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Abstract
Background: In developing countries, children are highly valued for social, cultural and economic reasons. Infertile and childless women in developing countries are therefore confronted with a series of societal discrimination and stigmatization which may lead to psychological disorders such as anxiety and depression. Even though some research has been done on the prevalence of infertility in Ethiopia, little is known about the psychological impact of childlessness among infertile women. The objective of this study was to determine the prevalence of depression and associated factors among infertile women at St. Paul’s hospital millennium medical college, Addis Ababa, Ethiopia.
Methods: Cross sectional study was conducted from November 11/2019 – February 11/2020. We recruited 349 women who came for infertility care and selected by systematic sampling method.  Data was collected by trained data collectors using a structured questionnaire and presence of depression was assessed by using Patient health questioner 9. Bivariable and Multi-variable analysis were done to assess the presence of associations in between independent and dependent variables.
Result: The prevalence of depression on women came for infertility care was 147(42.1%). Odds of depression among primary infertility women were (AOR: 3.5, CI 1.5-7.6) higher as compared with women had secondary infertility. Odds of depression among age group of 30-39 years were higher (AOR: 3.7, CI: 1.4-9.6) as compared with age group of 20-29 years. Housewife women were (AOR: 4.4, CI: 1.2-16.3) more depressed as compared with government employee.  The odds of depression among those women had history of divorce were (AOR: 4.3, CI: 1.4-13.0) higher as compared with those women didn’t have history of divorce. Odds of depression among women had infertility duration ≥10years were higher (AOR: 10.2, CI: 3.2-33.6) as compared with women had infertility duration <5years. Those women got average monthly income of <5000birr had (AOR: 4.4, CI: 1.3-14.5) more depression as compared with women got monthly income ≥10000birr.

Conclusion and recommendation: Depression is a remarkably high co-morbidity in infertile women. Age of the women, type of infertility, duration of infertility, partners’ educational level, monthly income and occupation of the women are significantly associated with depression. Psychosocial and mental health interventions are important to reduce the burden of this problem.
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Introduction
Infertility is defined as an inability of a sexually active, couple to achieve conception after 12 months of regular unprotected sexual intercourse. Infertility affects 10-15% of the couples in their reproductive age. Infertility is related to male factors in 40% of cases and female factors in 40% of the cases. About one-third of infertile couples have more than one factor contributing to their infertility. In about 20% of  infertile couples, no specific cause can be identified(1,2). Infertility can be different forms that include primary infertility or secondary infertility. Infertility is caused by many factors including genetic abnormalities, aging, acute and chronic diseases, treatments for certain conditions, behavioral factors, and exposure to environmental, occupational, and infectious agents. There are very limited data on the prevalence of infertility in the developing world, but few dated studies show that infertility affects more than 20% of people in Gambia, Ethiopia and Nigeria(3,4). Infertility or its treatment can cause psychological stress, anxiety, and depression(5).

Depression is a common mental disorder that presents with depressed mood, loss of interest or pleasure, decreased energy, feelings of guilt or low self-worth, disturbed sleep or appetite, and poor concentration. The World Mental Health Survey conducted in 17 countries found that on average about 1 in 20 people reported  to having an episode of depression in the previous year(6). Prevalence varies by WHO Region, from a low of 2.6% among males in the Western Pacific Region to 5.9% among females in the African Region. Depression is more common among females 5.1% than males 3.6%(7). Depression is caused by a combination of genetic, biological, environmental, and psychological factors. A study conducted in Ethiopia; the prevalence of depression was 9.1%. According to this study age, marital status, number of diagnosed chronic non communicable diseases and alcohol consumption were the most important risk factors for depressive episodes(8). 
Many literatures showed depression is a common consequence of infertility. A study conducted in Iraq; depression was found to be prevalent in 68.9% of the study population (9). A study conducted in Nigeria, the prevalence of depression in infertile women was 67.6%. And also another study in this country showed the prevalence of depression on women seeking infertility care was 54.5%(10,11). A study conducted in India the prevalence of depression among infertile women was 57.1%. Another study in this country showed the prevalence of psychiatric disorder in infertile women was 54%. Among those 18% had depression and 16% had anxiety disorder (12,13). A study conducted in Ghana showed a significant positive correlation in between depression with age of the women and the duration of infertility (14). But there is scarcity of studies on prevalence and predisposing factors of depression on infertile women in this country as well as St. Paul’s hospital Millennium medical college. The important of this study is to assess the magnitude of depression among infertile women and enhance the development of psychological interventions for the prevention and treatment of the problem.
Methods
This was a Hospital based cross sectional study conducted from November 11/ 2019 – February 11/ 2020 among women seeking infertility care at St. Paul’s Hospital Millennium medical college, Addis Ababa, Ethiopia, after approval by ethical committee of the collage. 349 women were included in the study by systematic random sampling technique among women seeking infertility care at Gynecology OPD/ infertility clinic.
The inclusion criteria were all women 15 – 49 years of age who come for infertility care at Gynecology OPD/infertility clinic during the study period with history of failure to conceive of at least 12-month duration despite unprotected sexual intercourse. Women excluded from study were those who had depressive disorder before diagnosis of infertility or women who had depression secondary to any other organic disorder.
A structured questionnaire was prepared in English language and then translated into Amharic and then it was translated back into English. The tool used for the screening of depression among infertile women was the patient health questionnaire (PHQ9) and it’s validated Amharic version. Patient health questionnaire-9 (PHQ-9) is a nine-item, 27-point score, self-administered or interviewer-administered questionnaire and based on the Diagnostic and Statistical Manual of Mental Disorders, 4th Edition (DSM-IV) criteria (15). Depression severity was based on the PHQ-9 scores, which range from 0 to 27 (15,16). 
 A positive depression screen was defined by if one of the following 2 criteria’s fulfilled. First either one or both first two PHQ-9 questions endorsed as a 2 (more than half the days) or 3 (nearly every day). Second for question 1 through 9, need a total of five or more boxes endorsed within the shaded areas of the form to arrive at total symptom count (question 1-8 must be endorsed as 2 or 3; question 9 must be endorsed as 1,2or 3). Depression severity was defined as follows: scores of 0 to 4 defined no or minimal depression, scores of 5 to 9 defined mild depression, score of 10 to 14 defined moderate depression, scores of 15 to 19 defined moderately severe depression and scores greater than 20 defined severe depression. The social functioning was assessed as: ‘not difficult at all’, ‘somewhat difficult’, ‘very difficult’ or ‘extremely difficult’ (17). Two data collectors were recruited, and a two day’s training session was given on the purpose of the study, handling of ethical issues during data collection and content of the questionnaire. Written informed consent of patients to participate in the study was received.
The data was cleaned, entered, and analyzed by using the SPSS version 25.  Frequencies and cross tabulations were used to summarize descriptive statistics of the data and tables and graphs were used for data presentation. Bivariable logistic regression analysis was used to check variables association with dependent variable individually. Variables found to had association with the dependent variable (p-value up to 0.2) were entered in to multivariable logistic regression models for further analysis and variables having P- value of less than 0.05 were considered as significantly associated with the dependent variable.


Result
Demographic and socio-economic characteristics
For this study we recruited a total 349 women who came for infertility care (a response rate of 100%). Among the total studied  women the highest numbers, 225(64.5%) were in the age group of 30-39 years and median age of the studied infertile women was 33 years. From the total studied women the highest number, 139(39.8%) were educated up to secondary school. Regarding partners education the highest number 132(37.8) were educated up to secondary school level. The highest number of women, 157(45%) were got average family monthly income of less than 5000birr. (Table1).
Infertility characteristics
Among the total studied infertile women 225(64.5%) had primary infertility and 124(35.5%) had secondary type of infertility. Regarding duration of infertility the highest number, 196(56.2%) had duration of less than five years and 89(25.5%) had infertility duration of 5-9 years. From the total infertile women 200(57.3%) had a history of treatment for infertility. Among the total women who had secondary infertility, 60(48.4%) had one child and 46(37.1%) had no child. Regarding to their partners fertility status about 176(50.4%) of the study women had partner with proven fertility status (Table2). 
Prevalence of Depression and Severity level
Based on this study finding, the prevalence of depression among 349 studied women came for infertility care was 147(42.1%). Among the total women who had depression highest number, 81(55.1%) had mild depression followed by 43(29.2%) moderate depression. The rest 22(15%) and 1(0.7%) had moderately severe and severe depression respectively. (Fig1) Among the total studied women on assessment of level of difficulty on daily activities from those had one tick of depression symptoms, about 167(47.9%) had somewhat difficulty, 60(17.2%) had very difficult and 4(1.1%) had extreme difficulty on daily activities. But about 67(19.2%) of the studied women had no difficulty on daily activities.
Table 1: Demographic and socio-economic characteristics of infertile women seeking infertility care at SPHMMC, Addis Ababa, Ethiopia, 2020
	Variable Name
	Frequency
	 Percent

	Age
	20-29 years
	77
	22.1

	
	30-39 years
	225
	64.5

	
	40-49 years
	47
	13.5

	Residency
	Urban
	306
	87.7

	
	Rural
	43
	12.3

	Educational level of the women
	Un-educated
	40
	11.5

	
	Primary
	84
	24.1

	
	Secondary
	139
	39.8

	
	College and above
	86
	24.6

	Partner level of education
	Un-educated
	30
	8.6

	
	Primary
	78
	22.3

	
	Secondary
	132
	37.8

	
	College and above
	109
	31.2

	Employment status
	Housewife
	137
	39.3

	
	Farmer
	15
	4.3

	
	Others
	30
	8.6

	
	Merchant
	75
	21.5

	
	Government employee
	92
	26.4

	Years since marriage
	<2 years
	2
	0.6

	
	2-5 years
	108
	30.9

	
	>5 years
	239
	68.5

	Previous history of divorce
	Yes
	73
	20.9

	
	No
	276
	79.1

	Monthly Family income
	<5000birr
	157
	45.0

	
	5000-9999birr
	115
	33.0

	
	≥10000birr
	77
	22.1
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	Variable Name
	Frequency
	         Percent

	Infertility type
	Primary infertility
	225
	64.5

	
	Secondary infertility
	124
	35.5

	Duration of infertility
	<5 years
	196
	56.2

	
	5-9 years
	89
	25.5

	
	≥10 years
	64
	18.3

	History of  treatment for infertility
	Yes
	200
	57.3

	
	No
	149
	42.7

	Partner proven fertility
	Yes
	176
	50.4

	
	No
	173
	49.6

	Number of alive child for secondary infertility(N=124)
	No child
	46
	37.1

	
	1 child
	60
	48.4

	
	2 children
	16
	12.9

	
	≥3 children
	2
	1.6

	Sex of alive child for secondary infertility(N=78)
	Male
	33
	42.3

	
	Female
	33
	42.3

	
	Both
	12
	15.4





[bookmark: _Toc40251790]Figure 1: Depression severity level among the studied infertile women in SPHMMC, Addis Ababa, Ethiopia, 2020 
Multi-variable analysis of factors associated with depression
In order to assess factors associated with depression on women who came for infertility care, we conducted multi-variable logistic regression analysis on those variables had P-value <0.2 on bi-variable analysis result. This multi-variable logistic regression result showed that the odds of depression among women with primary infertility were (AOR: 3.5, CI 1.5-7.9) higher as compared with women had secondary infertility. The odds of depression on the age group of 30-39 years were higher (AOR: 3.7, CI: 1.4-9.6) as compared with those infertile women in the age group of 20-29 years. Those infertile housewife women were (AOR: 4.3, CI: 1.2-15.7) more depressed as compared with government employee women.   The odds of depression on those women had partners educated up to primary school level were higher (AOR: 3.2, CI: 1.2-8.9) as compared with those women had partners who were learnt college and above. The odds of depression among women had infertility duration greater or equal to 10 years were higher (AOR: 10.2, CI: 3.2-33.6) as compared with those women had infertility duration of less than five years. Those women got average monthly income of less than 5000birr had (AOR: 4.4, CI: 1.3-14.5) more depression as compared with those women got average monthly income of greater or equal to 10000birr. The odds of depression among those women had history of divorce were (AOR: 4.3, CI: 1.4-13.0) higher as compared with those women didn’t have history of divorce (Table 3).
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	           Variable Name
	COR(CI)
	AOR(CI)
	P-value

	Age
	20-29 years
	Ref
	Ref
	

	
	30-39 years
	4.8(2.4-9.4)
	3.7(1.4-9.6)
	0.008

	
	40-49 years
	8.7(3.7-20.4)
	3.6(0.9-15.5)
	0.08

	Residency
	Urban
	Ref
	Ref
	

	
	Rural
	9.0(3.9-21.0)
	1.9(0.3-12.1)
	0.5

	Educational level of the women
	Un-educated
	19.4(7.7-49.3)
	0.7(0.1-4.8)
	0.7

	
	Primary
	11.6(5.6-24.0)
	1.3(0.3-5.7)
	0.8

	
	Secondary
	1.7(0.9-3.5)
	0.5(0.1-2.1)
	0.4

	
	College and above
	Ref
	Ref
	

	Partner level of education
	Un-educated
	11(4.1-29.7)
	1.3(0.3-6.2)
	0.8

	
	Primary
	10.7(5.3-21.4)
	3.2(1.2-8.9)
	0.03

	
	Secondary
	0.9
	0.4(0.2-1.1)
	0.09

	
	College and above
	Ref
	Ref
	

	Employment status
	Housewife
	10.0(5.3-18.9)
	4.3(1.2-115.7)
	0.03

	
	Farmer
	5.0(1.6-15.8)
	0.5(0.04-5.4)
	0.6

	
	Others
	1.5(0.6-4.0)
	0.9(0.2-4.2)
	0.9

	
	Merchant
	1.5(0.7-3.1)
	1.2(0.3-5.2)
	0.8

	
	Government employee
	Ref
	Ref
	

	Previous history of divorce
	Yes
	19.2(8.8-41.9)
	4.3(1.4-13.0)
	0.01

	
	No
	Ref
	Ref
	

	Monthly Family income
	<5000birr
	18.5(8.2-41.3)
	4.4(1.3-14.5)
	0.01

	
	5000-9999birr
	3.3(1.4-7.7)
	1.7(0.6-4.8)
	0.4

	
	≥10000birr
	Ref
	Ref
	

	Infertility type
	Primary infertility
	2.7(1.7-4.3)
	3.5(1.5-7.9)
	0.003

	
	Secondary infertility
	Ref
	Ref
	

	Duration of infertility
	<5 years
	Ref
	Ref
	

	
	5-9 years
	3.5(2.1-6.0)
	1.8(0.8-4.1)
	0.2

	
	≥10 years
	33.4(13.5-82.5)
	10.3(3.2-33.6)
	<001

	Previous treatment of infertility
	Yes
	1.6(1.1-2.5)
	0.9(0.4-1.9)
	0.7

	
	No
	Ref
	Ref
	

	Partner proven fertility
	Yes
	2.6(1.7-4.0)
	1.1(0.5-2.4)
	0.7

	
	No
	Ref
	Ref
	


Discussion
Based on our study result finding the prevalence of depression among women who seek infertility care was 42.1%.  This result is significantly higher than the prevalence of depression in the general population of Ethiopia, the prevalence of depression was 9.1% and 6.8% reported from two different studies. A study conducted in Nigeria, the prevalence of depression in infertile women was higher than our study result, 67.6% and another study in this country showed the prevalence of depression on women seeking infertility care was 54.5%.  A study conducted in Ghana showed that the prevalence of depression was 62.0% and this finding is higher than our study result.  In countries like Ethiopia, childbearing is very important and valuable. Having a child stabilizes family and increases marital satisfaction. Absence of children may cause marital problems such as divorce or even second marriage that produce mental health problems and stress in most of infertile women in our country (8,10,11,14,18) 
In this study result depression was higher in women with primary infertility about 50.2%. This finding was similar with a study conducted in Nigeria; the prevalence of depression in primary infertile women was 51.9%. Another study in Saudi Arabia showed that the prevalence of depression in primary infertile women 53.8%, this result is also comparable with our finding on primary infertility(11,19). 
According to this study finding the odds of depression among primary infertile women were 3.5 times higher as compared with those women had secondary type of infertility. This finding was similar with a study conducted in Iraq showed that depression was significantly associated with primary type of infertility(9).
The odds of depression on the age group of 30-39 years were 3.7 times higher as compared with those infertile women in the age group of 20-29 years. A study conducted in Ghana and Hungary showed a significant association was reported in between depression and age of the women. Another study in Nigeria showed the opposite of this result, which showed that there was no significant association in between depression and age of infertile women(10,14,20).
From the studied infertile women their occupation was housewife had 4.3 times higher rate of depression as compared with government employee women. This result finding is similar with a study conducted in Nigeria which showed that depression was significantly associated with occupation of infertile women (10).     
The odds of depression on those women had partners educated up to primary school level were 3.2 times higher as compared with those women had partners learnt college and above. 
The odds of depression among women had infertility duration greater or equal to 10 years were 10.3 times higher as compared with those women had infertility duration of less than five years. Previous studies conducted in Nigeria, Iraq and India showed that long infertility duration was significantly associated with depression in infertile women (9,13,14).  
The odds of depression among those women had history of divorce were 4.3 times higher as compared with those women didn’t have history of divorce.
Those women got average family monthly income of less than 5000birr had 4.4 times higher depression as compared with those women got average monthly income of greater or equal to 10000birr. This study finding goes with a study conducted in India which showed that low socio-economic status was significantly associated with depression in infertile women(13)
Conclusion and recommendation
According to this study result the prevalence of depression is about forty-two percent and this show high level double burden on infertile women.  In this study age of the women, type of infertility, duration of infertility and partners’ educational level are significantly associated with depression in infertile women. In addition average monthly income and occupation of the women are significantly associated with depression.  It is important to establish psychosocial and psychiatric services in all infertility treatment centers in order to address and reduce this high burden of psychological problems in infertile women and their families. And also health professionals should be vigilant for detecting and managing depression in women coming for infertility care.




Strength and limitations
Strength -response rate was 100 %
               -the first study in SPHMMC
Limitations -It was done on one institution only
                    -Some patients omit information about depressive symptoms
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