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SMOKING AS AN UNFAVORABLE LIFESTYLE FACTOR 
FOR THE PROGRESSION OF PRIMARY OPEN-ANGLE GLAUCOMA 

 
Abstract. Introduction: Smoking remains a widely used and socially accepted psychoactive substance. 

According to a July 2024 national survey by the Bureau of National Statistics of Kazakhstan, 20.7% of 

the adult population are smokers–39.8% of men and 7.6% of women.Smoking is the leading preventable 

health risk and a major cause of premature death, associated with increased rates of cardiovascular, respi- 

ratory, gastrointestinal, endocrine diseases, and cancer. 

Methods: This study is a literature review. Databases including PubMed, Scopus, Web of Science, and 

Springer were searched using the terms “smoking” and “primary open-angle glaucoma” for the period from 

1990 to 2024. Duplicates were removed. The selected literature focused on the roles of microcirculation 

and neurodegeneration in glaucoma. 

Results: Cigarette smoke contains over 7,000 chemicals, including 69 known carcinogens. Sidestream 

smoke, which constitutes 75% of total smoke, is more toxic than mainstream smoke and contributes to 

passive smoking.Smoking–both active and passive–causes mitochondrial dysfunction, oxidative stress, and 

systemic inflammation. It negatively affects the vascular endothelium and the nervous system, increas- ing 
neurotoxins like beta-amyloid and TNF- , while reducing protective factors like BDNF. These effects 

contribute to primary open-angle glaucoma (POAG), now recognized as a neuroinflammatory disease 

with mitochondrial origins. 

Conclusion: Primary open-angle glaucoma is a neuroinflammatory disease of the optic nerve and central 

nervous system that leads to systemic neurodegeneration. To positively influence the progression of glau- 

coma, the avoidance of iatrogenic risk factors is essential. Smoking has numerous unfavorable influences 

on the glaucomatous process, which are summ arized in this mini-review. This makes it absolutely neces- 

sary to refrain from smoking in the case of glaucoma. 

Key words: smoking, glaucoma, mitochondriopathy, neurodegeneration, microcirculation. 

 

Introduction 

Smoking is a socially recognized psychotropic 

substance that is still widely used. From the Bureau 

of National Statistics Agency for Strategic Planning 

and Reforms of the Republic of Kazakhstan, an an- 

nual survey of the adult population on tobacco con- 

sumption was conducted in July 2024 [1]. The results 

showed that of the total number of household mem- 

bers surveyed, 20.7 percent of the population, or 39.8 

percent of men and 7.6 percent of women, currently 

smoke tobacco. 

Smoking is the single most significant health risk 

in industrialized nations and the leading cause of pre- 

mature mortality. Diseases that occur more frequent- 

ly in smokers include cardiovascular, gastrointesti- 

nal, respiratory, endocrine, and cancer diseases [2]. 

Globally in 2019, 1.14 billion individuals were 

current smokers, who consumed 7–41 trillion cig- 

arette-equivalents of tobacco in 2019. Globally 

in 2019, smoking tobacco use accounted for 7.69 

million deaths and 200 million disability-adjusted 

life-years, and was the leading risk factor for death 

among males (20.2% of male deaths). 6.68 million of 

7.69 million deaths attributable to smoking tobacco 

use were among current smokers [3]. 

Material and methods 

This study is an evaluation review. The literature 

was searched in the databases PubMed, Scopus, Web 

of Science, and Springer. Duplicate publications have 

been checked and deleted. The literature search was 

carried out using the terms “smoking” and “primary 

open-angle glaucoma” in the period 1990 to 2024. 

The selection of papers was made in the context of 

microcirculation and neurodegeneration of glauco- 

ma.. 
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Results and discussion 

Burning a cigarette produces about 2 liters of 

smoke. According to the American Lung Associa- 

tion, cigarettes contain around 600 ingredients. Burn- 

ing cigarettes produces more than 7,000 chemicals. 

At least 69 of these chemicals are known carcino- 

gens, and many are toxic (4). 

In principle, a distinction is made between main- 

stream smoke and sidestream smoke. The main- 

stream smoke is the smoke inhaled by the smoker 

(25%), while the sidestream smoke is the smoke 

emitted from the smoldering cigarette tip between 

puffs (75%). The sidestream smoke together with the 

exhaled mainstream smoke is considered pas- sive 

smoking. Passive smoking is often neglected in 

discussions, although the carcinogenic substances in 

sidestream smoke are up to 130 times higher than in 

mainstream smoke due to the combustion process. 

Cigarette smoking, smoking with an electronic 

cigarette and passive smoking all lead to significant 

mitochondrial dysfunction (5). The consequences are 

a depolarization of the mitochondria, which leads to 

accelerated apoptosis. In addition, there is increased 

intracellular lipid peroxidation and protein oxidation 

as well as DNA damage. This triggers a far-reach- ing 

inflammatory reaction that attacks the immune 

system and can also trigger autoimmune processes 

(6,7). The toxic effect of smoking on the vascular 

endothelium leads to endothelial dysfunction and is 

partly responsible for the development of arterial hy- 

pertension (8). Smoking is also neurotoxic. In the ce- 

rebrospinal fluid, there is a significant increase in be- 

ta-amyloid, a classic marker for Alzheimer’s disease, 

as well as an increase in tumor necrosis factor-alpha 

(TNF-α), a cytokine that is involved in almost all in- 

flammatory reactions (9). TNF-α is the first cytokine 

released in the signaling cascade of activated macro- 

phages. Its most important function is the activation 

of various immune cells. Furthermore, the neuronal 

growth factor BDNF (brain derived neurotrophic fac- 

tor) is significantly reduced in the cerebrospinal fluid 

(9), which plays an important role in the formation of 

functional synapses in the nervous system and has 

neuroprotective properties (10). This leads to neu- 

roinflammation in the central nervous system, which 

favors central neurodegeneration in POAG (9,11). 

These processes are supported by an unfavorable in- 

fluence of smoking on the enteric microbiome, the 

bacterial composition of the intestine, which can lead 

to a disruption of the gut-brain axis (12). 
These findings are of great importance for prima- 

ry open-angle glaucoma (POAG), as POAG is now 

regarded as a neuroinflammatory disease that has 

its origin in a primary mitochondriopathy [13,14]. 

The resulting mitochondrial dysfunction manifests 

itself, among other things, in a reduced metabolism 

of free radicals and thus increased oxidative stress, 

reduced ATP production, instability of the cellular 

plasma membrane with uncontrolled influx of mes- 

senger substances and calcium into the cell as well as 

in the induction of metabolic dysfunctions [15]. This 

results in an excessive cellular immune response and 

an inflammatory reaction, which leads to an acceler- 

ation of cellular ageing and apoptosis. These inflam- 

matory processes have demonstrated for POAG [16], 

which cause ocular and cerebral neuroinflammation 
[17] and later lead to generalized neurodegeneration 
[18]. Not only the visual tract, but the entire brain is 

involved [19]. In addition to the detection of primary 

mitochondrial genetic defects, the extent of damage 

the mitochondria is also modified by concomitant 

systemic diseases, in which, for example, arterial hy- 

pertension, diabetes mellitus and dyslipidemia them- 

selves lead to secondary mitochondriopathy and thus 

exacerbate the primary mitochondriopathy in POAG 

[20,21,22]. This is of great importance because in 

Germany, arterial hypertension occurs in 75.5% of 

POAG, dyslipidemia in 50% and diabetes mellitus in 

30% [23]. 

Whateffectsdoessmokinghave on POAG? 

In a meta-analysis published in 2024, no associ- 

ation between smoking and the occurrence of POAG 

was found (24). However, smoking does have an in- 

fluence on glaucoma progression. In optical coherence 

tomography, a significant loss of the retinal nerve fi- 

ber layer (25) could be detected in those affected after 

more than 8 pack years (1 pack year = smoking 20 

cigarettes per day for 1 year), and accelerated visual 

field progression (26) after 20 pack years in achromat- 

ic perimetry. In addition to the direct neuroinflamma- 

tory and neurotoxic effects of smoking on the nerve 

fibers, the impairment of ocular perfusion may also 

be responsible for the accelerated progression. Laser 

Doppler flowmetry showed reduced retinal blood flow 

with increased retinal perfusion pressure (27). A re- 

duced capillary perfusion of the optic nerve (28,29) as 

well as a reduced reactivity of the retinal and papillary 

vessels to oxygen (30) could be demonstrated with 

scanning laser Doppler flowmetry. In a recent study, a 

progressive thinning of the vessel density at the optic 

nerve was found in OCT angiography after exceeding 
22.2 pack-years (31). 

In addition to these local perfusion defects, a pro- 

spective longitudinal study showed that smoking in 
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combination with obesity, lack of exercise and mal- 

nutrition causes a 2.6 times higher risk of cardiovas- 

cular disease in POAG patients (32). 

Conclusion 

In summary, smoking is extremely unfavorable 

for POAG patients. It exacerbates the already ex- 

isting neuroinflammation and neurodegeneration in 

POAG and additionally worsens ocular and sys- 

temic perfusion. For this reason, it is absolutely 

essential to advise POAG patients to give up nic- 

otine and to make it clear to them that electron- 

ic cigarettes are not an alternative. Since smokers 

usually do not manage to stop smoking themselves 

(33), smoking cessation therapy should be strongly 

recommended. 

Only when we as doctors consciously position 

ourselves against smoking can a convincing impetus 

to stop smoking be given (34). 

 

 

References 

 

1.https://stat.gov.kz/ru/news/potreblenie-tabaka-vzroslym-naseleniem-v-respublike-kazakhstan-v-2024-godu/,accessed: 02.03.2025 

2. Larsson SC, Burgess S (2022) Appraising the causal role of smoking in multiple diseases: A systematic review and meta-anal- 

ysis of Mendelian randomization studies. EBioMedicine. 2022 Aug;82:104154. doi: 10.1016/j.ebiom.2022.104154. Epub 2022 Jul 8. 

PMID: 35816897; PMCID: PMC9278068. 

3. GBD 2019 Tobacco Collaborators (2021) Spatial, temporal, and demographic patterns in prevalence of smoking tobacco use 

and attributable disease burden in 204 countries and territories, 1990-2019: a systematic analysis from the Global Burden of Disease 

Study 2019. Lancet. 2021 Jun 19;397(10292):2337-2360. doi: 10.1016/S0140-6736(21)01169-7. Epub 2021 May 27. Erratum in: Lan- 

cet. 2021 Jun 19;397(10292):2336. doi: 10.1016/S0140-6736(21)01282-4. PMID: 34051883; PMCID: PMC8223261. 

4. Kanithi M., Junapudi S., Shah S.I., Matta Reddy A., Ullah G., Chidipi B. (2022) Alterations of Mitochondrial Network by Ciga- 

rette Smoking and E-Cigarette Vaping. Cells: 19;11(10):1688. doi: 10.3390/cells11101688. PMID: 35626724; PMCID: PMC9139349. 

5. Addissouky, T.A., El Sayed, I.E.T., Ali, M.M.A. et al. (2024) Oxidative stress and inflammation: elucidating mechanisms of 

smoking-attributable pathology for therapeutic targeting. Bull Natl Res Cent 48, 16. https://doi.org/10.1186/s42269-024-01174-6. 

6. Saint-André V., Charbit B., Biton A., Rouilly V., Possémé C., Bertrand A., Rotival M., Bergstedt J., Patin E., Albert M.L., 

Quintana-Murci L., Duffy D.; Milieu Intérieur Consortium (2024) Smoking changes adaptive immunity with persistent effects. Nature: 

626(8000):827-835. doi: 10.1038/s41586-023-06968-8. Epub 2024 Feb 14. PMID: 38355791; PMCID: PMC10881394. 

7. Dikalov S., Itani H., Richmond B., Vergeade A., Rahman S.M.J., Boutaud O., Blackwell T., Massion P.P., Harrison D.G., 

Dikalova A. (2019) Tobacco smoking induces cardiovascular mitochondrial oxidative stress, promotes endothelial dysfunction, and 

enhances hypertension. Am J Physiol Heart Circ Physiol:1;316(3):H639-H646. doi: 10.1152/ajpheart.00595.2018. Epub 2019 Jan 4. 

Erratum in: Am J Physiol Heart Circ Physiol. 2019 Apr 1;316(4):H939. doi: 10.1152/ajpheart.zh4-2748-corr.2019. PMID: 30608177; 

PMCID: PMC6459311. 

8. Liu Y., Li H., Wang J., Xue Q., Yang X., Kang Y., Li M., Xu J., Li G., Li C., Chang H.C., Su K.P., Wang F. (2020) Association 

of Cigarette Smoking With Cerebrospinal Fluid Biomarkers of Neurodegeneration, Neuroinflammation, and Oxidation. JAMA Netw 

Open.;3(10):e2018777. doi: 10.1001/jamanetworkopen.2020.18777. PMID: 33006621; PMCID: PMC7532384. 

9. Lambuk L., Mohd Lazaldin M.A., Ahmad S., Iezhitsa I., Agarwal R., Uskoković V., Mohamud R. (2022) Brain-Derived Neu- 

rotrophic Factor-Mediated Neuroprotection in Glaucoma: A Review of Current State of the Art. Front Pharmacol.;13:875662. doi: 

10.3389/fphar.2022.875662. PMID: 35668928; PMCID: PMC9163364. 

10. Punyanuch S. (2022) Impacts of nicotine on neurodegenerative disorders. International Journal of Science & Healthcare Re- 

search: 7; 118-126. DOI: https://doi.org/10.52403/ijshr.20220418. 

11. Fan J, Zhou Y, Meng R, Tang J, Zhu J, Aldrich MC, Cox NJ, Zhu Y, Li Y, Zhou D. (2023) Cross-talks between gut microbiota 

and tobacco smoking: a two-sample Mendelian randomization study. BMC Med. 2023 Apr 28;21(1):163. doi: 10.1186/s12916-023- 

02863-1. PMID: 37118782; PMCID: PMC10148467. 

12. Abu-Amero K.K., Morales J., Bosley T.M. (2006) Mitochondrial abnormalities in patients with primary open-angle glaucoma. 

Invest Ophthalmol Vis Sci.:47(6):2533-41. doi: 10.1167/iovs.05-1639. PMID: 16723467. 

13. Saccà S.C., Paluan F., Gandolfi S., Manni G., Cutolo C.A., Izzotti A. (2020) Common aspects between glaucoma and brain 

neurodegeneration. Mutat Res Rev Mutat Res.;786:108323. doi: 10.1016/j.mrrev.2020.108323. Epub 2020 Aug 13. PMID: 33339584. 

14. Geto Z., Molla M.D., Challa F., Belay Y., Getahun T. (2020) Mitochondrial Dynamic Dysfunction as a Main Triggering Factor 

for Inflammation Associated Chronic Non-Communicable Diseases. J Inflamm Res.;13:97-107. doi: 10.2147/JIR.S232009. PMID: 

32110085; PMCID: PMC7034420. 

15 .Baudouin C., Kolko M., Melik-Parsadaniantz S., Messmer E.M. (2021) Inflammation in Glaucoma: From the back to the front 

of the eye, and beyond. Prog Retin Eye Res.;83:100916. doi: 10.1016/j.preteyeres.2020.100916. Epub 2020 Oct 17. PMID: 33075485. 

16. Vernazza S., Tirendi S., Bassi A.M., Traverso C.E., Saccà S.C. (2020) Neuroinflammation in Primary Open-Angle Glaucoma. 

J Clin Med.: 9(10):3172. doi: 10.3390/jcm9103172. PMID: 33007927; PMCID: PMC7601106 

17. Chan J.W., Chan N.C.Y., Sadun A.A. (2021) Glaucoma as Neurodegeneration in the Brain. Eye Brain.:13:21-28. doi: 10.2147/ 

EB.S293765. PMID: 33500674; PMCID: PMC7822087. 



Smoking as an unfavorable lifestyle factor for the progression of primary open-angle glaucoma 

6 

 

 

 

18. Sabel B.A., Lehnigk L. (2021) Is Mental Stress the Primary Cause of Glaucoma? Klin Monbl Augenheilkd.: 238(2):132-145. 

doi: 10.1055/a-1303-8025. Epub 2021 Feb 12. PMID: 33578436. 

19. Touyz R.M., Rios F.J., Alves-Lopes R., Neves K.B., Camargo L.L., Montezano A.C. (2020) Oxidative Stress: A Unifying 

Paradigm in Hypertension. Can J Cardiol.: 36(5):659-670. doi: 10.1016/j.cjca.2020.02.081. Epub 2020 Feb 24. PMID: 32389339; 

PMCID: PMC7225748. 

20. Burgos-Morón E., Abad-Jiménez Z., Marañón A.M., Iannantuoni F., Escribano-López I., López-Domènech S., Salom C., Jover 

A., Mora V., Roldan I., Solá E., Rocha M., Víctor V.M. (2019) Relationship Between Oxidative Stress, ER Stress, and Inflammation in 

Type 2 Diabetes: The Battle Continues. J Clin Med.: 8(9):1385. doi: 10.3390/jcm8091385. PMID: 31487953; PMCID: PMC6780404. 

21. Khwaja B., Thankam F.G., Agrawal D.K. (2021) Mitochondrial DAMPs and altered mitochondrial dynamics in OxLDL bur- 

den in atherosclerosis. Mol Cell Biochem.: 476(4):1915-1928. 

22. Manz K.C., Mocek A., Höer A., Simantiri C., Heuck A., Eberhardt A., Mrosowsky T., Zander S., Fritz B., Schuster A.K., Erb 

C.. (2024) Epidemiology and Treatment of Patients With Primary Open Angle Glaucoma in Germany: A Health Claims Data Analysis. 

J Glaucoma: 33(8):549-558. doi: 10.1097/IJG.0000000000002420. Epub 2024 May 17. PMID: 38752785; PMCID: PMC11319074. 

23. Yee H., Adkins S. (2024) Cigarette Smoking and its Association with Primary Open Angle Glaucoma: A Systematic Review 

and Meta-Analysis. Ophthalmic Epidemiol.:1-13. doi: 10.1080/09286586.2024.2391028. Epub ahead of print. PMID: 39288318. 

24. Nishida T., Mahmoudinezhad G., Weinreb R.N., Baxter S.L., Eslani M., Liebmann J.M., Girkin C.A., Fazio M.A., M Zangwill 

L., Moghimi S. (2023) Smoking and progressive retinal nerve fiber layer thinning in glaucoma. Br J Ophthalmol.:107(11):1658-1664. 

doi: 10.1136/bjo-2022-321237. Epub 2022 Sep 13. PMID: 36100361. 

25. Mahmoudinezhad G., Nishida T., Weinreb R.N., Baxter S.L., Eslani M., Micheletti E., Liebmann J.M., Fazio M.A., Girkin C.A., 

Zangwill L.M., Moghimi S. (2022) Impact of Smoking on Visual Field Progression in a Long-term Clinical Follow-up. Ophthalmolo- 

gy.: 129(11):1235-1244. doi: 10.1016/j.ophtha.2022.06.017. Epub 2022 Jun 23. PMID: 35752211; PMCID: PMC10002405.26. 

26. Morgado P.B., Chen H.C., Patel V., Herbert L., Kohner E.M. (1994) The acuteeffectofsmoking on retinalbloodflow in sub- 

jectswithandwithoutdiabetes. Ophthalmology.: 101(7):1220-6. doi: 10.1016/s0161-6420(94)31185-7. PMID: 8035985. 

27. Erb C., Orgül S., Griesser S., Lietz A., Hendrickson P., Flammer, J. (1999) Confocal scanning laser Doppler flowmetry of the 

optic nerve in smokers. Neuro-Ophthalmology: 21(1): 33-37. doi:10.1076/noph.21.1.33.3924. 

28. Lietz-Partzsch A., Griesser S.M., Flammer J., Haefliger I.O. (1999) Decreased Heidelberg Retina Flowmeter (HRF) parameter 

“flow” at the papilla shortly after smoking a cigarette. Klin Monbl Augenheilkd.: 218(5):332-4. doi: 10.1055/s-2001-15892. PMID: 

11417328. 

29. Langhans M., Michelson G., Groh M.J. (1997) Effect of breathing 100% oxygen on retinal and optic nerve head capillary blood 

flow in smokers and non-smokers. Br J Ophthalmol.: 81(5):365-9. doi: 10.1136/bjo.81.5.365. PMID: 9227200; PMCID: PMC1722181. 

30. Nishida T., Weinreb R.N., Tansuebchueasai N., Wu J.H., Meller L., Mahmoudinezhad G., Gunasegaran G., Adelpour M., 

Moghimi S. (2024) Smoking Intensity is Associated With Progressive Optic Nerve Head Vessel Density Loss in Glaucoma. J Glauco- 

ma.: 33(6):394-399. doi: 10.1097/IJG.0000000000002410. Epub 2024 Apr 23. PMID: 38647412. 

31. Choi J.A., Lee S.N., Jung S.H., Won H.H., Yun J.S. (2023) Association of glaucoma and lifestyle with incident cardiovas- 

cular disease: a longitudinal prospective study from UK Biobank. Sci Rep.: 13(1):2712. doi: 10.1038/s41598-023-29613-w. PMID: 

36792671; PMCID: PMC9931750. 

32. Lenzen-Schulte M. (2018) Tobacco cessation: smokers can’t do it alone. Dtsch Arztebl: 115(31-32): A-1436 / B-1214 / 

C-1206. 

33. Richter E.A. (2001) Smoking cessation support from the doctor. Dtsch Arztebl: 98(17): A-1106 / B-939 / C-882. 

 

Smoking as an unfavorable lifestyle factor for the progression of primary open-angle glaucoma 

 

Information about authors: 

Clivia Erb – University of Heidelberg, Germany 

Amandykov Alibek – Al Farabi Kazakh National University, Almaty, Kazakhstan 

Carl Erb – Private Institute of Applied Ophthalmology Berlin, Berlin, Germany 



7 

 

 

 

 

IRSTI 76.03.02:34.03.47 https://doi.org/10.26577/appmed2025612 

B. Isodukht  

Khatlon State medical university, Danghara, Tajikistan 

е-mail: bahriniso@yahoo.co.uk 

WATERBORNE INFECTIOUS DISEASES: 
A PERSISTENT CHALLENGE TO PUBLIC HEALTH 

 
Abstract. Introduction: Waterborne diseases remain a significant public health issue, particularly in re- 

gions with poor sanitation and limited access to clean water. In Tajikistan, these diseases, especially among 

children, are a major concern. Water scarcity and pollution, exacerbated by climate change, contribute to 

the problem. 

Methods: This study is based on epidemiological data from Tajikistan’s Ministry of Health and international 

organizations. It analyzes data on waterborne diseases from 1997 to 2024. 

Results: and DiscussionWaterborne diseases, including hepatitis A, typhoid, and cholera, are common in 

Tajikistan. Poor infrastructure and sanitation contribute to the spread of these diseases, especially in rural 

areas, which are most vulnerable. 

Government: ResponseTajikistan plays an active role in global water diplomacy and supports initiatives 

aimed at improving water and sanitation. However, the issue of access to clean water remains critical. 

Conclusion: Addressing waterborne diseases requires improvements in water infrastructure, sanitation, 

vaccination, and public education. International collaboration is essential for reducing the spread of these 

diseases. 

Key words: water-dependent infections, cholera, typhoid fever, leptospirosis, viral hepatitis A and E, ro- 

tavirus infection. 

 

Introduction 

Waterborne infectious diseases remain one of the 

most significant public health challenges, especially 

in countries with low levels of sanitation and limited 

access to clean drinking water. These diseases can 

lead to large-scale outbreaks, high morbidity rates, 

and even mortality, particularly among children. 

Despite its simple molecular composition, water 

remains a substance whose full nature continues to 

puzzle scientists. It is vital for human life, yet at the 

same time, it presents numerous challenges. Around 

one-third of the global population lives in regions 

suffering from acute water scarcity, and every fifth 

person lacks access to safe drinking water. 

Antoine de Saint-Exupéry wrote about the value 

of water in his 1930s book Wind, Sand and Stars, 

describing how, in the desert, children do not beg for 

money–but for water. Today, according to the 2021 

UNESCO World Water Development Report, global 

freshwater usage has increased sixfold over the last 

century and continues to rise by about 1% annual- ly. 

This increase in consumption has led to growing 

pollution from industry, agriculture, and urban waste, 

which threatens water sources and poses risks to hu- 

man health and sustainable development. 

WHO’s 1991 strategy “Health for All” and Tajik- 

istan’s national health strategy both emphasize that 

everyone should have access to safe drinking water, 

and that pollution of surface and groundwater must 

not endanger public health. However, modern chal- 

lenges–such as climate change and environmental 

degradation–complicate these goals. 

Methods and materials 

This article is based on epidemiological surveil- 

lance data on waterborne infections in the Republic 

of Tajikistan, including reports from the Ministry of 

Health, sanitary-epidemiological services, and inter- 

national organizations such as WHO, UNICEF, and 

the World Bank. 

The analysis covers official statistical data on the 

incidence of waterborne diseases from 1997 to 2024, 

including recorded outbreaks of typhoid fever, hepa- 

titis A, and other cases. 

Qualitative analytical methods were applied, 

including content analysis of publications and 

regulatory documents, as well as a comparative 

review of sanitary and hygienic conditions and access 

to safe water across different regions of the 

country. 
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The study also considers Tajikistan’s internation- 

al initiatives in the field of water diplomacy and sus- 

tainable development, such as the Decade of Action 

“Water for Sustainable Development” (2018–2028), 

along with national programs like WASH and immu- 

nization efforts. 

The practical component of the research draws 

upon data on local epidemic foci, drinking water 

quality, sanitary interventions, and educational cam- 

paigns implemented in cooperation with national and 

international partners. 

Results and discussion 

Currently, special attention is paid to sanitation 

and anti-epidemic measures, which makes the book 

particularly relevant for analyzing approaches to wa- 

terborne infections. In particular, the foundational 

manual is devoted to the study of cholera, specifically 

its El-Tor variant [1]. 

According to Dustov A., regarding the preva- 

lence and transmission mechanisms of hepatitis E in 

Tajikistan, there is a high vulnerability of the popu- 

lation under conditions of limited access to water [2]. 

The importance of epidemiological surveillance and 

diagnostics in endemic areas is emphasized. 

Significant attention is also given to leptospiro- 

sis as an infection often associated with aquatic en- 

vironments. The transmission routes, including con- 

tact with contaminated water, are described in detail, 

along with modern approaches to diagnosing and 

treating the disease in children [3]. 

When considering seasonality, transmission 

routes (including the waterborne pathway), and prev- 

alence among preschool-aged children, viral diarrhe- 

as–particularly rotavirus and norovirus infections– 

come to the forefront. In such cases, prevention and 

vaccination play a crucial role [4]. 

A review of global changes in the structure of in- 

fectious diseases during the 20th century highlights 

the evolution of infections related to water contami- 

nation. It notes the transformation of waterborne in- 

fections in connection with urbanization and changes 

in sanitation conditions [5]. 

Nevertheless, international cooperation plays a 

significant role in combating epidemics, with atten- 

tion given to hepatitis, typhoid, viral diarrheas, and 

other waterborne diseases [6]. When it comes to 

specialized approaches, typhoid fever in children re- 

mains a challenge despite progress in diagnostics and 

treatment. The authors examine the clinical features, 

epidemiology, and diagnostic and treatment difficul- 

ties in the context of Tajikistan. Throughout the anal- 

ysis, the link between the disease and the quality of 

drinking water and sanitation is strongly emphasized 

[7]. 

In the Republic of Tajikistan, there are still diffi- 

culties in combating water-related infectious diseas- 

es. This is often due to insufficient access to clean 

drinking water and poor sanitation infrastructure in a 

number of regions. Nevertheless, we see signifi- cant 

progress that has been made in recent decades. We 

see this as a nationwide effort to achieve im- 

munization, as well as to improve water and sani- 

tation policies. But despite this, hepatitis A and ty- 

phoid fever are still major public health problems. An 

in-depth analysis of long-term epidemiological trends 

indicates a clear association between infec- tion rates 

and environmental conditions, including the 

availability of centralized water systems, sew- age 

networks, and public awareness of hygiene. The 

prevalence of seasonal spikes, especially in spring 

and summer, underscores the necessity of preven- 

tive hygiene education and effective early-warning 

mechanisms. 
A critical insight revealed by the study is the dis- 

proportionate impact of socio-economic disparities 

on health outcomes. Populations in rural and moun- 

tainous regions, where infrastructure remains limit- 

ed, are at heightened risk of outbreaks. Contributing 

factors such as internal migration, urban density, and 

climate-related strain on water resources further am- 

plify these vulnerabilities. 

Encouragingly, the Tajik government has shown 

ongoing dedication by participating in global water 

and sanitation initiatives. Programs like WASH and 

the UN’s Decade for Water for Sustainable Devel- 

opment (2018–2028) have fostered intersectoral col- 

laboration, leading to gradual improvements in wa- 

ter quality monitoring, public health awareness, and 

vaccine outreach. 

Nonetheless, long-term success will depend on 

sustained investment in water and sanitation infra- 

structure, robust health surveillance systems, and 

deeper integration of hygiene education into local 

communities. Continued international cooperation is 

essential–not only for technical and financial support 

but also to align Tajikistan’s efforts with internation- 

al best practices in water safety. 

Over the past twenty years, Tajikistan has be- 

come a significant supporter of global water diplo- 

macy, which has initiated several major campaigns. 

These include the announcement of the International 

Year of Freshwater in 2003. The International Year 

of Water Cooperation was declared in 2013.Proto- 

zoal: amoebiasis, balantidiasis 
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Cholera outbreaks are often linked to warm, run- 

ning water, which provides ideal conditions for vib- 

rio growth. The risk of outbreaks is especially high in 

areas affected by war or natural disasters, where wa- 

ter safety measures are not enforced–such as border 

regions near Afghanistan. Vigilant epidemiological 

surveillance and long-term national health strategies 

are critical to prevent outbreaks. 

Typhoid Fever 
According to WHO, typhoid is found worldwide, 

with widespread outbreaks in countries with poor 

sanitation. In Tajikistan during the 1990s, incidence 

rates soared–up to 497.8 per 100,000 population. Un- 

like sporadic cases, waterborne outbreaks tend to in- 

volve more moderate and severe forms, rapid spread, 

and large-scale exposure. Eradication requires mas- 

sive investments and coordinated public health re- 

sponses. 
Leptospirosis 
This disease, common in flood-prone and rural 

areas, is spread by water contaminated with animal 

urine. Leptospires can survive up to 30 days in water 

and over 270 days in moist soil. In Tajikistan, out- 

breaks occurred in the second half of the 20th cen- 

tury, particularly in Baljuvon and Fayzabad districts. 

Prevention involves rodent control, water sanitation, 

and vaccination in high-risk zones. 
Hepatitis A and E 
Enteric hepatitis viruses are highly resistant to 

chlorine and can survive even in treated drinking wa- 

ter. As a result, outbreaks may occur even in areas 

with centralized water supply systems, particularly in 

regions with poor sanitation. 

Contributing Factors to the Spread 

Several key factors contribute to the transmission 

and persistence of waterborne diseases: Inadequate 

availability of safe and clean drinking water, unsatis- 

factory sanitation infrastructure and hygiene services, 

limited public awareness and education on personal 

hygiene practices, pollution of water sources due 

to untreated wastewater discharge, environmental 

disruptions such as floods and natural disasters that 

damage or disable water supply systems 

Waterborne infections are particularly dangerous 

for children, the elderly, and individuals with weak- 

ened immune systems. Beyond physical suffering, 

these diseases also lead to economic losses due to 

high treatment costs and reduced workforce produc- 

tivity. Epidemic outbreaks often necessitate quaran- 

tine measures. 

Effective control of water-borne infections re- 

quires an integrated approach. This approach in- 

cludes ensuring access to safe drinking water, and 

developing sanitation and sanitation systems. An im- 

portant role is played by educating the population on 

hygiene issues, as well as monitoring water quality 

and conducting epidemiological surveillance. It is al- 

ready known that targeted vaccination (for example, 

against hepatitis A and cholera) has a good effect. 

Despite all these measures, infectious diseases as- 

sociated with dirty water remain a serious threat to 

public health in Tajikistan. And this is acutely felt in 

rural areas with limited access to safe water and 

sanitation. This is relevant for Tajikistan, as sever- al 

outbreaks of diseases have been reported in recent 

years. Among them is typhoid fever, which had an 

outbreak in 1997. Due to the lack of full-scale chlo- 

rination of water, there was a large-scale outbreak of 

this disease. More than 29,000 cases were officially 

registered, with an incidence rate of 500 per 100,000 

people. In the first six months of 2009, 338 cases 

were registered. And this is 2.2 times more than in the 

same period of 2008. All these endemic outbreaks of 

the disease are associated with poor water quality. In 

2023, there was an outbreak of cholera in different 

regions of our planet. The Ministry of Health of Ta- 

jikistan reported that there was no threat of the spread 

of cholera in the republic, but nevertheless it was re- 

flected in measures to strengthen border control. All 

these activities emphasize the importance of access to 

clean water and improved sanitation. Hepatitis A 

remains one of the most common waterborne dis- 

eases worldwide and in the country. Schoolchildren 

and children attending kindergartens are especially 

vulnerable. Despite the measures taken, outbreaks of 

the disease occur approximately every three years, on 

average, about 200,000 children under the age of 14 

are at risk.In 2022, the Ministry of Health report- ed 

cases among children aged 3 to 14, particularly in 

schools and kindergartens. While a full epidemic was 

avoided, vaccination was administered based on 

epidemic indicators. Hepatitis A vaccination is not 

included in the national immunization schedule and 

is only used during outbreaks. 

Government Response and Preventive Mea- 

sures 

Typhoid fever remains a major issue in areas with 

poor water supply and sanitation. The 1997 outbreak 

is historically significant, and although water quality 

has improved since then, the risk remains. 

No major cholera outbreaks have been recorded 

in recent years, but the proximity to epidemic zones 

such as Afghanistan remains a concern. n 2024, Ta- 

jikistan’s Ministry of Health strengthened surveil- 
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lance of water quality along the Panj River in an 

effort to mitigate the potential cross-border transmis- 

sion of infectious diseases. The national government 

continues to place strong emphasis on improving wa- 

ter, sanitation, and hygiene (WASH), with particular 

focus on healthcare institutions and local communi- 

ties. However, access to centralized water services 

remains limited–only 41% of the population bene- 

fits from such systems, and in rural areas, this num- 

ber falls to just 22%. The reliance on surface water 

sources in many communities significantly heightens 

the risk of contamination. 

One of the critical obstacles in curbing hepatitis 

A is the absence of a routine vaccination program; 

immunization is administered only reactively, during 

outbreaks, as it is not part of the national immuniza- 

tion schedule. 

In response to these challenges, a range of initia- 

tives is being implemented. In partnership with inter- 

national organizations such as WHO, UNICEF, and 

the World Bank, Tajikistan is working to upgrade its 

water infrastructure–especially in remote and moun- 

tainous regions. This includes the construction of 

new wells and the installation of advanced filtration 

and water purification systems. 

Local sanitary-epidemiological authorities regu- 

larly disinfect water sources and conduct water sam- 

pling to test for pathogens including typhoid, dysen- 

tery, and hepatitis A. 

In the event of outbreaks, local quarantines, san- 

itation measures, and distribution of personal protec- 

tive equipment are enforced. Border areas undergo 

enhanced water quality inspections, especially along 

the Panj River due to cholera risks from neighboring 

regions. 

Awareness campaigns play a vital role. Public 

education programs promote hygiene and safe wa- ter 

use. The national “WASH” program is being 

implemented in schools, hospitals, and public in- 

stitutions to raise hygiene standards. Visual types 

of propaganda should be used for sanitary and ed- 

ucational work. Such as posters, brochures. Work- 

ing with religious and community groups plays an 

important role. Targeted hepatitis A vaccination is 

usually carried out in outbreak zones. Sectoral 

cooperation involving the Ministry of Health, the 

Ministry of Energy and Water Resources, the Min- 

istry of Education and local authorities plays an 

important role. 

Conclusion 

Waterborne infectious diseases continue to pose 

a serious public health concern in Tajikistan. Ad- 

dressing them effectively requires a comprehensive 

strategy that encompasses improvements in water 

supply infrastructure, sanitation services, immuniza- 

tion efforts, and public education. Meaningful prog- 

ress can only be achieved through coordinated action 

across the health, environmental, and education sec- 

tors, enabling a reduction in disease transmission and 

the protection of human lives. 
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INVESTIGATE AND COMPARE GENDER-SPECIFIC DIFFERENCES 
IN COPING MECHANISMS AMONG PATIENTS DIAGNOSED 

WITH OBSESSIVE-COMPULSIVE DISORDER USING 
THE MEANING-CENTERED COPING SCALE SCORES 

 
Abstract. Introduction: Investigate and compare gender-specific differences in coping mechanisms among 

patients diagnosed with Obsessive Compulsive Disorder using the Meaning-Centered Coping Scale scores. 

Background: Obsessive-Compulsive Disorder affects 2-3% of the world’s population. Evidence suggests 

significant gender-based differences in presentation and management. Currently, gender-specific differ- 

ences in coping mechanisms have been seen as an important area of research. Their impact on treatment 

outcomes and quality of life remains understudied. 

Objective: Our study aimed to investigate and compare gender-specific differences in coping mechanisms 

among patients diagnosed with OCD using Mean-Centered Coping Scale (MCCS) scores. 

Methods: This is a cross-sectional comparative study that was conducted at SKIMS Medical College and 

HospitalBemina’s outpatient psychiatry department. Ethical clearance was taken. Confidentiality and pri- 

vacy were taken care of. Fifty-five patients (38 females, 17 males) with confirmed OCD diagnoses were 

recruited and evaluated using the MINI 7.0.2 for diagnosis and MCCS, a 9-item scale measuring various 

coping strategies. Participants were recruited through consecutive sampling, and data were analyzed using 

descriptive and inferential statistics. 

Results and Discussion: In our study, males had significantly higher overall coping scores (M=28.3, 

SD=7.4) compared to females (M=25.9, SD=8.1; t=2.34, p=0.023) with a modest effect size (Co- 

hen’s d=0.31). A significant interaction between gender and education (F=2.76, p=0.038) was observed. 

Males demonstrated higher utilization of religious coping, problem-solving approaches, and social support 

networks compared to females. The mean age of 27.4 years (SD=8.2), with 74.5% from rural areas, was 

documented. 

Conclusion: Our study saw significant gender-based variations in coping strategies among OCD patients, 

with males showing higher adaptive coping scores. Educational level moderated the relationship between 

gender and coping mechanisms. Findings emphasize the importance of developing individualized, gen- 

der-sensitive approaches in OCD treatment. 

Key words : MCCS, MINI7.0.2, Coping score, Sociodemographics of OCD, 

 

Introduction 

Obsessive-Compulsive Disorder (OCD) is a 

significant mental health challenge in modern times 

affecting at least 2-3% of the population around the 

world, evidence suggests significant differences in its 

presentationgenders[1]Gender-specific differ- ences 

in coping mechanisms have emerged as an important 

area of research, as these differences can significantly 

effect treatment outcomes and over- all quality of 

life for patients with OCD[2].Men and women 

differ in their approaches tomanaging mental health 

challenges. Women predominantly 

demonstrate emotion-focused coping strategies,and 

seek social support, while men often use problem-fo- 

cused and action-oriented coping strategies[3,4]. 

Believed to be an interplay of biological, social, and 

cultural factors that shape gender-specific responses 

to psychological distress [5].The Meaning-Centered 

Coping Scale (MCCS), is a validated instrument that 

provides a comprehensive framework for assessing 

various coping strategies employed by individuals 

withOCD[6]. Many Studieshave revealed import- ant 

insights into how patients manage their OCD 

semeiology, yet research specifically examining 

gender differences in coping strategy selection and 
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effectiveness remains limited[7] Studiesare evident 

about distinct patterns of OCD symptom presenta- 

tion among genders. Women more often report con- 

tamination, fears, and cleaning compulsions, while 

men have checking behaviors and symmetry-related 

compulsions [8]. The relationship between symp- 

tomatic differences and the selection of coping 

strategies requires further research.The interaction 

between demographicsand coping mechanisms re- 

mains understudied[9].The present study aims to 

address these knowledge gaps by investigating gen- 

der differences in OCD coping mechanisms through 

analysis of Mean-Centered Coping Scale scores. This 

research seeks to contribute to the develop- ment of 

gender-sensitive treatment approaches that better 

address the specific needs and tendencies of both 

male and female OCD patients. Understanding these 

differences could lead to more personalized and 

effective therapeutic interventions, potentially 

improving treatment outcomes and patient well-be- 

ing [10]. 

AIMS 

This study aimed to investigate and compare gen- 

der-specific differences in coping mechanisms among 

patients diagnosed with OCD using Mean-Centered 

Coping Scale scores. 

Objectives: 

To compare the overall Mean-Centered Coping 

Scale scores between male and female OCD patients 

To analyze gender-specific patterns in individual 

coping strategy components 
To examine how gender differences in coping 

mechanisms interact with other demographic vari- 

ables. 

Methodology 

This study was a cross-sectional, compara- tive 

study designed to examine gender differenc- es in 

coping mechanisms among individuals with 

Obsessive-Compulsive Disorder (OCD) using the 

Mean-Centered Coping Scale (MCCS). The 9-item 

scale measures various coping strategies. Each item 

is scored on a 7-point Likert scale, with Total scores 

ranging from 9 to 63, in which higher scores indicate 

more adaptive coping mechanisms[11]. The study 

was conducted in the outpatient department of psy- 

chiatry at SKIMS MCH Bemina. The Institutional 

Ethics Committee approved the research protocol. 

The study was conducted between July 2024 to De- 

cember2024.written informed consent was taken be- 

fore participation, and the right to withdraw from the 

study at any point in time. Participants were recruit- 

ed using consecutive sampling from the outpatient 

psychiatric department.55 patients were recruited for 

the current study. The minimum required sam- ple 

size was calculated using G*Power analysis with an 

effect size of 0.5, α error probability of 0.05, and 

power of 0.80.MINI.7.0.2 was used to evaluate the 

patient for diagnosis[12]. Sociodemographic infor- 

mation was collected through structured interviews, 

the Meaning-Centered Coping Scale was adminis- 

tered in a quiet, private setting, and participants were 

given adequate time to complete the assessment. All 

questionnaires were checked for completeness. Data 

analysis was performed using SPSS version 24.0. 

Descriptive, inferential, and subgroup analysis was 

performed. 

Inclusion Criteria: 

Confirmed diagnosis of OCD according to DSM- 

5 criteria. 

Age 18 years and above. 
Ability to comprehend and complete the assess- 

ment tools. 

Willing to provide informed consent 

Exclusion Criteria: 

Presence of severe psychiatric comorbidities and 

medical comorbidities. 

Acute suicidal ideation. 

Cognitive impairment affects the ability to com- 

plete assessments. 

Current substance use disorder. 

 

 

Table 1 –Socodemographic variables 

 

Variable Mean S.D 

Age 

Overall mean age 

Females 

Males 

 

27.4 

26.8 years 

28.6 years 

 

8.2 

7.9 

8.7 
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Continuation of the table 
 

Variable N % 

Residence 

Rural 

Urban 

 

41 

14 

 

74.5 

25.5 

Marital status 

Married 

Unmarried 

Divorced 

 

23 

30 

2 

 

41.8 

54.5 

3.7 

Gender 

Female 

Male 

 

38 

17 

 

69.1 

30.9 

Educational Status: 

Illiterate 

Primary 

Secondary 

Graduate 

Postgraduate 

 

8 

12 

15 

14 

6 

 

14.5 

21.8 

27.3 

25.5 

10.9 

Duration Categories: 

< 6 months 

6-12 months 

13-24 month 

2-5 years 

5 years 

 

8 

12 

15 

14 

6 

 

14.5% 

21.8% 

27.3% 

25.5% 

10.9% 

 

Table 1 indicates that the overall mean age is 

27.4 years (SD = 8.2), Females are slightly younger 

with a mean age of 26.8 years (SD = 7.9), Males have 

a higher mean age at 28.6 years (SD = 8.7), Majority 

lives in rural areas (74.5%, n=41), Only a quarter of 

participants are from urban areas (25.5%, n=14), 

Most participants are unmarried (54.5%, n=30). A 

substantial portion is married (41.8%, n=23), and a 

small fraction is divorced (3.7%, n=2). Secondary 

education is the most common (27.3%, 

n=15), Graduate level follows closely (25.5%, n=14), 

Primary education (21.8%, n=12), Illiteracy rate is 

notable (14.5%, n=8), Postgraduate education is the 

least common (10.9%, n=6), The distribution mirrors 

exactly the educational status percentages, Mid-range 

durations (13-24 months) are most com- mon (27.3%, 

n=15),2-5 years and 6-12 months cate- gories show 

moderate representation, Both shortest (<6 months) 

and longest (>5 years) durations are less frequent. 

 

 

Table 2 – Inferential analysis(Gender differences in total MCCS Score) 

 

Gender Mean S.D T-Test P value Cohens d 

Males 28.3 7.4 
 

2.34 

 

0.023 

 

0.31 
Females 

25.9 8.1 

 

 

Table 2 above indicates that males had a mean 

score of 28.3, indicating their average level of coping 

strategies. Females had a mean score of 25.9, slightly 

lower than males. S.D. = 7.4 in males showing the 

spread of scores around their mean, and in females 

with S.D. = 8.1, indicating slightly more variability 

in scores compared to males. A T-Test value of 2.34 

indicates males scored higher than females. p-value 

of 0.023 Indicates that the difference between male 

and female scores is unlikely to have occurred by 

chance.0.31 represents a small to medium effect size, 

the difference is statistically significant, the practical 

difference between male and female coping strate- 

gies is modest. 
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Table 3 – Annova analysis 

 

Source of variation F value P value 

Gender 

Education 

Gender and education 

4.82 

2.84 

2.76 

0.333 

0.035 

0.038 

Gender 

Marital status 

Gender and marital 

4.59 

3.06 

3.12 

0.03 

0.55 

0.083 

Gender 

Residence 

Gender and residence 

4.73 

3.67 

2.80 

0.034 

0.061 

0.100 

 

Table3 shows Gender effects are significant 

(F=4.82, p=0.033),Education has a significant effect 

(F=2.84, p=0.035),Residence shows marginal signif- 

icance (F=3.67, p=0.061),Marital status effect is not 

significant (F=3.06, p=0.055),the interaction effects 

between gender and other factors are mostly non-sig- 

nificant (p>0.05), except for gender-education inter- 

action (p=0.038). 

 

 

Table 4 – Analysis of MCCS Scoring 

 

Variable Average score S.D 

Gender 

Female 

Male 

 

24.41 

35.09 

 

8.97 

9.88 

Religious Coping 

Males 

Females 

 

5.0 

2.27 

 

2.19 

1.56 

Problem-solving 

Males 

Females 

 

4.27 

2.37 

 

2.34 

2.16 

Social Support 

Males 

Females 

 

4.09 

2.37 

 

2.47 

1.91 

Thought Suppression 

Males 

Females 

 

3.82 

2.44 

 

2.59 

1.89 

Seeking Reassurance 

Males 

Females 

 

3.81 

2.71 

 

1.90 

1.64 

 

Table 4 explains Males showed higher total 

MCCS scores (M = 35.09, SD = 9.88), Females 

showed lower total MCCS scores (M = 24.41, SD 

= 8.97),In Religious Coping Males reported sig- 

nificantly higher use of religious coping strate- 

gies(Males: M = 5.09, SD = 2.19)Males showed a 

stronger tendency toward problem-solving ap- 

proaches(Males: M = 4.27, SD = 2.34). Moderate 

Differences were seen in Social Support, Males 

reported higher utilization of social support net- 

works((Males: M = 4.09, SD = 2.47). Thought 

Suppression showed Males used greater thought 

suppression strategies: (M = 3.82, SD = 2.59). The 

smallestdifference was seen in Seeking Reassur- ance 

(Q1) which is Males: M = 3.18, SD = 1.90 and 

females: M = 2.71, SD = 1.64. 
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Discussion 

Our study resulted in a mean age of 27.4 years, a 

dominance of females, and a majority of the popula- 

tion was rural, unmarried having a secondary level of 

education. The majority of the patient population had 

a duration of symptoms greater than one year,the find- 

ings of the sociodemographic profile were consistent 

with the study by Beatrice et al[13].Our study eval- 

uated gender-specific differences in coping mecha- 

nisms among patients diagnosed with OCD using 

Meaning-Centered Coping Scale (MCCS) scores.Our 

studyfindingsrevealed significant gender-based vari- 

ations in coping strategies, with several noteworthy 

patterns emerging from the analysis. The study found 

that male participants demonstrated significantly 

higher coping scores (Mean = 28.3, SD = 7.4) com- 

pared to females (Mean = 25.9, SD = 8.1; t = 2.34, 

p = 0.023). This aligns with previous research by 

Mathis et al[14].Effect size (Cohen’s d = 0.31) sug- 

gests amodest practical difference between genders, 

consistent with the findings of the study[13].Socio- 

demographic Influences on Gender-Based Coping A 

significant interaction between gender and education 

(F = 2.76, p = 0.038) emerged as a crucial finding. 

This interaction suggests that educational attainment 

moderates the relationship between gender and cop- 

ing mechanisms, supporting literature by Mckay 

andAbramowitch[15,16] who emphasized the role of 

education in shaping coping strategies among OCD 

patients. The predominantly rural sample (74.5%) 

adds a unique contextual dimension to these findings, 

particularly given the marginally significant effect of 

residence (F = 3.67, p = 0.061).The reasonis the lo- 

cation of our multispecialityhospital in a rural area. 

The distribution of educational status in our sample 

revealed interesting patterns, with secondary edu- 

cation being most common (27.3%) followed by 

graduate level (25.5%). This educational level may 

influence the observed gender differences in coping 

strategies echoed by a study by Perez et al [17]. The 

age distribution analysis revealed that males (Mean 
= 28.6 years) were slightly older than females 
(Mean = 26.8 years). This age difference, though 

minor , may contribute to the observed variations in 

coping strategies, consistent withstudies by Rosa et 

al[18]showing age-related evolution in OCD coping 

mechanisms. 

Implications 

The findings have several important clinical 

implications. First, the gender differences in coping 

scores suggest the need for gender-sensitive thera- 

peutic approaches. Second, the significant interaction 

between gender and education indicates that thera- 

peutic interventions should consider both factors 

when designing treatment plans. 

Limitations 

The uneven gender sample (69.1% female) may 

affect the generalizability. 

The predominantly rural setting might limit the 

applicability of results to urban populations. 
Sample from a single tertiary care hospital. 

Future Research Directions : 

To assess longitudinal changes in gender-specific 

coping mechanisms 

To investigate the role of cultural factors in shap- 

ing gender differences in OCD coping strategies 

Evaluate the interaction between gender, educa- 

tion, and treatment outcomes 

Conclusion 

Our study documented evidence for significant 

gender differences in coping mechanisms among 

OCD patients, a moderate effect of educational sta- 

tus, and potential influence by residential settings. 

Our findings emphasize the need for individualized, 

gender-sensitive approaches in OCD treatment while 

considering educational and demographic factors. 

Abbreviations: 

MCCS: Meaning-Centered Coping Scale. 
MINI: Mini International Neuropsychiatric Inter- 

view. 

OCD: Obsessive-compulsive disorder 
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STUDY OF LEADERSHIP QUALITIES 
AMONG MANAGERS OF A MEDICAL ORGANIZATION 

 
Abstract. Introduction: Leadership in healthcare is essential for driving reform, improving service quality, 

and ensuring organizational adaptability. In Kazakhstan, while leadership development is gaining atten- 

tion, many healthcare managers still lack formal training. 

Aim: To assess leadership and managerial qualities among healthcare managers in Kazakhstan and identify 

potential demographic predictors of leadership traits. 

Materials and Methods: A cross-sectional study was conducted with 100 managers from the Research 

Institute of Cardiology and Internal Diseases and Atlas Dental clinics. Participants completed the MBA. SU 

“Leader or Manager?” test. Data were analyzed using SPSS v26 with chi-square tests and logistic re- 

gression. 

Results: Most participants exhibited ambiguous personality traits, followed by managerial, with leadership 

types being least common (χ² = 13.571, p = 0.001). Female managers and those with postgraduate edu- 

cation were more likely to show leadership qualities, though not statistically significant. 

Discussion: The dominance of ambiguous types reflects a transitional leadership landscape. Limited rep- 

resentation of leadership traits may hinder reform efforts. Trends suggest gender and education could 

influence leadership development. 

Conclusion: There is a need for structured leadership training to strengthen healthcare management in 

Kazakhstan and support ongoing reforms. 

Key words: healthcare management, leadership, Managerial skills. 

 

Introduction 

Effective leadership in medical organizations 

plays a critical role in ensuring the delivery of 

high-quality healthcare services, optimizing orga- 

nizational performance, and driving strategic trans- 

formation within health systems. Leadership compe- 

tencies among healthcare managers are increasingly 

recognized as essential in adapting to the dynamic 

demands of the sector, particularly in the context of 

global health reforms and emerging challenges such 

as pandemics, workforce shortages, and technologi- 

cal advancement. 

Continuous professional development is crucial 

for healthcare managers to effectively respond to 

evolving challenges. Research indicates that while 

top-tier managers are required to have certain qual- 

ifications, middle-tier managers often lack opportu- 

nities for skill enhancement. This disparity hampers 

the execution of decisions and the overall efficiency 

of healthcare organizations [1]. 
A substantial portion of healthcare leaders in 

Kazakhstan lack formal management education. Re- 

cent policy documents from the Ministry of Health- 

care of the Republic of Kazakhstan underscore the 

importance of strengthening managerial capacity as a 

strategic priority [2]. According to the Ministry of 

Healthcare, approximately 60% of medical orga- 

nization heads possess only medical degrees with- 

out professional management training, and merely 

13.5% hold a master’s degree. This gap underscores 

the necessity for structured leadership development 

programs to equip managers with essential skills. 

Furthermore, initiatives such as the introduction of 

master’s degree programs in healthcare management 

and leadership development courses at institutions 

like Al-Farabi Kazakh National University [3] and 

Nazarbayev University School of Medicine [4] indi- 

cate a growing commitment to cultivating leadership 

at various levels of the healthcare system. 
Despite these positive developments, studies in- 

dicate that a substantial number of healthcare man- 

agers in Kazakhstan still lack formal training in 

management and leadership. This gap hinders the 

effective implementation of reforms and limits the 

capacity of organizations to respond adaptively to 
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evolving healthcare needs [5]. Additionally, interna- 

tional collaborations have highlighted the need for 

comprehensive leadership training tailored to the na- 

tional context, addressing both systemic and individ- 

ual-level challenges [6]. 

Understanding the distinction between manage- 

ment and leadership is crucial in this context. While 

managers are responsible for planning, organizing, 

and coordinating tasks to achieve specific objectives, 

leaders focus on setting a vision, inspiring and mo- 

tivating teams, and driving change. Managers tend to 

maintain stability and control, whereas leaders 

embrace innovation and adaptability. In healthcare 

settings, both roles are essential; however, the dy- 

namic nature of the sector increasingly demands that 

managers also possess strong leadership qualities to 

effectively guide their organizations through trans- 

formation and uncertainty [7]. Without competent 

management, even a well-defined vision may fail to 

materialize; conversely, inadequate leadership re- 

sults in a lack of direction or purpose. Leadership 

involves establishing a clear path, motivating others, 

and overseeing transformation, while management 

focuses on efficiently allocating resources and pre- 

serving operational stability [8,9]. These differences 

are summarized in Table 1. 

 

 

Table 1 – Distinction between leadership and managerial qualities in medical organizations (adapted from Northeastern University 

Bouvé College of Health Sciences, 2023) 

 

Leadership Management 

Visionary Thinking 
Leaders anticipate future challenges and opportunities, guiding 
organizations toward long-term goals. 

Planning and Organizing 
Managers develop and implement operational plans to meet 
healthcare objectives. 

Inspiration and Motivation 
Effective leaders inspire healthcare professionals to achieve 
excellence and embrace change. 

Process Orientation 
They establish procedures and protocols to maintain quality and 
safety standards. 

Innovation 
Leaders encourage the adoption of new technologies and 
practices to enhance patient outcomes. 

Control and Problem-Solving 
Managers monitor performance metrics and address operational 
issues promptly. 

People-Centric Approach 
They prioritize team development, collaboration, and stakeholder 
engagement. 

Short-Term Focus 
They concentrate on immediate tasks and resource management 
to ensure daily operations run smoothly. 

 

Given this backdrop, the present study seeks to 

examine the leadership qualities among managers of 

medical organizations in Kazakhstan. Address- ing 

this gap, the present study aims to investigate the 

leadership qualities of managers within a medi- cal 

organization in Kazakhstan, utilizing a validated 

assessment tool to differentiate between managerial 

and leadership traits. Enhancing managerial leader- 

ship within medical institutions is a crucial step to- 

ward achieving the overarching goals of healthcare 

reform and improving health outcomes nationwide. 

Methodology 

Study Design and Participants 

A cross-sectional study was conducted to assess 

leadership and management qualities among healthcare 

managers in Kazakhstan. Participants were selected 

from JSC “Research Institute of Cardiology and In- 

ternal Diseases” and “Atlas Dental” network of den- 

tal clinics. Inclusion criteria encompassed individuals 

holding managerial positions with at least one year of 

experience in healthcare management. A total of 100 

managers participated in the study. All procedures ad- 

hered to ethical standards for research involving human 

participants, in line with the Declaration of Helsinki. 

Study instrument 

The primary instrument utilized was the “Lead- 

er or Manager?” competency test developed by 

Zhavoronkova and published on the web-site of 

MBA.SU, accessible at https://www.mba.su/man- 

ager_or_leader/. This questionnaire is designed to 

differentiate between managerial and leadership 

competencies by evaluating responses across various 

scenarios and statements. The number of responses 

marked as [A] and [B] selected by each respondent 

was counted. The total number of responses was 14. 

Personality types were classified as follows: 

1. Managerial type (characterized by a focus on 

structuring, adherence to procedures, reduction of 

uncertainty, and regulation-based management) was 

identified when the number of [A] responses predom- 

inated (more than 8). 

http://www.mba.su/man-
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2. Leadership type (marked by a drive for change, 

emotional engagement, and the ability to inspire oth- 

ers) was determined when [B] responses predominat- 

ed (more than 8). 

3. Ambiguous type (demonstrating flexibility and 

adaptability without a strong inclination toward ei- 

ther extreme) was diagnosed when the number of [A] 

and [B] responses was approximately equal (e.g., 6:8 

or 7:7). 

Data Collection Procedure 
Participants were invited to complete the ques- 

tionnaire electronically via a secure online platform 

between October 2024 and January 2025. Prior to 

participation, informed consent was obtained, en- 

suring confidentiality and anonymity. Demographic 

data, including age, gender, educational background, 

and years of managerial experience, were also col- 

lected to contextualize the findings. 

Data Analysis 

Responses were scored according to the guide- 

lines provided by MBA.SU. Participants’ scores were 

categorized to reflect predominant managerial or 

leadership tendencies. Statistical analyses were per- 

formed using SPSS software, version 26.0. Descrip- 

tive statistics summarized demographic variables and 

overall scores. Inferential statistics, including chi-

square test + Cramér’s V and logistic regression 

(ENTER method), were employed to examine differ- 

ences in groups. A significance level of p < 0.05 was 

set for all analyses. 

 

Results and discussion 

The study involved 100 respondents of both 

genders, with two-thirds being female and one-third 

male. Participants ranged in age from 24 to 55 years. 

The largest proportion of respondents (13%) 

had worked in a managerial position for two years. 

Between 9% and 11% of participants had one (9%), 

three (10%), six (9%), seven (11%), or ten (10%) 

years of experience. Only five respondents had over 

16 years of managerial experience (up to 30 years), 

with one individual representing each of those years. 

In terms of education, 26% of respondents had a 

university degree, and 74% held postgraduate quali- 
fications. 

The chart below (Figure 1) shows the overall 

distribution of manager personality types of the re- 

sponders (managerial, ambiguous, leadership) by 

number of respondents. The most common type was 

the ambiguous personality, which may indicate com- 

plexity in respondents’ traits or suggest that this type 

is the most prevalent among those surveyed. The 

managerial type ranked second, reflecting a moder- 

ate prevalence of organizational and administrative 

qualities. The leadership type was the least common, 

possibly due to the more specific traits associated 

with leadership or a smaller number of individuals 

identifying themselves as leaders. 

The differences in distribution were statistically 

significant, with a one-sample chi-square test result 

of χ² = 13.571, p = 0.001. 

 

 

 

 

Figure 1 – Personality types 
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Logistic regression analysis was also applied. 

The target outcome (dependent variable) was the 

presence of leadership qualities, while the predictors 

included gender, age, work experience, and level of 

education of the managers. 

The results indicate that female employees at the 

“Research Institute of Cardiology and Internal Dis- 

eases” and “Atlas Dental” potentially exhibit more 

pronounced leadership qualities: they were 2.354 

times more likely to demonstrate the target outcome 

compared to their male counterparts. 

Additionally, managers with postgraduate educa- 

tion had slightly higher odds of exhibiting leadership 

qualities, with an Exp(B) value of 1.336. 

The regression analysis statistics are presented 

below (Table 2). 

 

 

Table 2 – Main results of regression analysis statistics 

 

Variable B 
Root Mean 

Square Error 
Wald df Significance Exp (B) 

Gender 0.856 0.875 0.957 1 0.328 2.354 

Age 0.005 0.078 0.005 1 0.945 1.005 

Work experience -0.074 0.107 0.472 1 0.492 0.929 

Level of education 0.290 0.809 0.128 1 0.720 1.336 

Constant -3.337 2.700 1.528 1 0.216 0.036 

 

It should be noted that although none of the vari- 

ables demonstrated a statistically significant relation- 

ship with the dependent variable, their influence can 

be considered as a trend that requires further inves- 

tigation. 

Discussion 

The present study aimed to assess the prevalence 

of leadership and managerial qualities among health- 

care managers at the JSC “Research Institute of Car- 

diology and Internal Diseases” and “Atlas Dental” 

network of dental clinics. The results reveal a pre- 

dominant presence of “ambiguous” personality types 

among respondents, followed by managerial types, 

with leadership-oriented individuals comprising the 

smallest group. This distribution aligns with findings 

in existing literature suggesting that healthcare sys- 

tems, particularly in post-Soviet contexts, often em- 

phasize administrative efficiency and stability over 

transformational leadership capabilities. 

The predominance of ambiguous traits may re- 

flect the transitional nature of Kazakhstan’s health- 

care leadership landscape, where many managers 

simultaneously exhibit features of both management 

and leadership without fully embodying either. This 

hybridization could result from evolving institutional 

expectations and a lack of formal leadership develop- 

ment frameworks tailored to the national context. It 

may also signify internal role conflicts or insufficient 

clarity between administrative and visionary func- 

tions in healthcare management roles. 

Interestingly, the relatively low proportion of 

leadership-oriented individuals in the study sam- ple 

may point to systemic gaps in the cultivation of 

leadership within medical organizations. Leadership 

competencies – such as strategic thinking, emotional 

intelligence, and innovation – are critical for navi- 

gating complex health challenges and driving reform. 

Their limited presence in the managerial cohort could 

hinder the sector’s adaptability and resilience in the 

face of ongoing health system transformation. 

Logistic regression analysis, although not yield- 

ing statistically significant predictors, provided in- 

sight into potential demographic trends associated 

with leadership tendencies. Female managers were 

found to be 2.354 times more likely to exhibit lead- 

ership qualities than their male counterparts, suggest- 

ing that women in healthcare management may pos- 

sess or develop more pronounced transformational or 

participative leadership styles. This aligns with glob- 

al findings that women often excel in collaborative 

leadership, especially in healthcare and education 

sectors. Particularly, Gipson et al. (2017) [10] high- 

lighted that women managers in academia are tend to 

be more task-focused, what make their leadership 

more favorable in the context of reforming and crisis. 

Accordingly, Shaked, Glanz, and Gross (2018) [11] 

noted that women generally exhibit transformational 

leadership more frequently than men, particularly in 

general and educational management settings. They 

were more likely to employ participative, democrat- 
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ic, and task-oriented leadership approaches com- 

pared to their male peers. According to Isnaini et al. 

(2023) [12] women leaders often adopt a participa- 

tory leadership style, encouraging collaboration and 

inclusive decision-making. This approach can lead to 

increased trust and cooperation within teams, con- 

tributing to improved organizational outcomes. 

Managers with postgraduate qualifications also 

showed slightly higher odds of exhibiting leadership 

qualities. While the association was not statistically 

significant, this trend supports the notion that ad- 

vanced education may enhance strategic and reflec- 

tive thinking – key components of effective leader- 

ship. Nonetheless, neither age nor work experience 

showed a meaningful predictive value, which may 

indicate that leadership development is less a func- 

tion of tenure and more influenced by personality, 

training, and organizational culture. 

We suppose that healthcare managers with post- 

graduate qualifications often exhibit enhanced lead- 

ership qualities due to the comprehensive training 

and development during their studies. Postgraduate 

education equips managers with advanced compe- 

tencies in strategic thinking, emotional intelligence, 

and evidence-based decision-making, which are cru- 

cial for effective leadership in complex healthcare 

environments. A study conducted in public health 

institutions in Addis Ababa in 2020, Ethiopia, found 

that managers with master’s degrees or higher were 

significantly more effective in leadership roles com- 

pared to those with only diplomas. This effectiveness 

was linked to better vision creation, implementation, 

and the development of followership [13]. A system- 

atic review by Sultan et al. (2019) [14] emphasized 

that postgraduate leadership education contributes to 

the development of key management competencies, 

including strategic planning, resource management, 

and change leadership, which are essential for nav- 

igating the complexities of healthcare systems. The 

latest research from Australia (2024) [15] demon- 

strated that healthcare professionals who completed a 

12-month postgraduate leadership program reported 

sustained improvements in self-awareness, interper- 

sonal relationships, and organizational culture. These 

enhancements translated into more effective leader- 

ship practices within clinical settings. 

The study’s findings underscore the need for tar- 

geted interventions to foster leadership capabilities in 

Kazakhstan’s medical management system. This in- 

cludes developing structured leadership development 

programs, incorporating leadership training into 

postgraduate medical and management curricula, and 

cultivating an institutional culture that values innova- 

tion, accountability, and people-oriented governance. 

Limitations of the study include its modest sam- 

ple size, which may limit generalizability. Moreover, 

the logistic regression model did not identify any sta- 

tistically significant predictors of leadership qualities 

among the variables tested. This suggests that other 

factors not included in the model may play a more 

substantial role in determining leadership character- 

istics. Additionally, the “Leader or Manager?” ques- 

tionnaire used, while practical and widely available, 

may have limitations in psychometric robustness for 

academic research. Future studies should consider 

using validated tools, larger sample sizes, and longi- 

tudinal designs to better understand how leadership 

qualities develop and manifest over time. 

Conclusion 

Based on the results of the conducted study, sev- 

eral key conclusions can be drawn: 

– The majority of managers at the “Research In- 

stitute of Cardiology and Internal Diseases” and “At- 

las Dental” exhibit an ambiguous personality type, 

indicating the complexity of their personal character- 

istics and a moderate prevalence of managerial qual- 

ities. 

– The leadership type is less common which may 

be due to the specific and narrow set of requirements 

for leadership traits in this particular environment. 

– Gender, age, work experience, and level of 

education do not show a statistically significant as- 

sociation with the presence of leadership qualities. 

However, there is a tendency for female managers 

and those with postgraduate education to have higher 

odds of demonstrating leadership traits. 
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