, and increase the chances of diseases
like prostate cancer.

1. High-Fiber Diet and Microbiome Composition

Fruits, vegetables, and whole grains are foods that have a good amount of fiber which can improve
the gut microbiome by increasing the survival of useful bacteria and its diversity by inhibiting unwanted
microflora. This can help in the formation of products like butyrate with anti-inflammatory activities
which can prevent many conditions like prostate cancer.

2. Impact of Western Diet on Prostate Cancer Risk

Western diet contains food with increased amounts of saturated fat, red meat, and less fiber which
can lead to an imbalance in the gut microflora if taken for a long time. High-fat diets (HFDs) not only
create an imbalance in the gut but also help in the growth of bacteria which can cause inflammation
and affect hormone activity like androgen leading to an increased chance of prostate cancer.
(Kustrimovic et al. 2023)

3. Improving Cancer Therapies with Probiotics

Probiotics may also improve the activity of normal PCa therapies, like androgen deprivation
therapy. ADT decreases the levels of androgens to inhibit the growth of cancer cells but its activity can
be controlled by the state of gut microflora. Probiotics may help restore microbial balance and enhance
immune function, potentially improving the response to ADT. Research has shown that probiotics can
help modulate immune cells, improving the overall response to cancer therapies. (Kim et al. 2024)

Studies have shown that probiotics can decrease the growth of prostate cancer by balancing gut
bacteria which in turn reduces inflammation. Common probiotic strains, such as Lactobacillus and
Bifidobacterium, produce SCFAs that can inhibit pro-inflammatory cytokines such as IL-6 and TNF-q,
both of which are involved in the inflammatory processes that support cancer cell growth.

In studies involving animal models, the prescription of probiotics has been shown to shift the gut
microbiome towards a healthier composition, with reduced inflammation and slower tumor growth.
Also, intake of probiotics by individuals can decrease inflammatory markers such as CRP which is
associated with any inflammatory conditions and with prostate cancer too. So, the use of probiotics can
make good bacteria which helps maintain good health.

Discussion

The review of all these studies has shown how gut bacteria and its components play a part in the
growth, and development of prostate cancer and to some level its treatment. It also adds to the
importance of keeping a good diet as the gut microbiome has an active role in disease formation.

Implications of the Findings

Results show that the gut microbiome is unique and is very different from a healthy person and
an individual who has a disease like prostate cancer. The levels of bacteria like Faecalibacterium
prausnitzii and Bacteroides massiliensis were different, the former being less in number and the latter
pointing out that the gut microbiome can play a double role in either increasing or decreasing
inflammation. As inflammation is a factor causing prostate cancer, the gut bacteria of a person with
cancer and other prostate conditions like BPH can also vary and may help differentiate them.
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The changes in gut microbiome and its contribution to prostate cancer, particularly the role of
decreased levels of F. prausnitzii and its relation to inflammation have provided a strong basis for
exploring anti-inflammatory mechanisms and the protective role of this bacteria in preventing cancer.
The identification of microbial signatures that distinguish prostate cancer from BPH, can be used as gut
microbiota profiling, a diagnostic tool. It offers practical clinical applications by suggesting a non-
invasive method to differentiate PCa from BPH.

The studies offer clinical use as it is a practical method to distinguish between prostate cancer and
BPH using microbial markers. Understanding a deeper understanding of the potential mechanisms
involved in dysbiosis makes it a more valuable method for developing targeted therapies. The gut
microbiota appears to impact PCa via altered metabolic pathways, changes in SCFA production, and
modulation of immune responses. For instance, imbalances in metabolic pathways, such as folate and
arginine metabolism, linked to microbial activity, could drive cancer cell proliferation. Similarly, while
SCFAs are generally anti-inflammatory, their role in PCa progression, particularly in aggressive cases,
suggests a nuanced relationship that warrants further exploration.

When gut integrity is damaged due to HFD-induced imbalance, bacterial components, such as
lipopolysaccharides, transit into circulation. This triggers systemic inflammation, which in turn fuels
cancer growth by using evolutionarily ancient mechanisms that promote both cell survival and
proliferation. The results suggest that dietary changes focusing on gut health could be crucial to reducing
the inflammatory conditions that fuel prostate cancer.

There is evidence that antibiotics can alter important carcinogenic pathways (such as PI3K and
MAPK) and alter the gut microbiome. These reveal mechanisms that affect the survival and proliferation
of tumor cells. The complexity of the effects of microbes on cancer is further emphasized by the fact
that antibiotics can have varying effects depending on the specific bacterial species that are affected.
This underlines the importance of adequate ways of manipulating microorganisms because treatment
enhances good bacteria while inhibiting the ones that cause cancer. For example, prebiotics and
probiotics developed to regain specific bacterial colonies can be used together with cancer therapies.
Akkermansia muciniphilas engagement in regulating inflammation and growth of cancer is raised by
the finding of increased levels of bacteria in patients with PCa receiving androgen depletion therapy.

Practical Applications

1. Microbiome-Based Diagnostics

Microbiome analysis by various studies has shown that certain microbes are present higher in
number in patients with prostate cancer than in other diseases. This can be used as a noninvasive
diagnostic approach in finding prostate cancer along with prostate-specific antigen tests or even alone.

2. Therapeutic Interventions

From the above discussions, treatment of prostate cancer can also be done by keeping a good
balance in the gut microbiome with the help of diet changes, increasing fiber content in foods, the
addition of probiotics, etc. This can ensure a good environment for good bacteria to grow and decrease
inflammation and any unwanted immune responses. Also, other methods like androgen deprivation
therapy can be used along with these.

3. Dietary Strategies

Studies are showing the importance of a good diet in maintaining a balanced gut microflora which
can prevent many diseases and here prostate cancer. Foods high in fiber can act as a prebiotic and can
harbor good bacteria and SCFA thereby decreasing the level of inflammation.

The information received from this study shows us that a proper diet with a combination of
probiotics can change the state of gut bacteria and this can prevent the growth of prostate cancer in the
first place or if developed, to treat it. Also, the metabolic products made by gut flora such as bile acids
can take part in the regulation of the activity of hormones like androgen, and focusing on this can be
used to slow down cancer related to hormonal imbalance. This can be utilized to increase the activity of
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known treatment methods like androgen deprivation therapy in a better way and by using everything
in combination, more benefits can be obtained.

All these results are promising in diagnosing and managing the condition of prostate cancer in a
better way but more studies and research may be useful to have a better understanding of different
mechanisms if present. Being in a healthy state or disease state can be controlled by the complex activity
of gut bacteria and the type of microbiome a person has. So, all these views on the relationship between
gut bacteria and prostate cancer development can help to find more details on the biology of cancer and
for better outcomes for patients with cancer.

Conclusion and recommendations

The study underscores the relevance of the gut microbiome in affecting the occurrence, growth,
and reaction to therapy for cancer of the prostate gland. Alterations in the balance of microbial
environment are described as gut dysbiosis, and it has been connected to androgen regulation,
inflammatory reactions, and metabolic pathways—all of which have a major influence on the biology
of prostate cancer.

It has been indicated that there is a distinct microbial signature among patients with prostate
cancer, including reduced amounts of helpful bacteria such as Faecalibacterium prausnitzii and
increased amounts of Bacteroides massiliensis. Such changes would therefore mean that microbial
profiling may be of use in distinguishing PCa from BPH and other prostate conditions. Metabolites
produced within the prostate, such as bile acids and SCFAs, can influence inflammation pathways,
immune modulation, and even levels of androgen. The typical anti-inflammatory SCFA-producing
bacteria through their complex interaction with the host tissue and their concentration either
accelerates or slows down the course of the cancer. The balance between pro- and anti-inflammatory
reactions depends on the gut microbiota; further, this balance influences the immunological
microenvironment of the prostate. This might modulate tumor growth and the response to cancer
treatments. There are promising chances for adjuvant therapies to classic treatments, such as ADT,
through the administration of probiotics, diet regimens, and targeted microbial interventions. For
example, increasing the consumption of fiber would help promote the production of SCFA and could
reduce prostatic and systemic inflammation.

A long-term, comprehensive study is needed to validate the distinct microbial profiles associated
with PCa. Metabolic and metagenomic studies can be coupled to ascertain the functional implications
of these microbial changes. Clinical research can evaluate the effects of probiotics, prebiotics, and dietary
modifications on the progression of prostate cancer and treatment outcomes. Certain bacterial strains
with immunomodulatory and anti-inflammatory properties, such as Faecalibacterium prausnitzii,
require further study. Understanding how metabolites like bile acids and SCFAs interact with the
prostate’s immune environment and androgen signaling pathways can be the focus of future research.
This will give potential therapy targets for metabolism. The microbial profiles associated with PCa could
be used to develop non-invasive diagnostic and prognostic biomarkers.

The precision and risk assessment of traditional PSA testing may be enhanced by microbiome-
based diagnostics. Future research can explore the value of the microbiome in systemic processes such
as immune cell trafficking and endocrine signaling which may eventually lead to cancer of the prostate
gland. The gut prostate pathway may be a source for diagnostic as well as therapeutic approaches
according to the study, which also highlights the critical part of the gut bacteria in PCa. It might be
possible to lower the incidence of prostate cancer, improve therapeutic outcomes, and thereby improve
the quality of life of patients by treating gut dysbiosis using probiotics, diet, or microbial therapies.
Future research may concentrate on refining these techniques and enhancing our comprehension of the
intricate associations between gut flora and prostate cancer.
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Abstract

Introduction: The microbiota gut-brain axis or the (MGBA) that incorporates gut microbiota
(GM) is known to control the defensive system of our body along with the well-being of the central
nervous system (CNS). The GM represents parasitic microorganisms that if in abnormal ratios
throughout the body, may result in exposure to diseases, for example, Alzheimer’s and Parkinson’s. This
research aims to clarify the molecular pathways through which GM dysbiosis impacts neurological
health and will explore the effectiveness of probiotics and Synbiotics in restoring GM balance to improve
brain function. Methodology: A comprehensive literature review was conducted, analysing peer-
reviewed studies on the microbiome studies, the implications of probiotics, Synbiotics, and changes in
nutrition on the composition of GM and the neuroinflammatory response of an organism. Results: The
data indicate that these approaches assist in the re-establishment of adequate diversity in the GM
population which helps to reduce the extent of neuroinflammation, stabilize the functioning of
neurotransmitter deregulation, and enhance cognitive performance. The findings indicate the critical
potential of biological agents targeting gut microbiota in the treatment of some neurological conditions.
Conclusion: the modulating of GM represents a new understanding and mechanisms that can help deal
with issues associated with brain health and manage prevalent complications of neurodegenerative
diseases while reiterating the need for microbiome balance for the optimal functioning of CNS.

Keywords: Microbiota gut-brain axis, dysbiosis, short chain fatty acids, gut microbiota,
microbiota-derived metabolites, neurodegenerative diseases, probiotics and prebiotics, depression, Fecal
microbiota transplantation
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Introduction

The gut microbiota (GM) is an indispensable component that directs the host physiology and the
host’s defense system alongside the central nervous system (CNS) by the gut-brain axis (MGBA).
Broadly, the microflora in our gastrointestinal (GI) system contains many phyla, including but not
limited to Bacteroidetes, Firmicutes, Proteobacteria, and Actinobacteria, as well as smaller groups
comprising verrucomicrobia and fusobacteria. These microbial communities are an important part of
the microbiota gut-brain axis or the (MGBA, which involves a large interaction of the GI system and
the CNS. The communication within MGBA, in turn, is characterized by two-way or bilateral actions
and is a huge interface along neural, immune, as well as hormonal systems which include the vagus
nerve, hypothalamic—pituitary—adrenal (HPA) axis, short-chain fatty acids (SCFAs) and each plays an
indispensable part in the maintenance of the gut homeostasis and functionality of the CNS. Periodically,
dysbiosis of the GM, that is imbalance of the GM, has been found to pave the way to several neurological
disorders, including Parkinson’s disease (PD), Alzheimer’s disease (AD), as well as depression.

While evidence advocates a link between dysbiosis and neurodegenerative disorders, the precise
molecular mechanisms underlying these associations are not well defined. This research seeks to identify
how dysbiosis contributes to neurological disorders, focusing on the involvement of microbial
metabolites, neuroinflammation, and neurodegeneration in these processes. The study also aims to
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explore potential interventions, such as probiotics and Synbiotics, to restore GM balance and potentially
mitigate the effects of these disorders.

Investigating the role of GM in CNS functions is essential for advancing the understanding of
microbiology and neuroscience. This research could provide a new framework for understanding the
pathogenesis of neurological diseases.

The rising prevalence of neurodegenerative and psychiatric diseases underscores the urgent need
for effective treatments. This research may provide therapeutic strategies that target GM modulation to
help improve clinical outcomes for individuals with these conditions.

Understanding how to regulate GM to lift the burden of neurological diseases can reduce
healthcare costs and raise living standards for a large population segment.

Studies highlight the considerable influence GM has on brain health, particularly through
metabolites mainly involving short-chain fatty acids (SCFAs) and neuroactive components synthesized
in our GI system by the microflora. The MGBA has now sprouted as a new topic of interest in
microbiology and neuroscience. Several studies suggest changes in the configuration of the gut microbes
are interconnected to several neurological conditions, including Parkinson’s, Alzheimer’s, and mood
disorders. These conditions may be exacerbated by inflammation and neurodegeneration. Some studies
scouted the potential of implementing probiotics, Synbiotics, and dietary interventions to regain the
GM and narrow down symptoms of neurological disorders, suggesting a promising area for further
exploration. Despite the growing body of evidence linking GM to brain function, the detailed
mechanisms through which GM influences neuroinflammation and neurodegeneration remain
insufficiently understood.

This research aims to clarify the molecular pathways through which GM dysbiosis impacts
neurological health and will explore the effectiveness of probiotics and Synbiotics in restoring GM
balance to improve brain function.

Methodology

A literature search was conducted in electronic databases such as PubMed, Google Scholar, and
EBSCO using appreciate keywords such as microbiota gut-brain axis, MGBA, dysbiosis, short chain fatty
acids, SCFA, gut microbiota, microbiota-derived metabolites, neurodegenerative diseases, probiotics and
prebiotics, depression, and Fecal microbiota transplantation.

Literature review

The gut-brain axis (GBA) connects the GI system with the CNS using neurological, endocrine,
and immune pathways via mutual interaction. This communication has an indispensable function in
maintaining physiological and neurological homeostasis. The gut microflora involves a huge variety of
microorganisms that occupy the GI tract and has been found to have a major influence over the
interaction between the GI system and the CNS. By synthesizing several neurotransmitters and
metabolites, and by immune modulation, the gut microflora has a significant influence on cognitive,
emotional, and overall neurological health.

Neural Communication: Role of the Vagus Nerve

The Vagus nerve is an essential element linking the gut-brain axis that bridges our gastrointestinal

system and the central nervous system via nerve signaling. This helps in regulating multiple GI
functions, including GI motility, GI secretion, as well as permeability. Vagal activity is sensitive to stress,
which can alter signaling pathways, resulting in GI dysfunction and influencing the function of the
brain (Han et al, 2022). The gut microflora orchestrates the synthesis of neurotransmitters, namely
GABA), dopamine, and serotonin, associated with mood, behavior, and cognitive functions of the
human mind. These neurotransmitters emphasize the gut’s significant role in maintaining CNS health
and regulating psychological and neurological processes (Chen et al., 2021).
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Figure 1: The microbiota-gut-brain axis
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The Endocrine Pathways via Hypothalamic-Pituitary-Adrenal (HPA) Axis
The HPA shoulders a decisive role in how the body responds to stress and modulates gut-brain
communication. When under stress, the hypothalamus starts to release corticotropin-releasing hormone
(CRH), which triggers the pituitary gland to give out adrenocorticotropic hormone (ACTH), prompting
the adrenal gland to produce cortisol from the adrenal cortex. Chronic stress, and subsequent elevated
cortisol levels, can disrupt the gut microbiota composition, promoting dysbiosis. Dysbiosis is a condition
where the imbalance or variation in the gut microflora exacerbates neuroinflammation, contributing to
cognitive dysfunction and developing several psychiatric conditions including anxiety and depression
(Ahmed et al. 2024). Thus, the HPA axis links stress with microbiota-mediated brain health,
demonstrating the crucial interplay between endocrine signaling and neuroinflammation.
Immune Pathways and Cytokine Signaling of the Gut-Brain Axis

Our body's defense system, which is the immune system, contributes its part in the working of
the gut-brain axis, especially in regulating neuroinflammation. It has been found that Pro-inflammatory
cytokines, namely interleukin-6 (IL-6) as well as tumor necrosis factor-alpha (TNF-«), are permeable to
the BBB and therefore induce inflammation of the CNS and initiate the development of degenerative
diseases of the CNS namely AD and PD. So, the gut microflora is significant for immune modulation,
resulting in the production of cytokines and thereby impacting brain health. Dysbiosis disrupts this
equilibrium of the gut flora, leading to systemic inflammation that increases the risk of developing
neurological disorders (Kandpal et al., 2022).
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Gut Microbiota and Neuroactive Metabolites

The gut microflora is significant in the synthesis of bioactive metabolites namely, short-chain fatty
acids (SCFAs)—acetate, propionate, and also butyrate, by utilizing dietary fibers by fermenting them.
These SCFAs can influence brain health by regulating the neuroinflammatory responses while trying to
maintain the integrity of the BBB and the supply of energy to the cells present in our CNS. Butyrate is
found to have an anti-inflammatory effect as well as defend the brain from being prone to
neurodegenerative damage (Silva et al. 2020). Dysbiosis can alter SCFA production which may cause an
increase in intestinal permeability as well as inflammation leading to chronic low-grade inflammation,
which collaborates with diseases namely AD and PD. Therefore, SCFAs are essential for linking the gut
microflora with brain health, illuminating the necessity for a microbial balance for neuroprotection.

Role of Neurotransmitter and the Gut Microflora

Gut microflora has a noticeable influence over regulating numerous neurotransmitters that are
engaged in mood, cognition, as well as behavior. These neurotransmitters, namely acetylcholine (Ach),
serotonin, GABA, and norepinephrine, are synthesized and or regulated by gut microflora using various
mechanisms.

Acetylcholine (Ach)

Acetylcholine (Ach) plays a cardinal role in cognitive functions including learning and memory,
and in facilitating excitatory signal transmission between neurons in the CNS and PNS. Any disturbance
in the regulation of Ach is related to neurodegenerative diseases like Alzheimer's disease. Initially, it
was linked to acetylcholine produced by Bacillus, but now it has been discovered that various bacteria
in our GI tract, namely Bacillus subtilis, Escherichia coli, Lactobacillus plantarum, and Staphylococcus
aureus, also synthesize Ach, where B. subtilis produces the highest amount. Probiotics, namely
Lactobacillus species, are capable of enhancing Ach production, potentially improving cognitive
function, and reducing memory deficits associated with neurodegenerative diseases (Ojha et al., 2023).
Although Ach is restricted by the BBB, it is synthesized in the brain using choline and acetyl coenzyme
A. Choline, which is obtained from peripheral sources, is then transported to the brain using capillary
endothelial cell carriers.

Serotonin (5-HT)

Serotonin is primarily synthesized in the brain's raphe nuclei, and it regulates several functions
including our mood, sleep, and cognition. Disruption in serotonin function is linked to the development
of psychotic disorders like anxiety and depression. Interestingly, 90% of the serotonin is synthesized
peripherally, by the enterochromaffin cells of the GI system. Albeit serotonin cannot cross the BBB, its
precursor, tryptophan, can. Amidst the gut microflora, Clostridia is found to enhance serotonin
production by over-expression of tryptophan hydroxylase 1 (TPH1) in enterochromaffin cells. Elevated
peripheral serotonin levels can influence central nervous system function by enhancing the
permeability of the BBB, thus impacting mood and cognition.

Gamma-Aminobutyric Acid / (GABA)

The GABA is a neurotransmitter serving inhibitory function and is synthesized in the brain from
glutamate by GABAergic neurons. Interestingly, gut microflora, which includes Bacteroides fragilis,
Bifidobacterium, Parabacteroides, and Eubacterium, is also found to produce GABA. While GABA
cannot cross the BBB, it may interact with the enteric nervous system or via the vagus nerve. Also,
metabolites like acetate, synthesized by gut bacteria by the process of fermentation, can cross the BBB
and influence GABA metabolism in the brain, especially in the hypothalamus. Dysbiosis in GABA-
producing microbes is associated with mood changes, such as anxiety and depression. GABA’s effects on
the brain are mediated through vagal signaling, influencing emotional regulation.

Norepinephrine (NE)

Norepinephrine (NE) is a catecholamine neurotransmitter that plays a fundamental role in the
CNS and PNS, that regulates processes like arousal, attention, memory, and the acute stress response
(fight-or-flight). In our brain, NE is chiefly synthesized in the locus coeruleus, where tyrosine is
converted to dopamine, and this dopamine is the precursor of norepinephrine, leading to its synthesis.
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Recent evidence suggests that gut microflora influences NE synthesis, with environmental factors, such
as temperature, modulating microbial composition. These changes can affect NE release in peripheral
tissues, which also includes the intestine and brown adipose tissue, that contributes to the regulation of
heat and energy by providing thermoregulation, particularly in response to cold exposure. Furthermore,
dysregulation of NE synthesis, potentially driven by alterations in the gut microbiome, has been
interlinked with neuropsychiatric disorders namely schizophrenia and Parkinson's disease (Holland et
al., 2021).
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Figure 2: Gut Microflora and Its Influence on Synthesizing neurotransmitters and its impact on
Cognitive Function (Chen et al., 2021)

Dietary Influence on Gut Microbiota and CNS Health
Our diet plays an elemental part in organizing the gut microflora composition, which influences
brain health. Diets rich in fiber contribute to the proliferation of useful microbes, namely Lactobacillus
and Bifidobacterium, which help in the synthesis of SCFAs that support cognitive function and immune
balance, while on the other hand, diets rich in refined sugars and unhealthy fats promote dysbiosis,
which has been associated with neuroinflammation and decline in cognitive function (Maia et al., 2024).
Therefore, dietary patterns significantly impact the gut-brain axis and brain health.
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Therapeutic Potential of Gut Microbiota Modulation

Modulating gut microflora composition offers a promising strategy for treating neurological
disorders. Probiotics, prebiotics, and dietary interventions can restore ambient microflora that balances
and reduces inflammation, thereby improving cognitive function in preclinical models. For example,
probiotics can reduce amyloid-beta deposition, thereby improving cognitive functions in patients with
Alzheimer’s disease. Individualized nutrition plans based on the person’s specific microflora can
optimize brain health and treat conditions notably anxiety, depression, and other neurodegenerative
diseases.

Discussion

GBA has now turned out to be an elemental system that connects the GI system and the CNS.
Multiple studies conducted to date suggest that gut microflora has a profound influence on brain health
and contributes to the pathogenesis of CNS pathology, including AD, PD, depression as well as anxiety,
and mood disorders. Dysbiosis, or microbial imbalance in the gut, disrupts these pathways that connect
the brain and the GI system, which hinders brain function and the progression of these diseases.

Mechanisms by which GM Dysbiosis Drives Neurological Disorders

Dysbiosis contributes to neurological disorders through several pathways. One primary
mechanism is immune system dysregulation. The gut microflora influences systemic inflammation,
which is involved in several neurodegenerative diseases. When the gut microflora is imbalanced, it
results in increased intestinal permeability, often known as "leaky gut." A barrier that is compromised
makes endotoxins permeable to lipopolysaccharides (LPS) that then trespass into the systemic
circulation, activate the immune system, and thereby lead to neuroinflammation. Studies show that LPS
is capable of triggering neuroinflammatory responses that can exacerbate diseases such as AD and PD
(Kalyan et al., 2022).

Another key mechanism involves mainly neurotransmitter regulation. The gut microflora is
relevant for synthesizing neurotransmitters namely serotonin, dopamine, and GABA, where all of which
play an indispensable role in regulating mood, cognition, and behavior. Dysbiosis may gradually result
in an imbalance in these neurotransmitters, contributing to mood disorders, cognitive decline, and even
neurodegenerative diseases. For example, a decline in the synthesis of serotonin that was caused due to
disruption in microflora is linked to anxiety and depression.

Moreover, the metabolites that are synthesized by the gut microflora, especially SCFAs such as
butyrate, propionate, and acetate, are found to have an essential function in modulating brain health.
These metabolites can influence the integrity of the BBB, enhancing neurogenesis, and can reduce
neuroinflammation. Butyrate, for example, has been shown to protect against any cognitive decline
mainly by preventing BBB leakage, and therefore reducing neuroinflammation, which is crucial for
diseases such as Alzheimer's and Parkinson's. Dysbiosis alters the production of such beneficial
metabolites that gradually leads to the weakening of the defense mechanisms of the brain and therefore
contributes to neurodegeneration.

Role of Microbial Metabolites for CNS Health and Neuroinflammation

Microbial metabolites, namely SCFAs and other bioactive components have a profound influence
on CNS health and neuroinflammation. SCFAs are synthesized in the GI tract when gut microflora
ferments dietary fibers. It is shown to exert great anti-inflammatory influence on the brain. Butyrate is
found to possess neuroprotective properties. It contributes to the maintenance of the BBB and therefore
prevents the entry of these substances into the brain, preventing stimulation of inflammation of neurons
and also preventing nerve damage. This mechanism is elementary in the context of AD, in which the
impaired BBB integrity is the main hallmark for the progression of neurological diseases.

SCFA can also regulate the immune responses by reducing the activation of microglia that occupy
the brain whose function is immunity. This reduction in the activation of microglia can alleviate
neuroinflammation, which is a significant factor that contributes to the development of degenerative
diseases of the CNS like Parkinson’s (Isik, 2023). Furthermore, these metabolites can enhance neuronal
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health by assisting in neurogenesis, thereby providing a great contribution to cognitive resilience as well
as protection against aging-related neurodegenerative diseases.
Therapeutic approach using Probiotics, Synbiotics, and Dietary Interventions

Multiple therapeutic trials are done to regain the gut microflora balance as well as improve
neurological outcomes, especially in patients affected with neurodegenerative diseases. Probiotics,
which are rich in favorable live microorganisms, and Synbiotics, which is a combination of probiotics
and prebiotics, seem to provide novel therapeutic possibilities. Multiple studies have proven that
probiotics can alleviate neuroinflammation and, by doing so, it can improve cognitive function in cases
of AD (Anderson, 2022). These beneficial bacteria have the potential to restore gut microbial diversity,
adjust immune responses, and even enhance the synthesis of neuroactive compounds, such as SCFAs
and neurotransmitters.

Dietary interventions also play a significant role in modulating the gut microflora. Food that is
rich in fiber, polyphenols, and omega-3 fatty acids can supplement the gut microflora diversity and assist
in the production of SCFA. For example, a Mediterranean diet which involves the consumption of food
such as fruits, vegetables, and good fats that are beneficial for the body is found to have a mandatory
role in reducing the risks of neurodegenerative diseases as well as in improving cognitive function. On
the other hand, diets rich in refined sugars and unhealthy fats, mainly saturated fats and processed foods
promote microbial imbalances that increase the risk of neuroinflammation and neurodegeneration and
even alter the GI system functions.

Fecal microbiota transplantation (FMT) is a novel therapeutic strategy that has proved to possess
the potential to restore the gut microflora balance. Clinical studies in PD models have shown that FMT
can decrease motor symptoms and reduce inflammation of the nervous system (Sadowski et al. 2024).
FMT has been proven to restore healthy microflora that enhances the synthesis of SCFAs and therefore
improves gut-brain signaling which may result in better neurological outcomes in those patients
suffering from PD, AD, and other neurodegenerative diseases.

Conclusion and recommendations

The gut-brain axis possesses a significant function in the initiation as well as the aggravation of
disorders related to the CNS. Dysbiosis in the GI tract acts as a critical component in the disruption of
brain function. Disruptions in gut microflora composition can result in a hyperactive immune response
that may trigger neuroinflammation, making it an epicenter of the pathogenesis of neurological diseases
such as AD, PD that mainly result in neurodegeneration or other neuropsychiatric disorders namely
anxiety, depression, and mood disorders. Moreover, dysbiosis is closely linked with imbalances in
neurotransmitter regulation that can impact mood and cognitive processes.

Microbial metabolites, especially SCFAs, are elemental in balancing CNS health by regulating
inflammation of the nervous system and preserving the blood-brain barrier integrity. They are chiefly
produced by the fermentation of dietary fibers in our GI system that serve as signals that modulate the
immune system and influence neuroinflammatory responses. Their deficiency may pave the way for the
development of neurodegeneration and associated symptoms. Moreover, other bioactive components
that are synthesized by gut microflora are found to have a direct impact on brain function by interacting
with the neural pathways, further highlighting the necessity for a well-balanced microflora in our GI
system.

Therapeutic methods mainly prioritize restoring the gut microflora balance, by including
probiotics, Synbiotics, and dietary interventions in the daily diet. FMT has been shown to have a
promising effect in mitigating the effects of dysbiosis. These approaches mainly work by enhancing the
level of microbial diversity and therefore reducing systemic inflammation and improving our cognitive
functions. Several interventions have been introduced because of numerous research that can modify
the gut microflora and finally lead to improvements in neurological symptoms, offering a potential
complementary strategy for treating neurodegenerative diseases. Thus, maintaining a healthy gut
microflora through these therapeutic approaches presents an exciting avenue for improving CNS health
and combating neurological disorders.
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Abstract

Introduction: Migraine is a common and disabling neurological condition that significantly impacts
physical, emotional, and social well-being. Misconceptions, such as viewing migraines as minor headaches
or signs of weakness, contribute to stigma, leading to misdiagnosis, inadequate treatment, and poor quality
of life. This research explores the stigma surrounding migraines and its effects on disability, quality of life,
and treatment access. Methodology: A literature review was conducted, analyzing studies on the prevalence
and forms of migraine-related stigma, its impact on individuals’ lives, and existing strategies to reduce
stigma. Special attention was given to treatment gaps and challenges in under-resourced settings. Results:
Migraine-related stigma significantly reduces quality of life, causing social withdrawal, low self-esteem,
anxiety, and depression. Many individuals struggle with workplace productivity and hesitate to disclose their
condition due to fear of judgment. Although advancements in treatment exist, access remains limited in
underserved populations, further exacerbating the stigma and burden. Conclusion: Reducing migraine-
related stigma requires public awareness, workplace support, and improved access to care. By addressing
misconceptions and fostering a supportive environment, the overall well-being and treatment outcomes for
individuals living with migraines can be significantly enhanced
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Introduction

Migraine is a common, complex, and persistent neurological condition that ranks as the second
most common cause of years spent disabled worldwide. It significantly impairs a person's ability to
perform daily duties and has an effect both during and between bouts. People who suffer from migraines
often face challenges like less participation in family activities, tense social relationships, and decreased
productivity at work.

This research is significant because it analyse the emotional and functional challenges faced by
migraine sufferers. They often refuse seeking health care and reduce their workplace exposure which
leads to disability and continuous withdrawal from functioning. Research on this will make an
opportunity to expand treatment approaches and various programs through which the individuals can
overcome this kind of stigma and stress. (Shapiro, 2024)

That study involving nearly 60,000 individuals with migraines, found that over 30% frequently
experience migraine-related stigma. After adjusting for sociodemographics, clinical characteristics, and
monthly headache days, the study demonstrated that higher levels of stigma were linked to increased
disability, greater interictal burden, and reduced quality of life, regardless of headache frequency. These
findings highlight the urgent need for scientific, clinical, and public health initiatives to understand and
mitigate migraine stigma. Exploring the mechanisms connecting stigma to health outcomes could lead
to interventions that reduce the burden of migraines across all levels of headache frequency.

Despite of significant advance in Migraine related stigma research for last decades, still there are
some aspects which are either nor properly elaborated or remain controversial. This research aims to
enhance the understanding of migraine-related stigma and its relationship to disability, Interictal
burden and Quality of life by facilitating knowledge sharing, comparing various theoretical frameworks,
and providing a solid foundation for evidence-based analysis. it seeks to offer a deeper insight into this
emerging health issue and inform strategies for addressing its impact on affected individuals.

Methodology

A literature search was conducted using PubMed, American Migraine Foundation and Web of
Science databases. Data were extracted based on predefined inclusion criteria. key phrases, includes
“migraine,” “stigma,” “disability,”
was limited to peer-reviewed articles and reviews published in English between September 2011 and

September 2024 to ensure the inclusion of recent and relevant studies.

quality of life,” “misconceptions,” and “treatment gaps.” The search
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Literature review

Demographic Insights of Migraine

Migraines are most common among individuals aged 15 to 49, with prevalence peaking during their
30s. Women are significantly more affected than men, experiencing migraines at rates 2 to 3 times higher,
likely due to hormonal influences.

Migraines are more prevalent in low- and middle-income countries, where limited access to healthcare
often results in untreated or poorly managed cases, leading to greater disability. Individuals with lower
socioeconomic status are disproportionately affected due to barriers in receiving adequate treatment.

Additionally, while higher migraine prevalence rates are reported in the America and Europe
compared to Africa and Southeast Asia, underdiagnosis remains a significant issue in resource-limited
regions, further complicating the accurate assessment and management of this condition.

Migraines contribute significantly to disability-adjusted life years (DALY's) lost due to neurological
disorders. They are closely linked to various comorbid conditions, including depression, anxiety,
cardiovascular diseases, and sleep disturbances, which further exacerbate their impact on overall health and
well-being.

In the United States, migraines impose an economic burden of over $23 billion annually, primarily
due to lost productivity and healthcare expenses. Chronic migraines, which affect approximately 1-2% of
the population, place a disproportionate strain on healthcare systems, requiring more intensive management
and resources compared to episodic migraines. (Parikhet.al, 2021)

Contributing Factors of Migraine
Age-related Factors:

e In children and adolescents, migraines are often linked to family history and hormonal
changes, particularly after puberty in girls.

e In adults, migraines tend to fluctuate with hormonal changes, stress, and lifestyle factors.
Women, in particular, may experience an increase in migraines related to menstruation,
pregnancy, and menopause.

e Older adults often see a reduction in migraines, possibly due to hormonal stabilization or
changes in brain function.

Sex-related Factors:

e Women are twice as likely to experience migraines as men, largely due to hormonal
fluctuations in estrogen, which can both trigger and alleviate migraines.

e Men, though less likely to experience migraines, tend to suffer from more severe episodes,
often linked to stress or physical activity triggers.

Common triggers include: Stress, lack of sleep, certain foods, dehydration, hormonal shifts, and
environmental factors like bright lights or strong smells are common triggers for migraines. (Colleen
Doherty, 2024)

The Impact of Stigma on Migraine

Living with migraines often involves dealing with widespread misconceptions and a lack of
awareness, which perpetuates stigma. Stigma refers to negative, dismissive attitudes directed toward
individuals with a specific medical condition. For people with migraines, this stigma frequently manifests
as judgment or misunderstanding when their symptoms prevent them from meeting social, educational, or
professional obligations. Such attitudes can leave those with migraines feeling invalidated or disheartened,
sometimes even leading them to question the legitimacy of their own experiences or worry they may be
overreacting to their symptoms.

The study titled "The Unique Role of Stigma in Migraine-Related Disability and Quality of Life"
surveyed over 59,000 people living with migraines and found that about one-third experienced migraine-
related stigma frequently. The research focused on two types of stigma:

internalized stigma, where individuals internalize negative stereotypes about themselves due to their
migraines, and might manifest as thoughts like,"I'm not a good employee or parent because of my migraine.”

enacted stigma, which involves facing discrimination or refers to direct negative reactions from
others.

These two forms of stigma are interconnected, often creating a harmful cycle: a migraine disrupts
daily activities, leading to more enacted stigma, which over time can become internalized, further escalating
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stress and anxiety.This increased psychological distress, which is itself a common migraine trigger, can
worsen both the frequency and severity of attacks, perpetuating the stigma cycle.

Stigma likely contributes to a decline in the quality of care received by individuals with migraines.
Many migraine sufferers report negative and stigmatizing experiences with healthcare professionals, which
can lead to "treatment carryover" a situation where patients avoid seeking care to prevent additional negative
interactions. Research has shown that this phenomenon is particularly pronounced in individuals with
migraine and comorbidpsychiatric conditions, as they may be less likely to seek psychiatric support. In fact,
individuals with migraines and higher psychiatric symptoms report greater social stigma compared to those
with fewer symptoms.

This fear of stigma can lead patients to suppress concerns, particularly those related to mental health,
and avoid necessary treatment. Similar issues may affect the migraine population overall, as revealed by the
Migraine Knowledge, Attitude, and Practice Patterns (MKAPP) Survey. The survey found that nearly a third
of neurologists did not agree with the statement that migraine is a legitimate brain disease, reflecting a
broader lack of understanding that may exacerbate stigma and hinder proper treatment. (Seng, 2022)

Phases of Migraine

A migraine attack unfolds in distinct phases, each with unique characteristics. Recognizing these
stages is essential for managing and minimizing symptoms:

I. Ictal Phase:

1. Prodrome: This phase marks the onset of a migraine, which can begin several hours oreven days
before the headache symptoms may include Irritability, depression, yawning, polyuria, food cravings,
sensitivity to light or sound, problems in concentrating, fatigue and muscle stiffness, difficulty in speaking
and reading, nausea and insomnia.

2. Aura: Experienced by about 20% of migraine sufferers, aura consists of visual disturbances like
flashing lights or zigzag patterns, temporary loss of sight and numbness or tingling sensation in body parts.
It lasts between 5 to 60 minutes and is fully reversible.

3. Headache: The primary phase, where severe headache pain lasts anywhere from several hours to
up to three days. It is often accompanied by throbbing, drilling, ice pick in the head, burning, nausea,
vomiting, giddiness, insomnia, nasal congestion, anxiety, depressed mood, sensitivity to light smell and
sound, neck pain and stiffness.

4. Postdrome: Often referred to as the "migraine hangover," this final phase involves residual such
as fatigue, difficulty concentrating, or mood changes, lasting up to a day or more after the headache subsides.

Being aware of these phases helps individuals take early action to treat and manage their migraine
attacks more effectively.

II. Interictal Phase

The interictal phase of migraine refers to the period between attacks when individuals may continue
to experience symptoms that affect their daily functioning.

These symptoms can include sensitivity to light and sound, cognitive difficulties, fatigue, and mood
disturbances, including anxiety or depression, fear of upcoming events, worse interactions with family,
friends and coworkers; anxiety perceptions, depressive symptoms, stigma, osmophobia, motion sickness,
balance and vestibular dysfunction, changes in visual perception and hypersensitivity. For many individuals,
this phase can be as disabling as the migraine itself, particularly in cases of chronic migraines.

During this, individuals may also experience heightened psychological distress, contributing to a
reduced quality of life. Addressing the interictal phase with preventive treatments, lifestyle adjustments, and
coping strategies is essential for improving overall quality of life and reducing the severity of future migraine
attacks. This ongoing support helps alleviate both the physical and emotional burdens associated with
migraines, allowing for better management of the condition.

Emotional and Psychological Co-morbidities

While significant research has focused on the symptoms of migraines, other less visible aspects, such
as stigma, are becoming increasingly recognized. This stigma, often tied to misconceptions about the
disorder, exacerbates the emotional burden of migraine patients and can deter them from seeking treatment.
Historically, migraines have been associated with traits like being “nervous” or “sensitive,” and even today,
individuals with migraines are often portrayed in media as lazy, hypochondriacal, or unable to manage stress.
Research using the Chronic Illness Stigma Scale found that chronic migraines were similarly stigmatized as
epilepsy, while episodic migraines were less so but still correlated with the ability to work.

A survey of 9,999 people without migraines revealed that 31% believed migraine sufferers use their
condition to avoid work or school, 45% thought it was easily treatable, and 36% saw it as a result of unhealthy
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behavior. These stigmatizing perceptions can make patients hesitant to seek a diagnosis or treatment,
compounding their emotional strain. Many individuals with migraines feel their condition is not adequately
recognized or managed, partly because it is often mistakenly attributed to psychological issues. This stigma
does not just occur during migraine attacks but persists continuously, further contributing to the interictal
burden (11B).

Additionally, stigma is linked to higher risks of psychiatric comorbidities, particularly anxiety and
depression, though the causal relationship remains unclear. Studies, such as a French survey, showed that
both men and women with migraines had significantly higher levels of stress, anxiety, and depression
compared to controls. Patients with migraines are two to four times more likely to develop depression over
their lifetime compared to those without migraines. Research, including findings from the Women’s Health
Study, has indicated that frequent headaches, including migraines, elevate the risk of developing depression,
with increased headache frequency being associated with higher depression risk.

Genetic studies suggest that while migraine and major depressive disorder (MDD) are distinct
conditions, they may share some neurobiological underpinnings, with migraine sometimes serving as either
a symptom or consequence of MDD. Depressive symptoms often accompany migraine episodes, with
anxiety frequently preceding attacks. Anxiety can further reduce quality of life as patients live in fear of the
next episode. Neurophysiological studies support the connection between emotional stress and migraine,
with findings indicating that emotional stress, mediated by the hypothalamus’s regulation of the limbic
system, can trigger migraines. Imaging studies of migraine patients during the interictal phase show that
emotional cues, especially negative ones, activate brain regions associated with both emotional processing
and pain, such as the posterior cingulate, amygdala, and thalamus.

This complex interaction between stigma, mental health comorbidities, and neurological factors
emphasizes the need for comprehensive treatment approaches that address not only the physical symptoms
of migraines but also the psychological and social challenges they present. (American Migraine Foundation
State of Union Recap 2024).

Disability and Burden

A study conducted by Dr. Fred Cohen in 2014 (Cohen, 2014) analyzed migraine prevalence and
disability trends in the United States by reviewing data from epidemiologic surveys conducted over the past
three decades. The findings summarize these studies and assess shifts in disease prevalence and associated
disability patterns over time. A systematic review was conducted on U.S examining the prevalence,
disability, and overall burden of migraine, including both episodic migraine and chronic migraine. The
primary tool for assessing migraine burden was the Migraine Disability Assessment Scale (MIDAS). Women
consistently showed a higher proportion of MIDAS Grades I11/1V compared to men. Migraine prevalence in
the United States has remained relatively constant over the past 30 years, while migraine-related disability
has shown an upward trend. This increase in disability may be attributed to various factors, including changes
in reporting practices, research methodologies, societal attitudes, or shifts in factors that exacerbate or
alleviate migraine symptoms, among other potential explanations. (Cohen et al, 2014).

Diagnostic Approach Considerations

Migraine is primarily diagnosed through clinical assessment. Diagnostic investigations are conducted
for several reasons:

« To rule out other structural, metabolic, or headache-causing conditions that could mimic or coexist
with migraine.

« To exclude comorbid conditions that could complicate both the headache and its treatment.

« To establish a baseline for treatment and identify any contraindications to medication.

« To monitor medication levels, assessing compliance, absorption, or overdose.

Disability assessment: Simple tools, such as the Migraine Disability Assessment Scale (MIDAS), can
help quantify disability during the initial visit and can also be used for ongoing evaluations to track changes
over time.

Family history: Around 70% of individuals with migraines have a first-degree relative who also
experiences them. The risk is particularly higher, about four times greater, for those with a family history of
migraine with aura. While migraine is believed to follow a multifactorial inheritance pattern, the exact
genetic influences remain incompletely understood.

The selection of diagnostic tests is tailored to the individual’s symptoms. For example, in older
patients with symptoms like scalp tenderness, tests like erythrocyte sedimentation rate (ESR) and C-reactive
protein (CRP) can help rule out conditions like temporal or giant cell arteritis. Visual field testing may be
necessary for patients with persistent visual disturbances.
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Researchers are exploring objective measures for headache severity, which could enhance migraine
diagnosis and treatment evaluation. A study by Nguyen et al. demonstrated significant differences in the way
patients with migraine perceive vibrotactile stimuli, including differences in stimulus amplitude
discrimination and temporal order judgment, compared to control subjects. Additionally, blood tests have
shown that high levels of calcitonin gene-related peptide (CGRP), a neurotransmitter linked to vasodilation,
could help diagnose chronic migraine. Elevated CGRP levels, particularly in patients with a history of aura,
were observed in one study, making it a potential biomarker for chronic migraine diagnosis. (Anderson et
al, 2013)

Neuroimaging is generally not required for patients with a history of recurrent migraine headaches
and a normal neurologic exam. CT scans of the head are typically used to rule out intracranial masses or
hemorrhages in atypical or selected cases. However, a negative CT scan might miss certain conditions such
as small subarachnoid hemorrhages, tumors, or strokes, particularly in the posterior fossa. Additionally, CT
scans without contrast may not detect aneurysms. MRI and MRA are more effective for identifying
aneurysms or arteriovenous malformations. (Pescosolido and Martin 2015)

Management of Migraine Stigma

Breaking the cycle of migraine-related stigma is challenging but possible through several methods.
Cognitive interventions can help by guiding individuals to change their thought patterns or develop coping
skills for living with a stigmatized condition. One approach is to build resilience, helping individuals reduce
the impact of stigma in the future. Techniques like interpersonal therapy and self-advocacy education can be
useful in this process. Additionally, the study emphasizes the value of having a strong community and
support network for those living with migraines, as this connection can provide emotional support and reduce
the isolation often felt due to stigma.

Migraine treatment is highly individualized, as the condition impacts people in various ways. There
is no one-size-fits-all approach to managing migraines, and treatment often involves a combination of
different therapies to alleviate symptoms. This multi-faceted approach can include medications, lifestyle
changes, and therapies aimed at reducing the frequency and severity of attacks.

Migraine treatment overview:

> Diagnose migraine

> Asses disability

> Patient education

> Individual management

> Stratified care

I. Acute treatment: aims to alleviate symptoms during a migraine attack, providing relief as the
episode unfolds.

Non pharmacological therapy: In December 2013, the FDA approved the CerenaTranscranial
Magnetic Stimulator (Cerena TMS), the first device designed to alleviate pain caused by migraines with aura
in adults aged 18 and older. The device is used by holding it against the back of the head with both hands,
then activating it to release a magnetic pulse that targets the occipital cortex. The recommended usage is one
treatment per day, with no more than one session within a 24-hour period.

The approval of the Cerena TMS was based on a randomized trial involving 201 patients with
moderate to severe migraines. In the study, 39% of those using the device were pain-free two hours after
treatment, compared to only 22% in the control group, showing a therapeutic gain of 17%. At the 24-hour
mark, nearly 34% of the patients treated with the device were pain-free, while just 10% of the control group
reported similar relief. (Jeffrey S, 2013)

Pharmacological: Simple analgesics, whether used alone or in combination with other compounds,
have been effective in relieving mild to moderately severe headaches, and sometimes even severe ones.
Acute treatment is most beneficial when administered within 15 minutes of the onset of pain, especially
when the pain is mild. Tristans and ergot alkaloids, Ditans (In October 2019, the FDA approved lasmiditan
as a treatment for acute migraines, both with and without aura) , CGRP antagonists. (Lipton et.al,2016)

I1. Preventive treatment: Focus shall be on reducing the frequency of migraine attacks.

Prophylactic therapy for migraines may be recommended in the following cases:If migraine frequency
exceeds two attacks per month , If individual attacks last longer than 24 hours ,If migraines cause significant
disruption to daily life, with considerable disability lasting three days or more ,If abortive treatments are
ineffective or overused, If symptomatic medications are contraindicated or ineffective,For hemiplegic
migraine, or for attacks that present a risk of permanent neurological damage
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Current prophylactic treatments typically work through various mechanisms, such as: 5-HT2
antagonism (e.g., methysergide)!Regulation of voltage-gated ion channels (e.g., calcium channel
blockers),Modulation of central neurotransmitters (e.g., beta blockers, tricyclic antidepressants) Enhancing
GABAergic inhibition (e.g., valproicacid, gabapentin)Prevention of acetylcholine release (e.g., botulinum
toxin) CGRP inhibitors (e.g., atogepant, eptinezumab, erenumab, fremanezumab, galcanezumab)

Additional notable mechanisms include altering neuronal oxidative metabolism with riboflavin or
reducing neuronal hyperexcitability with magnesium supplementation. The selection of a preventive
medication depends on various patient factors and treatment goals. (American migraine foundation state of
union recap 2024)

I1l. Behavioral therapy: can help lower the intensity and frequency of migraines while also
addressing anxiety and stress-related thought patterns.

Behavioral therapy for migraine focuses on addressing both the physical and psychological triggers
of migraine attacks, often in combination with medical treatments. Common therapies include:

1.Cognitive Behavioral Therapy (CBT): Helps patients change negative thoughts and behaviors
related to migraines, particularly stress and anxiety.

2.Biofeedback: Teaches patients to control physiological responses, such as heart rate and muscle
tension, to prevent migraines.

3.Relaxation Training: Uses techniques like progressive muscle relaxation to reduce stress and muscle
tension.

4.Mindfulness and Meditation: Focus on the present moment to reduce stress and promote relaxation,
which can lower migraine frequency.

5.Biofeedback-assisted Relaxation: Combines biofeedback with relaxation methods to manage stress
and tension.

These therapies have been shown to reduce migraine frequency, intensity, and duration, with long-
lasting benefits when combined with pharmacological treatments. They can significantly improve a patient’s
quality of life by helping manage migraine triggers. (American Migraine Foundation, The Journal of
Headache and Pain, 2024)

IV. Lifestyle Adjustments: such as managing sleep, diet, and stress can effectively reduce both the
occurrence and severity of migraines.

A study on exercise for migraine prevention, which involved 40-minute sessions three times a week
for three months, found a mean reduction of 0.93 in migraine attacks during the final month of
treatment.Mindfulness-based stress reduction and home meditation have been explored as approaches to
alleviate pain and enhance health-related quality of life in individuals with chronic pain conditions. (Varkey
et.al, 2011)

While these methods showed effectiveness for patients with chronic arthritis, they did not yield
significant benefits for those suffering from chronic headaches or migraines, as well as fibromyalgia.

Discussion

This research underscores that migraines extend far beyond episodic pain, impacting multiple
dimensions of a person’s life. The stigma surrounding migraine stems from widespread misconceptions and
a lack of understanding about the condition. Migraines are often dismissed as mere headaches, leading to an
underestimation of their severity and impact. People who are affected by this stigma face more emaotional,
psychological and social burdens.

Many times migraines are misunderstood as laziness, attention seeking and inability to handle stress
which makes people feel alone or helpless.

Even medical professionals get affected by stigma and they under diagnose or misdiagnose the
patients, they ignore their complaints as an exaggeration of a tiny headache which cause delays in adequate
treatment.

Migraine affects may divert people from opening up about their pain and asking for help, even they
choose not to go for the regular work, which leads to non productivity and depression. Depression and
anxiety are increased in rates in migraine sufferers which push them not to get proper care, cycle of disability
and decreased quality of life. They often have low self esteem. Understanding various phases of migraine
like prodrome, aura, headache, post drome and interictal phases can help healthcare professionals to plan
individualised and more affective treatment strategies

One of the most important factors to disability is the interictal period or the time period between the
attacks of migraine. Patients at that period may have mood swings, high sensitivity and cognitive
impairments that seriously affect the daily activities, time at workplace and personal gatherings. These
periods are usually addressed by ‘Migraine hangover’. Other than treating migraine as a chronic illness it
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should be treated to manage the interictal phase of the disease. According to various studies this phase is
usually misunderstood ad underdiagnosed. Planning treatment according to the phases can improve the
whole outcome of migraine.

So many types of clinical examination tools are used to diagnose migraines like neuroimaging or
biomarkers like CGRP levels are important for a best treatment plan for migraine and also tools like Migraine
Disability Assessment Scale (MIDAS) are essential to decrease the disability and increase of productivity in
migraine sufferers.

The treatment of migraine has been evolved by recent advancements such as preventive measures like
CGREP inhibitors and lifestyle changes, and acute treatments like CGRP agonists and devices like Cerena
TMS. Patient who suffers migraine regular, intense migraine should preventive therapy as their primary care.

This research prioritizes that the treatment of migraines demands universal strategies which include
not only physiological symptoms but also mental and societal outcomes. A collaborative management plan
is necessary because the patients with migraine may have also anxiety, any cardiovascular diseases,
depression and insomnia. Proper management should focus on decreasing stigma through professional and
societal education, seeking care from mental health services and treating patients by understanding each
stage of migraine and giving care according to that. All these points are very useful to improve the quality
of life and decrease the interictal burden of the migraine sufferers.

The main barrier to approach for medical care is the unavailability of healthcare system in low and
middle income countries, need for better health care system in these countries are very essential. Disparities
in diagnosis and management should be the main course of action in people with low socioeconomic
conditions.

The requirement of professional setting rule that include people with migraines are highlighted by
substantial economic burden of migraines in United States, which is supported by lost of efficiency and
medical expenses. These rules may include better policies for medical expense for chronic migraine
treatments, management of stress and accommodating work schedules. Resources should be implemented to
identify high risk sufferers and should prevent the transition from acute to chronic.

People who are suitable for preventive therapy for migraine either should not receive or stop taking it
soon, because various population based studies in United States suggests that discontinuation leads to
incomplete or ineffective therapy for the patients. They will get extra advantages by doing behavioral
therapies like awareness based techniques and intellectual behavioral therapy which are advised as
prevention for people who have stigma. By acknowledging the broader effects of this condition alternatively
emphasizing on the number of headaches days can understand the suffering and intensity of this disease and
can deliver a proper management to decrease their stigma. Furthermore, if possible, health care providers
should enlighten in receiving Individuals with Disabilities Education Act (IDEA) aids in schools and Family
Medical Leave Act benefits in workplace. They should also educate about Americans with Disabilities Act
(ADA) in United States.

Since Migraine is an unfair disease and its stigma leads various problematic actions in public settings,
public health in lowering stigma is very important for sufferers well being. Even though it is one of the most
disabling disease worldwide, it still receives only a tinge amount of funding for NIH research. The support
is essential to contribute more valuable and substantial public resources to educate people about this
condition and make a pathway for its wane.

Conclusion

Since migraine is a complex neurological condition, it impacts individuals interpersonal, emotional
and physical health. Misunderstanding migraine as a simple headache ingnoring it as a serious neurological
disease and seeing migraine sufferers as weak and considering they are faking about their health condition
induces stigma associated with migraines. Medical professionals may also misunderstand about this
condition and leads to incorrect and under diagnosis or under treatment. Moreover, stigma is mainly affected
in workplaces because of its disability.

By declining self worth, demoralizing people from seeking care and making them feel guilty or weak
induce internalized and enacted stigma which can leads to disability. Disability can lead to interpersonal
discrimination and barrier in healthcare, which decreases the access to treatment |. These aspects act together
to produce spiteful cycle which increases the societal, emotional and physical challenges.

By escalating chronic stress, anxiety, depression, mood swings, hypersensitivity and stigma
associated with migraine increases the risk of interictal burden. Because stigma urge people to societal
isolation, less support and less productive in schools or workplace, fear of judgment prevents them from
doing their chores which leads to disability and positioning a new challenge to healthcare.
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Because of internal fluctuations and the non-transparency of its symptoms, the effect of societal
prospects, migraine is difficult to de-stigmatize. Because people have different experiences in the attacks of
migraines and may have different kinds for suffering. They may have different intensities of migraine so it’s
difficult to implement a common management technique for migraine. Public education is also entangled
compared to other disorders because migraine have invisible symptoms like pain and sensitivity to stimuli
and cognitive impairments making it more difficult to put into practice. Moreover, the workplace or family
influences the level of stigma and disability; better working conditions and an understandable familial
situation can improve their adverse effects. For example, studies show that people with better or flexible
working conditions have less adverse effects of migraine and have better quality of life as compared to the
people who works in a strict environment and many won’t be able to be productive at work because of the
disability caused by migraine stigma. More research or study is essential to implement effective and powerful
therapies to decrease migraine stigma, interictal burden, disability, and quality of life.

Recomendation

« Strengthen accessibility to care: Ensure access of both acute and preventive treatment are available
for migraine. Education of patients and healthcare providers about various phases of migraine, it’s unfair
affects mentally and physically and ways to decrease stigma. Implementing individualized treatment plans
for the patients and providing care through telemedicine so that even the disable patients can access to care
without any obstacles.

* Foster Inclusive Environments in the Workplace and Educational Settings: promote the application
of laws to make a room for migraine sufferers to release stress and take adequate rests during attacks such
as sick leaves, flexible work schedules and work form home allowances. These implications can improve
the sigma and quality of life.

* Broaden Public Outreach and Awareness Initiatives: encourage various programs and activities to
educate people with migraine to break the misconception regarding its affects as a serious neurological
condition which has an adverse affect of their mental and emotional state. Better support for the migraine
sufferers will result in increased understanding and warmth.

* Monetary support initiatives: financial support should be given to the patients with low
socioeconomic status, any private funding can be given to the patients in this category to pay for their hospital
and pharmacy bills which are not covered by an insurance. If the people cannot support them financially at
least few organizations can make a way to contact with any nonprofit funding groups.

* Propel Research and Innovation Forward: new treatment or prophylactic strategies occurs from more
research itself. Supporting studies and researchs on this kind of hidden and highly misunderstood diseases
can help people to reduce stigma among sufferers. Supporting researches on lifestyle, hereditary and
neurological elements will assist in establishment of individualized treatment plans. Reducing the financial
and individual effects of migraines requires a combination of medical and non-medical strategies.
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Abstract

Introduction: Pharmaceutical waste significantly contributes to environmental pollution. Improper
disposal practices result in the release of active pharmaceutical ingredients into water and soil, threatening
biodiversity, promoting antimicrobial resistance, and posing public health risks. Addressing these complex
and growing challenges requires a coordinated, multi-stakeholder, and systemic approach supported by
evidence-based policies and sustainable practices. Methodology: This study conducts a comparative
analysis of pharmaceutical waste management practices and legislative frameworks in selected European
countries. The research focuses on systems for collecting and disposing of expired and unused medications,
examining the roles of pharmacies, governmental bodies, and the pharmaceutical industry across different
institutional and socioeconomic contexts. Results: The comparative analysis of pharmaceutical waste
management systems in European countries reveals significant differences in organization, government
involvement, and funding mechanisms. Centralized models, such as in France and Spain, are well-regulated
and heavily rely on public-private collaboration. In contrast, decentralized systems, like Finland, emphasize
local government participation. Countries like Hungary and Romania are still transitioning, facing challenges
in public engagement and regulatory enforcement. Conclusion: To enhance sustainability in pharmaceutical
waste management, the study recommends improving public education, investing in infrastructure,
promoting professional training, and establishing unified legal frameworks that engage all stakeholders.
These measures are essential for protecting environmental and public health and promoting more responsible
pharmaceutical practices worldwide.
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Introduction

Pharmaceutical waste has become a significant and escalating contributor to environmental
pollution. Improper disposal of medications—often leading them into surface waters, soils, and occasionally
the food chain—is associated with the degradation of water quality, the proliferation of antimicrobial
resistance, and threats to biodiversity (Wilkinson et al., 2022).

Addressing this multifaceted issue necessitates a coordinated and systemic approach. The
pharmaceutical industry must adopt environmentally sustainable production practices, aligning with the
"Green Pharmacy" concept. Healthcare professionals should consider the ecological footprint of treatment
choices during therapy individualization, while pharmacists play a critical role in educating patients on the
safe return of expired or unused medications. Pharmacists are uniquely positioned to educate the public on
the safe use and disposal of medicines. As accessible community-based actors, pharmacies are critical in
pharmaceutical take-back programs—one of the most effective strategies to minimize pharmaceutical
residues in the environment (Shashiashvili, 2025).

However, professional engagement alone is not sufficient. A sustainable, integrated system must be
developed—one that protects both environmental and public health and is supported by clear policy,
adequate infrastructure, and intersectoral collaboration (Cyclamed, 2021). Community pharmacies and local
authorities must collaborate on structured collection programs supported by public awareness campaigns
and technical infrastructure. Evidence suggests that standardized dosing in hospitals and supply models
based on actual demand can substantially reduce pharmaceutical waste. Pharmaceutical residues remain a
serious source of environmental contamination, posing critical challenges in both high-income and low- and
middle-income countries. Uncontrolled disposal methods—such as flushing medicines down the toilet or
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dumping them in landfills—lead to the release of active pharmaceutical ingredients into water and soil
systems, endangering ecosystems and public health (Johnson & Bell, 2022). Widespread public education
campaigns are urgently needed to raise awareness about the importance of proper pharmaceutical waste
sorting and disposal (Environmental Protection Agency [EPA], 2023).

The aim of this study is to examine and compare the practices and legislative frameworks of
selected European countries regarding the collection and disposal of expired and unused medicines. It
seeks to identify the key stakeholders involved in these processes and assess the effectiveness of current
mechanisms in mitigating environmental risks. The findings may serve as a foundation for the
development of environmentally responsible policy models.

Methodology

This research is based on document analysis of legal regulations, official guidelines, and relevant
government programs in various European countries related to the collection, transportation, and
destruction of pharmaceutical waste. The data were obtained from official government sources,
international agency reports, and peer-reviewed academic literature.

Results

Every year, over 100,000 tonnes of pharmaceutical products are consumed globally, with 24% of
this consumption occurring in Europe. Throughout their production, usage, and disposal, Active
Pharmaceutical Ingredients (APIs) and other chemical components are released into the environment,
contributing to significant pollution. A large share of pharmaceutical manufacturing now takes place
overseas, with China producing 80-90% of antibiotic APIs, and India being the leader in the production
of finished dose medicines. This shift has resulted in pollution scandals, particularly in China and India,
where antibiotic production has been linked to the spread of drug-resistant bacteria. Additionally,
environmental pollution from these manufacturing plants has been observed in the European Union
and other regions.

Pharmaceuticals are also released into the environment through human and veterinary
consumption, as between 30-90% of an oral drug dose is excreted unchanged in urine. Over 600 different
APIs have been detected in the environment, often at levels posing a significant environmental risk.
These APIs have been found in various media, including drinking water, wastewater, sewage sludge,
and soils. In the European Union alone, over 3,000 APIs are marketed as human or veterinary drugs.
While the environmental impact of most of these substances is not fully understood, certain APIs are
known to persist and accumulate in the environment, with documented ecotoxicological effects. These
include reproductive impairment in fish populations, the harmful impact of antibiotics on bacteria and
algae, and the decline of vulture populations due to poisoning by diclofenac in carcasses of treated
animals.

The presence of antibiotics in the environment contributes to the rise of antimicrobial resistance
(AMR), which is one of the most pressing global health threats. The burden of AMR, in terms of lives
lost, increased morbidity, and healthcare costs, is much greater than current estimates suggest. For
instance, 25,000 deaths were attributed to AMR in 2007, and projections indicate a 15-fold increase in
AMR-related morbidity in Europe by 2050, with an estimated 390,000 deaths.

Despite growing concerns about the environmental risks of pharmaceuticals, the regulation of
their environmental release remains nearly nonexistent. Key issues include a lack of public and
governmental access to information on the environmental impact of APIs, insufficient monitoring
requirements, and the absence of specific emission limits for pharmaceutical releases from
manufacturing plants. There are no established limits for pharmaceuticals in drinking water, surface
water, wastewater, or hospital effluents. Furthermore, the management of pharmaceutical waste is not
adequately regulated, and there is no obligation to monitor pharmaceuticals present in sewage sludge or
manure used in agriculture. Given these gaps in regulation, there is an urgent need for the emission of
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pharmaceuticals into the environment to be better controlled to ensure proper monitoring and the
prevention of environmental contamination throughout their lifecycle (European Environmental
Bureau, n.d.).

Country Case Studies:

Belgium. A collaborative model between regional authorities, community pharmacies, and the
pharmaceutical industry enables the systematic collection of expired and unused medicines. Under
regulations enacted on January 21, 2009, all pharmacies in Belgium are legally required to accept
returned medications from patients at no cost. These returns must be stored separately and then
transferred to licensed distributors for safe disposal. Additionally, public education efforts are actively
pursued, including informational brochures and guidelines that clarify which types of medicines are
eligible for return and which are not (Health Care Without Harm Europe, 2013).

France. Since 2007, France has operated a mandatory national system for the safe collection and
disposal of unused medicines known as Cyclamed. This scheme involves community pharmacies
accepting unused or expired medicines from the public, storing them in designated containers, and
passing them on to authorized pharmaceutical wholesalers for final disposal. The disposal process utilizes
incineration, with the resulting steam and energy being repurposed for secondary use, contributing to
energy efficiency. The system is funded through a compulsory fee paid by pharmaceutical
manufacturers, making it cost-free for both patients and pharmacies. Cyclamed is also active in public
engagement and awareness-raising. Pharmacies are provided with promotional materials such as posters,
and advertisements are featured in public transport. Pharmacists receive customized prescription stamps
to remind patients of their option to return unused medications. In addition, cardboard packaging from
returned medicines is collected separately to be processed through the general recycling system. France
also has a specialized scheme for sharp medical waste, which is collected free of charge by pharmacies
(Cyclamed, 2020).

Greece. In Greece, a comprehensive pharmaceutical waste management framework has been
established under the coordination of the Institute of Pharmaceutical Research and Technology (IFET),
operating under the supervision of the National Organization for Medicines (EOF). This initiative is
supported by the national pharmaceutical association and other relevant stakeholders. Specialized
containers have been installed in all pharmacies, where citizens can deposit expired or unused
medicines. Once a container is full, pharmacists notify the local pharmaceutical cooperative. Certified
personnel then collect the waste using secure bags and transport them to IFET’s central facility for
deactivation. The process is regulated through a monitoring system that ensures traceability and
oversight from the point of collection to final destruction. Upon completion, authorized agents issue
formal documentation confirming the safe disposal of the materials. In 2019 alone, the program collected
around 120 tons of pharmaceutical waste. In parallel, public education campaigns are actively promoted.
The national pharmaceutical association, in collaboration with the Ministry of Education, has launched
initiatives aimed at informing young people. Pharmacists also play a key role in raising awareness and
encouraging appropriate disposal behaviors among the general public. A recent initiative focuses on
managing sharp waste generated from influenza vaccination campaigns (IFET, n.d.).

Spain. Spain’s national system for the collection and disposal of unused and expired medicines,
known as SIGRE (Integrated System for the Management and Collection of Packaging), has been
operational since 2001. This program was initiated by the pharmaceutical industry in partnership with
the Ministry of Health and the General Council of Pharmacists. Participation in SIGRE is nearly
universal, with over 99% of community pharmacies involved. Special containers are installed in
pharmacies where patients can deposit unused medications and their packaging. Pharmacies are
responsible for the secure storage of these containers. Once full, licensed waste management companies
are notified and arrange for the transport of the materials to SIGRE’s central sorting facility. At the
sorting center, the waste is categorized to determine its final destination — whether for recycling,
incineration, or energy recovery. SIGRE also implements wide-reaching public awareness campaigns
using television, radio, print media, and social networks. Furthermore, it works directly with the
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pharmaceutical industry to improve eco-design in drug packaging. This initiative has resulted in over
500 packaging modifications aimed at reducing material use and enhancing recyclability (SIGRE, n.d.).

Czech Republic. Pharmacies are mandated to accept unused or expired pharmaceuticals, which
are stored in secure, designated containers. Licensed waste transporters are then responsible for
transferring the collected waste to authorized incineration facilities, where destruction occurs through
environmentally safe methods (Act on Pharmaceuticals, 2020).

Denmark. In Denmark, public pharmacies are obligated to collect medical waste from the public.
Municipalities are responsible for the logistics and costs associated with transportation and disposal,
ensuring that pharmacies are not financially burdened. In the spring of 2021, Danish pharmacists
launched a national awareness campaign aimed at educating the public about the environmental
consequences of improper pharmaceutical waste disposal and encouraging the return of unused
medicines. Furthermore, a six-month pilot project was initiated in three municipalities to collect and
recycle empty insulin pens from diabetic patients. The materials used in the pens — such as plastic,
metal, and glass — are sorted and reused. This initiative is the result of a cross-sector partnership
involving community pharmacies, patient organizations, pharmaceutical wholesalers, municipal
governments, the Danish Environmental Protection Agency, and the pharmaceutical company Novo
Nordisk (European Journal of Health Law, 2021).

Italy. Since the 1980s, Italy has implemented a pharmaceutical waste collection system through
the efforts of several organizations, aiming to ensure proper management of expired medicines and
reduce environmental harm. One of the primary actors in this system is Assinde, a consortium composed
of shareholders from the pharmaceutical manufacturing sector, wholesale distributors, and both private
and municipal pharmacies. This initiative serves a dual purpose: optimizing inventory management
within pharmacies and minimizing the ecological footprint of pharmaceutical waste. The program
covers the collection, transportation, and destruction of all expired medicines—including veterinary
pharmaceuticals—in full compliance with legal regulations. In January 2016, Assinde signed an
agreement with Italy’s Ministry for the Environment, enhancing regulatory oversight for both
hazardous and non-hazardous medical waste. Additionally, many municipalities operate their own
expired medicine disposal schemes. Specially designated containers, located both inside and outside
pharmacies, facilitate public access and participation. This network is active in nearly every urban area
across the country (Assinde, 2016).

Slovak Republic. In Slovakia, pharmacists play an active role in educating the public on the
environmentally safe disposal of unused medicines, both in pharmacies and through online platforms.
In 2016, the Slovak Chamber of Pharmacists launched an awareness campaign focused on promoting
rational drug use and proper waste disposal. As part of the campaign, educational materials were
distributed to inform patients about the correct handling of expired or unwanted medicines. Pharmacies
across the country collect such medicines and ensure their safe disposal through Blue Planet, a
specialized company that handles pharmaceutical waste incineration (European Journal of Health Law,
2021).

Finland. Finland has a long-standing tradition of involving pharmacies in environmental
protection efforts. Nearly all pharmacies nationwide accept expired or unused medicines returned by
consumers. The Finnish Medicines Agency (Fimea) is working on the development of an environmental
classification system that will provide pharmacists and patients with information regarding the
environmental impact and usage patterns of medicinal products. Currently, only aquatic environmental
impact data are publicly available. However, the Finnish Medicines Information Centre is developing a
more comprehensive assessment framework that will consider the entire life cycle impact of
pharmaceuticals—from production to disposal (Fimea, 2024).

Sweden. Pharmaceutical waste management in Sweden is tightly regulated by national legislation.
Since 2009, pharmacies have been assigned extended producer responsibility for medicines unused after
home treatment. They are legally obliged to accept pharmaceutical waste from the public free of charge
and to provide guidance on appropriate return procedures. These operational costs are covered by the
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trade margin set by the Swedish Dental and Pharmaceutical Benefits Agency (TLV) (PGEU, 2019).
Pharmacies engage in public education campaigns and organize initiatives such as the “Big Collection
Day,” which aims to increase citizen participation in pharmaceutical waste return. A classification
system based on the PBT index—persistence, bioaccumulation, and toxicity—supports professionals in
making informed decisions regarding the environmental risk of medicinal products (One of Sweden’s
largest pharmacy chains, Apotek Hjéirtat, has introduced a project to help consumers identify
environmentally preferable pharmaceuticals. A specific eco-label is awarded to products whose
manufacturers PGEU, 2019):

e Publish environmental sustainability reports following the GRI standards;

e Participate in the Pharmaceutical Supply Chain Initiative (PSCI);

¢ Avoid excipients banned under Swedish legislation.

Pharmacy staff receive specialized training to communicate the significance of this label and the
environmental implications of medicines to patients.

Portugal. Portugal has implemented a national awareness initiative titled “Use Medicines
Responsibly — We Are All Accountable,” which targets the general population, healthcare providers,
and policymakers. This campaign leverages multiple communication platforms to raise awareness about
the responsible use and proper disposal of pharmaceuticals. The VALORMED program, established in
1999, oversees the collection and recycling of expired medicines and theirs packaging. As of 2019,
approximately 98% of Portuguese pharmacies were participating in this scheme. Pharmaceuticals are
collected in specialized containers, then sent for recycling or energy recovery. Since 2008, the program
has expanded to include the collection of used syringes and X-ray films. VALORMED has also initiated
the collection and processing of veterinary pharmaceutical waste, reflecting a broadened scope in
addressing pharmaceutical-related environmental risks (VALORMED, n.d.).

Netherlands. The Royal Dutch Pharmacists Association (KNMP) is a signatory of the national
“Green Deal,” a policy initiative that aims to align economic development with environmental
protection. Dutch pharmacists not only collect expired medications but also advise patients on
appropriate and necessary medicine use, thereby reducing overall waste. They work closely with general
practitioners through regular pharmacotherapy meetings to reinforce sustainable prescribing practices.
Complementary initiatives include:

e “Green Pharmacy” projects under the Ministry of Health’s Waste in Healthcare program;

e A sustainable packaging roadmap (2019-2022) developed collaboratively by various

pharmaceutical associations (EAHP, n.d.).

Of particular note is the Pharmaswap initiative, a platform enabling the exchange of unopened,
properly stored medicines between pharmacies to avoid unnecessary disposal. During the pilot phase,
this program prevented the destruction of medications valued at over €54,000. Moreover, some
pharmacies now deliver medicines to patients via environmentally friendly couriers such as bicycle
messengers. Pharmaceutical companies are also committing to carbon-neutral logistics and aim to
operate entirely on renewable energy by 2030 (EAHP, n.d.).

Pan-European Initiative: MedsDisposal Campaign. The Pharmaceutical Group of the European
Union (PGEU) plays a leading role in the MedsDisposal campaign, which aims to increase public
awareness about the proper disposal of unused or expired medications. The campaign brings together a
diverse range of stakeholders — including healthcare professionals, industry representatives, and
student organizations — to support its multidisciplinary approach. One notable feature is the interactive
map, which provides country-specific disposal guidelines in users’ native languages. Social media is
actively employed as a tool for outreach, helping expand the campaign’s reach and effectiveness across
a broad demographic spectrum (MedsDisposal, n.d.).

The case studies reviewed reveal that pharmacists globally play a proactive role in managing and
mitigating environmental risks associated with pharmaceuticals. Despite variations in national
regulatory frameworks, several core trends can be identified:
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¢ Pharmaceutical collection through pharmacies is a cornerstone of environmental strategy in
nearly all countries examined.

e Public awareness campaigns are widespread, with pharmacists providing educational resources

through direct communication and digital platforms.
o Extended Producer Responsibility (EPR) is particularly emphasized in countries like Sweden

and Spain, where industry stakeholders are required to fund collection and disposal systems.
¢ Eco-labeling and transparency regarding the environmental impact of pharmaceutical products

are increasingly used to promote sustainable consumer choices.
e Innovative technological solutions, such as the Netherlands’ Pharmaswap and carbon-neutral
delivery systems, highlight the role of digital tools and logistics in sustainable pharmaceutical

practices.
Below is a comparative table (N1) summarizing key characteristics of pharmaceutical waste

management in the case study countries:

Table 1. Key Characteristics of Pharmaceutical Waste Management Based on Country Case Studies

Country | System and | State/Govern | Collection | Funding and | Processing Public
Organizations | ment Methods Financial and Disposal | Campaigns
Involved Involvement Mechanisms and
Awareness
Initiatives
France Cyclamed Supported by | Collection | Funded by | Transport Educational
(non-profit government, via the and disposal | campaigns
organization) special return | pharmacies | pharmaceutic | strictly follow | and
points in rural | and public | al industry national widespread
areas drop-off regulations placement of
bins collection
bins
Spain SIGRE (non- | Local Pharmacy- | Funded by | Specialized Environmen
profit government based pharmaceutic | recycling tal education
organization) cooperation containers | al centers and
and manufacturer | process the | awareness
roadside s collected actions
collection waste
sites
Hungary | Recyclomed State- Collection | Industry- Destruction | Campaigns
(non-profit supported; via financed compliant on safe
initiative) local pharmacies with national | disposal  of
authorities and regulations expired
involved designated pharmaceuti
bins  for cals
expired
medicines
Finland Local Public and | Mobile Publicly Project-based | Public
municipalities socio- collection funded, transportatio | awareness
coordinate the | economic units; minor n and | campaigns
system involvement operational | contributions | environment | adapted to
through across all | from  local | ally safe | regional
municipalities | regions governments | disposal needs
Romania | Pharmacies A legal | Only Financed by | Limited Emphasis on
bear full | framework through individual oversight of | developing a
responsibility exists, but | pharmacies | pharmacies national
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limited ; no disposal system for
enforcement broader effectiveness | expired
for producers | public medicine
collection management
infrastruct
ure
Italy Assinde?* and | Formal Container- | Industry- Includes Official
pharmaceutical | agreements based funded; intermediate | campaigns
associations with the | systems in | supported by | storage and local
Ministry  of | pharmacies | local facilities and | initiatives by
Environment |, public | governments | regulated municipalitie
drop-off destruction S
services
Netherla | KNMP (Royal | Government Collection | Joint funding | Waste is | Educational
nds Dutch policies on | points in | from national | processed in | campaigns in
Pharmacists post-consumer | pharmacies | and local | compliance pharmacies;
Association), pharmaceutica | and public | governments | with awareness
local 1 waste areas environment | through
authorities al regulations | KNMP
platforms
Portugal | VALORMED Government Collection | VALORMED | Medicines National
(pharmaceutica | and in ’s operational | are gathered | media
1 sector | pharmaceutica | pharmacies | budget covers | and campaigns
initiative) 1 supply chain | via the system transported and public
cooperation designated to  licensed | education
containers treatment strategies
facilities
Bulgaria | EKO-Pharma State and | Collection | Local Controlled Public
(infrastructure- | municipal containers | government | disposal and | awareness
based system) engagement are placed | funding supervised efforts and
in transportatio | subsidization
pharmacies n of the
pharmacy
network
United Eco-Pharm National-level | Public and | Primarily NHS- Global
Kingdom | (project-based | government pharmacy- | financed managed environment
systems) involvement based through the | recycling and | al awareness
collection | public health | safe disposal | campaigns;
points sector (NHS) | schemes thematic
initiatives
Latvia PhS (Latvian | Government Municipal | Funded by | Specialized Participation
Pharmaceutical | regulation and | and pharmacies collection in
Scheme) oversight pharmacy- centers nationwide
based manage waste | environment
collection disposal al protection
centers campaigns
Sweden Svenska Sector-specific | Special Financed by | Waste is | Environmen
Apoteksforenin | regulations at | pharmacy | local recycled or | tal education
gen (Swedish | thelocallevel | containers | administratio | destroyed in | through
and ns varied
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Pharmacy publicly regulated outreach
Association) promoted facilities activities
programs
Slovakia | FPDK (Slovak | Government Sub- Industry- Disposal Campaigns
Pharmaceutical | oversight and | containers | funded aligns  with | via
Distributors municipal in national publications
Association) participation pharmacies legislation and  video
; collection and protocols | content for
through the general
local public
transport
programs
Greece Pharmacy State- Public Financed by | Controlled Eco-
Association of | supported collection | pharmacies disposal awareness
Greece containers through campaigns
for unused designated and public
medicines collection information
points services
Denmark | Danske Governed by | Investigati | Municipal Environment | "Destroy
Apoteker local on-based budget ally safe | Medicine
(Danish pharmaceutica | container | allocations disposal and | Waste"
Pharmacy 1 policies systems in recycling public
Association) pharmacies campaign
Czech Ceska Government Pharmacy | Government- | Branded as | Information
Republic | 1ékarnicka involvement and financed with | “Medicine al programs
komora (Czech | and regulatory | roadside partial Waste targeted at
Pharmacy oversight collection | industry Collection” raising public
Chamber) points support with  clear | awareness
disposal
processes

Source: Author's analysis

Based on the comparative table of pharmaceutical waste management systems across various

European countries, several key patterns and differences can be identified in terms of organization,

government involvement, collection mechanisms, funding, disposal practices, and public awareness

efforts. In many countries, such as France, Spain, and Hungary, pharmaceutical waste collection systems

are operated by non-profit organizations with support from the state. These initiatives are well-

structured and rely heavily on pharmacy-based collection points, often supplemented by public drop-

off bins. In contrast, countries like Finland and the Czech Republic operate under the coordination of

municipalities or national public health agencies, highlighting a more direct role of government in

managing the system. Some systems, like those in Italy and Portugal, exemplify strong public-private

collaboration, involving both pharmaceutical associations and government authorities. Pharmacy-based

collection remains the universal method across all countries, with most offering secure containers in

pharmacies for the disposal of expired or unused medicines. A few countries, such as Finland, also use

mobile collection units to improve access, particularly in remote regions. Funding mechanisms vary

widely. In countries such as France, Spain, and Hungary, the pharmaceutical industry is primarily
responsible for financing the system. Others, like Finland and the UK, rely more on public funding

through municipalities or national health systems. Some nations apply a hybrid model, combining public

and private financial contributions to ensure sustainability. Waste processing and disposal in these

countries follow strict national regulations. Medicines collected through these systems are transported
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and destroyed or recycled under controlled conditions to prevent environmental contamination.
However, enforcement levels and infrastructure vary, as seen in Romania, where there is a legal
framework but limited regulatory oversight and a lack of broader collection infrastructure. Public
education and awareness campaigns are a crucial component of these systems. Countries such as France,
Spain, and the UK invest heavily in national campaigns, educational materials, and pharmacy-based
outreach to inform citizens about proper medicine disposal. Other countries, like Sweden and Slovakia,
tailor their initiatives to local contexts through targeted communication strategies. Nonetheless, some
regions still face challenges in integrating public engagement into their pharmaceutical waste strategies,
which can limit overall effectiveness

A comprehensive comparative analysis reveals that pharmaceutical waste management systems
across European countries exhibit significant diversity, particularly in organizational models,
government involvement, collection mechanisms, funding sources, and public awareness efforts. A
common trend is the use of pharmacies as primary collection points, ensuring accessibility. Non-profit
organizations often play a key role in system coordination, frequently supported by governmental
structures. However, the effectiveness of these systems largely depends on financial sustainability,
public engagement, and the strength of regulatory frameworks.

Overall, pharmaceutical waste management models can be broadly categorized into three types:

¢ Centralized and well-regulated models (e.g., France and Spain),

e Decentralized systems coordinated by municipalities (e.g., Finland),

e Transitional and underdeveloped systems are still in need of improvement (e.g., Hungary and
Romania).

Based on this classification, five countries have been selected to represent different approaches to
pharmaceutical waste management:

1. France — Centralized and Legally Structured Model. In France, pharmaceutical waste
management operates under a centralized and strictly regulated system coordinated by Cyclamed, a
non-profit organization established by the French Public Health Code. This legal framework mandates
the participation of all entities involved in the pharmaceutical supply chain, including marketing
authorization holders, manufacturers, importers, and distributors. Pharmacies are legally obligated to
accept unused or expired medicines from the public, while wholesale distributors are responsible for
transporting sealed waste containers to authorized treatment facilities. The entire system is funded by
the pharmaceutical industry, with financial contributions calculated based on the volume of medicinal
products released onto the French market. The effectiveness of this model is further reinforced by
nationwide public awareness campaigns and community outreach efforts, which promote responsible
disposal behavior among citizens.

2. Spain — Effective Public-Private Collaboration. Spain’s pharmaceutical waste management
system is coordinated by SIGRE, a non-profit organization financed by pharmaceutical manufacturers
in compliance with national legislation. Spanish law places a strong emphasis on environmental
protection, requiring clear eco-labeling on pharmaceutical packaging to inform consumers about proper
disposal. Marketing authorization holders are legally obligated to participate in all stages of the waste
management process, including collection and treatment. Pharmacies serve as the primary public
interface—functioning both as collection points for unused or expired medicines and as platforms for
public education. They actively conduct awareness campaigns aimed at encouraging responsible
consumer behavior. Wholesale distributors also play a key operational role by collecting, storing, and
transporting pharmaceutical waste to authorized destruction facilities. The entire process is funded
through SIGRE’s mechanisms, ensuring financial sustainability and environmental compliance.
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3. Finland — Decentralized, Environmentally Oriented System. In Finland, pharmaceutical
waste is classified as hazardous under both the Finnish Medicines Act and the Waste Management Act,
and is therefore subject to strict regulatory control. Responsibility for managing such waste is shared
between municipalities and pharmacies. Municipalities are legally obligated to handle hazardous
household waste, while pharmacies are mandated to accept unused or expired medicines returned by
the public. The Finnish Medicines Agency (FIMEA) advises citizens on safe disposal practices and
designates appropriate return points. To improve accessibility, especially in remote areas, the system
incorporates mobile collection units alongside pharmacy-based infrastructure. The Pharmaceutical
Industry Federation (PIF) actively supports the system by promoting environmental responsibility
through national awareness campaigns, including initiatives like “A Baltic Sea Free from
Pharmaceuticals.”In the downstream supply chain, wholesale distributors are responsible for collecting
pharmaceutical waste and ensuring its safe destruction, often using incineration methods that
contribute to energy recovery. The entire system is primarily publicly funded, with additional
contributions from local governments. Overall, Finland’s decentralized yet tightly regulated model
places strong emphasis on sustainability and citizen engagement, reflecting a national commitment to
environmental protection.

4. Hungary — Developing but Regulated System. Hungary operates a coordinated
pharmaceutical waste management system led by Recyclomed, a non-profit organization responsible for
overseeing collection and disposal activities. Hungarian pharmaceutical legislation mandates that
producers not only finance the system but also take an active role in its operational aspects. Recent
regulatory reforms have introduced further obligations, including the submission of environmental
data and direct involvement in the collection, transport, and disposal of expired medicines. Pharmacies
are equipped with designated containers for public use, while wholesale distributors manage the
logistics of waste transportation to authorized facilities. The costs associated with disposal are shared
proportionally among pharmaceutical companies based on their market share in Hungary. Although the
system benefits from a clear legal framework and growing industry participation, public awareness and
citizen engagement remain limited, posing challenges to the system’s overall effectiveness and long-
term sustainability.

5. Romania — Formal Structure with Practical Limitations. In Romania, pharmacies bear full
responsibility for pharmaceutical waste collection. Although legislation assigns oversight duties
to NAMMDR, the system remains poorly implemented in practice. Public engagement is extremely
low—fewer than 1% of citizens return expired medicines to pharmacies, while most dispose of them in
regular household waste. This poses significant environmental and public health risks due to the lack of
enforcement and infrastructure.

The low return rate in Romania is attributed to several factors:

( R
Limited accessibility to pharmacies

L J

( )
Lack of privacy during the return process

L J

( R
Insufficient availability of designated waste containers

L J

The analysis of five selected countries demonstrates that effective pharmaceutical waste
management depends on coordinated efforts between governments, the pharmaceutical sector, and the
public. France and Spain exemplify mature systems with clear regulatory mandates and financial
stability. Finland stands out for its focus on environmental sustainability and geographic accessibility.
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Hungary represents a system in transition, gradually improving its regulatory framework, while
Romania highlights the risks associated with weak enforcement and limited public involvement despite
formal legal structures.

Conclusion

This comparative analysis of pharmaceutical waste management systems across European
countries underscores both the diversity of organizational models and the emergence of shared priorities
in addressing pharmaceutical-related environmental risks. Despite variations in regulatory frameworks,
financing mechanisms, and public engagement levels, several common trends suggest the convergence
of best practices across Europe.

One key unifying feature is the central role of pharmacies as primary collection points for expired
or unused medicines. These institutions serve not only as physical collection hubs but also as public-
facing platforms for education and awareness, thereby amplifying their impact on responsible disposal
behavior. In countries like France and Spain, centralized systems led by non-profit organizations
(Cyclamed and SIGRE) demonstrate how legal mandates, industry funding, and coordinated stakeholder
engagement can produce robust, sustainable models. Pharmacists in these systems are empowered to
fulfill their dual function as health professionals and environmental stewards.

However, professional involvement alone does not guarantee success. A sustainable
pharmaceutical waste management system requires integration across all sectors—governmental,
professional, industrial, and public. Finland’s decentralized but environmentally driven approach
exemplifies how municipalities and pharmacies can share responsibilities effectively, even in rural or
underserved areas. By contrast, Hungary illustrates a system in transition, where regulatory
improvements and increased industry obligations coexist with weak public participation. Romania
highlights the risks of poor enforcement and minimal stakeholder collaboration, where legal structures
exist but lack practical support and public trust.

These cases collectively point to the core attributes of an effective system: clear regulatory
frameworks, reliable and diversified funding, accessible infrastructure, environmentally sound disposal
methods, and ongoing public education. Despite the progress made, significant challenges persist across
many countries, particularly regarding:

e Divergent and often unstable financing structures,

e Low public awareness of proper disposal practices,

e Absence of detailed regulations on pharmaceutical waste recycling,
e Weak monitoring and reporting systems for returned medicines.

To address these issues, a harmonized and intersectoral approach is essential. Policy
recommendations include:

Developing unified national legal frameworks that define
professional and financial responsibilities

| - J

Strengthening the oversight role of ministries of health, particularly
in infrastructure expansion

Promoting environmental education among pharmacists and
through academic channels

Launching continuous public awareness campaigns supported by
incentive-based programs
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While some countries offer exemplary models, others still face barriers related to infrastructure,

enforcement, and community engagement. Overcoming these barriers requires political will, cross-
sector collaboration, and the active participation of both professionals and the public.

Ultimately, achieving a sustainable pharmaceutical waste management system—one that safeguards

both public health and the environment—depends on integrated governance, professional

accountability, and societal commitment. The experience of countries like France, Spain, and Finland

demonstrates that when legal clarity, financial responsibility, and educational outreach align,

pharmaceutical waste management can become a cornerstone of environmental stewardship and public

health protection across Europe and beyond.

References

Act on Pharmaceuticals. (2020). Czech Republic: No. 378/2007 Coll, as amended in 2020.
Retrieved from https://www.zakonyprolidi.cz

Assinde. (2016). Agreement with the Ministry for the Environment on the management of
pharmaceutical waste. Retrieved from https://www.assinde.it

Cyclamed. (2020). French Drug Take Back System. Retrieved
from https://circabc.europa.eu/d/d/workspace/SpacesStore/50e71cdb-4cd1-40b1-b342-
0d0799087c7c/Day%202 EPR%20for%20so0lid%20pharma%?20waste Cyclamed.pdf

Cyclamed. (2021). Pharmaceutical Waste Management in France.

EAHP. (n.d.). PharmaSwap: A pioneering healthcare initiative reducing medication waste.
European Association of Hospital Pharmacists. Retrieved
from https://www.eahp.eu/gpis/pharmaswap-pioneering-healthcare-initiative-reducing-
medication-waste-and-promoting

Environmental Protection Agency (EPA). (2023). The impact of pharmaceuticals released to the
environment. https://www.epa.gov/household-medication-disposal/impact-pharmaceuticals-

released-environment

European Environmental Bureau. (n.d.). The problem of pharmaceutical pollution. Retrieved
May 3, 2025, from https://eeb.org/the-problem-of-pharmaceutical-pollution/

European Journal of Health Law. (2021). Innovative public health initiatives in pharmaceutical
waste  management: A  review of EU  country  practices, 283), 215-
230. https://doi.org/10.1163/15718093-28030001

Fimea - Finnish Medicines Agency. (2024). Environmental classification system for
pharmaceuticals. Retrieved from https://www.fimea.fi/web/en/environmental-impact

Health Care Without Harm Europe. (2013). Unused Pharmaceuticals: Where Do They End
Up?Retrieved from https://europe.noharm.org/sites/default/files/documents-files/4646/2013-
12%20Unused%?20pharmaceuticals.pdf

IFET (Institute of Pharmaceutical Research and Technology). (n.d.). About Us. Retrieved
from https://www.ifet.gr/167/en/About-Us/

Johnson, C., & Bell, S.J. (2022). Linking emerging contaminants to production and consumption
practices. WIREs Water, 41), e1615. https://doi.org/10.1002/wat2.1615

MedsDisposal. (n.d.). About Us. Retrieved from https://medsdisposal.eu/about-us/

NAMMDR. (2020). Pharmaceutical Waste Management in Romania.

156


https://www.zakonyprolidi.cz/
https://www.assinde.it/
https://circabc.europa.eu/d/d/workspace/SpacesStore/50e71cdb-4cd1-40b1-b342-0d0799087c7c/Day%202_EPR%20for%20solid%20pharma%20waste_Cyclamed.pdf
https://circabc.europa.eu/d/d/workspace/SpacesStore/50e71cdb-4cd1-40b1-b342-0d0799087c7c/Day%202_EPR%20for%20solid%20pharma%20waste_Cyclamed.pdf
https://www.eahp.eu/gpis/pharmaswap-pioneering-healthcare-initiative-reducing-medication-waste-and-promoting
https://www.eahp.eu/gpis/pharmaswap-pioneering-healthcare-initiative-reducing-medication-waste-and-promoting
https://www.epa.gov/household-medication-disposal/impact-pharmaceuticals-released-environment
https://www.epa.gov/household-medication-disposal/impact-pharmaceuticals-released-environment
https://eeb.org/the-problem-of-pharmaceutical-pollution/
https://doi.org/10.1163/15718093-28030001
https://www.fimea.fi/web/en/environmental-impact
https://europe.noharm.org/sites/default/files/documents-files/4646/2013-12%20Unused%20pharmaceuticals.pdf
https://europe.noharm.org/sites/default/files/documents-files/4646/2013-12%20Unused%20pharmaceuticals.pdf
https://www.ifet.gr/167/en/About-Us/
https://doi.org/10.1002/wat2.1615
https://medsdisposal.eu/about-us/

PGEU. (2019). Best Practice Paper on Green and Sustainable Pharmacy in Europe.
Pharmaceutical Group of the European Union. Retrieved from https://www.pgeu.eu/wp-
content/uploads/2019/11/PGEU-Best-Practice-Paper-on-Green-and-Sustainable-Pharmacy-in-

Europe.pdf
PGEU. (2019). MedsDisposal Campaign: Raising Public Awareness on Pharmaceutical Waste.

Recyclomed. (2021). Pharmaceutical Waste Management in Hungary.

Shashiashvili, N. (2025). The strategic role of the pharmacist in environmental risk
management. Georgian Scientists, /2), 184-195. https://doi.org/10.52340/gs.2025.07.02.17

SIGRE. (2021). Pharmaceutical Waste Management in Spain.

SIGRE. (n.d.). How the System Works. Retrieved from https://www.sigre.es/en/how-it-works/

Slovak Chamber of Pharmacists. (2016). National awareness campaign on pharmaceutical waste
disposal. Retrieved from https://www.sleks.sk

VALORMED. (n.d.). Quem Somos. Retrieved from https://valormed.pt/quem-somos/overview/

Wilkinson, J. L., Boxall, A. B. A., & Kolpin, D. W. (2022). Pharmaceutical pollution of the
world's  rivers. Proceedings of the  National Academy of Sciences, 1148),
€2113947119. https://doi.org/10.1073/pnas.2113947119

157


https://www.pgeu.eu/wp-content/uploads/2019/11/PGEU-Best-Practice-Paper-on-Green-and-Sustainable-Pharmacy-in-Europe.pdf
https://www.pgeu.eu/wp-content/uploads/2019/11/PGEU-Best-Practice-Paper-on-Green-and-Sustainable-Pharmacy-in-Europe.pdf
https://www.pgeu.eu/wp-content/uploads/2019/11/PGEU-Best-Practice-Paper-on-Green-and-Sustainable-Pharmacy-in-Europe.pdf
https://doi.org/10.52340/gs.2025.07.02.17
https://www.sigre.es/en/how-it-works/
https://www.sleks.sk/
https://valormed.pt/quem-somos/overview/
https://doi.org/10.1073/pnas.2113947119

X 96053300 3me0GH039, 93bmBogs @s Lmgomemyos 20259 (1)  Health Policy, Economics & Sociology

’a X 965330L 3M0E039, 93MbMB035 s LMEFOMEMY0s
s’ Health Policy, Economics & Sociology prin issn 2960-0992

433436NNL I6N3IALNBIBN

CAUCASUS UNIVERSITY ONLINE ISSN 2960-9984

Role of Gut Microbiome in Polycystic Ovarian Syndrome and Insulin Resistance

Bsfemsgols dogmmdom@ols Hmeo 3meo30LGHMBMMo M3560w93ol Lobpmmdls
5 0bliyeob®mgbolidgb@mdsdo
https://doi.org/10.52340/healthecosoc.2025.09.01.10

Lakshmi Narayanan !

530830 Bo®5056560 12

1School of Medicine, Caucasus University, Tbilisi, Georgia
18900030bols bgmes, 3533500l 1bogzgMLOE IGO0, MdOWOLO, bodsMmggem
2 ]_narayanan@cu.edu.ge https://orcid.org/0009-0000-7002-7928

Abstract

Introduction: Polycystic ovary syndrome (PCOS) is a prevalent endocrine disorder among
women of reproductive age, often associated with insulin resistance (IR), hyperandrogenism,
and ovulatory dysfunction. Recent research highlights a potential link between gut microbiota
dysbiosis and the metabolic disturbances seen in PCOS. This review aims to explore the role
of gut microbiome composition and function in the pathophysiology of insulin resistance
among PCOS patients. Methods: A comprehensive literature review was conducted using
PubMed, Scopus, and Google Scholar. Studies included were observational or clinical in
design, published in English between 2011 and 2022, and investigated the gut microbiome in
women diagnosed with PCOS in relation to insulin resistance. Data extracted included
microbiome assessment methods, key microbial taxa, insulin resistance indicators (e.g.,
HOMA-IR), and therapeutic interventions. Results: Women with PCOS exhibit reduced
microbial diversity, characterized by lower levels of SCFA-producing bacteria (e.g.,
Faecalibacterium prausnitzii) and elevated pro-inflammatory species (e.g., Bacteroides,
Enterococcus). These alterations contribute to increased gut permeability, systemic
inflammation, and impaired insulin signaling. Clinical interventions using probiotics,
prebiotics, and dietary modifications demonstrated improvements in insulin sensitivity and
hormonal profiles in several studies. Discussion: Gut microbiota play a significant role in
modulating metabolic and endocrine functions in PCOS. Short-chain fatty acids (SCFAS)
produced by beneficial bacteria enhance insulin sensitivity, while dysbiosis exacerbates IR
through inflammatory pathways. Emerging treatments like fecal microbiota transplantation and
personalized nutrition offer promising directions but require further validation. Conclusion:
The gut microbiome emerges as a key modulator of insulin resistance in PCOS. Targeted
interventions, such as SCFA-enhancing diets, probiotic supplementation, and microbiota-
focused therapies—may offer innovative, non-hormonal strategies to manage PCOS.
Longitudinal and interventional studies are essential to confirm causality and establish
microbiome-based precision treatments.

-l This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International

License (CC BY 4.0) (https://creativecommons.org)
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Introduction

Polycystic ovary syndrome (PCOS) is a complex endocrine disorder affecting women of
reproductive age. It is typically characterized by insulin resistance (IR), hyperandrogenism, and
ovulatory dysfunction. The condition manifests with a wide range of metabolic and reproductive
symptoms, often overlapping with features of insulin resistance, which complicates diagnosis and
management (Teede et al., 2018). Recent research has drawn increasing attention to the role of the gut
microbiota in the development and progression of PCOS, particularly due to its influence on systemic
inflammation, intestinal permeability, and short-chain fatty acid (SCFA) production. For example,
women with PCOS and IR often exhibit decreased microbial diversity and increased abundance of
specific bacteria such as Megamonas funiformis and Prevotella copri (Lindheim et al., 2017). Although
SCFA supplementation has shown promise as a therapeutic intervention, further studies are needed to
fully understand the gut microbiome’s impact on PCOS symptoms. (Murri et al., 2013)

PCOS is diagnosed in approximately 6-15% of women of reproductive age globally (Azziz et al.,
2016; WHO,2018). Despite its widespread prevalence, the etiology of PCOS remains incompletely
understood, as it encompasses a constellation of metabolic disturbances—including insulin resistance,
dyslipidemia, and obesity—that affect individuals across all body mass index (BMI) categories (Teede et
al., 2018). Around 70% of women with PCOS present with insulin resistance, regardless of their weight
(American College of Obstetricians and Gynecologists [ACOG], 2018). Nevertheless, despite the growing
body of evidence, clinical management remains limited to hormonal therapies and insulin sensitizers.
Emerging evidence suggests that the gut microbiome—the dynamic community of trillions of
microorganisms residing in the gastrointestinal tract—may significantly contribute to the onset and
metabolic complications of PCOS (Tremellen & Pearce, 2012). This line of research holds both academic
and clinical importance.

Theoretically, this study contributes to the growing interdisciplinary body of literature linking
gynecology, microbiome science, and endocrinology (Torres et al., 2018). It supports the
reconceptualization of PCOS as a systemic disorder influenced by microbial communities, with
implications for screening, diagnosis, and treatment (Liu et al., 2017). Practically, assessing the gut
microbiota offers a cost-effective and accessible strategy to manage PCOS symptoms. Interventions such
as probiotics, prebiotics, and dietary modifications may enhance insulin sensitivity and mitigate the
severity of PCOS-related symptoms (Thackray, 2019 as cited in Torres et al., 2018). By shifting the
paradigm from a strictly hormonal disorder to one also rooted in microbial imbalance, this research
opens new opportunities for prevention and therapy. Consequently, medical guidelines may evolve to
incorporate microbiota-based diagnostics and treatments, with broader implications for public health
and clinical practice (Teede et al., 2018).

In women with PCOS, studies have reported lower levels of Bacteroidetes relative to Firmicutes,
and reduced numbers of beneficial species such as Lactobacillus and Bifidobacterium (Murri et al., 2013).
These changes in the gut microbiome lead to a reduction in microbial diversity and contribute to insulin
resistance, systemic endotoxemia, and chronic low-grade inflammation, all of which increase intestinal
permeability—a phenomenon known as “leaky gut” (Liu et al., 2017). Liu et al. (2017) found elevated
levels of lipopolysaccharide (LPS), an endotoxin from Gram-negative bacteria, in the blood of women
with PCOS. LPS activates inflammatory signaling pathways and disrupts insulin receptor function,
thereby impairing glucose homeostasis. Inflammatory and microbial changes may also disrupt the
hypothalamic-pituitary-ovarian (HPO) axis, affecting ovulation and androgen production (Tremellen &
Pearce, 2012). Murri et al. (2013) further demonstrated that women with PCOS harbor different SCFA -
producing bacterial communities compared to healthy individuals. SCFAs are critical for maintaining
gut barrier integrity, reducing inflammation, and regulating insulin sensitivity. However, most current
studies are cross-sectional with limited sample sizes, and they fail to establish definitive causal pathways.

Several knowledge gaps persist in our understanding of the gut microbiome’s role in PCOS. First,
the direction of causality remains unclear: does gut dysbiosis lead to insulin resistance and PCOS, or is
it a consequence of these conditions? Second, methodological inconsistencies in microbial analysis and
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clinical characterization limit the comparability of existing studies (Murri et al., 2013). Third, most
research to date has emphasized microbial taxonomy rather than functional activity, leaving
unanswered questions about how microbial metabolites such as SCFAs, bile acids, or amino acids
influence host metabolism (Torres et al., 2018).

Moreover, few interventional studies have explored whether targeted microbiota therapies can
sustainably alleviate PCOS symptoms and insulin resistance. To understand the functional interactions
between host and microbiota—and to identify therapeutic targets—future studies should utilize
longitudinal and multi-omic approaches, including metagenomics, metabolomics, and transcriptomics.
Currently, therapeutic strategies involving the PCOS microbiome are underdeveloped due to limited
mechanistic insights (Lindheim et al., 2017).

This study seeks to evaluate how the gut microbiome affects the development and progression of
insulin resistance in women with PCOS, with a focus on identifying microbial markers and therapeutic
opportunities.

The research aims to answer the following questions:

Does the relationship between gut microbiota and insulin sensitivity depend on microbial
byproducts such as SCFAs?

Can insulin resistance in women with PCOS be improved through probiotics, prebiotics,
or dietary interventions?

How does the gut microbiota in PCOS patients differ from that of healthy individuals?
Are specific insulin resistance markers in PCOS patients associated with particular gut
microbial taxa?

By addressing these questions, the study aims to uncover the underlying mechanisms linking the
gut microbiome to insulin resistance in PCOS and to lay the groundwork for microbiota-targeted
therapeutic strategies.

Methodology

A comprehensive literature review was conducted to examine the connection between the gut
microbiome and its influence on polycystic ovary syndrome (PCOS) and insulin resistance (IR). Three
databases—PubMed, Scopus, and Google Scholar—were used for the search. Both keywords and Medical
Subject Headings (MeSH) terms were applied, including combinations of “gut microbiome,” “polycystic
ovary syndrome,” and “insulin resistance.” The search was limited to open-access, peer-reviewed journal
articles published in English between 2011 and 2022 to ensure access to recent and reliable publications.

The study framework was based on observational research, including cross-sectional, case-control,
cohort studies, and relevant clinical trials. Only studies with full-text open access were included to ensure
availability of complete data for analysis.

Exclusion criteria included:

e Articles not subjected to peer review (e.g., editorials, opinion pieces, and conference
abstracts);

e Studies that did not directly assess the gut microbiome in relation to PCOS and insulin
resistance;

¢ Articles lacking a clear methodological framework or measurable outcomes.

For each included study, data were extracted on study design, sample size, demographics, microbiome
assessment techniques, and insulin resistance indicators (e.g., HOMA-IR), along with key findings. The
quality of studies was assessed using standardized tools appropriate for each study design, including the
Newcastle-Ottawa Scale for observational studies. Any discrepancies during data extraction or quality
assessment were resolved through discussion among reviewers. This systematic approach ensured clarity,
transparency, and reproducibility in evaluating the literature on the gut microbiome’s role in PCOS and
insulin resistance.

Only articles published in English were considered for inclusion.
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Literature Review

Polycystic ovary syndrome (PCOS) is characterized by three main clinical features:
hyperandrogenism, ovulatory dysfunction, and polycystic ovarian morphology (Azziz et al., 2016).
These symptoms are frequently accompanied by insulin resistance (IR), which further exacerbates
metabolic and reproductive complications (ACOG, 2018). Recent studies have highlighted the
significant role of the gut microbiota in the development of both PCOS and IR, emphasizing its
interaction with metabolic and hormonal regulatory systems (Tremellen & Pearce, 2012; Murri et al.,
2013).

Global Prevalence:

The global prevalence of PCOS is estimated to range between 6% and 21%, with higher rates
observed in urban and industrialized settings. Geographic variability in prevalence is attributed to
differences in diagnostic criteria, genetic and lifestyle factors, sociocultural norms, and access to
healthcare services.

Table 1: Regional Differences

Reference H Region H Overview H Prevalence \
. Limited data; however, rising PCOS rates ||A Nigerian study estimated 18.1%
Akinola et . L2 X
al. 2022 Africa are suspected due to urbanization and pr.eva.lence using the Rotterdam
B lifestyle changes. criteria.
Teede et al., Prevalence varies based on diagnostic . 0 0
2018 Europe criteria and population characteristics. Estimated between 6% and 15%.
Nidhi etal., | . . South Asian countries show higher PCOS |\ 1 dian study reported 22.5%
Asia rates due to genetic and environmental
2011 prevalence among young women.
factors.
— 5
Silvaetal., ||Latin Increasing obesity and sedentary behavior 'A;(E/Zzlr!::zniitggyrggzc():gsg-?f %
2020 America ||contribute to higher PCOS incidence. P P g

women.

Risk Factors and Vulnerable Populations

Polycystic ovary syndrome (PCOS) primarily affects women of reproductive age, commonly
emerging during adolescence or early adulthood (Azziz et al., 2016). The severity of the condition is
often exacerbated by factors such as limited access to healthcare, low socioeconomic status, poor
nutrition, and exposure to endocrine-disrupting chemicals (WHO,2018). Additionally, sedentary
lifestyles and high-calorie diets significantly contribute to both the development and progression of
PCOS.

Microbiome Changes in PCOS and Insulin Resistance

Women with PCOS frequently exhibit gut dysbiosis, characterized by reduced bacterial diversity
and an imbalance in microbial composition. Studies have shown an increased abundance of Bacteroides,
Ruminococcus, Enterococcus, and Rothia, along with a decrease in beneficial bacteria such as Prevotella
and Lactobacillus (Lindheim et al., 2017; Murri et al., 2013). These alterations are linked to increased
intestinal permeability, chronic low-grade inflammation, and systemic metabolic dysfunction.

Dysbiosis also results in diminished production of short-chain fatty acids (SCFAs), which are
essential for glucose metabolism and insulin signaling. Moreover, changes in bile acid metabolism due
to microbial imbalance may disrupt hormonal regulation and lipid metabolism, further aggravating
PCOS symptoms (Tremellen & Pearce, 2012; Torres et al., 2018).

Biological and Health Impacts

The metabolic consequences of gut microbiota imbalance in PCOS include an increased tendency
toward obesity, facilitated by enhanced energy absorption and fat storage (Lindheim et al., 2017).
Additionally, type 2 diabetes mellitus is more likely to develop due to the pro-inflammatory effects of
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lipopolysaccharides (LPS) produced by Gram-negative bacteria. These endotoxins contribute to chronic
inflammation and exacerbate insulin resistance (Murri et al., 2013).

Cardiovascular complications, such as dyslipidemia and hypertension, are also commonly
observed in women with PCOS. From a reproductive perspective, the condition is associated with
anovulation, infertility, and an increased risk of pregnancy-related complications including gestational
diabetes, preeclampsia, and miscarriage (Azziz et al., 2016; ACOG, 2018).

Certain microbial species are closely associated with metabolic changes in PCOS. Enterococcus
spp. correlates with increased waist circumference and insulin resistance; Bacteroides vulgatus is linked
to elevated branched-chain amino acids, which impair insulin sensitivity; and reduced levels of
Prevotella spp. have been associated with broader metabolic disturbances (Murri et al., 2013).

Lifestyle and Pharmacological Interventions

Lifestyle interventions are pivotal in managing PCOS-related metabolic dysfunction. Diets high
in fiber and low in glycemic index promote beneficial microbiota and support metabolic health (Teede
etal., 2018). Physical activity improves both microbial diversity and insulin sensitivity, forming a critical
component of non-pharmacological management strategies (Azziz et al., 2016)

Among pharmacological approaches, metformin remains a cornerstone treatment, enhancing
insulin sensitivity and beneficially altering the gut microbiome (Murri et al., 2013). Probiotics and
prebiotics are increasingly recognized for their ability to restore microbial balance and improve
metabolic outcomes (Karamali,2018; Lindheim et al., 2017). Fecal microbiota transplantation (FMT) is
an emerging therapeutic strategy under investigation for its potential to reestablish healthy microbiota
in metabolic disorders, including PCOS (Torres et al., 2018; Tremellen & Pearce, 2012).

Psychosocial and Socioeconomic Considerations

Beyond physiological symptoms, PCOS significantly affects mental health. Many women
experience depression, anxiety, and eating disorders, often stemming from hormonal imbalances,
weight-related challenges, and societal pressures (Azziz et al., 2016; WHO, 2018). Visible symptoms
such as acne and hirsutism can lead to social stigma and isolation (ACOG, 2018). Alarmingly, some
studies suggest a higher prevalence of domestic violence among women diagnosed with PCOS (Akinola
et al., 2022).

Economically, PCOS can impact work productivity and employment stability, largely due to its
psychological burden and chronic health complications (Silva et al., 2020).

The relationship between the gut microbiome, insulin resistance, and PCOS highlights the need
for an integrative and holistic approach to treatment. Therapeutic strategies that address microbial
dysbiosis—through diet, pharmacological interventions, and emerging microbiome therapies—hold
promise for improving both metabolic and reproductive outcomes (Lindheim et al., 2017; Murri et al.,
2013). Effective care must also address the psychosocial and socioeconomic dimensions of the disorder
to ensure equitable and comprehensive healthcare for women with PCOS (Teede et al., 2018; Azziz et

al., 2016).
Discussion

After analyzing the relationship of gut microbiota, short-chain fatty acids, and insulin resistance
in the context of PCOS in women. The link between gut microbiota and metabolic health has been
interesting, particularly as IR is associated with people having PCOS (Azziz et al., 2016). In this
discussion, we have reviewed the evidence from the available scientific documents to talk about the role
of gut microbiota and its metabolites in insulin sensitivity, remedies brought by nutrition and microbes,
and any biomarker signatures of PCOS.

Short-Chain Fatty Acids: Insulin Sensitivity Enhancers

SCFAs form metabolites of gut microbiota fermentation of dietary fibers. These are acetate,
propionate, and butyrate. Importantly, they are essential for their function in regulating the intestinal
barrier, immune system, and glucose metabolism (Murri et al., 2013). For example, butyrate is an
important energy source of colonocytes and a powerful anti-inflammatory agent (Tremellen & Pearce,
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2012). It is also, in addition, that butyrate facilitates the influence of insulin on body cells via stimulation
of G-protein coupled receptors (GPR41 and GPR43) that improve release of GLP1 and PYY precursor
of glucagon-like peptide 1 (GLP1) and peptide YY (PYY) that counters hunger and augments digestion
(Lindheim et al., 2017). Some studies have found that SCFA-producing bacteria are reduced in women
with polycystic ovary syndrome (PCOS), and therefore, SCFAs are in lower concentrations. For
example, this may lead to more intestinal permeability, systemic inflammation and then further insulin
resistance. Thus, SCFAs mediate the composition of the gut microbiota and insulin sensitivity (Murri et
al., 2013; Torres et al., 2018).

Prebiotics, probiotics, and diet are examples of modulating the gut microbiota

Gut microbiota composition is very dynamic and can be modulated by its components in the diet
and by pre and probiotics. Prebiotics are another term that refers to non-digestible fibers that help to
enhance the growth of beneficial bacteria; inulin is an example (Teede et al., 2018). Live microorganisms
that are beneficial to health when taken in adequate amounts are here referred to as probiotics
(Karamali, 2018). Supplementation with probiotics and symbiotics caused significant reductions of
prostate and breast cancer indicators (lipid profile, hormonal imbalance, and insulin resistance in female
PCOS patients with improvements from insulin resistance in clinical studies results, which are
promising that these supplements can be used in obesity treatment. There are noted reductions in
metabolic parameters like insulin, fasting glucose, and HOMA-IR (Karamali, 2018). More pronounced
effects are from symbiotics than probiotics or prebiotics alone. Other studies showed that menopausal
women with dietary fiber enhanced SCFA production and improved insulin sensitivity (WHO, 2018).

Distinguishing Patterns in PCOS Gut Microbiota Composition

Women suffering from PCOS and those in good health have striking differences in their gut
microbiota diversity and composition. A clear pattern arises throughout studies - women with PCOS
have less microbial diversity, lack favorable bacteria such as Lachnospira and Prevotella, and have an
overabundance of dangerous bacteria, including Bacteroides, Parabacteroides, and Escherichia/Shigella
(Lindheim et al., 2017; Murri et al., 2013). Gut environment is becoming more inflammatory, and it has
the potential to worsen metabolic functions. Dysbiosis-promoting inflammation SCFA bacteria
deficiency is more pronounced in PCOS women, reinforcing the belief that PCOS and insulin resistance
develop via gut dysbiosis (Tremellen & Pearce, 2012).

Microbial Taxa and Insulin Resistance Markers in PCOS

Particular microbial groups have been noted to have an impact on insulin resistance factors in
patients with PCOS. An increased level of Bacteroides is associated with high levels of
lipopolysaccharides (LPS), which cause systemic inflammation and insulin resistance (Murri et al.,
2013). Also, there is a reduction in glucose metabolism correlating with butyrate-producing bacteria like
Faecalibacterium prausnitzii (Torres et al.,, 2018). These relationships highlight the possibility of
modifying certain microbial populations for the purpose of improving insulin resistance in PCOS
patients.

Implications and Future Directions

There are encouraging insights for therapeutic approaches aimed at PCOS care by examining the
dynamics of gut microbiome with SCFAs and insulin sensitivity. Restoring metabolic equilibrium
through dietary interventions, supplementation with prebiotics and probiotics, and alteration of lifestyle
could improve the gut flora and restore clinical results (Teede et al., 2018; WHO, 2018). Targeted
approaches should be developed to identify baseline guidelines for such modifications to the
interventions as more studies need to be done on the diverse compositions of gut microbiota and how
they respond. These approaches may use integration of microbiome mapping to improve the
effectiveness of the interventions aimed to decrease insulin resistance in PCOS patients (Azziz et al.,
2016).

Conclusions

Polycystic ovary syndrome (PCOS) is a significant global health issue, with insulin resistance (IR)
recognized as a key metabolic factor in its pathophysiology (ACOG, 2018). Emerging evidence indicates
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that gut microbiome dysbiosis plays a critical role in sustaining the metabolic, inflammatory, and endocrine
disturbances characteristic of PCOS (Karamali et al., 2018; WHO, 2018). Altered gut microbial composition
increases intestinal permeability and induces systemic endotoxemia, thereby contributing to insulin
resistance and hyperandrogenism.

Recent studies have highlighted the importance of gut microbiota in PCOS development, particularly
through its influence on insulin sensitivity and hormonal regulation. A notable finding is the reduction of
short-chain fatty acid (SCFA)-producing bacteria such as Faecalibacterium prausnitzii and Prevotella, which
has been associated with greater systemic inflammation and worsened insulin resistance in PCOS patients.

Therapeutic strategies that target the gut microbiome—such as probiotics, prebiotics, symbiotics, and
conventional medications—have shown promising results in restoring microbial balance and improving
metabolic and hormonal profiles. Improvements have been observed in key biomarkers, including reductions
in HOMA-IR, fasting glucose, insulin levels, and improvements in lipid and hormone balance.

Research conducted by organizations like WHO and ACOG supports the dual role of the gut
microbiome—as both a pathogenic contributor and a therapeutic target—in PCOS. Consequently, treatment
strategies for PCOS should include low-risk microbiota-modulating interventions such as probiotic-prebiotic
supplementation, dietary fiber intake, and fecal microbiota transplantation (FMT).

However, to fully understand and optimize these treatment modalities, further long-term, controlled
studies are required. The integration of gut microbiota profiling into clinical care offers a transformative path
forward—enabling a shift from traditional symptom management toward precision medicine and disease
modification in PCOS.

Recommendations:

- Clinical Application: Incorporate gut microbiota modulation strategies—such as fermentable
fiber-rich diets and the use of targeted probiotics or symbiotics—into PCOS management
protocols to improve insulin sensitivity and overall metabolic health.

Research Directions: Conduct robust clinical trials to investigate the specific roles of gut
microbes in insulin resistance among diverse PCOS populations. Efforts should focus on
identifying microbial biomarkers and curative targets.

Personalized Medicine: Develop individualized treatment approaches based on gut microbiome
profiling, optimizing therapeutic outcomes for women with PCOS.

Longitudinal Studies: Explore the long-term impact of gut microbiota changes on PCOS
progression and treatment response, to establish evidence-based guidelines for sustained
management.

In summary, the gut microbiome plays a critical role in the onset and progression of insulin
resistance in women with PCOS. Protecting and restoring beneficial gut bacteria through
targeted interventions offers a promising avenue to improve clinical outcomes beyond current
treatment options.
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Abstract

Introduction: Ultra-processed foods (UPFs), characterized by high levels of additives, preservatives,
sweeteners, and artificial ingredients, have become prevalent in modern diets, particularly in developed
countries. Growing evidence indicates that regular consumption of UPFs is associated with alterations in gut
microbiota, increased intestinal permeability, and systemic low-grade inflammation, factors contributing to
various chronic diseases, including gastrointestinal, cardiometabolic, and neuropsychiatric disorders.
Methods: A comprehensive literature review was conducted using PubMed, Scopus, and Google Scholar.
Peer-reviewed, open-access articles published in English from 2011 to 2022 were included. The review
focused on observational and clinical studies examining the relationship between UPF intake, gut microbiota
composition, and associated health outcomes. Results: UPF consumption was consistently linked to reduced
microbial diversity and the depletion of beneficial bacteria such as Faecalibacterium prausnitzii, Roseburia,
and Akkermansia muciniphila. Simultaneously, an increase in pro-inflammatory bacterial species was
observed. Additives such as emulsifiers, artificial sweeteners, nanoparticles, and coloring agents were shown
to disrupt the gut barrier, promote dysbiosis, and elevate systemic inflammation. High UPF intake correlated
with greater prevalence of metabolic syndrome, inflammatory bowel disease (IBD), and mental health
conditions. Discussion: The findings emphasize a strong connection between UPF-induced dysbiosis and
chronic inflammation. Key mechanisms include decreased production of short-chain fatty acids (SCFAs),
weakened gut barrier integrity, and endocrine-disrupting effects of food packaging chemicals like
bisphenols. Emerging research also links gut dysbiosis to brain function via the microbiota-gut-brain axis,
implicating UPFs in the development of cognitive and psychiatric disorders. Conclusion: UPFs significantly
compromise gut health by disrupting microbial balance and enhancing intestinal permeability, which in turn
fosters systemic inflammation and chronic disease. Public health efforts should focus on reducing UPF
consumption through education, clearer labeling, and regulatory policies. Future research must further
elucidate causal pathways and develop microbiota-targeted dietary interventions to protect gastrointestinal
and overall health.

Keywords: Ultra-processed foods, gut microbiota, intestinal permeability, chronic inflammation,
dysbiosis, emulsifiers, sweeteners, microbiota-gut-brain axis, metabolic syndrome, gastrointestinal
disorders.
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Introduction

The human diet is undergoing rapid transformation, influenced by changes in population
structure, urbanization, and workforce dynamics, and driven by advancements in agricultural and food
industry technologies (Vermeulen et al., 2020). Agricultural practices have evolved over centuries,
shifting from localized, small-scale production to mechanized systems capable of feeding global
populations (Vermeulen et al., 2020). At the same time, innovations in food engineering and the use of
food additives have led to the creation of ready-to-eat products with appealing visual and sensory
qualities, extended shelf lives, and minimal preparation requirements (Laudisi et al., 2019). These
developments have significantly altered the global food supply, making it vastly different from that of
previous eras and contributing to substantial changes in dietary patterns, often associated with a rise in
chronic diseases, including various gastrointestinal disorders (Laudisi et al., 2019).

Ultra-processed foods (UPFs) are central components of this transformation and are now widely
consumed, especially in developed countries. A growing body of evidence suggests a link between UPF-
rich diets and gastrointestinal disorders. Furthermore, certain additives commonly found in UPFs, such
as emulsifiers, artificial sweeteners, colorants, and nanoparticles, appear to alter gut microbiota
composition and intestinal permeability in ways that may exacerbate chronic inflammation (Brichacek,
2024). Most UPFs are energy-dense yet deficient in protein, fiber, and essential micronutrients,
including potassium, magnesium, vitamins C and D, zinc, phosphorus, vitamin B12, and niacin. They
are typically high in added additives and salt (Daniela et al., 2021).

The goal of this research is to investigate how the consumption of ultra-processed foods affects
gut health, particularly by examining their impact on gut microbiota composition, immune function,
and inflammation pathways. This study aims to contribute to the growing understanding of the
mechanisms through which dietary patterns influence chronic disease risk.

This research addresses the following questions:

e How does regular consumption of UPFs alter the composition and diversity of the gut
microbiota?

e How does early-life exposure to UPFs influence gut microbiota development and long-
term health outcomes?

e What role does UPF-induced gut dysbiosis play in promoting systemic low-grade
inflammation?

Methodology

A comprehensive literature review was conducted. Three databases—PubMed, Scopus, and
Google Scholar, were used for the search. Both keywords and Medical Subject Headings (MeSH) terms
were applied. The search was limited to open-access, peer-reviewed journal articles published in English
between 2011 and 2022 to ensure access to recent and reliable publications.

The study framework was based on observational research, including cross-sectional, case-
control, cohort studies, and relevant clinical trials. Only studies with full-text open access were included
to ensure availability of complete data for analysis.

Exclusion criteria included:

e Articles not subjected to peer review (e.g., editorials, opinion pieces, and conference
abstracts);
e Articles lacking a clear methodological framework or measurable outcomes.

Only articles published in English were considered for inclusion.

Literature Review

Although their definition is up for controversy, UPFs are commonly present in the food supply.
Historically, names like "convenience food," "fast food," or "junk food" have been employed despite their
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unfavorable connotations and lack of sound criteria (Whelan et al, 2024). When Monteiro et al.
introduced the NOVA classification in 2009, they first brought attention to the potential function of
UPF in the link between nutrition and health. (Monteiro et al, 2009)

Instead of classifying foods based on the nutrients they contain, the NOVA system categorizes
them on the kind, scope, and intent of the manufacturing procedures they go through (Brichacek et al,
2024). Foods fall into one of four categories in this classification: Group 1 comprises unprocessed or
lightly processed foods, such as the edible components of plants or animals that are directly harvested
or minimally modified/preserved (Daniela et al, 2021), Group 2 comprises refined cooking essentials like
salt, sugar, oil, or starch that are made from Group 1 foods (Daniela et al, 2021) and Group 3 comprises
processed foods like canned vegetables or freshly baked bread that are made by combining Group 1 and
Group 2 foods. Group 4 comprises ultra-processed foods (UPFs), characterized as compositions of
components predominantly intended for industrial processes, which retain little to no intact food
components and are generally produced by various industrial techniques and procedures. (Brichacek et
al, 2024)

Highly processed food products are commonly included in diets, though their consumption varies
significantly by country. A comprehensive review of 99 investigations involving 1,378,454 participants
from 20 nations documented that UPF intake among adults ranges from 10% of energy consumption in
Italy to 59.7% in the United States (Whelan et al, 2024). Longitudinal studies indicate that there is a
trend toward increased UPF consumption, with figures rising in Canada from 24.4% of total energy in
1938 to 54.9% in 2001, and in Sweden, an increase of 142% was observed between 1960 and 2010
(Whelan et al, 2024). Additionally, among young individuals aged 2 to 19 in the USA, UPF consumption
grew from 61.4% of overall energy intake in 1999 to 67% in 2018. (Whelan et al, 2024)

Evidence from cohort studies suggests an association between increased consumption of heavily
processed foods and higher rates of mortality and morbidity (cardiovascular disease, type 2 diabetes
mellitus, and cancer) (Whelan et al, 2024). Additionally, a meta-analysis of observational studies has
indicated a heightened risk of overweight, obesity, metabolic syndrome, and depression. (Whelan et al,
2024)

Crucially, there is growing evidence that UPF contributes to an elevated risk of gastrointestinal
disorders, such as inflammatory bowel disease (IBD), functional gastrointestinal disorders (FGIDs), and
various intestinal cancers. (Whelan et al, 2024)

Food enhancers

Preservatives have been incorporated into products for a long time to improve foods' texture,
flavor, appearance, and shelf life (Whelan et al, 2024). The European Union defines food additives as
"substances that are added to food intentionally for a technological purpose but are not normally
consumed as food itself" (Whelan et al, 2024)

Food enhancers consumption and use are increasing as a result of the expanding need for
convenient goods with extended shelf lives. (Whelan et al, 2024)

Governing assemblies differ in the types of additives they include and which compounds fall into
which categories. Enhancers are divided into colors, sweeteners, and "additives other than colors and
sweeteners,” while in other parliamentary bodies, they are divided into purpose-based groups that
include colors, sweeteners, emulsifiers, stabilizers, gelling agents, and thickeners. (Whelan et al, 2024)

Food emulsifiers

Emulsifiers are food additives blended in highly processed foods to enhance their sensory features
and prolong their durability (Whelan et al, 2024). They are described as substances that create or
preserve a homogeneous blend of multiple food elements (such as water and oil). (Whelan et al, 2024)

Artificial sweeteners

Due to rising rates of excessive body weight and adult-onset diabetes, numerous individuals have
been encouraged to replace sugar with substitutes (Whelan et al, 2024). These synthetic sweeteners are
used in place of caloric options, offering a much greater sweetness than common sugars like sucrose and
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corn-derived syrups (Whelan et al, 2024). The majority of them transit the gastrointestinal tract without
undergoing digestion by the body, resulting in direct contact with the microbiota. (Whelan et al, 2024)

Food colors

Food colorants are substances that are added to food to restore color that has been lost (for
instance, as a result of interaction with environmental factors), to improve inherently present colors, or
to give food that would otherwise be colorless or colored differently some color. (Whelan et al, 2024)
Colors in food don't have any nutritional value. (Whelan et al, 2024)

Microparticles/nanoparticles

Dietary microparticles are tiny inorganic particles, similar in size to bacteria, commonly used as
enhancers to modify color, texture, or aspect (Whelan et al, 2024). They are present in toothpaste and
serve as carriers or coatings in various products, known for their stability and resistance to degradation
(Whelan et al, 2024). The utmost popular microparticles are inorganic compounds of silicon dioxide
(Si02; E551), titanium dioxide (TiO2; E171), and aluminum silicate (AlSi; E559). (Whelan et al, 2024).

While aluminum silicates are used as anti-caking agents, titanium dioxide has been used as a
brightening compound, a clouding agent in dairy substitutes, a flour bleaching agent, and to differentiate
layers of different colors in sweets (Whelan et al, 2024). Microparticle food additives are likely to be
significantly contaminated by nanoparticles, which are capable of entering cell membranes, though it
doesn’t breach the intact intestinal mucus layer. (Whelan et al, 2024)

Gut wall integrity

An emerging amount of information suggests that UPF intake can cause major variations within
the framework and function of the microbes in the gut (Rondinella et al, 2025). UPFs, which include
chemicals, preservatives, emulsifiers, and artificial substances, alter the microbial environment,
resulting in the expansion of inflammation-promoting strains and decreased bacterial variety
(Rondinella et al, 2025). Regarding functionality, UPF intake is associated with a reduction in SCFA
synthesis and other defensive metabolites by the microbiota (Rondinella et al, 2025). The noticed
alterations in its makeup and activity may have extensive implications on physical well-being, leading
to baseline inflammation and oxidative damage, which happen to be key ingredients in the beginning
of numerous forms of chronic illnesses associated with UPF food intake. (Rondinella et al, 2025)

People with high UPF consumption had higher concentrations of potentially dangerous bacterial
groups than people with limited consumption (Rondinella et al, 2025). Among these were Blautia,
Carnobacterium, Bacteroidaceae, Peptostreptococcaceae, Bacteroidia, and Bacteroidetes, as well as
Granulicatella, which has been connected to metabolic problems (Rondinella et al, 2025). On the other
hand, Lachnospiracae and Roseburia, which are established to create short-chain fatty acids (SCFAs),
were shown to be less prevalent in those with high UPF consumption. Commonly used emulsifying
agents, such as gums, carrageenan, polysorbate 80 (P80), and carboxymethylcellulose (CMC), can
promote alterations of the gut microbiota, creating a pro-inflammatory microbial environment that may
contribute to the development of metabolic diseases like obesity and type 2 diabetes. (Rondinella et al,
2025)

These emulsifiers reduce the number of good microbes like Akkermansia muciniphila and
Faecalibacterium prausnitzii, which have anti-inflammatory qualities and negatively impact the
intestinal mucus layer, increasing permeability (also known as "leaky gut") and bacterial entry into the
circulation, which may cause generalized inflammation. (Rondinella et al, 2025)

UPFs also frequently include a lot of saturated fat. This is due to the addition of components like
butter, refined vegetable oils, and animal fats to boost their amount throughout the industrialization
process (Rondinella et al, 2025). Although the purpose of these additives is to enhance flavor, texture,
and shelf life, their high saturated fat content can be harmful to health, since it’s consumption can
contribute to the development of cardiovascular disease (Rondinella et al, 2025). The regulation of gut
bacterial populations is also affected by diets high in fat; pro-inflammatory cytokines (IL-1, IL-6, and
TNF-a) are increased, and the proportion of Firmicutes and Proteobacteria is increased while
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Bacteroides, Verrucomicrobia, Eubacterium rectale, Clostridium coccoides, and Bifidobacterium groups
decrease. (Rondinella et al, 2025)

Furthermore, saturated fat causes hyperinsulinemia, overwhelming lipid buildup in the liver and
adipose tissue, and a rise in the quantity of plasma endotoxin produced by Gram-negative bacteria
(Rondinella et al, 2025). Frequent use of UPFs has a detrimental impact on metabolic profiles and gut
microbiota, significantly reducing beneficial species that are essential for preserving gut health through
fiber fermentation and SCFA production. (Rondinella et al, 2025)

UPF and low-grade inflammation

There are several ways in which UPF use may exacerbate inflammation (Asensi et al, 2023). First,
the development of chronic inflammation may be directly facilitated by the increased consumption of
sweets, salt, saturated fats, and trans fatty acids that characterize a diet high in UPF. (Asensi et al, 2023)

A high simple sugar content, in the form of sucrose or high-fructose syrup, is characteristic of
UPF, which means they often cause sharp and rapid blood glucose spikes, i.e., with a high glycemic
index/glycemic load. (Asensi et al, 2023)

Regarding UPF's fat content, its inflammatory risk stems from both a lower quality and a greater
quantity eaten in comparison to other meals (Asensi et al, 2023). A greater prevalence of mild, persistent
inflammation is linked to trans fatty acids produced by industrial processes. (Asensi et al, 2023) In
particular, they have been linked to increased hs-CRP, IL-6, and TNF-a levels (Asensi et al, 2023). UPF
diets have been linked to increased consumption of omega-6 fatty acids, which raises the omega-
6/omega-3 ratio and could contribute to low-grade inflammation. (Asensi et al, 2023)

Finally, overuse of UPF might lead to the substitution of foods that are essential to a nutritious
and complete diet (Asensi et al, 2023). Fresh produce, for example, has been linked to an anti-
inflammatory impact due to its high concentration of phytocompounds (Asensi et al, 2023). Recent
studies clearly reveal that persons who consume more UPF eat less fruit and vegetables and hence
consume fewer anti-inflammatory chemicals (Asensi et al, 2023). Poor fruit and vegetable eating leads
to a poor dietary consumption of fiber (Asensi et al, 2023). According to the E-DIITM (Energy-Adjusted
Dietary Inflammatory Index (E-DII™), roughage is one of the elements that minimizes diet-mediated
inflammatory response (Asensi et al, 2023). Other research has demonstrated that appropriate fiber
consumption is critical for maintaining low CRP levels and gut microbial equilibrium. (Asensi et al,
2023)

When we look at the non-nutritional aspect, non-essential components, like bisphenol or
phthalates, might be found in UPF as a result of chemical migration from food packaging (Asensi et al,
2023). Several cross-sectional studies found that those who consumed a lot of UPF had greater amounts
of both chemicals in their urine (Asensi et al, 2023). Because of their structure, bisphenols and phthalates
are known as endocrine disruptors (Asensi et al, 2023). They can disrupt hormone production, secretion,
transport, signaling, and metabolism, and may contribute to obesity, diabetes, and heart disease. (Asensi
et al, 2023)

Greater interaction with Bisphenol A (BPA) is markedly linked with elevated concentrations of
IL-6 and CRP, while elevated phthalate interaction is linked to increased CRP, IL-6, and IL-10,
according to a new analysis examining the effects of various hormone-altering agents on the immune
activation (Asensi et al, 2023). Although BPA's negative effects have resulted in a number of limits on
its usage, the consequences of the analogs that took its place seem to be comparable (Asensi et al, 2023).
However, because of the heat treatment that food undergoes, UPF could contain compounds that are
obtained from food preparation (Asensi et al, 2023). For instance, acrylamide, which is produced when
amino acids and carbohydrates undergo the Maillard reaction, has been linked in adults to higher levels
of inflammatory biomarkers, including CRP and Mean Platelet Volume (MPV) (Asensi et al, 2023).
Acrolein is another substance that comes from lipid oxidation; excessive exposure to this substance has
been linked with greater concentrations of Hs-CRP in American adults and CRP in Chinese people.
(Asensi et al, 2023)
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Microbiome disruption from UPF and its effect on the human body

A diet high in UPFs causes intestinal barrier dysfunction, increased gut permeability, and an
imbalance in the gut flora, as was previously described (Rondinella et al, 2025). This causes a state of
systemic low-grade inflammation by allowing dangerous bacterial compounds, such as LPS, to enter the
bloodstream (Rondinella et al, 2025). The complicated illnesses known as noncommunicable chronic
disorders (NCDs), which are marked by disturbed gut microbiota balance and persistent, low-grade
inflammation, are becoming more common as a result of this process (Rondinella et al, 2025).
Cardiometabolic diseases like T2DM and CVD are among these ailments (Rondinella et al, 2025). In
addition, this group includes chronic diseases of the alimentary tract such as irritable bowel syndrome
(IBS) and inflammatory bowel disease (IBD) (Rondinella et al, 2025). Moreover, the inflammatory
processes are connected to mental and neurological disorders. (Rondinella et al, 2025)

Cardiometabolic disorders:

At least three of the five criteria about central obesity, hypertension, hyperglycemia,
hypertriglyceridemia, and low serum HDL are satisfied by the metabolic syndrome, a pathologic disease
of physiological process (Rondinella et al, 2025). It is associated with an elevated risk of CVD and type
2 diabetes (Rondinella et al, 2025). An imbalance in the gut microbiome, which is marked by decreased
bacterial variety and heightened ability to absorb energy and create toxic chemicals like TMAO
(trimethylamine N-oxide), has been linked to obesity, metabolic syndrome, and other conditions.
(Rondinella et al, 2025)

An elevated risk of cardiometabolic disorders is associated with higher TMAO production
(Rondinella et al, 2025). For example, fasting TMAO levels were linked with significant unfavorable
CVD events throughout a 3-year monitoring phase in a trial of subjects receiving elective coronary
angiography (Rondinella et al, 2025). Furthermore, 5-year all-cause mortality was greater among
individuals with coronary artery disease and higher TMAO levels, potentially as a result of TMAO's
atherogenic effects. (Rondinella et al, 2025)

Severe and recurring inflammation of the intestinal mucosa is a defining trait of IBD, namely
Crohn's disease (CD) and ulcerative colitis (UC) (Rondinella et al, 2025). Numerous variables, such as
hereditary risk and interaction with harmful environmental circumstances, can contribute to IBDs
(Rondinella et al, 2025). Through a variety of processes, including weakened intestinal barrier activity
and increased porosity, along with elevated immune response, it has been shown that dysfunction in
the microbiome of individuals with IBD contributes to the course of the illness. (Rondinella et al, 2025)

Notably, tryptophan metabolism, bile acid metabolism, and SCFA synthesis are the three primary
pathways that are impacted in IBD patients (Debora et al, 2025). These modifications help to maintain
and encourage intestinal inflammation.

Cancer risk

As mentioned earlier, a chronic inflammatory state brought on by dysbiosis is a hallmark of both
IBD and cardiometabolic illnesses, and it is important at different phases of the development of cancer
(Rondinella et al, 2025). However, given that the incorporation of contemporary way of life has often
been accompanied by an increase in the prevalence of colorectal cancer (CRC), the modern diet has
become a major element affecting the prevalence of CRC worldwide (Rondinella et al, 2025). There is
growing evidence that patients with MGB dysbiosis are typified by a decrease in microbiome diversity,
a rise in pathobionts, and a loss of anti-inflammatory microorganisms.

The influence of UPF uptake on the microbiota-gut-brain communication pathway

Numerous facets of host physiology, such as food digestion, metabolism, and immune control, are
significantly influenced by the human microbiome, a complex system of bacteria that reside in the
human intestinal column (Song et al, 2023). Numerous studies have shown that MGB signaling and the
pathophysiology of illnesses of the nervous system are closely related (Song et al, 2023). Through food
digestion and fermentation, the gut microbiota can create compounds that either directly or indirectly
affect brain functioning, for example, by influencing the immune system (Song et al, 2023). However,
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diets heavy in fat and added sugar damage intestinal permeability and compromise the strength of the
blood-brain barrier (BBB). (Song et al, 2023)

UPF may change the gut microbiota's makeup and metabolism, resulting in inflammatory
reactions and metabolic abnormalities that raise the risk of neurological diseases.

According to (Holder et al.,2019), some emulsifiers, such as polysorbate 80 (P80) and
carboxymethylcellulose (CMC), can directly impact intestinal inflammation and microbiota and nervous
tendencies (Lane et al, 2024).

Environmental variables, including nutrition, lifestyle, and gut microbiome composition, are
directly related to mental health and cognitive performance (Song et al, 2023). This reciprocal
relationship connecting the body and the mind, which affects equilibrium through bacterial byproducts,
digestive function, and general well-being, is known as the "gut-brain axis."(Song et al, 2023) Because
of this complex relationship, alterations in the makeup of the microbiome can result in
psychopathological disorders as depressive disorder, Parkinson's disease, and Alzheimer's disease (AD).
(Song et al, 2023)

Discussion

Research has demonstrated that UPFs significantly change the gut microbiota's makeup and
function. They decrease supportive bacteria that produce SCFAs, such as Lachnospira, Roseburia, and
Faecalibacterium prausnitzii, while increasing the growth of inflammation-activating bacteria and
lowering bacterial variety (Rondinella et al, 2025). Elevated gut permeability and systemic exposure to
microbial toxins such as lipopolysaccharides (LPS) result from these alterations, which also impair the
gut's capacity to maintain intestinal homeostasis (Rondinella et al, 2025).

The significant and varied consequences of processed foods on the microbiome and the health
consequences that follow. The subtle balance of the microbiome ecology is upset by synthetic
substances, binding agents, preservative chemicals, and enhancers that lead to inflammation (Whelan
et al, 2024). In addition to an increased likelihood of persistent illnesses including colorectal cancer,
CVD, and MetS, these changes are linked to detrimental metabolic, gastrointestinal, and
neuropsychiatric effects (Rondinella et al, 2025).

Furthermore, the mucosal barrier is directly disrupted and bacterial translocation is encouraged
by food additives used in UPFs, especially emulsifiers such as polysorbate 80 and
carboxymethylcellulose. Similarly, artificial sweeteners cause selection pressures on the microbiota,
which exacerbates dysbiosis, because they are poorly absorbed (Rondinella et al, 2025). The
inflammatory response can be exacerbated by food coloring and nanoparticles, particularly titanium
dioxide, which can cause oxidative stress and immunological activation within the gastrointestinal
environment (Whelan et al, 2024). Through modifications in the microbiota-gut-brain axis, new
research also links imbalances in the microbiome to the pathophysiology of neuropsychiatric and
neurodegenerative diseases (Song et al, 2023). Bisphenol A and phthalates, two chemical pollutants
found in food packaging materials, may also exacerbate endocrine disruption and systemic inflammation
(Asensi et al, 2023).

Previous research suggests that all of these factors may be responsible for the rising prevalence of
several chronic noncommunicable illnesses in tandem with UPF use. Higher processed food
consumption is substantially linked to an elevated risk of multiple comorbidities in adulthood, according
to many meta-analyses. An increased incidence of mental distress and low mood, and deaths from any
cause have also been linked to higher UPF intake (Rondinella et al, 2025). Obesity and overweight were
reported to have substantial associations in children and adolescents.

Conclusion and recommendations

UPF production and consumption have increased dramatically in recent decades and are now
staples in the meals of people all throughout the world (Monteiro et al, 2009). Although UPF is tasty
and practical, it's vital to consider the possible health hazards. According to this article, UPF may alter
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the makeup of the microbiome, which can result in inflammation, metabolic dysbiosis, and impaired
brain function from the standpoint of the MGB axis (Song et al, 2023).

The intricate balance of the intestinal flora ecology is upset by additives, emulsifiers, artificial
sweeteners, and preservatives that increase gut permeability, reduce microbial diversity, and disrupt the
microbiome (Debora et al, 2025).

Rapid advancements in the study of the intestinal microbiota have made it possible to gather data
over the past ten years that suggests a key role for UPF uptake, and food consumption, on bowel health
and in the points to a significant role of diet, particularly highly processed food intake, in shaping gut
health and driving gastrointestinal diseases (Brichacek et al, 2024). Despite the identification of
numerous suspects, preservatives used extensively by the processing manufacturers appear to contribute
negatively to shaping the digestive environment (Laudisi et al, 2019). Ambitious RCTs are beginning
and are expected to increase our knowledge of the health concerns of people with gastrointestinal
illnesses who may and may not consume, despite the many obstacles in this field of study.

On a larger scale, lowering UPF consumption by regulatory actions, education, and clear labeling
must be a top priority for public health initiatives (Lane et al, 2024; Monteiro et al, 2009). To create
evidence-based recommendations for better eating habits, future studies should keep clarifying the
complex processes that connect UPFs to alterations in intestinal flora (Lane et al, 2024).

To protect intestinal health and general well-being, cooperation at the individual, social, and
policy levels is essential (Lane et al, 2024). Dietary fiber consumption should get special consideration.
Whole grains, legumes, nuts, and seeds are examples of foods high in fiber that give good gut bacteria
substrates. Including probiotic-rich products like yogurt, kefir, sauerkraut, kimchi, and miso is another
successful tactic (Rondinella et al, 2025). Probiotics, or live strains, are abundant in specific dishes, which
can have a good outcome on the makeup of the digestive microbiome. Frequent ingestion of these meals
can improve gut health by reestablishing microbial equilibrium and counteracting the dysbiotic effects
of UPFs (Debora et al, 2025).

Dietary recommendations, nutritional promotions and advertising, and more comprehensive
dietary system modifications should be the main areas of policy interventions to examine their impact
on gastrointestinal function (Lane et al, 2024). Education campaigns aimed at the general public and
medical experts can raise knowledge of the consequences of synthetic food products on health. The
advantages of fermented foods, dietary fiber, and a variety of dietary patterns for microbial health should
be emphasized in these efforts. The allure of UPFs can be reduced by enacting stronger laws governing
advertising, including internet channels and container designs.
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Abstract

Introduction: Iron deficiency anemia (IDA) is a major global health issue affecting pregnant women,
particularly in developing countries, including Georgia. According to statistical data, 20-39% of pregnant
women in Georgia suffer from IDA, a rate significantly higher than that reported in many European
countries. Although the government has implemented national programs, such as free iron supplementation
and relevant clinical protocols, the prevalence of IDA remains high. This ongoing challenge is largely due
to the low level of awareness among pregnant women, limited informational support, and insufficient
involvement of the primary healthcare system. Objective: This study aims to analyze the contributing factors
to IDA prevalence, as well as the modern approaches to its diagnosis and treatment in Georgia.
Methodology: The paper is based on a multi-source narrative review, incorporating both qualitative and
quantitative studies conducted in Georgia and internationally. Data were sourced from the World Health
Organization (WHO), United Nations Children’s Fund (UNICEF), and Georgia’s National Center for
Disease Control (NCDC). Results: The high prevalence of IDA among pregnant women is driven by
multifactorial causes. Key contributing factors include low socioeconomic status, short intervals between
pregnancies, multiple gestations, limited education, and a skeptical attitude toward iron supplementation. A
particularly critical issue is the lack of routine ferritin level screening, which hinders early diagnosis of iron
deficiency. Discussion: Despite the existence of national programs, IDA continues to pose a significant
challenge to Georgia’s healthcare system, suggesting a need to reassess the effectiveness of current
strategies. Evidence indicates the necessity of promoting early diagnosis of iron deficiency in clinical
practice, enhancing public awareness campaigns, standardizing counseling procedures, and ensuring
consistent involvement of family physicians. National food and nutrition policies, along with postpartum
preventive strategies, also play a vital role. Conclusion: Improving the prevention and management of iron
deficiency anemia in Georgia requires a comprehensive, evidence-based, and patient-centered approach.
This entails the development of medical, educational, and social strategies that will contribute to long-term
improvements in maternal and neonatal health outcomes.

Keywords: Iron deficiency anemia, pregnancy, prevention, primary healthcare, health
awareness, nutritional intervention, maternal health.
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BmOIoMmgdsdo (Verulava & Gogua, 2025).

LbolLGgdmeMo My3magbwsogdo 3bmdogMgdols sdsmemgdoliorgols

5330 909w0s X9BEHE30L 3MM350IMJOOL BHEMIbobao 3mdMbozsool Mbsegddo, Goms
00  9899BHMOs© 99demb  0bgm®dsgool  dofimEads  3M9bsGe®  30D0EJOBY.  LoFoMms
LOBMYPIPMIIN0Z30 A9BNWGOOL 3593560900l ©oy9ad3s (LmBgddo, FHgergdgEoEobol 3Bom)
6306000 80EIM0 33900L, sBLMEODdEF00L d9dsboBTgdoLs s 30M939630Ewo L3Mobobyol Tglobgd.
mOLEgdoLm30L oboggd 9bsbg ImIBsIdMo dOMIMNMIBO s 0B AHsT33¢93900
»bs 0ymb bgedobsfamdo GMymOE 306039050 X9bs330L (396GHMYdT0, oly Lossgmosgm
Jugergddo.

4. %3605330L LoLEBYIMMO MY5060905 ©306509B0EOGHVG 369005Bg MELvyEgdTdo

630050983030GH™MOO0 969900l Fo@MN30L  J0ToOMWMgdOm, LodsMmzgermd Labgerdfogmm
3003030l mbyby Ms0gbodg 96003690 m3560 bsdoxo 290o®YS, MIEs dolo SEMYMWwo
3°9m3m9bs s 9839dGHMIM0 309396305 33¢53 96 5MOL LEMbsM® M HBOMB3gYMBOEO.

0JOMS S 3538305 330L LEbYETFoBM 3MMYMTs

2014 §erosb 3mgdggdl Lobgwdfogm 3GMma®msds, GMIGEoE 0035¢olHobgdl MOLYIEmS
MBOHMH3geYmGBL HJoBOL 361935M93HJO0m. 3OrMYMSTOL GoMegdTo:

63060l 360935653 gd0L 353995 bEYds TbMmErME MOLEMdOL 26-9 3306006, Mo xbIML
930965(30900756 F9M9B00 305690 B35l FomBmoyqbl (MoH, 2022).

3006037960 3HMEHMIMgd0 ©s Fs00 bstzgbgdo

Logomggarmdo  dmgdggdl  ®30bsgnoE0@Mo  sbgdool  gMmgbmmo  dBmEmzmeo,
6903 69339630k MHgal MmOLMEgdL 3OMBowsgGH030L JoBbom H30bols dowgdsl 30 dy
QOO MbBom Igneg GHO0IgLAEHM0b. MMIEs, BIMHOEHbOL obLsBPIMs o6 HoMmBmowagbl
bogowgdm  bsfowl  LEGBHEHMwo L3Mobobyol 3MHmEgbdo, Mog 983gMbdL  ®30bol
©9IB0E0GHOL 5O 0sbMLEH0MYdsL (Ghosh et al., 2020).

30965¢5¢M0 IdLsbmGYdOL 3G8l5305MOLO LGsbEIMEHOBsE0s

33193900 5LEGVIMGd96, G 301965 om0 ImALabMHgd0L botrolbo sMogMHmy3zsmm3560
O3 :g0Mmbgol Immob, obyg 360060393l FmEOL. Mx bl gJodgdol LobEgdMEmo BsGMYEMdS
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569900 369396(309L5 5 3MBEOMET0 LoMbIME 56 5HOL MMABOBYdMEO. gBHo-gMm 33¢g30L
dobgz0m, 30b93m@mams 100%-35 ©os@ILEYMS, GMT mxsbol 9Jodgdol Gmero 53 3Gmaglido
560L bLMBEO s sMBLOMsbsms (Verulava & Gogua, 2025).

56 5MBYOIMBL MOLLYIEmS bOZMBLWWEHsE0M 3MM3gLOL gMM0sbo Labgwdfogm LEsbws®Go,
53 byl mdeol LobEYIMG JoEyMAsL 4obsmeEgdol, 339000 MBY3gd0Ls s L3MObobyol
06@ 9365300l F035(071Eqd0.

3399000 301¢0GH030L 6530gdMds

LEEOSYHO FEWSGBMMIGO0 b530gd5 96 96 HoMTMGdID MMA60BIIM Loobgm®mIszom
399356090, Mo3 byl MHymdl 0bgm®mIsE00l Bo3engdmdsl s 3omgdoL 3o3M3gergdsL.

3600d369cmmgs60 LolsBgdmmo Mg3mdgbosgogdo

39OHoEGH0boL  goblaBmgs Mbs obEIL LEGHBIOGMo 13Mobobyol bsfowo ygzgws
&®039bEH®3o. M3Z30bOL 3MY3M5FJOOL 253935 b WOHOPYML SMIMEO MOLMEIMOOEIB, 50
dbomE  26-9 3306000. by  BIMYswodgl  gMm0sbo  MmOLMEms  bo3MBLMEEIGOM
UGHoboMEPd0, LossE  9JBOoMo@  Boghmgzgdosh mxsbol  9Jodgdo, ©OgEBHMEIMAJdI0
LOBMYPIPMIIN030  XbBEO330L  FoMmBMToAIBgdo. LoFomm bpgds gHmzbmmwo 3390000
3003030l s Lobgdfoxzm bGMOE0Mwo 3OHMyMmsd ool 990853905,

5. 39GHoBIIHMOMEo BsM30L sMEOEgdmmds m®OLMEms M30b50gB030GHYIMO
569300l 309396305Ls s IsMmM3z50

30050983030¢H™MM0 569805 MOLMEgdT0 56 FoMIMoYIbL 9OHMI60TZ69m3bs 339000 b
3905¢M@myoem  3OMBWYIL — 030 M0 FNWEGHOBIGHMOMo  IEHMIsMYMdS, OMIwOol
Po0ToBgoEo  Fommzs  Imombmgl  0b@gaM0omgde  BoMgzel  s8gbodg  mbyby:
06003000w)5¢®, 300603996, LoBMYPSMIOMOZ s 3MEOE03ME MbybY.

5930w 909wos  1doBby XFMNBDY IMMRJIMO QBN GOOL  3583560900L  T9dBs39ds
(0@ E009005, MxBoL 9dodgdols 3mBLwMESE05); LsBMASMIdMO30 X9BEIE30L LYM3z0LHdTo
30600 Lo FoMMgdsLS S 33900l MHMEBY LoobBRMOAs30M 3OMYEHTIOOL 0bEJYMmOMGDS.

X96@5330L LOLEGHYIOL bbgoslbzs MBIl MmOl 3MMmEObs300L WIBOEOGHO SBIObIBL
©OMME  O0ABMLAGHO03LS s 369396300L. Mmxsbol gdodgdo bdoMs oM 9M0s6 BsBormwo
OB Imbo@memobydo (Verulava et al., 2025). LoFo®mas:

e mxsbol gdodol, 20bg3mEwmaols s 33990l  3MBLEEBEHOL 4MbmMo  FMTomdol
LG9bIOIEGHODSG0S;

*  99dBHOMbo BsbsfgMgdol Loliggdsdo dmbodmmobyol 0b@Egy®momgds;

e 39md05MHMdOLIgIEMI0 39MH0MEOL SOOI s dgbgxdgbGHo — ®3060l gzoEoEL
369396305 B3oegddo.

AWMOSMO  2odm(30wgds  9B39693L,  GmI  FbmmmE  3wobozm®o  doymds
56515305M0L0s.  LEFOMMS  BoMHMNMIoLIBHod0sb0,  LobgwdfoxzmgdMogzs  3NMOEoboMgdmwo
©mbolidogdgdo:

o 9MM36vo bME©mHoE0Io 30MyMsdgdol 999853905 O bgMY3s;
e 3dMd05OmMOOL §90amd F03aMol oy3050690w0 450FM0L (260 §sd0) Mg3mIgbeszos
(WHO, 2024).

5093565, M3065098030GHWMO0  sbgdool 36939630 MOLMWgddo  9x39dGmHo  0dbgds
dbmenm 08 9900bgg35d0, v Bs0g3s 45b6bMGME0gm©gds 39 EH0gsd@G MMM — 35bs0egdol,
3wobogmmo  13Mobobyol, 33990L, LOLEIIMOO JNMEOEOBSEOOL @S 3MmEOGH03oL  MByBY.
SMEOWYdIos, MM gl 3mA3mbgbEBgdo  2ogMm0sbgl  gHmosb gOMmzbme  LEMmoGga0sdo,
HmIgero Immygdeo 046935 939460L Lemosme-q3:mbm036 MYsemdIBY s IRMIBIdMEo
0g69%s 8¢3039d0)dIObY.
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33¢MM0, 33930l d0M0MI0 doM00SEO
Yoo 930426 ©obHs0bo 099> 09690980 363305
b0 40%- sggb| 73700 300300602
WHO, Bocmho 0basM0dol  {|3emdsEMOo 551905 256005 DS 3(300090YI0S
2023 dROOXI dodmboggs  ||393039gds 9 . E?‘B 8 L dgbsdg
daayboddo G®0dgLEBH M09
0bgm®domgdol
Verulava BB 30bo 5(|52%-b  9osBbos, MMA||mby OO0,
& Gogua,||{bagsdmgzgem 89 6? < ©59m30090w {56005  MmOLLIEMBOL|[LsFOMMS
2025 OO 0 0560930 Lo 96dsbsgdE™
3003560900
i 969905 50960dbgdMs|LeEosW MO
Tsiklauri |\ oo 3220052160 X Ef’i‘ig@a:; R2/13996-1; 36mpcolgd0 5
etal., 2019 dJ 30 2560 <3 b?@mﬁ‘g}%o 296L5 39O 9d0M s0f9g3L 6ob3-
3 LeOgEgddo Xd0B9OL
3060l 36935M5¢3)9d0 @Ol BB o6
MoH, bsds6on o 30030l ||babgadfoxm 5o2Boor T 399L505890s
2022 dJ ES sboeobo 3OMaM53900 9b039 cOR 3000603996
26-9 33060056
930396053090l
gooeetich[ELISCL b
Ghosh et b306Ba0  @s|pblsbgBs oo 0PI IO
0bmgmo 33000 0b@9moMgl
al., 2020 ©05abmbB03s  |lsMgmen
900 Bsls 3M9bo@owm®
62037 3539380
33900000
i C 3039d0bo  bMob|[0b®gtzgbaos
Petryetal, 93635 890> Lagg0do @@ 63060L  9dLMMB30L|[5F30MYOL
2021 9bs¢Erobo SBLMEBE0S
2-x96 3065095303030
3930399
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2016 6o 0 33900 3bmdogMmgds 059330006905
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Lowob 39bsmgds
& Jan, dodmbogngs ||GMo 069060350
2015 305090 owgdgo  |ls@oddgds LoFoOms  LmMo
CONGRNGIRN) Q0Jed ©sb500p9650
F03oMob
UNICEF, dmbsigdoms  ||339d0m0 ©30b0b  ©ggosede 533006900
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wobo GoGHobGH03d BBl Gdonns PRICRY O 0(353L
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©olzlsos

LoLEGQFoGOHO B0dmbowrgol 899a9dds (3bsEYM, GMI MOLWW®s G®30bsIzOEOGHVIM0
56905 Lodommggermdo  §omBmoagbl  3603369mgsb  3MMdgI, H@Igwoi  dmombmgl
910 EH0O0LE03obMEO  Mgoa0Mmgdsl. d0bgEozs© Lobgwdfomml dogh sbbm®mEogwgdmEo
©mbolidogdgdols, M30650983030GMO0 59000l o3 EIWds 33Wsg Bowowrs, Mo3 G05B50dbgdL
369395300 80aMIGO0L 5M0L5305M0L 9839JGH0DMDBY.

33930 T9Ja000  S@aLAHYMIBL  Lbgs  J39969000  B@madvo 333900l BbgsgL
396gbEosl, Losg 967800l Fomseo 36935¢abEMds dF0OmME 353800 MOLMEgdOL
23960 @gdol B  EMBIL, 9MIBMbIM  33905L, 30600 FOEIMO 1533900l OB
b9wdobszmdmdIl s LsdgoEobm 3gMlmbagols IGO0 9M55©Y335GWE 30BLYIEE MBS
(WHO, 2024; Kassebaum et al., 2014). Lodo@mggemdo Bo@o@gdwands 33e93903ds 56396, GH™A
™mOLbYegdol Boffoero s6gdosl 50093508  MOLMEIMBOL MEBIEIY3, 0BIOMHOZ TEYMIIMIMDS©
(Verulava & Gogua, 2025), ®53 J0bob 58539800 sdM30¢0gd5L MM ©osgbmbidozols o
0396bsermdobm3zol.

239BLs3MmMHgdMmo 360093bgcmds 9boFgds BgMHOEGH0boL MbOL Mgymesdmen Jgx3sligdsl.
O3 LEYODTMOOLM 3300939005 583965, BJOMOEHOBOL FobLBMZMS 3M9bsGswme 13M0bobydo
BMolb ©3060 ©IB0EOGHOL MM 503MBIBOL sedsMdL (Means et al., 2020), mwdgs
Logdo®mzggermdo ob x9g6M 30093 56 5G0L 0639000980 BEBPIOGHMW dGMEMIM9dTo.

mxobol 9409900, GMIadog MbEs SMMEgd©bI6 FMBELTIPEGHWEO Ol mOLYYmS
3MbLYenE 0690530, BA0MO® 96 5006 3HMEglido Lsmsbsm 0bEJaMoMmgdMwbo (Verulava et al.,
2025).

23965930l 65309dMds 300bEYds BMAMGOE Lo3zgdol dgMbgzol sOIHMO 3Mad@E0zedo,
51939 ©3060L 3693565300l Jodomm 15393GH03IO ©EIM30YOVIYdsdo, Gz 860dzbgemzbs
5930690L 36939630 59EH030900 BsOMYIMIOL MbL (Pefia-Rosas et al., 2015).

33935 HoBL MUzl sOLYOMEO 3tEr0E030L IMPIHBODIEO0LS S FYEO0GBIIEMOHO
B30l LoFoMMGdL, Bos Pobsmegdol, 1i3M0bobyol, 339d0mo FBsMESFIMHOLY s LolEgdrdo
3MMOHEObSE00L §M0560 Mgoa0Mm9ds 046905 MO39 YmBoO.

©336s

OLM@mS M30650983030GWO0 96gd0s [oMdmoygbl 96093690356 LoBMYOMIdMHOZ0
X 9636009 mdoL godmfizg3sl. 3300939095 5h39bs, MM MEOLIE™ms OO boffowo sbgdosl smodlsdls
MmOLME@MdOL  06dbErgd  3MbgdMO3  IEYMISMYMBS®, oL M3 0030505 F0ToMMe396
OMMoE B5dgoE0bM  IbTMYIL. s0bB0FEs305, BMI BIMOGHObOL, GMYMOE SEOIMIWO
0560 3960L, 1L3M0bobyo 3M9bsEIWH FMALObMMAdTo LOLEJIMG® 50 GOl 0bEJAMOMGdIMO,
53 BOMO3L 569300L 5EMYMEY 50TMBYBLS O FoBIMNIS.

X96@5330L  LOLEBYIOL 306390 BMEIOL,  JoBLOIMMNOYd0m  Mmpsbol  gdodgdol,
55L500bs©™ BOMMEMdS 36003690 m3bs 5930093l 361939630490 BMIGdOL Fow(9350MdL.
99150580b5, OB YoBINWGIOLS S 36MBOYINYIOL PIBsO EMBY 303 IVROM >RIOBIOL
369396300 06¢939630900L 9BIIANO 33BbOOEOIDL.

3MMOHEOboMIOMEo  BEMEJa09d0L  ©bgMy3s, 9500 BmMol  30M39we©o  X9bI330L
LobGgdol  49dE0gMgds, BIMoEObol b3Mmobobyol Logswadmwm hsOmgzs, LsobymMIsgom
3993560900l 25BHoMgds o 339000  3OHMYM3gd0L  FbomoFgMs  Lobgmdfoxzml  IbMHosb,
§o03Moaabl  9930wgdgE  30MMBL  ®30bsgBoE0GMM0  9Bg8ool  36g396G300Ls o
056030Lm30L.  5©0bodbMEo 6500x OOl sbdodEY3MMEo  FobbmM09egds 3608d3bgermgba
4950306908 ©30b509B0E0GHMO0 969d00L 2530 EgEgdl s bawl FgmHgmdl mOLmEms s
3boEIdMdOWms X SBIGMYMdOL QomBx MdILGdIL

9309630900

30603950 X6OE30L 23dE0gMgds: mxsbol 9Jodgdol osdGHomEmo BsOMZ3s MOLWWMS
13M0bobYT0, ABIMEIGDLY s BZObOL 361935MBHJOOL o350 MBS AobEgl LobiEgdmeo
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UGHobsMG0. sdobmzgol LoFoMmms @sdsGgdomo  GHMbobygdol Bo@sMgds s LomMogb@sgom
2950506900l dqJdbe.

BIM0G060L 153M060boL IBgMYZs: M93m3gbEIdMEos BIMOEHBOL EMbOL FoblsbrgMs
39560bowgdmEgl MMMz Log5¢EYdMYEwm 3mB3mbgbGo 3063903y 36M9bs@swe g30Bo@ by,
53 M HOHMB39wYmRL M3060L IBOEOGHOL MM A50MZegballs s 8399MbsEIMdOL MmN

5{ggosls.
1559956956500¢gdem 3593560900l 2o83MMNMYds: 36093690 ™z5605 MO 3BMdOYMYdOL

LobGQBsGHWOO 5Bo©Egds, MMAgEoi dmoiegl G3obol 9993390 33900l 860dzbgEMmdLl, dolo
J0sbmgdols 999dsboBdgdl s M30bsgn030EHMEMO s67d00L sMgme Bodbgdl.

brBMogomwo 3Mmy®msdgdols sbgMygzs: Lobgwdfogmd Mbs Fgodmdsmlb  gMmazbmaro
33000000  3MOMaMsds,  MHMIgwoi 0m35wobobgdl  mOLwms 3390000  LsFoMmMYdIOOL
©53054MmB0gdsLs.

306037160 3OHMGHMIMEgdol 3593530905 ©s dmboBmMobyo: MH30650953030GHM0 63300l
056300 3OMmEHM3MEgdol dgbmemgdols LoliBgdmMmo ImboGm®mobao s IMM393900L Fguslgds
(3090905 139O E0bM WIHLYDIMEGdJBOL badolbol 3mbEMMEOLMmZOU.

0b6m353099M0 063)gM39630900L BgMY3s: K 9bs330L AbmBom MMYBOBs300L TogM
9300960Mdos  0bmz530m0  063HIMH39630gdL,  HMYMOIBOESS  FO3EsMOL  AooFMOl
933056909, Mo d900amddo 8950306908 M3060L gBOEOEHOL Fb30MaMgdoL MHoLIL Bgowqddo. gl
1539590l 5393 SboEIFMdOEL JooEML 3¢s3gbEoLYsd 30-40%-00 dg@o Lolbaro, HMIgEos
0903936 @ssbmadoo 100 Ty ®3obsl  —  Lo3dsoll  M3060L  Bmmbmgboggdols
Q©153859MBOWGOS© 300390 3-6 130l Q96d53wMdsTo.
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1399BH®ob (Placenta Accreta Spectrum — PAS) 3smmgoma09dolb do@gdsl 8g.hgm bgeno. s0bodbwyero
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©9o0b, sbg3g bogmxzol KxsbIMmgErmdolmzol, MMIgwoa ©39300MJdME0s domdgE@Moddo
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©056mlE030L 3wobozm®o F9dmbgzg30oL, MEGHMIVdYRIOO0MO Fgdbmemy0gdol osabmliozmMo
Lo690056MB0L Bser0Bo. 98mbggz0l smfjgcos: 3530963 (29 Farol, Lsdxge Ls3golbd™ 339moL
obGHMM05) RGOS 39380900 13M0bobymwo 33193900 MELME@dOl 8, 12, 20, 23 ©s 28+6
330090%Bg.  390mygbgdyero  ogm  GMYmO3  BEABIOGHwo  GHMBLZsobsw Mo ©o
BM3bLdEMI0bsMo  gdmligm30s. Placenta increta ooabmbiGoMgdol 8909y 353 gd0m
Bo@9M@5 35603 M-69BMbsBLo BHMIMyM5x305. OsFBMBOL oLEBHWIMYOS FobbmM30gMw s
0bGHMOM3gME30ES© Qo 350MIMORMEIMY0MBSQ. d9g9a9d0: MEEGHM0YIOON0
2990330939000 458Mm3¢0bs PAS 2 @odol 9Msgsedbemogo 60869d0: domdgd®omdol 933900600
3o0bgEgds (<189), 35396 >OMo ws3796900, 9GOM3396¢>OMwo
3039M35L3WsMm0D30s, 506036 Bgadgb@do 3wsEgbdol 9.§. o0mdgmgs (buldge). B3gGsO
396030609000 50dmBgbo 0465 3500MEMmYomO LolbEIsMM3M3560 IRMEODs30s (rail sign), Mo
009900093L LOLlbEdsMm39d0lL 0635B0sbY omdgBHO0ddo. MRI-0 ©o5@oLEwGS placenta increta
(PAS 2). 5039305 153906MHM 3395 5 ORBMBO LGOS MIMYMOEF M3gMHO3O00LSL, olg
30LGHMEMYOMO©.  ©EOLIMBos:  HoMmImoygbowo  Fgdmbzgzs  sLEGHMOJOL  MsbsFgMH™ZY
MGO0RIO0m0 B9 dbmmmaogdol 989dBH0sbmdsl  3wsggbBHol  ©Mmds  obzsbool
©0xIMNI6E0MGILS s F9x35L9dsd0. JorgdvEo dgwgagdo 0dergzs Logmdzgwl yoosobgml ol
39D0M3900, M3 5MY sOLIIMOLS MW EHMIORINOMNO OIRBMLE030L dodsto placenta increta-ls
000953053035300sL.  ls330s: doemmzsbo  m3wgmom  doegdMmo  Lolberol 653500l

-l This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International

License (CC BY 4.0) (https://creativecommons.org)
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305w obs0s 86003bgem3abo@ 9B MmdgLYdL 3es39bGHol MTs 0b35Bool vBEIbsEIEIME
©0536mMLE039L. 0bM3zs30MH0 gdmlizm30wmo IgmmEgdo dgbsdwms qobgl PAS 3sommemyools
L5EOSEBMLEGH03M MMM bGbsMEL 360d3bgemmgsbo bsfoero.

1533%6dm  Lo@ygzgdo:  3woagb@ol  dgbdol  L3gdd®o  (PAS), placenta increta,
MEGO0RIO0N0  ©O0ABMLE03s,  GHEMBLZSYObsMO  gmlzm3os,  Lobbeol 65350l
M3WIOHMYOIB0MWO 30D oBE0s,  F9abo@IMH-MHgBmbsblyro  BHmAmamogos  (MRI),
15390LMHM 33009, 30LEHYMYIE™B0s

GOBIDS: 935G9M0bg 9e0535. 3eo3gbGHol ©MTs 0635B00L BFIBIEIWMOO OosRbMLEGH03s
®5659900MM39 MEGHMBYIM0m0 IgmnMmEgdom: 3woboz®mo Fdgdmbggaol sefgMs. xsbwoagol
303039, 930bm303s Qo LeEoMEMYos, 2025; 9 (1).
https://doi.org/10.52340/healthecosoc.2025.09.01.13

Abstract

Introduction: In recent years, the increasing frequency of cesarean deliveries has contributed to the
rising incidence of Placenta Accreta Spectrum (PAS) disorders. This condition represents a serious
pregnancy-related complication affecting both maternal and fetal health, associated with the pathological
invasion of chorionic villi into the myometrium. The aim of this study is to analyze a clinical case of deep
placental invasion and assess the diagnostic utility of ultrasonographic technologies. Case Study: A 35-year-
old patient with a history of three cesarean sections underwent routine antenatal screenings at 8, 12, 20, 23,
and 28+6 weeks of gestation. Both standard transvaginal and transabdominal ultrasound examinations were
performed. Following the diagnosis of placenta increta, magnetic resonance imaging (MRI) was additionally
conducted. The diagnosis was confirmed intraoperatively and through histopathological examination.
Results: Ultrasound revealed multiple signs of PAS type 2, including significant thinning of the myometrium
(<1 mm), placental lacunae, retroplacental hypervascularization, and focal bulging of the placenta in the
affected segment. Color Doppler imaging identified abnormal vascular deformation (rail sign), indicating
vascular invasion into the myometrium. MRI confirmed the diagnosis of placenta increta (PAS 2). A planned
cesarean section was performed, and the diagnosis was confirmed both intraoperatively and histologically.
Discussion: This case demonstrates the effectiveness of modern ultrasonographic technologies in
differentiating and evaluating deep placental invasion. The findings support a re-evaluation of previous
limitations regarding the role of ultrasound in identifying placenta increta. Conclusion: Visualization of
blood flow using power Doppler significantly enhances the antenatal diagnosis of deep placental invasion.
Innovative ultrasonographic techniques may become an important component of the diagnostic gold standard
for PAS disorders.

Keywords: Placenta Accreta Spectrum (PAS), placenta percreta, ultrasound diagnosis, transvaginal
ultrasonography, stereoscopic blood flow visualization, magnetic resonance imaging (MRI), maternal
complication, cesarean section, hysterectomy.

Quote: Ekaterine Eliava. Antenatal Diagnosis of Deep Placental Invasion Using Modern
Ultrasonographic Techniques: A Case Report. Health Policy, Economics and Sociology, 2025; 9 (1).
https://doi.org/10.52340/healthecosoc.2025.09.01.13

99ls535¢r0

d9DMH0wOo 3eo3gbds MmMvEMmdol 8dody 3eyMdsMgmdss. 35MMEIMY05 30MsMEPYOdS Bsd0b,
Hm9Ls3 LOLLEIIsO39d0 S 336G Jumzgowro Lsdzombbml 3909w do oMol
0DMm©Yd.

396Mdobo "Moo 3woagb@e" dbmgwomdo bmdowos 1937 {ierosb, Gmalss
30M39ws C. Irving-ds s A.T. Hertig-0s 030 s0fgtgl, HmymOa "3¢s3gb@ol s®sbmwma o6
BEONMo© 5MBMMToHo Fodsga®mgds Lod30wMbmL 39gwby” (Irving & Hertig, 1937). 0ymdso,
99HMm0wWwo 3es396¢)s 30039 s0Hgcs 3965gwds bdgoswol@ds D.S. Forster-ds, Gmdgandss
1927 gl 306M39ws godmagzgybs placenta accreta-ly dgdombggzs PubMed-do (Forster, 1927).

omwm fargddo goobgow 0dbs  sbodbmmo  dsomermyool  Ggddobmermyools
3wob0x035300L 39ML0YDdO. 53559500 g AmGBomdo EIbgHROWOs sHowo, Lozdsmp BLiGo
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A9MI0bMEMmy0s — 33960l FgbeOOL b3gdBMol sM®3939d0 (placenta accreta spectrum, PAS).
ol 9m03sgL  3esEgbBOlL  BMIsErmo  IMP3I30L  Yzges Labgl: sbmdscrm@o dgBMHown
3539639 (placenta accreta), olig sbmdsErm@o 0635H0ME 3eoigb@ol (AIP — abnormally invasive
placenta, ®mdgeoi dmoEsgL placenta accreta + increta + percreta) (Morlando & Collins, 2020).

Pargdol  4960s3emdsdo  GommmE  29dm0ygbgdm®s  3eo3gb@ol 9GOl L3gdGH®ol
03939900 (placenta accreta spectrum, PAS) &&Moo30w9eo 3¢0sbog03530s (Jauniaux et al., 2016):

e Placenta accreta — 6s{omd®030 830MO™ 9B, Losg JnMmombol bomgdo 509396
3039 BHMmodl, I3 96 sH05Hgd9G6 39bM3sb Jumzol;

e Placenta increta — JmMombol bsmgdol d9FMs domdgB®omdol Low®mdgdo, GmIgeos
0f393L dobo LGHMWYIEHOOL sHB0BIONL s 96 3MM393L LYHMBME ASMLL;

e Placenta percreta — jo®ombolb bsmgdol d930s domdgE@odol y39ws 39gbsdo, LgMmbryen
2390L3d0, 3565393HM030, 39MH0EMbgMIdo b 03300m5@ FgHMdYE MEMY6MgdTo (ool
0930, bofiarszgd0).

935690 dymIsmgmdom 3ws3gbEol dgBmol L3gd@®mol (PAS) 3wslogogzsgool
"bodemgmm" 390055@ 5 30BBI0s LogHmsdmMolLm goby3meEmyools s 3956Mmdol BaIMsEooL
(FIGO) gg@bos (Morlando & Collins, 2020), Gmdgerog 9903036 89999 350056@gob:

e PAS 1-3ws39b&ob sbm®mdsere@o dodagmgds (placenta adherent sb creta);

e PAS 2 - 3ws39b®&Hob sbm®dscrmmo 0b35%os (increta);

e PAS 3 -3wos396¢)0b sbm@dscrmeo 0bzsbos (percreta).

99BM©owo 3es396G 0L 9gBHOM3smMmYgbgHo MYy dMErMIEg 9 MOl TgbfogErowo.
9600-96000 303mmybol Jobgz0m, 3ws3gb@ Mo Jumzowol Lsdz0wmlbml 3gwgwdo 8936
0535300090905 Y300 D300L  ©IBYJGsb (decidua basalis-ols  sGOOLYIMOS b
3OO0 BodOHOBMONEo ML A96300056090s), 3erolL LOLbEPIsOHEZGBOL 9GIBMMTSEH
39039306O BOEILMD s BHOMBMOWLEGHOL FoMd 0b35B0sLMD, Moz bdoMsw 393800 ds
15330@MIBMbBY BoESMGdME JoMyHaorge BaMgzgol.

353963 0L F9BM©s Gg0degds oymls:

e ULOWWo — bomgdol F93cms domdgBMmoddo 3wso3gb@ol dmgmo  dodsgMgdols
D9930600;
e Bofomdmogo — dgFcs dbmem 3ot 3gmw vdbgddo.

0mem 40 Ferob gob3s3@rmdsdo Lo3golMm Mm3geaoqdol Lobdomg 20%-bg 39E00 o0baMs,
bmem 99BOHoo 3eo396E0L (3es3gb@o 93093)s) 890bgg3qdds 10-x96 dmods@)s (Sokheim et
al. 2011).

99HBMHOWOo 3es3gbE0bL go3M(39¢gds, 3393900l dobggzom, dgMygmdl 1:500-¢sb 1:10,000
99m3056MHMd53Y. LEOo 9O FoblogMmMIdom 0330005 — EBWMYdom 1 Fgdmbggzs
24,506 39md0s6mdsHg (Armstrong & Harding, 2004; Chalubinski et al., 2013).

35396¢0L dgbOEOL L3gdBHMmOL sM®3939d0 (PAS) G98mbgg3gdol 15-20%-80 g3b3w9do,
59956 536985 60-75%; 0636Mg@s - 15-20%, 36M193619¢)> - 5-10%.

3MLYOMBL 3003000 3538060 JgBMHEOL MOLZLS s F99IY BoJBHMMYOL FmGOL:

e Joewob sbo3o0,

e 153300MUBMDBY BoGsMGOM0 396530900,

e 3wo3gb@ob (Hobdgdatgmds.

e 153300MUBML s6MmBse0gd0;

e 15930@MLBbML OHNML EIBMEOTS30900, 5©39H0gdo, Lobgdogdo..

053505, §ob3gdsMy 3ewogb@ol gmbg m®LvEdo, HMAgELE 6 3Jmbos Mm3gMsgos
L5d30MIbMbY, FgBMHEOL Molgo Jgoygbl ssbermgdom 3-5%-b. gMmo Lszgoldml dgdgy
M0ob3o 0BMEgds 11-24%-09 s 5093l 67%-b mmbo 56 dg@Eo Logzgolbdml dgdwgy (Flesher et al.,
2005).

00M3sMgmdoL LMY 2sb3oMHMBYdME0s Jobo LoEgMEbOLMmZoL LogMmbolidgdEggwro
bobosmoo — sl bdoMmo  sbemogl  dsbowmGmo  Lolbolgbs s Lsgommadl 0b@gblow®
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GMBLBMYDoM  Mges305L. FgbAomo  3eoagbGom  2s0mf3gMe  Lolbargbsliosb
5393906090390 gEoemds 396MYygmdL 7%—-wsb 52%-0¢g.

©053bmlGH03s

oMM 50fiergMqdol  9o68s3emdsdo  GgbMomo  3wo3gb@ol  @osabmliGotmgdols
3EMMH0MI0 M9035ewM dgoiges. D.S. Forster-ob, C. Irving-obs s A.T. Hertig-olb co®mb gl
3500MMQ0s dbMmE 35906 0©I6EHOR0E0MEIIM®S, MHMES 3FMd0SMMdOL FJ8IR0 39HOMPO
39009000  d0dEobsMgmds — 39Mdm, 3WoEgb@oL  gsdmygmaol  LoMmwEwggdom b
39999090 MdOm, MLSE 096 L3S LETZ0EMLBML derogMo Lolbergbs.

Ol 3woagb@ol  JgBOOL  ©osabmliyozol  doMomso  FgmmEos  gdmlizm3os
(49005039000 353Mm3393s) (Jauniaux & Bhide, 2017; Jauniaux et al. 2019).

F. D'Antonio-l 3o Bo@s69dv9eo 33930l dobggom, 3070 mGlwendo, HmIegdog 0yzbgb
3539630l dgBMEol  L3gddHMol  (PAS) Molbgol d398, @GH®odygMomo  58m33¢g30L
03MIbMdGemds 0ym 90.72% (95% Lo®fdNbmmdOL 0bEgMgso: 87.2-93.6), bmenm 13930503 w9MHMdS
—96.94% (95% Lo®HImbmmdol 0bEghgswo: 96.3-97.5) (D'Antonio et al., 2013).

MEEGM0RIO00 odmzgergboero bodbgdo:

e 3e539639Ls s Lodz0eMLBMU 39009l Mol gdmbgas@o™o 9.4. "498 3300350
Dmbol" sH5MLYOdMDY,
e 3500MmMy09MH0 LOLLEIIsMVZMZ960 s3MBIBOL sOLYGOMDS LdIEIS(39DE M o
009090569 domdg@©m0ddo, Gadmwgb@ Mo Lobberol bszswom,
o 15930@MLBbMULS s Fool 3FBHL FmMOL LsHPIMOL SMOLYDIMBS 96 MM393s.
3IMOOO  OMIWIH0m  A5dMbb3zol MY70doL  godmygbgds Log3sEIdMEIMs  OsRbMBOL
5LBLAYES, B3 5930M90L 361 OIOOMO ORBMBIOOL MHOLIL. JOMOMIPO JOHOEHIM0YTGd0Y:
e Fo6H0L d3FLS s 30 MLBML FMHOL BMBOL 3039M35L3EPMODI30,
e 35396@3)0L 398 LELbEAsMP3GIOL 3oMMEOMAOMO A5BTEHMIDS,
e JomdgBHMomdol @s3w9bsl dosdmdo  sMGgMomo, 396MMo s FgMgmeo
Lolbeools 6s3o@ol sMLgdIMds 15 LAFA-Bg dgBo LobEGMwmmo LobJs®om ©s
Q5050 Hobssmdgymdoo (Shih et al. 2009; Comstock, 2005).

33O OEIMSGHMEmSTo bdoMmo 0fjgmgds dgbMowo 3wsggb@ol s6@gbo@swmmo
©053bmMLE030L  F90mbggzgdby,  ®wdEs oM gbmgsb  Wo@ge@GMmsdo  5©bodbyero
990mbg93900  3m@ss.  0bsdgdsmg  LGHoGos  Fomdmoygbl  93G™OoL  306Ms©  3x0bozn®
05330639050 - 39)HBOOWO 3es39bEOL MG MIBYIM0M OIFBMLEH03>DY.

30b03mMo 390mbggas

3530960 ., 29 farol, s65369Hd0 509b0dbgds Lsdo Bo@sMgdmwo bszgoltm 33gms (2014,
2017 o 2025 §F.). LemBo@Gweo 9653bgBo 8d0Tgs s TMOE3L JMMbOZME 309MbIRGOGHLS
35003963356 553500905b.

BomBoMm©s 393d0mmo b3Mobobymwo 33093900 MOLME@dol 8, 12, 20, 23 s 28+6
330090%D9. 3580myggbgdmeo ogm LEbsMBHWo GMblgogobscm®o s GMbLodMI0bscrw®o
9dmbgm3os. Placenta increta  @oogbmbiGomgdol 9999y 5953900  Bo@sms  dogbodw-
H9HMbsbLYYIO BHMIMAMR05. OSZBMDBOL IILEWMYDS ABLMM309 s 0bGHMIM3GMms30WS©
Q5 3500MIMOBMEMYPOIOSQ.

8 33005%g 50dMBb. Lbsymgzg 356308 30MHZ3ge0 ba®olbol 0635B0s BafodmMmsb.

®mOLbe@dol 12-13 3306000 3505HY IEA0bEs: 3ems3gbds WMm3se0BEYds Lodzommbbml
§obs 39009y 93909 bYATgbEHT0, BoMOgL 3MBEBHM3IME30E0 BafiodyMol FgEoswM ByEs3omU,
2900500L  96M39M3035 MO sObOL Fos 30MHOL EMbyHg s FoMogl Tob - JwsEgb@oL
Hobdgdotmgmds.

12 33060L U3M0bobamer 3309359 @odmzwobos 3eo3gbBol  [obdgdsMgmds s
35339630l bsfommd®mogo 0bgzsBos BB msme domdg@moddo. 35309630 03 XAMNBO©
35(396Bo300L  9B6Mo0gdby (Fmbowrmbger 45MMEgdgdby 35309630 0bgm®mIoMmgdmEo

0y4™).
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19 330600 3505B7g L3MOBOBYME 4983309359 BOJLOMS 3eno3gbE oL FobdgdsMYMdS.
90 35005Bg 3mbEH™3gH530v90 bsfodmemol Loldg dgsagbs 3.2 33-U; Es3mbs@eo LogMggdo
39BIMMNMIOMI0Y, 3539630 3039635539 sMH0BYOME00, M9GHOM339D6GHOME0
39L379@00MH0DO300 990 gMHGdMos. s0bodbro Bodbgdo dowmomgdl 3wo3gbds 0b3MgEL
350MMA0U.

24 33060l 3505D7 3eo396¢ 0L §0bdYdMNMds FomdgEMmowgdol bGMHIEMS 396 G9xzoL.,
550 3eo3gbBde  LOWWOos  0b35BoMgdMos  dsldo,  LghmbBmo  asMLo  dmgero,
950M39M3035¢ M0 sOHbO sbOeo, Log®dg 40 8d. Figo 3eslogozs3000 @oaobs PAS 2.

mOLYE@dOL  28+6 33000l  35005DY,  GHMBLZIR0bsMHo  LIsboMmgdom  gsdmzwobs
35396H0L 893Ms LoA30MULBML ygerob Bgws Iguedgdo s 3gMZ30395¢ e SO0 — PAS 3a.

053539300  EM3WIOMYMOR00L  5dmygbgded Lsdmomgds Bmagzas  Lobberds®ugmgsbo
bogdob (rail sign) 00gbGH0B035300L, GMIEgdoE JomIgEHMH0vFd0Eb JoIEom©BIL LgHMmBrE
239MBdo. gl 60dbsgs, HMI YO0 3dmbes placenta increta-b (PAS 2).

09000330 BoBoMmgdeds  ogabo@M-OHgHmbsblvyamds  BHmdmyMogosd (MRI)  sB396s
39396H0L LMo Hobdgdsmgmds, oLO 35MMEMYOMMmO BMHEs bofodm®Io, dJomdgEMomdol
439w d6qdo.

Lolbeol B350l EM3IOMAMGOMEo F9g3oLgds FoMTmoyqbl Mgoe® obliEHmIgbEHL
3939630L 350MEMy0HO 0635H00L batolbol dggslgdolbmgol.

©olzMlos

om3magbowo 3obozm®mo 89dmbggzs ssliGMMmIdL MabsdgMm™mag uEHMsdyIMOmOo
3996mmy0q00L  95399E06MdNL  3Ero3gbBHol MTs 063500l ORBMLEH03500. Fobgwazs©
0dobs, ®md FoObwyedo E. Jauniaux o 09bss3@GHmmgdo  30090000090©bgb  Me@H@™medaghomo
056mLE030L JgBEMEMEMdsBY placenta increta-l Low®dol sgbsdo (Jauniaux et al., 2018).

o©Lsbodbogos, ®md  placenta percreta-ll  SEMgIO  OSRBMLEH0IS  FMOGH0IN©
3603369 m3s605 HMAMO3 g0l sg30 Boymaal LogmEbwol FoslaMBYBsE ™M3gMsEoEro
LA JR00L Fobolffo® gobLsbOzmOLmzgol (D'Antonio et al., 2013). 530¢™3, 3erobozw® 3GsdEH03sdo0

MGHM0RIN0M0 3300935 MOLLIEMOOL Y39ws 9BI3BY 9609369wm3abo 9T mdILIdL PAS
3500 MP0900L F5G30L TglodegdEmdIdL s 390w Lo0dgEM godmbogswl.

313365

0 mmbo smfrgmols gobdogermdsdo 3wsgbdol dgbMol G38mbgg3gdol BMsd
033900605 35935865 MEOLMEMOOL 93 35MMWMYO0L OOMMWO ©S BMBGO OsRBMLEH0Z0L
LoFoMmgds. placenta accreta spectrum (PAS) 3500memg0900L 360935¢gb&Hmds 96033690 mgbo
390D5M5 B5390LMHM 33907900l LOBIOMOL 35CIYIBISE. MsbTJPOMIZ] JWsL0GOZH30JdTs, Foo
dmeol FIGO-b doge 390mmagsHgdngeds bG®wddadsd, bgwo dgmfhym PAS-ol Lbgssbbgs
BmMIO0L LoLEYIO s©HgMsLs S 360b03MM FoMmZsb.

§om3m©agbowo 3¢obozmemo 990mbggzs 3bsyYmRl, MMI YaEEHMdYIMHOMO 250Mm3IZ935,
0o JmOOL FHMBLZoR0bsMO 13o60MGds o M3MGOMAMGOs FoMTMoy)bl 9539dE06 o
bgdobsfhzmad 0bliGGwdgb@l 3es3gbEHol 3smmemaom@mo 063500l badolibols 99g53slgdolimzol.
50b0dbmero  dgomEgdom  glodwrgdgeros  placenta increta-ls o percreta-ll SO0
00gbGH0B035309, M3 33Ms9EHIH0s MHMYMM3 IO, oy bagmaol Logmabaols gosbsmBabac.

00090Mo 999900 boBL  Mbgsdl  MEEG®0RIOO0MO  FGNZoYMgmdol  ddogo
Lo FoMHmgdol 3609369wmdsls Bowswro Gobzol mMLvEaddo s (3boymal, Hmd PAS-ob ds@mgsdo
06035309600  9dmb3m30M0  G9dbmewmaogdol  0bGgymomgds Mbs 0dggl  bEsbs®EGHw
300603296 365J3H0350.
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