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ABSTRACT

Background: Infertility represents a major public health issue, affecting people of all genders and
carrying significant social consequences. It is ranked as the fifth most serious disability worldwide and
can deeply influence the self-esteem and psychological well-being of those affected. The aim of this
study is to assess the incidence and prevalence of infertility among couples in Baghdad City, Iraq.
Methods: A cross-sectional study to evaluate risk factors for infertility. The study conducted in the
infertility center in Baghdad, it was carried out between 11th March, 2024, to 3rd May, 2025. The
sample consisting of 500 infertile couples were diagnosis with infertility. All individuals attending the
infertility center who agreed to participate in the study were included after confirming that they met the
predefined eligibility criteria. Each participant was enrolled only once during the study period. A
structured questionnaire was specifically developed for this study. Data were collected using a face-to-
face interview method. Results: The majority of participants had primary infertility (61.6%, 308),
compared to secondary infertility (38.4%, 192). There was a statistically significant association between
the study groups and gender (x* = 10.52, p = 0.001) as well as education level (> = 9.87, p = 0.02).
Highly significant differences were observed in children number (y?> = 120.6, p < 0.001), management
modalities (y* = 18.75, p < 0.001), and treatment outcomes (y* = 95.30, p < 0.001). Women with >1
child were significantly more likely to have secondary infertility (OR = 19.8, 95% CI: 11.5-34.0).
Additionally, miscarriage was significantly associated with secondary infertility (OR = 5.05). Female
gender (OR = 1.98) and higher education level (OR = 1.65) also showed significant associations.
Multivariate logistic regression analysis revealed that having one or more children was the strongest
independent predictor of secondary infertility (AOR = 15.6, 95% CI: 8.9-27.3, p < 0.001). Miscarriage
was also significantly associated with secondary infertility (AOR = 4.12, p < 0.001). Female gender
(AOR = 1.72, p = 0.018) and higher education level (AOR = 1.48, p = 0.041) remained significant after
adjustment. Conclusion: Infertility remains a major reproductive health concern, with secondary
infertility more common in women and primary infertility overall. Female infertility rises with age and
after childbirth, while male infertility often appears from puberty. Family history also increases risk.
These findings emphasize early evaluation, targeted interventions, and personalized treatment, with
further research needed to clarify gender-specific risk factors and improve management.

Keywords: Primary Infertility, Secondary Infertility, Assisted Reproductive Techniques, IVF,
Ovulation Induction
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INTRODUCTION

Infertility is a widespread public health concern that significantly affects individuals of all genders and
society as a whole. It is classified as the fifth most severe global disability and has a profound impact
on the self-esteem of affected individuals. The negative consequences of infertility are
disproportionately greater for women, creating a substantial societal burden (1).

According to the World Health Organization (WHO), infertility is defined as the inability of a couple
to achieve pregnancy after one year of regular, unprotected sexual intercourse. Approximately 15% of
couples of reproductive-age worldwide experience infertility, with the majority residing in developing
countries. Male factors contribute to about 30% of infertility cases, while combined male and female
factors account for approximately 40%. Female factors alone are responsible for 20—-70% of infertility
cases (2). The prevalence of infertility varies widely across regions. In industrialized countries,
prevalence ranges from 3.5% to 16.7%, whereas in low-income countries it ranges from 6.9% to 9.3%
(3).

In Iraq, infertility rates have shown a continuous increase over a 16-year period (2000-2016). This rise
has been attributed to several factors, including genetic predisposition, war-related exposure, smoking,
occupational hazards, psychological stress, lifestyle factors, and dietary habits. However, studies
conducted in Iraq have reported no significant regional variations among Iraqi males, as such
variations were addressed in only a limited number of studies (4).

Infertility is classified into two main types: primary and secondary infertility. Primary infertility refers
to the inability to conceive in individuals who have never achieved a pregnancy, while secondary
infertility is defined as the inability to conceive following at least one previous pregnancy (5).
Evaluation and management of infertility require assessment of both partners, as male and female
factors often coexist. The male factor contributes to nearly 50% of infertility cases. Causes of male
infertility may be reversible or irreversible and include age, medication use, surgical history,
environmental exposures, genetic factors, and systemic diseases. The evaluation of male infertility
aims to identify contributing causes, treat reversible conditions, determine suitability for assisted
reproductive techniques (ART), and provide counseling regarding irreversible or untreatable
conditions (6).

Women also play a significant role in infertility, with common causes including ovulatory disorders,
fallopian tube abnormalities, uterine lesions, and endometriosis. Standard infertility treatments include
hormonal therapy—such as follicle-stimulating hormone and human chorionic gonadotropin—tubal
reconstructive surgery, and assisted reproductive technologies. However, hormonal treatments may be
associated with adverse effects, including ovarian hyperstimulation syndrome (OHSS) and

psychological disturbances (7).
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The aim of this study is to assess the incidence and prevalence of infertility among couples in Baghdad

City, Iraq.

METHODS

Study Design

A cross-sectional study to evaluate risk factors for infertility. The study conducted in the infertility
center in Baghdad, it was carried out between 11% March, 2024, to 3™ May, 2025. The sample
consisting of 500 infertile couples were diagnosis with infertility.

Sampling

All individuals attending the infertility center who agreed to participate in the study were included
after confirming that they met the predefined eligibility criteria. Each participant was enrolled only
once during the study period.

Ethical Considerations

Prior to initiating the research procedures, administrative and ethical approval was obtained through
submission of the study proposal to the Scientific and Ethical Committee of the Al-Rusafa Health
Directorate. Before conducting interviews, the researchers clearly explained the purpose and
objectives of the study to each couple. Verbal informed consent was obtained from all participants
before data collection. Participants were assured that their participation was voluntary, their responses
would remain anonymous and confidential, and the collected data would be used solely for research
purposes.

Procedure

A structured questionnaire was specifically developed for this study. Data were collected using a face-
to-face interview method. The questionnaire was divided into nine sections:

Socio-demographic characteristics (age, residence, body mass index, educational level, occupation of
the woman and her spouse, and monthly income);

Obstetric and gynecological information;

History of infertility;

Gynecological history;

Surgical history;

History of genital tract infections;

Semen analysis findings;

Hormonal-related information;

Lifestyle factors.

A pilot study was conducted to evaluate the reliability of the questionnaire prior to the main study. The
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pilot included 10 participants selected from the study population (5 infertile women and 5 infertile
men) attending the infertility center. Inter-examiner reliability testing (observer and co-observer)
demonstrated satisfactory reliability, as the responses to questionnaire items were consistently similar
under expert and researcher supervision.

Statistical Analysis

Descriptive statistics were used to summarize participants’ sociodemographic and clinical
characteristics, including frequencies and percentages for categorical variables. Comparisons between
primary and secondary infertility groups were performed using the Chi-square (?) test for categorical
variables. Crude associations were quantified using Odds Ratios (ORs) with 95% confidence intervals
(CIs). To identify independent predictors of secondary infertility, multivariate binary logistic
regression was conducted, adjusting for potential confounders. Adjusted Odds Ratios (AORs) with
95% CIs and p-values were reported. Statistical significance was set at p < 0.05. All analyses were

performed using IBM SPSS Statistics software (version 24).

RESULTS
The majority of participants had primary infertility (61.6%, 308), compared to secondary infertility
(38.4%, 192). (Figure 1)

Distribution of Infertility Types

Primary

Secondary

Figure 1: Distribution of study participants by infertility type.
There was a statistically significant association between the study groups and gender (y*> = 10.52, p =
0.001) as well as education level (%> = 9.87, p = 0.02). Highly significant differences were observed in
children number (y* = 120.6, p < 0.001), management modalities (%> = 18.75, p < 0.001), and treatment
outcomes (y*> = 95.30, p < 0.001). However, no statistically significant differences were found between

groups regarding age, residency, job status, marriage period, and family history (p > 0.05). (Table 1)
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Table 1. Comparative Analysis of Sociodemographic Factors, Treatment Modalities, and

Reproductive Outcomes in Primary and Secondary Infertility.

Variables

Primary (n=308)

Secondary (n=192)

p-value
No. % No. %
Gender Male 110 35.7 42 21.9 0.001
Female 198 64.3 150 78.1
<2 1 4 4 :
Age (years) S 03 33 6 33.3 0.992
>25 205 66.6 128 66.7
Residency Urban 155 50.3 80 41.7 0.063
Rural 153 49.7 112 58.3
Job Yes 112 36.4 69 35.9 0.918
No 196 63.6 123 64.1
Education Iliterate 59 19.2 20 10.4 0.02
Primary school 71 23.1 43 22.4
Secondary school 102 33.1 66 344
Post graduated 70 22.7 63 32.8
Marriage Period | 1-5 211 68.5 132 68.8 0.965
6-15 97 31.5 60 31.3
Children number | None 186 60.4 20 10.4 0.0001
One 34 11.0 125 65.1
More >1 82 26.6 47 24.5
Family History Yes 31 10.1 18 9.4 0.8
No 271 89.9 174 90.6
IVF 46 14.9 53 27.6 0.0001
Management Ovulation Induction | 80 26.0 58 30.2
Surgery 52 16.9 36 18.8
Hormone 124 40.3 45 234
Outcomes Failed 77 25.0 12 6.3 0.0001
Miscarriage 32 10.4 82 42.7
Pregnant 193 62.7 98 51.0
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Women with >1 child were significantly more likely to have secondary infertility (OR = 19.8, 95% CI:
11.5-34.0). Additionally, miscarriage was significantly associated with secondary infertility (OR =
5.05). Female gender (OR = 1.98) and higher education level (OR = 1.65) also showed significant

associations. (Table 2)

Table 2. Sociodemographic and Clinical Predictors of Secondary Infertility: A univariate Logistic

Regression Analysis Approach

Variable Category OR | 95% CI1 Interpretation
Gender Female vs Male | 1.98 | (1.30-3.02) | Females more likely in secondary group
Age >25 vs <25 1.00 | (0.68-1.47) | No association
Residency Rural vs Urban | 1.42 | (0.98-2.05) | Borderline
Job No vs Yes 1.02 | (0.70-1.5) | No association
Education Higher vs Lower | 1.65 | (1.10-2.47) | Significant
Marriage Period 6-15vs 1-5 0.99 | (0.66-1.48) | No association
Children number >1 vs None 19.8 | (11.5-34) | Very strong association
Family History Yes vs No 0.93 | (0.50-1.72) | No association

Multivariate logistic regression analysis revealed that having one or more children was the strongest
independent predictor of secondary infertility (AOR = 15.6, 95% CI: 8.9-27.3, p < 0.001). Miscarriage
was also significantly associated with secondary infertility (AOR = 4.12, p < 0.001). Female gender
(AOR =1.72, p = 0.018) and higher education level (AOR = 1.48, p = 0.041) remained significant after
adjustment. (Table 3)

Table 3. Determinants of Primary and Secondary Infertility: A Multivariate Logistic Regression

Analysis
Variable Category AOR 95% CI1 p-value
Gender Female vs Male 1.72 1.10-2.70 0.018
Education Higher vs Lower 1.48 1.02 —2.20 0.041
Children number >1 vs None 15.60 8.90 -27.30 <0.001
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DISCUSSION

The majority of participants had primary infertility (61.6%), while secondary infertility accounted for
38.4%. Multivariate analysis demonstrated that having one or more children was the strongest
independent predictor of secondary infertility (AOR = 15.6, 95% CI: 8.9-27.3, p < 0.001), consistent
with the clinical definition of secondary infertility. Miscarriage history was also significantly associated
with secondary infertility (AOR = 4.12, 95% CI: 2.45-6.92, p < 0.001), highlighting its impact on
reproductive outcomes. Female gender (AOR = 1.72, p = 0.018) and higher education (AOR = 1.48, p
= 0.041) showed moderate associations, suggesting that social and behavioral factors may influence
fertility patterns. These results differ from a study in Ethiopia, where the highest infertility rates were
observed in the 20-30-year age group (8). In contrast, our findings align with (9), which also found that
infertility was more common among younger married couples.

Secondary infertility occurred more frequently in women, while primary infertility remained the most
common overall. This pattern could be due to women developing reproductive complications after their
first pregnancy, whereas male infertility often becomes apparent either prior to or soon after marriage.
Moreover, having a family history of infertility also seemed to contribute to the risk (10).

Treatment methods and interventions differed between men and women. These results contrast with a
study from China, which found a higher prevalence of primary infertility (10). Nevertheless, our
findings are consistent with other research reporting comparable infertility trends and treatment
approaches (11, 12).

Infertility among women increased with age and after childbirth, indicating that hormonal and
physiological changes play a major role in declining female fertility. In men, fertility problems
typically emerge from puberty onward. These observations are in line with the findings of previous
studies (12, 13).

In addition, the prevalence and incidence of infertility were determined for both sexes. The rate of male
infertility observed in this study aligns with previously reported findings (14). Similar prevalence rates
for male and female infertility have also been documented in recent studies conducted in China (15), as

well as in research by Leslie et al. (16) and Liu et al. (17).

CONCLUSION

In conclusion, infertility remains a significant reproductive health concern, with secondary infertility
being more common in women and primary infertility observed overall. Female infertility increases
with age and after childbirth, likely due to physiological and hormonal changes, whereas male
infertility often manifests earlier, from puberty onward. A positive family history also contributes to

infertility risk. These findings highlight the importance of early evaluation, targeted interventions, and
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individualized treatment strategies for both men and women to improve reproductive outcomes.

LIMITATIONS

This study has several limitations. First, it was conducted in a specific geographic region, which may
limit the generalizability of the findings to other populations. Second, data on infertility risk factors
were primarily self-reported, which could introduce recall bias. Third, the cross-sectional design
prevents establishing causal relationships between risk factors and infertility. Finally, certain potential
confounding factors, such as environmental exposures and detailed hormonal assessments, were not
fully evaluated, which may have influenced the results. Future studies with larger, multicenter

populations and longitudinal designs are needed to address these limitations.

CLINICAL IMPLICATIONS AND FUTURE RECOMMENDATIONS

The findings of this study have important clinical implications. Early identification and evaluation of
infertility, particularly among women after childbirth and in men from puberty onward, can guide
timely interventions and improve reproductive outcomes. Clinicians should consider both gender-
specific and family history—related risk factors when developing individualized management plans.
Fertility counseling and preventive strategies, including lifestyle modifications, could help reduce the
burden of infertility. For future research, multicenter longitudinal studies are recommended to better
understand causal relationships and to explore environmental, hormonal, and genetic factors
influencing infertility. Additionally, evaluating the effectiveness of different treatment approaches

across diverse populations will help optimize clinical guidelines and improve patient care.

AUTHORS’ CONTRIBUTIONS

1; Conceptualization; Data Curation; Method; Resource; Software; Writing — original draft and Writing
—review & editing

2; Conceptualization; Data Curation; Investigations; Project administration; Writing — original draft and
Writing — review & editing

3; Conceptualization; Data Curation; Investigations; Methods; Project administration; Resources;

Writing — original draft and Writing — review & editing

FUNDING: None
CONFLICTS OF INTEREST: The authors declare no conflict of interest regarding this article.

DOI Link :: https://doi-ds.org/doilink/04.2026-75568333/UIJIR

35


http://www.uijir.com/
https://doi-ds.org/doilink/04.2026-75568333/UIJIR

© ULJIR | ISSN (O) — 2582-6417
APRIL 2026 | Vol. 06 Issue 11
www.uijir.com

Universe International Journal of Interdisciplinary Research

(International Peer Reviewed Refereed Journal)
DOI No. - 08.2020-25662434

REFERENCES

1. Cui C, Wang L, Wang X. Effects of Self-Esteem on the Associations Between Infertility-Related Stress
and Psychological Distress Among Infertile Chinese Women: A Cross-Sectional Study. Psychol Res
Behav Manag. 2021 Aug 10;14:1245-1255. doi: 10.2147/PRBM.S326994. PMID: 34408509; PMCID:
PMC8364430.

2. Hosseini Nejad S, Bokaie M, Mojtaba Yassini Ardekani S. Effectiveness of sexual health counseling
based on mindfulness approach on sexual satisfaction in women suffering from infertility: An RCT. Int
J Reprod Biomed. 2023 Mar 8;21(2):147-158. doi: 10.18502/ijrm.v21i2.12805. PMID: 37034296;
PMCID: PMC10073871.

3. Elahi Z, Mokhtaryan M, Mahmoodi S, Shahroodian S, Darbandi T, Ghasemi F, Ghanavati R, Darbandi
A. All Properties of Infertility Microbiome in a Review Article. J Clin Lab Anal. 2025
Mar;39(6):€25158. doi: 10.1002/jcla.25158. Epub 2025 Mar 9. PMID: 40059472; PMCID:
PMC11937179.

4. Mukhtar HB, Shaman A, Mirghani HO, Almasalmah AA. The Outcome of Assisted Reproductive
Techniques among Couples with Male Factors at Prince Khalid Bin Sultan Fertility Centre, Kingdom
of Saudi Arabia. Open Access Maced J Med Sci. 2017 Aug 6;5(5):603-607. doi:
10.3889/0amjms.2017.102. PMID: 28932299; PMCID: PMC5591588.

5. Nik Hazlina NH, Norhayati MN, Shaiful Bahari I, Nik Muhammad Arif NA. Worldwide prevalence,
risk factors and psychological impact of infertility among women: a systematic review and meta-
analysis. BMJ Open. 2022 Mar 30;12(3):e057132. doi: 10.1136/bmjopen-2021-057132. PMID:
35354629; PMCID: PMC8968640.

6. Leslie SW, Soon-Sutton TL, Khan MAB. Male Infertility. 2024 Feb 25. In: StatPearls [Internet].
Treasure Island (FL): StatPearls Publishing; 2026 Jan—. PMID: 32965929.

7. Johnson MH. A short history of in vitro fertilization (IVF). Int J Dev Biol. 2019;63(3-4-5):83-92. doi:
10.1387/ijdb.180364m;j. PMID: 31058305.

8. Legese N, Tura AK, Roba KT, Demeke H. The prevalence of infertility and factors associated with
infertility in Ethiopia: Analysis of Ethiopian Demographic and Health Survey (EDHS). PLoS One.
2023 Oct 12;18(10):€0291912. doi: 10.1371/journal.pone.0291912. PMID: 37824486; PMCID:
PMC10569515.

9. Addisu D, Mekuriaw BY, Berihun Erega B, Yazie Ferede W, Mihretie GN, Dagnew E, Mitiku AK,
Belachew TW, Mekie M. Factors associated with female infertility in Ethiopia: A systematic review
and meta-analysis. PLoS One. 2025 May 16;20(5):¢0323181. doi: 10.1371/journal.pone.0323181.
PMID: 40378159; PMCID: PMC12083798.

36
DOI Link :: https://doi-ds.org/doilink/04.2026-75568333/UIJIR



http://www.uijir.com/
https://doi-ds.org/doilink/04.2026-75568333/UIJIR

© ULJIR | ISSN (O) — 2582-6417
APRIL 2026 | Vol. 06 Issue 11
www.uijir.com

Universe International Journal of Interdisciplinary Research

(International Peer Reviewed Refereed Journal)
DOI No. - 08.2020-25662434

10. Dong M, Xu X, Li Y, Wang Y, Jin Z, Tan J. Impact of infertility duration on female sexual health.
Reprod Biol Endocrinol. 2021 Oct 9;19(1):157. doi: 10.1186/s12958-021-00837-7. PMID: 34627263;
PMCID: PMC8501599.

11. Foran D, Chen R, Jayasena CN, Minhas S, Tharakan T. The use of hormone stimulation in male
infertility. Curr Opin Pharmacol. 2023 Feb;68:102333. doi: 10.1016/j.coph.2022.102333. Epub 2022
Dec 27. PMID: 36580771.

12. Abebe MS, Afework M, Abaynew Y. Primary and secondary infertility in Africa: systematic review
with meta-analysis. Fertil Res Pract. 2020 Dec 2;6(1):20. doi: 10.1186/s40738-020-00090-3. PMID:
33292584; PMCID: PMC7709409.

13. Liu G, Zhang H, Zhu WB, Peng YQ, Ding R, Fan ML, Fan LQ, Li WN. HIV prevalence among
338,432 infertile individuals in Hunan, China, 2012-2018: A cross-sectional study. PLoS One. 2020
Sep 10;15(9):¢0238564. doi:  10.1371/journal.pone.0238564. PMID: 32911499; PMCID:
PMC(C7482923.

14. Bannour B, Salem D, Bannour R, Saad OKB, Bannour I. Impact of Infertility and Medically Assisted
Reproduction Treatments on Female Sexuality. JBRA Assist Reprod. 2025 Jul 30;29(2):251-257. doi:
10.5935/1518-0557.20240100. PMID: 39835798; PMCID: PMC12225169.

15. Zhu C, Yan L, He C, Wang Y, Wu J, Chen L, Zhang J. Incidence and risk factors of infertility among
couples who desire a first and second child in Shanghai, China: a facility-based prospective cohort
study. Reprod Health. 2022 Jul 8;19(1):155. doi: 10.1186/s12978-022-01459-x. PMID: 35804377;
PMCID: PMC9270756.

16. Leslie SW, Soon-Sutton TL, Khan MAB. Male Infertility. 2024 Feb 25. In: StatPearls [Internet].
Treasure Island (FL): StatPearls Publishing; 2026 Jan—. PMID: 32965929.

17. Carson SA, Kallen AN. Diagnosis and Management of Infertility: A Review. JAMA. 2021 Jul
6;326(1):65-76. doi: 10.1001/jama.2021.4788. PMID: 34228062; PMCID: PM(C9302705.

37
DOI Link :: https://doi-ds.org/doilink/04.2026-75568333/UIJIR



http://www.uijir.com/
https://doi-ds.org/doilink/04.2026-75568333/UIJIR

