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ABSTRACT

Background: Tuberculosis (TB) remains a leading infectious cause of morbidity and mortality worldwide,
particularly in low- and middle-income countries. Individuals with chronic diseases and close contacts of TB
patients represent high-risk groups for infection. This study aimed to determine the prevalence of pulmonary TB
and its association with sociodemographic and clinical factors. Methods: A cross-sectional descriptive study was
conducted at Al-Muthanna Health Directorate between January and June 2025. A total of 225 participants,
including suspected TB cases, patients with chronic diseases, and close contacts of confirmed TB patients, were
enrolled. Data on sociodemographic variables, medical history, and risk factors were collected through structured
questionnaires. Diagnostic evaluation included sputum smear microscopy for acid-fast bacilli (AFB), GeneXpert,
culture when indicated, and radiological imaging such as chest X-ray (CXR) and computed tomography (CT).
Statistical analysis was performed using chi-square tests, with p <0.05 considered significant. Results: Of the 225
participants, 137 (60.9%) were TB positive and 88 (39.1%) were negative. Male patients (52.9%) slightly
predominated, and most participants resided in rural areas (69.8%). TB positivity was significantly associated
with age (p = 0.04) and education level (p = 0.02). Patients aged 20-29 years and >60 years, and those with lower
education, were at greater risk. Radiological findings, especially CXR, showed a strong association with TB
positivity (p = 0.0001). Gender, occupation, marital status, residence, contact history, and chronic disease were
not significantly associated. Conclusion: TB prevalence was high among patients with chronic diseases and close
contacts, particularly in younger adults and the elderly. Targeted screening, community education, and improved
diagnostic strategies are essential to reduce TB burden in Iraqg.
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INTRODUCTION

Tuberculosis (TB) continues to be a major global health
challenge, particularly in low- and middle-income
countries where socioeconomic and health system
limitations exacerbate its spread and impact. Despite
significant progress in diagnosis and treatment, TB
remains one of the top ten causes of mortality worldwide
and the leading cause of death from a single infectious
agent, surpassing HIV/AIDS.™ In 2023, the World
Health Organization (WHO) estimated 10.6 million new
TB cases globally, with nearly 1.3 million deaths,
reflecting the ongoing burden of this preventable and
treatable disease.””) The epidemiology of TB is strongly
influenced by host-related factors such as age, gender,

socioeconomic status, and comorbid conditions. Notably,
individuals with chronic diseases such as diabetes
mellitus, chronic kidney disease, and HIV infection are
at higher risk of developing active TB due to immune
dysregulation and increased  susceptibility to
Mycobacterium  tuberculosis infection.®#  Diabetes
mellitus alone has been shown to triple the risk of TB,
and the interaction between these two diseases creates a
double burden for healthcare systems, particularly in
countries with high prevalence rates of both conditions.™
Equally important is the role of close contacts of TB
patients, who represent a critical group for targeted
screening and preventive interventions. Household and
close contacts are often exposed to prolonged airborne
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transmission, making them a priority for surveillance
programs. Studies have consistently reported higher rates
of latent and active TB among contacts compared with
the general population, reinforcing the importance of
systematic contact investigation as a cornerstone of TB
control strategies.®” In Iraq and other countries in the
Middle East, TB remains a significant public health
concern, with challenges including underdiagnosis,
delayed treatment initiation, and limited implementation
of preventive strategies among high-risk groups.®!
Examining TB prevalence among patients with chronic
diseases and their contacts can provide valuable insights
into disease dynamics, inform screening policies, and
support the development of targeted interventions to
reduce morbidity and mortality. The current study aims
to explore the prevalence of pulmonary tuberculosis
among contacts of TB patients and among individuals
with  chronic diseases, with an emphasis on
sociodemographic  factors, clinical history, and
diagnostic findings. By addressing these dimensions, the
study contributes to understanding the interplay between
TB, chronic illness, and social determinants, which is
essential for designing evidence-based prevention and
control strategies.

METHOD

This cross-sectional descriptive study was conducted
between January 2025 and June 2025 at Al-Muthanna
health directorae, which serves as a referral center for
tuberculosis (TB) diagnosis and management. The study
population included all patients who attended the facility
during the study period with suspected pulmonary
tuberculosis, as well as individuals with chronic diseases
who underwent TB screening. In addition, household and
close contacts of confirmed TB patients were
systematically evaluated to determine the prevalence of
TB within this high-risk group. A total of 225
participants were enrolled, comprising both suspected
TB cases and contacts of index patients.
Sociodemographic information including age, gender,
residence, occupation, marital status, and educational
level was obtained using a structured questionnaire.
Relevant clinical history was documented, with
particular focus on the presence of chronic illnesses such
as diabetes mellitus, hypertension, or other long-standing
conditions. Data regarding duration of illness, previous
TB diagnosis, and recent onset of symptoms were also
collected. All participants underwent standard diagnostic
evaluation. Sputum samples were examined for acid-fast

Table 1: Demographic characteristics.

bacilli (AFB) using Ziehl-Neelsen staining, and
additional diagnostic methods such as GeneXpert or
culture were applied when necessary. Radiological
investigations, including chest X-ray (CXR) and
computed tomography (CT) scans, were performed in
accordance with clinical indications. Cases were
classified as “positive” or “negative” based on combined
bacteriological and radiological findings. Data were
entered and analyzed to explore the association between
TB diagnosis and key sociodemographic and clinical
variables. Statistical significance was assessed using chi-
square tests, with a p-value <0.05 considered statistically
significant. Results were presented in frequencies and
percentages for categorical variables, while associations
were displayed in cross-tabulated tables to highlight
trends in risk factors and outcomes. This methodological
approach ensured a comprehensive assessment of TB
prevalence among both patients with chronic diseases
and their close contacts, offering insights into the
interplay between host factors, comorbidities, and
disease transmission.

RESULTS

Sex: Out of 225 patients, 119 (52.9%) were males and
106 (47.1%) females, showing a slight male
predominance. Age: The largest age group was >60 years
(55, 24.4%), followed by 20-29 years (49, 21.8%), and
50-59 years (36, 16.0%). The least represented group
was 40-49 years (23, 10.2%). Residence: Most patients
resided in rural areas (157, 69.8%) compared with 68
(30.2%) from cities. Occupation: The majority were free
job workers (89, 39.6%) and housewives (81, 36.0%),
while 52 (23.1%) were unemployed and only 3 (1.3%)
were employees. Marital state: Married patients
comprised 137 (60.9%) while single patients were 88
(39.1%). Education: Nearly half had primary education
(106, 47.1%), 90 (40.0%) were illiterate, and 29 (12.9%)
had secondary education. Chronic disease: 56 (24.9%)
had chronic diseases, while 169 (75.1%) did not. Recent
diagnosis: 19 (8.4%) were recently diagnosed. Duration
of disease: The highest group had 2 years (46, 20.4%),
followed by 4 years (43, 19.1%) and 5 years (41, 18.2%).
Contact: Most patients reported no contact with TB
cases (214, 95.1%); only 11 (4.9%) reported contact.
Diagnosis tool: AFB confirmed 144 (64.0%) cases,
while other methods accounted for 81 (36.0%).
Radiology: CXR was used for 190 (84.4%), CT & CXR
for 31 (13.8%), and CT alone for 4 (1.8%). As in table 1.

Variable Category No. %

Sex Female 106 | 47.1
Male 119 | 529

Age (years) <20 27 12.0
20-29 49 | 218
30-39 35 | 15.6
40-49 23 10.2
50-59 36 16.0
60 55 | 24.4
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Residence City 68 30.2
Rural 157 | 69.8
Occupation Employee 3 1.3
Free Job 89 39.6
Housewife 81 36.0
Unemployed 52 23.1
Marital state Married 137 | 60.9
Single 88 39.1
Education ILLITRATE 90 40.0
primary 106 | 47.1
Secondary 29 12.9
Chronic disease no 169 | 75.1
yes 56 24.9
Recent diagnosed 19 8.4
Duration of disease | 1. 36 16.0
(years) 2 46 20.4
3 40 | 17.8
4 43 | 19.1
5 41 18.2
Contact No 214 | 95.1
Yes 11 4.9
Diagnosis tool AFB 144 | 64.0
other 81 36.0
CT 4 1.8
Radiology tools CT&CXR 31 13.8
CXR 190 | 84.4

Total

Distribution of patients according to final results of TB
diagnosis: Out of a total of 225 patients, 137 (60.9%)
were TB positive, 88 (39.1%) were TB negative. The
figure highlights that more than half of the studied

Frequency

¥ Negative

population had confirmed TB, reflecting a high
prevalence rate among the investigated groups (contacts
and patients with chronic diseases). As in fig 1.

Percent

» Positive

Fig 1: distribution of patients according to final results of TB diagnosis.

Association between outcome and sociodemographic
variables: Age group: TB positivity was highest among
20-29 years (35, 25.5%) and >60 years (29, 21.2%),
while lowest in 40-49 years (19, 13.9%). The association
was statistically significant (p = 0.04). Gender: Males

had higher positivity 76 (55.5%) compared to females 61
(44.5%), but the difference was not significant (p = 0.3).
Occupation: Free job workers (61, 44.5%) and
housewives (44, 32.1%) had the highest TB positivity.
Employees had very few cases (3, 2.2%). The association
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was not significant (p = 0.1). Marital state: Positivity was
more frequent among married (78, 56.9%) than single
(59, 43.1%), but not statistically significant (p = 0.2).
Residence: Rural patients accounted for most positives
92 (67.2%) compared with city residents 45 (32.8%), not
statistically significant (p = 0.3). Education: Primary
education group showed the highest TB positivity 67

(48.9%), followed by illiterate (47, 34.3%). Secondary
level accounted for 23 (16.8%). This association was
significant (p = 0.02). Age and education level were
significantly associated with TB diagnosis, while gender,
marital status, occupation, and residence were not. As in
table 2.

Table 2: association between outcome and studies variables.

TB diagnosis
Age group Negative (No., %) Positive (No., %) P-value
<20 14 (15.9%) 13 (9.5%)
20-29 14 (15.9%) 35 (25.5%)
30-39 13 (14.8%) 22 (16.1%) 0.04
40-49 4 (4.5%) 19 (13.9%)
50-59 17 (19.3%) 19 (13.9%)
>60 26 (29.5%) 29 (21.2%)
TB diagnosis |
Gender Negative (No., %) Positive (No., %) P-value
Female 45 (51.1%) 61 (44.5%) 0.3
Male 43 (48.9%) 76 (55.5%)
TB diagnosis |
Occupation Negative (No., %) Positive (No., %) P-value
Employee 0 (0.0%) 3 (2.2%) 0.1
Free Job 28 (31.8%) 61 (44.5%)
Housewife 37 (42.0%) 44 (32.1%)
Unemployed 23 (26.1%) 29 (21.2%)
TB diagnosis |
Marital state Negative (No., %) Positive (No., %) P-value
Married 59 (67.0%) 78 (56.9%) 0.2
Single 29 (33.0%) 59 (43.1%)
TB diagnosis |
Residency Negative (No., %) Positive (No., %) P-value
City 23 (26.1%) 45 (32.8%) 0.3
Rural 65 (73.9%) 92 (67.2%)
TB diagnosis |
Education Negative (No., %) Positive (No., %) P-value
Iliterate 43 (48.9%) 47 (34.3%) 0.02
Primary 39 (44.3%) 67 (48.9%)
Secondary 6 (6.8%) 23 (16.8%)
Total 88 (100.0%) 137 00.0%)

Association between outcome and clinical variables:
Chronic disease: TB positivity was almost identical
between those with chronic disease 34 (24.8%) and those
without 103 (75.2%) (p = 1.0). Duration of diagnosis: TB
positivity increased with disease duration: highest at 2
years (30, 21.9%) and 5 years (27, 19.7%). No
significant difference (p = 0.7). Contact history: Positive
cases were slightly higher among those with contact 7
(5.1%), compared to no contact 130 (94.9%), but not
significant (p = 1.0). Diagnosis tool: AFB detected most
positives 92 (67.2%), while other tools identified 45
(32.8%) (p = 0.2). Radiological tools: Most positives
were detected by CXR 132 (96.4%), compared with CT
& CXR 5 (3.6%) and CT alone 0 (0.0%). This
association was highly significant (p = 0.0001).
Radiological tools (particularly CXR) were strongly
associated with TB diagnosis, while chronic disease,

duration, contact, and diagnostic method showed no
significant association. As in table 3.
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Table 3: association between outcome and studies variables.

TB diagnosis
History of chronic diseases Negative (No., %) Positive (No., %) P-value
No 66 (75.0%) 103 (75.2%) 1.000
Yes 22 (25.0%) 34 (24.8%)

TB diagnosis
Duration of diagnosis Negative (No., %) Positive (No., %) P-value
Recently diagnosed 8 (9.1%) 11 (8.0%) 0.7
1 year 18 (20.5%) 18 (13.1%)
2 years 16 (18.2%) 30 (21.9%)
3 years 15 (17.0%) 25 (18.2%)
4 years 17 (19.3%) 26 (19.0%)
5 years 14 (15.9%) 27 (19.7%)

TB diagnosis
Contact Negative (No., %) Positive (No., %0) P-value
No 84 (95.5%) 130 (94.9%) 1.000
Yes 4 (4.5%) 7 (5.1%)

TB diagnosis
Diagnosis tool Negative (No., %) Positive (No., %0) P-value
AFB 52 (59.1%) 92 (67.2%) 0.2
Other 36 (40.9%) 45 (32.8%)

TB diagnosis
Radiological tools Negative (No., %) Positive (No., %0) P-value
CT 4 (4.5%) 0 (0.0%) 0.0001
CT & CXR 26 (29.5%) 5 (3.6%)
CXR 58 (65.9%) 132 (96.4%)
Total 88 (100.0%) 137 (100.0%)

DISCUSSION tailored screening and preventive strategies. Educational

The present study investigated the prevalence and
associated factors of pulmonary tuberculosis (TB) among
patients with chronic diseases and close contacts,
providing insights into demographic, clinical, and
diagnostic determinants. Out of 225 participants, more
than half were confirmed TB positive (137, 60.9%),
highlighting a substantial disease burden in this
population. This high positivity rate underscores the
persistent challenge of TB in regions where
socioeconomic  vulnerabilities and  comorbidities
intersect to elevate risk. Demographic determinants
showed that TB affected both sexes, with a slightly
higher prevalence in males (55.5%) than females
(44.5%), though the difference was not statistically
significant. This finding aligns with global evidence
showing men are disproportionately affected by TB,
potentially due to occupational exposure, smoking, and
delayed healthcare seeking.”” However, the lack of
statistical significance in our cohort may be due to
comparable exposure risks across both genders.

Age was significantly associated with TB positivity, with
peaks in the 20-29 years and >60 years groups. This
bimodal distribution suggests vulnerability at younger
adult ages, likely due to active social and occupational
exposure, and again in older age groups due to waning
immunity and higher comorbidity burden. Similar
findings were reported in Ethiopia and India, where TB
prevalence was highest among young adults and older
individuals.*®* These results reaffirm the need for age-

level was another significant determinant, with TB
positivity highest among those with primary education
(48.9%) and illiterates (34.3%). Limited health literacy
may contribute to delayed diagnosis and poor treatment
adherence. Previous studies in Pakistan and Nigeria
similarly found that low educational attainment
correlated with higher TB risk and worse treatment
outcomes."?*®  This highlights the importance of
community health education as part of TB control
programs. Contrary to expectations, chronic disease
status was not significantly associated with TB positivity
in this study. Although diabetes and other chronic
illnesses are well-established risk factors for TB!"4, the
similarity between groups (24.8% vs. 25.0%) may be due
to underreporting of comorbidities or the relatively small
subgroup with chronic conditions. Nevertheless,
evidence consistently demonstrates that diabetes nearly
triples the risk of developing active TBI™!, suggesting
that more precise comorbidity assessments are warranted
in future studies. Diagnostic modalities played a crucial
role in identifying cases. CXR was the most reliable
radiological tool, significantly associated with TB
positivity (p = 0.0001), detecting 96.4% of positive
cases. This is consistent with WHO guidance, which
emphasizes chest radiography as an essential screening
tool in high-risk populations.'® While bacteriological
confirmation remains the gold standard, radiology
continues to serve as a rapid, accessible adjunct,
especially in resource-limited settings. Our study’s
finding that 60.9% of participants were TB positive is
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higher than regional reports from Iraq and neighboring
countries, where prevalence rates among suspected or
high-risk groups ranged between 30-50%.17* The
elevated rate may reflect the inclusion of high-risk
contacts and patients with chronic diseases, populations
known to have amplified susceptibility. Overall, our
findings emphasize that TB remains a pressing public
health issue with strong links to age, educational status,
and diagnostic modality. Unlike some global studies,
gender and chronic disease were not significant
predictors, highlighting possible regional variations in
risk profiles. Strengthening targeted screening in young
adults, the elderly, and populations with limited
education, along with improving radiological diagnostic
capacity, may reduce the TB burden in Irag and similar
contexts.

CONCLUSION

This study revealed a high prevalence of pulmonary
tuberculosis among patients with chronic diseases and
close contacts, with significant associations noted for
age, educational level, and diagnostic modality.
Radiological evaluation, particularly chest X-ray, proved
essential for case detection. Gender, residence, and
chronic illness did not show significant associations,
suggesting  regional variations in risk factors.
Strengthening targeted screening and improving
diagnostic strategies are vital to reducing the TB burden
in Irag.

REFERENCES

1. Harding E. WHO global progress report on
tuberculosis elimination. Lancet Respir Med, 2020
Jan; 8(1): 19. doi:10.1016/S2213-2600(19)30418-7.
Epub 2019 Nov 6. Erratum in: Lancet Respir Med,
2020 Jan;  8(1): e3. doi:10.1016/S2213-
2600(19)30421-7. PMID: 31706931.

2. World Health Organization. Global Tuberculosis
Report 2023. Geneva: WHO; 2023.
https://www.who.int/teams/global-programme-on-
tuberculosis-and-lung-health/tb-reports/global-
tuberculosis-report-2023

3. Blanco-Guillot F, Delgado-Sanchez G, Mongua-
Rodriguez N, Cruz-Hervert P, Ferreyra-Reyes L,
Ferreira-Guerrero E, Yanes-Lane M, Montero-
Campos R, Bobadilla-Del-Valle M, Torres-Gonzélez
P, Ponce-de-Ledn A, Sifuentes-Osornio J, Garcia-
Garcia L. Molecular clustering of patients with
diabetes and pulmonary tuberculosis: A systematic
review and meta-analysis. PLoS One, 2017 Sep 13;
12(9): €0184675.
doi:10.1371/journal.pone.0184675. PMID:
28902922; PMCID: PMC5597214.

4. Noubiap JJ, Nansseu JR, Nyaga UF, Nkeck JR,
Endomba FT, Kaze AD, Agbor VN, Bigna JJ.
Global prevalence of diabetes in active tuberculosis:
a systematic review and meta-analysis of data from
2-3 million patients with tuberculosis. Lancet Glob
Health. 2019 Apr; 7(4): e448-e460.

10.

11.

12.

13.

d0i:10.1016/S2214-109X(18)30487-X. Epub 2019
Feb 25. PMID: 30819531.

Ronacher K, van Crevel R, Critchley JA, Bremer
AA, Schlesinger LS, Kapur A, Basaraba R, Kornfeld
H, Restrepo Bl. Defining a Research Agenda to
Address the Converging Epidemics of Tuberculosis
and Diabetes: Part 2: Underlying Biologic
Mechanisms. Chest. 2017 Jul; 152(1): 174-180.
doi:10.1016/j.chest.2017.02.032. Epub 2017 Apr 20.
PMID: 28434937; PMCID: PMC5577357.

Fox GJ, Barry SE, Britton WJ, Marks GB. Contact
investigation for tuberculosis: a systematic review
and meta-analysis. Eur Respir J. 2013 Jan; 41(1):
140-56. doi:10.1183/09031936.00070812. Epub
2012 Aug 30. Erratum in: Eur Respir J. 2015 Aug;
46(2): 578. doi:10.1183/13993003.50708-2012.
PMID: 22936710; PMCID: PMC3533588.

Dodd PJ, Yuen CM, Sismanidis C, Seddon JA,
Jenkins HE. The global burden of tuberculosis
mortality in children: a mathematical modelling
study. Lancet Glob Health. 2017 Sep; 5(9):
€898-e906. doi:10.1016/S2214-109X(17)30289-9.
PMID: 28807188; PMCID: PMC5556253.

Ngo DM, Doan NB, Tran SN, Hoang LB, Nguyen
HB, Nguyen VD. Practice regarding tuberculosis
care among physicians at private facilities: A cross-
sectional study from Vietnam. PL0oS One. 2023 Apr
27; 18(4): €0284603.
doi:10.1371/journal.pone.0284603. PMID:
37104504; PMCID: PMC10138252.

Horton KC, MacPherson P, Houben RM, White RG,
Corbett EL. Sex Differences in Tuberculosis Burden
and Notifications in Low- and Middle-Income
Countries: A Systematic Review and Meta-analysis.
PLoS Med. 2016 Sep 6; 13(9): el1002119.
doi:10.1371/journal.pmed.1002119. PMID:
27598345; PMCID: PMC5012571.

Wondmeneh, T.G., Mekonnen, A.T. The incidence
rate of tuberculosis and its associated factors among
HIV-positive persons in Sub-Saharan Africa: a
systematic review and meta-analysis. BMC Infect
Dis, 2023; 23: 613. https://doi.org/10.1186/512879-
023-08533-0

Daniel RA, Aggarwal P, Kalaivani M, Gupta SK.
Prevalence of chronic obstructive pulmonary disease
in India: A systematic review and meta-analysis.
Lung India. 2021 Nov-Dec; 38(6): 506-513.
doi:10.4103/lungindia.lungindia_159 21. PMID:
34747730; PMCID: PMC8614617.

Oladele DA, Balogun MR, Odeyemi K, Salako BL.
A Comparative Study of Knowledge, Attitude, and
Determinants of Tuberculosis-Associated Stigma in
Rural and Urban Communities of Lagos State,
Nigeria. Tuberc Res Treat. 2020 Dec 3; 2020:
1964759.  doi:10.1155/2020/1964759. PMID:
33343936; PMCID: PMC7728486.

Rachlis B, Naanyu V, Wachira J, Genberg B, Koech
B, Kamene R, Akinyi J, Braitstein P. Community
Perceptions of Community Health Workers (CHWSs)
and Their Roles in Management for HIV,

www.wijahr.com |  Volume 8, Issue 9, 2025

ISO 9001:2015 Certified Journal

| 281


https://www.who.int/teams/global-programme-on-tuberculosis-and-lung-health/tb-reports/global-tuberculosis-report-2023
https://www.who.int/teams/global-programme-on-tuberculosis-and-lung-health/tb-reports/global-tuberculosis-report-2023
https://www.who.int/teams/global-programme-on-tuberculosis-and-lung-health/tb-reports/global-tuberculosis-report-2023
https://doi.org/10.1186/s12879-023-08533-0
https://doi.org/10.1186/s12879-023-08533-0

Maktof et al. World Journal of Advance Healthcare Research

Tuberculosis and Hypertension in Western Kenya.
PLoS One. 2016 Feb 22; 11(2): e0149412.
doi:10.1371/journal.pone.0149412. PMID:
26901854; PMCID: PMC4764025.

14. Kassie GA, Adella GA, Woldegeorgis BZ, et al.
Burden of active tuberculosis among patients with
diabetes mellitus in Sub-Saharan Africa: A
systematic review and meta-analysis. Heliyon. 2024;
10(21): e40140. Published 2024 Nov 5.
d0i:10.1016/j.heliyon.2024.e40140

15. Al-Rifai RH, Pearson F, Critchley JA, Abu-Raddad
LJ. Association between diabetes mellitus and active
tuberculosis: A systematic review and meta-analysis.
PLoS One. 2017 Nov 21; 12(11): e0187967.
doi:10.1371/journal.pone.0187967. PMID:
29161276; PMCID: PMC5697825.

16. World Health Organization. Chest radiography in
tuberculosis detection: summary of current WHO
recommendations. Geneva: WHO; 2016.
https://www.who.int/publications/i/item/978924151
1506

17. Sima BT, Belachew T, Abebe F. Health care
providers' knowledge, attitude and perceived stigma
regarding tuberculosis in a pastoralist community in
Ethiopia: a cross-sectional study. BMC Health Serv
Res. 2019 Jan 8; 19(1): 19. doi:10.1186/s12913-018-
3815-1. PMID: 30621678; PMCID: PMC6325851.

18. Qader Salman, M, Kamal Hameed, N, Faisal
Mahmood, H, Khalid Abdullah M. Prevalence of
Tuberculosis Patients Treated in Ba’qhuba Primary
Health Care Centers (PHCCs). djm [Internet]. 2023
Dec. 25 [cited 2025 Aug. 17]; 25(2): 209-16.

Available from:
https://djm.uodiyala.edu.ig/index.php/djm/article/vie
w/1064

www.wjahr.com | Volume 8, Issue 9, 2025 ISO 9001:2015 Certified Journal 282


https://www.who.int/publications/i/item/9789241511506
https://www.who.int/publications/i/item/9789241511506
https://djm.uodiyala.edu.iq/index.php/djm/article/view/1064
https://djm.uodiyala.edu.iq/index.php/djm/article/view/1064

