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Prevalence of Primary Infertility and its Associated Risk Factors
in Urban Population of Central India: A Community-Based
Cross-Sectional Study

Ashwini Katole, Ajeet V Saoji
Department of Community Medicine, NKP Salve Institute of Medical Sciences, Nagpur, Maharashtra, India

Background: Primary infertility is a serious health issue that has profound socioeconomic and health implications on both the individual
and society. Despite the important consequences of infertility, estimation of its prevalence is limited. Objective: The objective of the study
is (1) to estimate the prevalence of primary infertility among women of reproductive age group in urban population of Central India and (2)
to study its associated risk factors. Material and Methods: In a community-based cross-sectional study, all married women between 15 and
49 years of age in urban field practice area were included. The data were collected by face-to-face interview with the help of predesigned
and pretested questionnaire. Results: The majority of the women (39.3%) belonged to 25-29 years of age group. The overall prevalence
of primary infertility among reproductive age group women was 8.9% (51/570). Sociodemographic factors that had statistically significant
association with infertility were age at marriage more than 25 years (P < 0.05), nuclear family (P < 0.05), higher education level (P = 0.04),
employed women (P < 0.05), high socioeconomic status (P = 0.01), and family history of infertility (P < 0.05). Physiological factors that
had statistically significant association with infertility were obesity (P = 0.03), age at menarche more than 14 years (P < 0.05) and irregular
menstruation pattern (P < 0.05). Depression (P = 0.01) and stress (P < 0.05) were the psychological factors significantly associated with
infertility. Conclusion: The prevalence rate of primary infertility in urban population of Central India was lower than reported trends of infertility
from developing countries. Sound knowledge about various factors related to infertility can help health-care providers and policymakers to
design and implement various policies.
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differences in the prevalence are noted, and these differences
are largely explained by different environmental, cultural, and
socioeconomic influences, and access to health-care system. !
In sub-Saharan Africa, the prevalence differs widely from
9% in Gambia to 11.8% in Ghana compared with 21.2%
in northwestern Ethiopia and between 20% and 30% in
Nigeria.l*!"! There is paucity of data from countries of Asia
to Latin America. According to the WHO, the prevalence of

INTRODUCTION

Infertility is a serious health issue worldwide, affecting
approximately 8%—10% of couples worldwide.l") Of
60-80 million couples suffering from infertility every year
worldwide, probably between 15 and 20 million (25%) are
in India alone.**! According to a report by the World Health
Organization (WHO), one in every four couples in developing
countries is affected by infertility.”! The magnitude of the
problem calls for urgent action, particularly when the majority
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The main challenges in estimating actual burden of infertility
are the paucity of population-based studies and the varying
definitions used in the few high-quality published studies.

In less developed countries, the 12-month prevalence
rate ranges from 6.9% to 9.3%. Substantial geographical
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infertility in these regions is between 8% and 12% in couples
of reproductive age.!'"'

India is a country with a wide diversity. There is diversity
in customs, traditions, quality of living, accessibility to
health-care systems, and also climatic conditions. Due to these
factors, infertility rate varies widely not only among various
states but also across tribe and castes within the same region
of India. In addition, the definition used to define infertility
varies between various studies, making it difficult to compare
prevalence among them. Moreover, data regarding infertility
are limited in India and none from Central India.['¥) In addition
to the core prevalence of infertility due to physiological
conditions, additional cases are caused by the incidence of
preventable conditions such as infection, menstrual hygiene,
lifestyle factors, advancing maternal age, age at marriage,
postponement in childbearing for more than 1 year or more,
socioeconomic status, and occupational hazards. Hence, we
planned this study with the primary objective of estimation
of prevalence rate of primary infertility among women of
the reproductive age group in urban population of Central
India. Secondary objective was to analyze its association
with sociodemographic factors in urban population of Central
India.

MateriaL AND METHODS

After institute ethics committee clearance, community-based
cross-sectional study was done between December 2013 and
July 2015. The study was conducted at Urban Health Training
Center (UHTC) area, which is an adopted area under the
administrative control of tertiary care teaching hospital. All
married women between 15 and 49 years of age in urban
field practice area were included in this study. We excluded
women who were unmarried, divorced, menopausal, and not
willing to give consent. As per the WHO data, the estimated
prevalence of primary infertility among reproductive age group
women in India is 11.8%.!"* Using the prevalence of 11.8%
and considering 20% chance of nonrespondent and incomplete
data, the calculated sample size was 570.

The total population of the area was approximately 23,365.
According to health survey done by UHTC in 2012,
around 3985 women were within reproductive age group,
i.e., 1549 years. A list of women was prepared to calculate
the sampling interval. As per the calculation, it came to 7. The
first woman was selected by lottery method, and further women
were selected by systematic random sampling method by
taking every 7" woman from the list. If the house was locked,
then two more visits were made on different days.

The data were collected by face-to-face interview with the help
of predesigned and pretested questionnaire. Required data were
collected 2 days/week. A pilot study was undertaken in the
field practice area of the department of community medicine
to pretest the questionnaire. Informed consent was taken from
the study participants after explaining them the objectives of
the study and ensuring the confidentiality of the data.

The questionnaire was designed to obtain information
regarding age, religion, socioeconomic status, education of
women, duration of marriage, age at marriage, occupation
status, type of family, menstruation pattern, age of menarche,
first child born after marriage, family history of infertility,
height, weight, body mass index (BMI), depression,
anxiety, and stress. BMI was calculated according to Asian
classification by the WHO.!"* History of menstruation pattern
was seen for the time span of 10 years since marriage. The
socioeconomic class of the sample group was determined by
modified BG Prasad’s classification. Direct-attached storage
scale was used to determine depression, anxiety, and stress.
The interview took approximately 15-20 min per participant.

The following definitions were used in this study:

1. Epidemiological definition of primary infertility!!%!”
Women of reproductive age (1549 years) at risk of
becoming pregnant (not pregnant, sexually active, not
using contraception, and not lactating) who report trying
unsuccessfully for a pregnancy for 2 years or more is
labeled as primary infertile

2. The definition of reproductive age group women by the
WHO[]G,]S]

Women of reproductive age (or women of childbearing age)
refer to all women age 15—49 years

3. Regular menstrual cycle!™
Cyclic menstruation persists throughout the reproductive
era of life with an average rhythm of 28 plus minus 7 days,
inclusive of 4-6 days of bleeding.

Statistical analysis

The data were analyzed using IBM Corp. Released 2012. IBM
SPSS Statistics for Windows, Version 21.0. (Armonk, NY: IBM
Corp). The association of variables was done by Chi-square test
with 95% confidence interval (CI). Odds ratio (OR) was used
to compare variables of normal and infertile reproductive age
group women. Chi-square tests were two-sided, and P < 0.05
was considered statistically significant.

ResuLts

In this community-based cross-section study, we included
570 married reproductive age group women from urban
field practice area of Central India. The majority of the
women (39.3%) belonged to 25-29 years of age group followed
by 20-24 years (12.6%) and 30-34 years (13.6%) [Table 1].

Of 570 eligible women, primary infertility was found in
51 (8.9%) women. Various factors associated with primary
infertility were divided into three groups: sociodemographic,
physiological, and psychological factors. Sociodemographic
factors that had statistically significant association
with infertility were age at marriage, type of family,
socioeconomic status, literacy, occupation, and family
history of infertility [Table 2]. Religion of women was not
significantly associated with primary infertility. Women who
married after 25 years of age had 11.9 times more risk of
infertility as compared to women married before 25 years of
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age (OR: 11.98; 95% CI: 5.12-28.01, P = 0.0001). Women
living in nuclear family had 8.3 times more risk of infertility
as compared to those living in joint and three-generation
family (OR: 8.35; 95% CI: 2.00-34.83, P=0.0005). Likewise,
women with high socioeconomic status had 2.54 times more
risk of infertility than low socioeconomic status (OR: 2.54;
95% CI: 1.21-5.33, P = 0.01). The odds of being infertile in
women with education level of middle school or above was
2.4 times more as compared to women with education level
below middle school (OR: 2.4; 95% CI: 1.00-5.76, P=0.04).
Similarly, odds of being infertile in employed women was
4.9 times more as compared to homemaker (OR: 4.99; 95%
CI: 2.74-9.06, P = 0.001). In addition, risk to being infertile
in women with positive family history was almost six times
more as compared to women without history (OR: 5.91; 95%
CIL: 3.91-10.96, P = 0.0001).

Physiological factors that had statistically significant association
with infertility were obesity, age at menarche >14 years, and

Table 1: Distribution of women according to age (n=570)

Age Frequency (%)
15-19 3(0.5)
20-24 72 (12.6)
25-29 224 (39.3)
30-34 70 (12.3)
35-39 91 (16.0)
40-44 77 (13.5)
45-49 33(5.8)
Total 570 (100.0)

irregular menstruation pattern [Table 3]. The odds of being
infertile in obese and preobese women were twice as compared
to women with normal BMI (OR: 1.88; 95% CI: 1.049-3.37,
P = 0.03). Age at menarche more than 14 years had five
times more risk of infertility compared to women with the
age of menarche <14 years (OR: 4.99; 95% CI: 2.68-9.29,
P =0.0001). Similarly, women with irregular menstruation
pattern had 2.5 times more risk of having infertility
(OR: 2.54; 95% CI: 1.42-4.56, P =0.001).

Depression and stress were the psychological factors
significantly associated with infertility [Table 4]. OR of being
infertile in women with depression was 2.08 (OR: 2.08; 95%
CI: 1.16-3.74, P=0.01) whereas in women with stress, it was
2.66 (OR: 2.66; 95% CI: 1.49-4.76, P = 0.0006).

Discussion

In the present study, of 570 women of reproductive age group,
51 (8.9%) had primary infertility. Hence, the prevalence of
primary infertility is 8.9% in women of reproductive age
group (15-49 years) in urban population of Central India.
This calculated prevalence rate in our study is lower than
the reported trends of infertility from developing countries.
This could be because of better health-care facility available
in this region. According to the WHO report, the prevalence
of primary infertility in India was 3.9% (age-standardized to
25-49 years) and 16.8% (age-standardized to 1549 years)
using the “age but no birth” definition."”! In large population
survey by Boivin ef al., the prevalence rate of primary infertility
ranged from 3.5% to 16.7% in more developed nations and

Table 2: Sociodemographic factors associated with primary infertility

Sociodemographic Infertile women

Normal women Vi P OR

Cl (at 95%

factors (n=51), n (%) (n=519), n (%) confidence limit)
Age at marriage
>25 12 (48.0) 13 (52.0) 48.94 0.0001 11.98 5.122-28.010
<25 39(7.2) 506 (92.8)
Religion of women
Hindu 37 (9.8) 341 (90.2) 0.97 0.32 1.38 0.726-2.619
Others (Muslims, Christian, 14 (7.3) 178 (92.7)
Buddhist and Sikh)*
Type of family
Nuclear 49 (11.2) 387 (88.8) 11.95 0.0005 8.35 2.005-34.830
Joint and three generation 2 (1.5) 132 (9.5)
Socioeconomic status
Iand I 42 (11.1) 336 (83.9) 6.44 0.01 2.54 1.210-5.338
1L 1V, and V 9 (4.7) 183 (95.3)
Literacy status of women
Middle school and above 45(10.3) 393 (89.7) 4.08 0.04 2.40 1.002-5.769
Below middle school 6 (4.5) 126 (95.5)
Occupation
Employed 31(20.1) 123 (79.9) 32.39 0.001 4.99 2.746-9.069
Homemaker 20 (4.8) 396 (95.2)
Family history of infertility
Yes 22 (27.2) 59 (72.8) 38.44 0.0001 591 3.915-10.960
No 29 (5.9) 460 (94.1)

* Religion of women was not significantly associated with primary infertility. OR: Odds ratio, CI: Confidence interval
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Table 3: Physiological factors associated with primary infertility

Physiological factors Infertile women Normal women X P OR Cl (at 95%
(n=51), n (%) (n=519), n (%) confidence
limit)
BMI
Obese and preobese 30 (11.8) 224 (88.2) 4.61 0.03 1.88 1.049-3.374
Normal and underweight 21 (6.6) 295 (94.4)
Age at menarche
>14 35(18.1) 158 (81.9) 30.23 0.0001 4.99 2.688-9.294
<14 16 (4.3) 361 (95.7)
Menstruation pattern
Trregular 29 (14.1) 177 (85.9) 10.42 0.001 2.54 1.422-4.563
Regular 22 (6.0) 342 (94.0)
OR: Odds ratio, CI: Confidence interval, BMI: Body mass index
Table 4: Psychological factors associated with primary infertility
Psychological factors Infertile women Normal women Vi P OR Cl (at 95%
(n=51), n (%) (n=519), n (%) confidence limit)
Depression among women
Depression 30 (12.4) 211 (87.6) 6.28 0.01 2.08 1.162-3.741
Normal 21 (6.4) 308 (93.6)
Anxiety among women
Anxiety 23 (12.7) 158 (87.3) 4.60 0.031 1.87 1.048-3.36
Normal 28 (7.2) 361 (92.8)
Stress among women
Stress 27 (14.9) 154 (85.1) 11.6 0.0006 2.66 1.491-4.768
Normal 24 (6.2) 365 (93.8)

OR: Odds ratio, CI: Confidence interval

6.9% to 9.3% in less-developed nations, with an estimated
overall median prevalence of 9%.5! This study included women
aged 20—44 years and married or living in a consensual union.
Another study by Adamson et al., from South India found the
prevalence of primary infertility of 12.6%.!"! In this study,
authors included women with age between 15 and 30 years.
Similar prevalence was also found in study from Kashmir
region.”” Kumar investigated extensive infertility problem
in women aged 15-49 years from Khairwar to non Khairwar
tribes in rural area of Central India.'” The total prevalence
of primary infertility in study population was 14.2%. The
prevalence of infertility was higher in Khairwars (17.2%)
than in non-Khairwars (10%). Author has related higher rate
of infertility in Khairwar tribe to lack of access to the Indian
health delivery system and their belief in local traditional
healers (gunias). Thus, the prevalence of primary infertility
varies not only between countries but also within country.
Another important aspect is the large variation in inclusion
criteria between different studies making comparison difficult.

Demographic factors significantly associated with primary
infertility were higher educational level, employment, staying in
nuclear family and high socioeconomic condition. In the recent
past, due to rapid urbanization, elevated standard of living, rise
in education status, women are becoming more independent and
are following the trends of modern lifestyle. This appraisal of

socioeconomic status of women has contributed to modified
dietary habits, physical inactivity, which is considered to
be the risk factors of developing primary infertility.!!>2!]
Socioeconomic status is one of the risk factors for infertility.

In addition, we found that the prevalence of primary infertility
increases by aging, higher BMI, irregular menstrual pattern,
and family history of infertility. As the changing trends of
society, the level of education is increasing and also priorities
of life are changing which prolongs the age at marriage.?>%!
Most of the literature suggested that delayed age at marriage
is one of the risk factors for primary infertility.?'** Obesity
is one of the major risk factors for infertility. Hormonal
imbalance and menstrual dysfunction can be directly attributed
to obesity. This directly affects the reproductive function of
woman. History of infertility among first degree of relatives,
i.e., mothers and sisters are one of the important risk factors
for infertility.?'??) Women having family history of infertility
are at higher chances developing infertility problems mainly
due to inherent genetic diseases. In addition, menstrual hygiene
plays an important role in primary infertility. Unhygienic
menstrual practices such as reusing cotton clothes, washing
them without soap and with unclean water, social taboos and
restrictions force drying indoors, away from sunlight, and
open-air predisposes to lower reproductive tract infections,
irregular menstrual cycles, and ultimately infertility.*’)
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Several studies have demonstrated that the anxiety had a negative
effect on fertility. The women with long-standing infertility suffer
more from nervousness, panic attacks, agitation, and intolerance.
Infertility affects psychological well-being of women.[+2¢]
All these factors cause a negative impact on infertility and
also aggravate the problem of infertility. As the duration of
infertility increase, the level of anxiety among women also
increases leading to vicious cycle. In our study, we found stress
and depression significantly associated with infertility. As per
other studies, the prevalence of stress among infertile women
is high.[>2¢! In traditional country like India, childbearing is an
important milestone for healthy marital life. Infertile women
experience negative social consequence, including marital
instability, stigmatization, and abuse. It could have a serious
effect on both psychological well-being and social status of
woman.”>*"! Various problems such as health issues, sexual
distress, frustration, emotional distress, and marital problems
increases with infertility and build up the stress. The magnitude
of stress increases as the duration of infertility increase.

These are some limitation in our study. In this study, the
estimation of prevalence of primary infertility was based on
questionnaire-based interview method. Despite extensive
data seeking, the current study relied on women’s response to
these questionnaires; these assumptions may be inaccurate,
as women may not reveal accurately on this sensitive topic.
Furthermore, some infertile women may say that they do
not want pregnancy as a coping mechanism. Contrary, some
women might not engage regularly in sexual intercourse and
have lower chance of having child. In addition, this study
was based on pretested structured epidemiological-based
questionnaire; hence, specialized laboratory investigations to
ascertain the cause of primary infertility were not evaluated.

CONCLUSION

The prevalence of primary infertility in urban population of
Central India is lower than reported trends of infertility from
developing countries. Knowledge about the prevalence of
infertility and its associated risk factors is extremely important
for health-care providers and policymakers to design and
implement various policies related to prevention and treatment
of infertility.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

REFERENCES

1. World Health Organization. Infertility: A Tabulation of Available Data
on Prevalence of Primary and Secondary Infertility. Programme on
Maternal and Child Health and Family Planning, Division of Family
Health. Geneva: World Health Organization; 1991. p. 1-60.

2. Poongothai J, Gopenath TS, Manonayaki S. Genetics of human male
infertility. Singapore Med J 2009;50:336-47.

3. Chander PP, Indira H, Kusum Z. Need and feasibility of providing
assisted technologies for infertility management in resource poor
settings. ICMR Bull 2000;30:55-62.

4.

20.

21.

22.

23.

24.

25.

26.

27.

Mascarenhas MN, Flaxman SR, Boerma T, Vanderpoel S, Stevens GA.
National, regional, and global trends in infertility prevalence since
1990: A systematic analysis of 277 health surveys. PLoS Med
2012;9:¢1001356.

Boivin J, Bunting L, Collins JA, Nygren KG. International estimates of
infertility prevalence and treatment-seeking: Potential need and demand
for infertility medical care. Hum Reprod 2007;22:1506-12.

Sundby J, Mboge R, Sonko S. Infertility in the Gambia: Frequency and
health care seeking. Soc Sci Med 1998;46:891-9.

Geelhoed DW, Nayembil D, Asare K, Schagen van Leeuwen JH,
van Roosmalen J. Infertility in rural Ghana. Int J Gynaecol Obstet
2002;79:137-42.

Haile A. Fertility conditions in Gondar, northwestern Ethiopia: An
appraisal of current status. Stud Fam Plann 1990;21:110-8.

Ebomoyi E, Adetoro OO. Socio-biological factors influencing infertility
in a rural Nigerian community. Int J Gynaecol Obstet 1990;33:41-7.

. Adetoro OO, Ebomoyi EW. The prevalence of infertility in a rural

Nigerian community. Afr J Med Med Sci 1991;20:23-7.

. Okonofua FE. The case against new reproductive technologies in

developing countries. Br J Obstet Gynaecol 1996;103:957-62.

. World Health Organization. Reproductive Health Indicators for Global

Monitoring: Report of the Second Interagency Meeting. Geneva: World
Health Organization; 2001. p. 23.

. Adamson PC, Krupp K, Freeman AH, Klausner JD, Reingold AL,

Madhivanan P. Prevalence & correlates of primary infertility among
young women in Mysore, India. Indian J Med Res 2011;134:440-6.

. World Health Organization. Infecundity, Infertility, and Childlessness

in Developing Countries. DHS Comparative Reports No 9. Calverton,
Maryland, USA: ORC Macro and the World Health Organization; 2004.

. World Health Organization. Global Data Based Body Mass Index.

Geneva: World Health Organization; 2015. Available from: http://apps.
who.int/bmi/index.jsp?intropage=intro_3.html. [Last accessed on 2018
Oct 31].

. World Health Organization. Reproductive Health Indicators for Global

Monitoring: Guidelines for their Generation, Interpretation and Analysis
for Global Monitoring. Geneva: World Health Organization; 2006.
p. 1-63.

. Kumar D. Prevalence of female infertility and its socio-economic factors

in tribal communities of central India. Rural Remote Health 2007;7:456.

. Zegers-Hochschild F, Adamson GD, de Mouzon J, Ishihara O,

Mansour R, Nygren K, ez al. The International Committee for Monitoring
Assisted Reproductive Technology (ICMART) and the World Health
Organization (WHO) revised glossary on ART terminology, 2009. Hum
Reprod 2009;24:2683-7.

. Padubidri VG, Dftary S. Disorders of Menstruation. 14" ed. Noida (UP)

India: Elsevier, A Division of Reed Elsevier India Limited, Logix Park;
2008. p. 251-60.

Zargar AH, Wani Al, Masoodi SR, Laway BA, Salahuddin M.
Epidemiologic and etiologic aspects of primary infertility in the Kashmir
region of India. Fertil Steril 1997;68:637-43.

Talwar PP, Go OP, Murali IN. Prevalence of infertility in different
population groups in India and its determinants. In: Statistics and
Demography. New Delhi: National Institute of Health & Family Welfare
& Indian Council of Medical Research; 1986.

Shamila S, Sasikala S. Primary report on the risk factors affecting
female infertility in South Indian districts of Tamil Nadu and Kerala.
Indian J Community Med 2011;36:59-61.

Das P, Baker KK, Dutta A, Swain T, Sahoo S, Das BS, ef al. Menstrual
hygiene practices, WASH access and the risk of urogenital infection in
women from Odisha, India. PLoS One 2015;10:¢0130777.

Rajashekar L, Krishna D, Patil M. Polycystic ovaries and infertility: Our
experience. J Hum Reprod Sci 2008;1:65-72.

Ozkan M, Baysal B. Emotional distress of infertile women in Turkey.
Clin Exp Obstet Gynecol 2006;33:44-6.

Soltani M, Shairi MR, Roshan R, Rahimi CR. The impact of emotionally
focused therapy on emotional distress in infertile couples. Int J Fertil
Steril 2014;7:337-44.

Musa R, Ramli R, Yazmie AW, Khadijah MB, Hayati MY, Midin M,
et al. A preliminary study of the psychological differences in infertile
couples and their relation to the coping styles. Compr Psychiatry
2014;55 Suppl 1:S65-9.

W 1ndian Journal of Community Medicine | Volume 44 | Issuc 4 | October-December 2019 341




