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Abstract
Aim: The aim of the study was to identify the types of infertility and the factors that contribute to them in the infertile women who responded. Methodology: This cross-sectional study was directed for infertile women visiting Al-Batoul Teaching Hospital, Diyala Governorate. 350 infertile women were included in 4-month data collection period, from October 16, 2023, to May 16, 2024. They were assessed for the types of infertility and the factors that contributed to them. face-to-face interviewing were used to gather the data, which were then statistically examined. Results: more than half (60.7%) of the infertile females had primary infertility and )39.3%) had secondary infertility. The most frequent direct risk factor for infertility in women was ovulation failure mainly PCOS, accounting for 104 cases (40.1%) in primary, and 58 cases (42%) were secondary. There was statistical significance in these observations. Conclusions: Government and non-governmental groups should establish a fundamental strategy to establish successful fertility centers, and infertility should be viewed as a community health problem.
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Introduction
Infertility is a condition impacting the male or female reproductive system, defined by the incapability to conceive after one year or more of regular, unprotected sexual intercourse. Depending on whether or not a prior pregnancy was experienced, infertility classified as primary or secondary (1). It can prime to severe distress, stigma, and economic difficulties, which have a negative impact on the mental and psychosocial well-being of individuals. 
The World Health Organization appraisals that many individuals will experience infertility at a point in their lives. delayed childbearing has spread throughout the world. After cardiovascular disease and cancer, infertility is expected to become the third most significant disease of the twenty-first century, according to the World Health Organization, which ranks it as the fifth most severe impairment among young people. Infertility affects 17.5% of adults, or One out of six individuals globally, highlighting the urgent need to give individuals in need access to affordable, high-quality fertility care. According to the updated estimates, there is slight geographical variation in the frequency of infertility. Comparable rates across high-, middle-, and low-income nations suggest that this is a major global health concern. The lifetime prevalence was 17.8% in high-income countries and 16.5% in low- and middle-income countries (2-4).
About 6% of married American women aged 15–44 are infertile, according to the Public Survey of Family Growth. In comparison, 25% of Chinese couples of reproductive age have infertility (5). In Ethiopia, about one in five couples struggles with infertility (6). In contrast, the prevalence of infertility is 9% in the Gambia and 20% to 30% in Nigeria (7). In Iran, a neighboring country, 7.88% of couples experience infertility annually (8).
In the Arab world the population's declining fertility was examined for the ten-year period from 2011 to 2021. Fertility rates in Arab nations fluctuated, with major declines ranging from 24.3% to 3.8%. Algeria, however, showed no reduction at all. Jordan (24.3%), Iraq (22.2%), and Yemen (19.1%) were the countries with the biggest declines in fertility, while Libya (3.8%), Tunisia (4.5%), Lebanon (4.5%), and Kuwait (4.5%) showed the smallest declines. In addition, Somalia had the highest fertility rate, which was maintained between 7.3% and 6.3% for 2011 and 2021, while the United Arab Emirates had the lowest, maintaining between 1.7% and 1.5% (9).
Between 1970 and 2024, Iraq's overall fertility rate decreased from 7.07 births per woman to 3.22 births per woman (10). Also According to a different study that looked at the demographic shifts in Iraq between 2015 and 2020, the country's fertility rate and birth rate per woman have been steadily declining during that time (11). The reasons are split evenly between men and women (12).  But Motherhood is still seen as the fundamental component of women's status and a major determinant of their standing in the family and society. In culture, the woman is typically held responsible for infertility, regardless of which partner is the cause (13).
Millions of women worldwide suffer from the complicated and multidimensional problem known as female infertility. Hormonal dysregulation and structural abnormalities brought on by genetic, lifestyle are just a few of infertility causes (14). Ovulatory diseases (15) and polycystic ovarian syndrome (PCOS) (16) are among the most researched endocrine contributors. Endometriosis, pelvic inflammatory disease (PID), or previous procedures that impair the movement of the egg or embryo, hence inhibiting fertilization or implantation, can cause structural abnormalities affecting the fallopian tube. Fertilization may be prevented by cervical conditions that impair sperm motility and survival, such as cervical stenosis, mucus problems, or infections. Lastly, vaginal variables can complicate conception by blocking sperm movement or producing an unfavorable pH balance, such as infections or structural abnormalities (17).
Nevertheless, With the aid of an precise diagnosis, actual therapy, and shared decision-making, many infertile women receiving treatment for infertility can achieve their fertility objectives, though, Success rates differ according to diagnosis and age (18).
Methodology 
At the Al-Batoul Teaching Hospital in the Diyala Governorate, Iraq, a cross-sectional study was carried out. Data for the study was gathered in the infertility clinic between October 16, 2023, and May 16, 2024. The government-run hospital serves Iraqi citizens and is situated 57 kilometers northeast of Baghdad. Participants were chosen for the study using inclusion and exclusion criteria, and there was no follow-up period. Infertility patients in Baqubah city, which is 17,685 km² in size and had a population of 1,814,368 in 2022 (19), who provided verbal agreement and were prepared to take part in the study, including those aged 18 years and older old. The study's objective was to examine 350 infertile women who had been diagnosed by an infertility expert and a gynecologist. After examining pertinent literature and publications, the researchers created a self-structured questionnaire and translated it into Arabic.
Data were collected regarding infertility types, contributing factors, and respondents’ socio-demographic variables in a questionnaire involving eight items. Six specialists with more than ten years of expertise were among the academic and clinical professionals who assessed the questionnaire. Each item's relevance was evaluated by the experts, who also offered recommendations. The final questionnaire was completed, and a pilot study was conducted before data collection. The study's content validity and translation were ensured through expert review. The study spanned from 10th December to 12th December, 2024. focusing on 10 infertile women from Al-Batoul Teaching Hospital counseling clinic, although this sample was not included in the study. The Alpha Cronbach statistical parameter was used to evaluate the study's reliability. The results for ten infertile women show that the questionnaire is reliable and provides enough data for future research. Participants infertile females gave verbal agreement and confidentiality guarantees in an ethical manner. 
Results
Table (1): The relationships between Socio-demographic characteristics of the infertile women and types of infertility at Al-Batoul Teaching Hospital, 2025.
	Socio-demographic characteristics
	Primary (n=212)
	Secondary (n=138)
	P value

	
	No.
	%
	No.
	%
	

	Age (years)
	<20
	17
	8.0
	3
	2.2
	0.041*

	
	20---24
	50
	23.6
	26
	18.8
	

	
	25---29
	53
	25.0
	28
	20.3
	

	
	30---34
	42
	19.8
	41
	29.7
	

	
	35---39
	30
	14.2
	21
	15.2
	

	
	≥40
	20
	9.4
	19
	13.8
	

	Age of marriage (years)
	<20
	71
	33.5
	57
	41.3
	0.751

	
	20---24
	71
	33.5
	42
	30.4
	

	
	25---29
	41
	19.4
	25
	18.1
	

	
	30---34
	16
	7.5
	7
	5.1
	

	
	35---39
	7
	3.3
	4
	2.9
	

	
	≥40
	6
	2.8
	3
	2.2
	

	Type of marriage
	Consanguineous
	76
	35.8
	55
	39.9
	0.449

	
	Non-Consanguineous
	136
	64.2
	83
	60.1
	

	BMI (Kg/m2)
	Underweight (<18.5)
	25
	11.8
	11
	8.0
	0.166

	
	Normal weight (18.5-24.9)
	124
	58.5
	78
	56.5
	

	
	Overweight (25-29.9)
	59
	27.8
	41
	29.7
	

	
	Obese (≥30)
	4
	1.9
	8
	5.8
	

	Family history of infertility
	Yes
	3
	1.4
	1
	0.7
	0.553

	
	  No
	209
	98.6
	137
	99.3
	

	Level of education
	Illiterate
	19
	9.0
	10
	7.3
	0.049*

	
	Primary/ Read & Write
	77
	36.3
	57
	41.3
	

	
	Intermediate
	27
	12.7
	29
	21.0
	

	
	High school/ Vocational
	23
	10.9
	9
	6.5
	

	
	Institute (two years)
	12
	5.7
	13
	9.4
	

	
	College (Bachelor degree)
	52
	24.5
	19
	13.8
	

	
	Master degree
	2
	0.9
	1
	0.7
	

	Occupation
	Governmental employee
	20
	9.5
	12
	8.7
	0.550

	
	Private employee
	3
	1.4
	2
	1.4
	

	
	Self-employed
	7
	3.3
	1
	0.7
	

	
	Housewife
	175
	82.5
	120
	87.0
	

	
	Student
	7
	3.3
	3
	2.2
	

	Residence
	Urban
	147
	69.3
	83
	60.1
	0.077

	
	Rural
	65
	30.7
	55
	39.9
	

	Socio-economic status
	Low
	63
	29.7
	45
	32.6
	0.637

	
	Middle
	71
	33.5
	49
	35.5
	

	
	High
	78
	36.8
	44
	31.9
	

	*Significant difference between proportions using Pearson Chi-square test (2-test) at 0.05 level.



Table (1): demonstrate that there is a significant association in types of infertility according to age groups (P value = 0.041). Higher proportion of secondary infertile women fall in the (30–34) age group (29.7%) compared to primary infertile women the highest proportion fall in the (25-29) age group (25%). Smaller proportion of younger women (<20 years) are more common in the primary infertile women (8%) than in the secondary infertile women (2.2%). Concerning age of marriage and type of marriage, there was a non-significant difference in type of infertility (P value = 0.751), (P value = 0.449). Both were similar between primary and secondary types of infertility, there was non-significant association in types of infertility according to BMI (P value = 0.166). However, obesity is higher in the secondary group (5.8%) compeer to primary (1.9%). Concerning, the family history of infertility there was a no-significant difference in type of infertility (P value = 0.553). The rates were very low in both groups. There was a significant difference in type of infertility according to education of infertile women (P value = 0.049). Primary infertile women were more college education (24.5%) compared to the secondary infertile women (13.8%). About residence, there was no significant difference in types of infertility between urban and rural residents (P value = 0.077). Women with primary infertility living in urban show higher percentage (69.3%) compeer to secondary (60.1%). Non-significant difference in primary and secondary type of infertility according to occupation (P = 0.550) and socio-economic status, similar rate in both groups. 

Table (2): The relationships between gynecological factors of the infertile women and types of infertility at Al-Batoul Teaching Hospital, 2025. 
	Gynecological and lifestyle variables
	Primary (n=212)
	Secondary (n=138)
	P value

	
	No.
	%
	No.
	%
	

	Age of menarche (years)
	11
	20
	9.4
	11
	8.0
	0.746

	
	12
	70
	33.1
	47
	34.1
	

	
	13
	80
	37.7
	45
	32.6
	

	
	14
	25
	11.8
	23
	16.6
	

	
	15
	8
	3.8
	7
	5.1
	

	
	16
	9
	4.2
	5
	3.6
	

	Menstrual cycle pattern
	Regular
	105
	49.5
	76
	55.1
	0.310

	
	Irregular
	107
	50.5
	62
	44.9
	

	Stillborn
	Yes
	-
	-
	24
	17.4
	0.0001*

	
	No
	212
	100.0
	114
	82.6
	

	abortions
	No
	180
	84.9
	55
	39.9
	0.0001*

	
	Single
	27
	12.7
	49
	35.5
	

	
	≥2
	5
	2.4
	34
	24.6
	

	Number of years have been actively trying to conceive
	<1
	12
	5.7
	14
	10.1
	0.006*

	
	1---4
	111
	52.4
	79
	57.2
	

	
	5---9
	51
	24.1
	38
	27.7
	

	
	10---14
	18
	8.4
	5
	3.6
	

	
	15-19
	20
	9.4
	2
	1.4
	

	Smoke cigarettes
	Yes
	10
	4.7
	2
	1.4
	0.101

	
	No
	202
	95.3
	136
	98.6
	

	passive smoking
	Yes
	81
	38.2
	76
	55.1
	0.002*

	
	No
	131
	61.8
	62
	44.9
	

	Drink caff. beverages (coffee, tea, soda)
	Yes
	28
	13.2
	15
	10.9
	0.515

	
	No
	184
	86.8
	123
	89.1
	

	IPAQ
	Low activity
	196
	92.4
	126
	91.4
	0.928

	
	Moderate activity
	8
	3.8
	6
	4.3
	

	
	High activity
	8
	3.8
	6
	4.3
	

	*Significant difference between proportions using Pearson Chi-square test (2-test) at 0.05 level.



Table (2): Illustrate that there is a no significant difference in type of infertility according to age of menarche (P value = 0.746). Both primary and secondary type of infertility reported similar percentages at age (12-13) years. About menstrual cycle pattern, there was no significant difference in types of infertility between regular and irregular (P value = 0.310). Both regular and irregular were 50 / 50 for primary and secondary. Concerning stillborn, a significant difference between types (P value = 0.0001). Infertile women with secondary type shows the highest percentage of women who have experienced stillborn (17.4%) compared to the infertile women with primary type (0%). Concerning abortions, there was a significant difference between types of infertility (P value = 0.0001). Infertile women with secondary type also shows the highest percentage of women who have experienced no abortion (39.9%), single abortion (35.5%) and (24.6%) ≥2 abortions. Number of years have been actively trying to conceive, there was a significant difference between types of infertility (P value = 0.0001). Infertile women have been trying to conceive for (1-4) years have the highest proportion in the primary group (52.4%), compared to the secondary infertility group (57.2%). Secondary group has the highest proportion (27.7%) of infertile women trying to conceive for (5-9) years, compared to the primary infertility group (24.1%). According to smoking and caffeinated beverage consumption and IPAQ, there was a no significant difference between types of infertility (P value = 0.101), (P value = 0.515), (P value = 0.928) respectively. The rates were similar in both group. According to passive smoking, there was a significant difference between types of infertility (P value = 0.002). Women with secondary type of infertility has a higher rate of exposure to passive smoking with (55.1%).
Table (3): The relationships between causes of infertility of the infertile women and types of infertility at Al-Batoul Teaching Hospital, 2025. 
	Causes of infertility
	Primary (n=212)
	Secondary (n=138)
	P value

	
	No
	%
	No
	%
	

	 1-Tubal Blockage

	Yes
	22
	10.4
	9
	6.5
	0.215

	
	No
	190
	89.6
	129
	93.5
	

	 2-Polycystic ovarian syndrome
	Yes
	104
	49.1
	58
	42.0
	0.198

	
	No
	108
	50.9
	80
	58.0
	

	 3-Dimension ovarian reserved

	Yes
	34
	16.0
	27
	19.6
	0.395

	
	No
	178
	84.0
	111
	80.4
	

	 4-Endometriosis

	Yes
	20
	9.4
	15
	10.9
	0.662

	
	No
	192
	90.6
	123
	89.1
	

	*Significant difference between proportions using Pearson Chi-square test (2-test) at 0.05 level.



Table (3): Demonstrate that there is no significant difference in type of infertility according to tubal blockage (P value = 0.215) and polycystic ovary syndrome (PCOS) (P value = 0.198). Both primary and secondary type of infertility groups reported similar percentages. Concerning dimension ovarian reserved (DOR) and endometriosis, also there was a no significant difference in the rates between primary and secondary types of infertility (P value = 0.395), (P value = 0.662).
	Co-morbidities
	Primary (n=212)
	Secondary (n=138)
	P value

	
	No
	%
	No
	%
	

	No
	100
	47.2
	56
	40.6
	-

	Hypertension 
	31
	14.6
	27
	19.6
	0.155

	Diabetes mellitus
	4
	1.9
	1
	0.7
	0.464

	Hyperthyroidism
	7
	3.3
	2
	1.4
	0.403

	Hypothyroidism
	6
	2.8
	6
	4.3
	0.329

	Rheumatoid arthritis
	5
	2.4
	4
	2.9
	0.604

	Urinary tract infection 
	89
	42.0
	57
	41.3
	0.573

	Sickle cell anemia
	5
	2.4
	3
	2.2
	0.927

	 Hyperprolactinemia
	62
	29.2
	44
	31.9
	0.600

	*Significant difference between proportions using Pearson Chi-square test (2-test) at 0.05 level.


Table (4): The relationships between Co-morbidities of the infertile women and types of infertility at Al-Batoul Teaching Hospital, 2025. 

Table (4): Illustrate that there is no significant difference in type of infertility according to hypertension (P value = 0.155). Secondary group was slightly higher (19.6%) than primary. According to diabetes mellitus, there is a no significant difference (P value = 0.464), the rate was low in both. Hyperthyroidism, hypothyroidism was non-significant in primary and secondary types of infertility. But hyperthyroidism was slightly higher in the primary (3.3%) than secondary (1.4%) group, while in hypothyroidism was the revers (2.8%) for primary and (4.3%) for secondary. Concerning rheumatoid arthritis and sickle cell anemia, there was a non-significant difference in type of infertility (P value = 0.604), (P value = 0.927). Both were similar between primary and secondary types of infertility. There is no significant difference in type of infertility according to hyperprolactinemia (P value = 0.600). Infertile women with secondary type of infertility (31.9%) was slightly higher than primary (29.2%). 

Discussion
This descriptive cross sectional study included 350 infertile women attended Al-Batoul teaching hospital  in Diyala governorate, Iraq, showed that more than half (60.7%) of the infertile women had primary infertility and )39.3%) had secondary infertility, These results agreed with (20, 21) in Nineveh and Diyala governorate, Iraq and  disagree with (22) in Nigeria.
The current study showed an alignment with Pakistan study done by (23) both demonstrate significant according to types of infertility with the duration of women being infertile and trying to conceive in primary (52.4%) and secondary (57.2%) types range from (1-4) years. The result showed significant according to age and documented that most frequent cases in primary group were among age group (25-29) and (20-24) with (25%), (23.6%) respectively and secondary type was mostly common among age group (30-35) and (25-29) with (20.3%),(29.7%) which aligns with the Iraqi study by (24) and not aligns with Saudi Arabia (25). This discrepancy is explained by the fact that women with primary infertility try to conceive after getting married, whereas women with secondary infertility could become pregnant before they lose their ability to conceive and this is in keeping with previous research showing that age has a significant role in fertility, with declining fertility rates noted as people age (26) (27). Age of marriage was non-significant with types which aligns with (28) in Indian infertile women. The study also demonstrate type of marriage (64.2%),(60.1%) for primary and secondary respectively aligns with Sri Lanka study (69.3%), (30.7%) for primary and secondary respectively by (29).
The study clarifies regarding socio-demographic factors of respondents to infertility types, educational level of women was significant and occupation was not, these findings agree to study conducted in Bangladesh (30) and not align with Saudi Arabia (25). However, the residency was (69.3%), (60.1%) for primary and secondary respectively in urban area continue in agreement  with Bangladesh (30) and disagrees with Sri Lanka study were (75.35%),(24.7%) for primary and secondary respectively were living in rural (29). But according to culture of the area from which the sample was collected education was low and housewives were the best choice. the slightly high-to-moderate socio-economic state of the women’s in both types that aligns with (31) in Morocco, enable them to solve their infertility problem and access to several diagnostic methods and infertility treatments (32).
The study further demonstrate age of menarche rang in both types from (12-13) years and menstrual cycle regularity was in both regular primary (58.4%) and for secondary (66.3%) which aligns with (33) in United Arab Emirates, further Saudi Arabia study agreed that menstrual cycle was non-significant (34). Stillborn and number of abortions highly significant according to types of infertility which aligns with a study in Iran (35, 36). This alignment strengthens the idea that reproductive history plays a critical role in distinguishing between primary and secondary infertility, suggests that reproductive history, specifically adverse pregnancy outcomes, may have a differential impact on infertility classification. For example, secondary infertility is often associated with a prior pregnancy that ended in miscarriage, stillbirth, or abortion, which could explain the observed significance. 
The findings of the study about life style variables, for primary and secondary with smoking which was non-significant but passive smoking is significant aligns with Saudi Arabia and United Arab Emirates (33, 37). Smoking effects many parts of the reproductive tract including ovaries and fallopian tubes, furthermore to impairment in folliculogenesis and embryo implantation (38) 
United Arab Emirates (33) aligns with our study according to physical activity and exposed to radiation in both types But disagree in case of coffee intake which was higher compering to our study. Further the Saudi Arabia study (37) support our findings that less infertile women were exposed to radiation in both types and was non-significant. 
[bookmark: _GoBack]The current cross sectional study further demonstrates that autoimmune diseases in primary infertility: RA, SCD together (4.8%) and secondary infertility: RA, SCD together (5.1%) aligns the United Arab Emirates study that revealed higher percentage in secondary, whilst Saudi Arabia study revealed autoimmune diseases significantly higher in primary infertility (10.1%) vs. secondary (1.7%), suggesting a strong link between autoimmune issues and difficulty in conceiving for the first time. Hypertension higher in Secondary (19.6%) which continue in agreement with Saudi Arabia and United Arab Emirates studies. In case of diabetes mellitus, found higher in Primary (1.9%) type, the Saudi Arabia study shows reverse. Our result revealed according to thyroid disorders (Hypo- & Hyperthyroidism) Hypothyroidism: in Primary (2.8%), Secondary (4.3%) types and Hyperthyroidism: in Primary (3.3%), Secondary (1.4%) types Saudi Arabia study Hypothyroidism: Primary (13.5%), Secondary (17.7%) and Hyperthyroidism: Primary (1.1%), Secondary (3.3%). Both studies agree that hypothyroidism is more common in secondary infertility, and hyperthyroidism shows no strong difference (28, 31).

Conclusions
Every human being have the right to have a family and have children. As a worldwide health issue, infertility necessitates a proper diagnosis and determinants. Numerous biological, behavioral, socioeconomic, and physical factors affect infertility. Furthermore, it appears that infertility has a significant impact on women's life in our culture; infertile women were more likely to experience marital dissolution and were more susceptible to emotional and physical abuse. The study reveals that the highest percentage of infertile women were primary and ≥4 years of trying to conceive, and there is a significant association between types of infertility with age, education, stillborn and abortion, number of years trying to conceive and passive smoking. As a result, infertility cannot be viewed as a personal issue; rather, it should be viewed as a critical public health concern with wider social ramifications, as it has several social and health effects. Infertile women at various national health care levels need a thorough but expedient assessment, and all infertile women should be included in government and nongovernmental organization (NGOs) infertility management programs. To make the mother pregnant and bring joy back to the family, however, every effort is made. 
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