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suggest recommendations based on study findings, particularly to 
benefit the needy population in the area.

Mat e r i a l s a n d Me t h o d s

The study was a community-based cross-sectional descriptive study 
conducted from April to August 2021 in an RHTC, Sankh Shyopuri, 
Bassi, Jaipur, Rajasthan, under the administrative control of the 
principal of Jaipur National University Institute of Health Sciences 

in t r o d u c t i o n

Infertility in developing countries is a relatively unpopular subject 
for sex and reproductive health, yet its effects can be surprising. 
The inability to conceive or have children can lead to stigma or 
divorce, and it may have economic, psychological, or other health 
consequences. Although men and women have an equal chance 
of not having children, women are often blamed, and infertility has 
been linked to close partner violence.1

India is the second largest population country in the world, 
with 1.3 billion people. The United Nations predicts India will 
surpass China (1.4 billion) in population later in 2022. But the 
unexpected problem facing Indian youths is that they are unable 
to reproduce. These stories have two sides; on one hand, it is a 
heavily populated country, and on the other hand, couples are 
infertile.2

Presently, the infertility rate among the Indian population 
is 10–14% higher in urban areas, where one in six couples is 
affected.3 This issue has never been properly addressed, although 
it is a public health problem.

There is scarce data on the prevalence of infertility in rural 
communities, especially in north-west India. With this background, 
this study was designed to find out the prevalence of primary 
infertility and associated factors in rural areas of Jaipur district 
of Rajasthan. Secondly, we aimed to assess its correlation with 
sociodemographic and physiological aspects. Lastly, we intend to 
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ab s t r ac t
Background: The inability to conceive is experienced as a stressful situation and has an impact on multiple dimensions of health for both 
individual and society. Despite the significant concerns of infertility, estimation of its prevalence is limited.
Infertility is seen as a stressful situation and affects many aspects of life for the individual and the community. Despite the remarkable trepidations 
of not having children, estimation of its prevalence is limited.
Objectives: To estimate the prevalence and establish a relationship with sociodemographic factors of primary infertility.
Materials and methods: The study was a community-based cross-sectional descriptive study conducted from April to May 2021 in a rural health 
training center (RHTC) area among 1860 eligible couples aged 18–49 years. A complete enumeration of all the houses was done to list all the 
eligible couples residing in the area. Data were collected by a face-to-face interview on a house-to-house visit by interns posted in RHTC using a 
predesignated, pretested semi-structured data collection tool. The data collected were compiled and entered in an MS Excel sheet and analyzed 
using Statistical Package for the Social Sciences (SPSS) program version 23 (SPSS Inc., New York, USA). Categorical variables were expressed in 
actual numbers and percentages. Categorical variables were compared using Pearson’s Chi-square.
Result: The overall prevalence of primary infertility in our study was found to be 7.25%. The percentage of women with primary infertility 
increased with higher age-groups. Sociodemographic factors which had a statistically significant association with primary infertility were age 
at marriage (p < 0.01), religion (p < 0.01), literacy (p < 0.03), occupation (p < 0.01), socioeconomic status (p < 0.001), family history of infertility 
(p < 0.02), and addiction (p < 0.03). Physiological factors that had a statistically significant association with infertility were body mass index 
(BMI) (p < 0.001), age of menarche (p < 0.03), and menstrual pattern (p < 0.01).
Conclusion: The findings of this study can benefit healthcare providers and policymakers in providing enhanced reproductive services to the 
rural population.
Keywords: Primary infertility, Prevalence, Rural, Sociodemographic.
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The result of this study is discussed broadly under two headings: 
sociodemographic and physiological factors. Sociodemographic 
factors which had a statistical correlation with primary infertility 
were: age at marriage, religion, literacy, occupation, socioeconomic 
status, family history of infertility, and addiction. It was observed 
the odds of an infertile woman who got married at ≥21 years of 
age are twice compared to a woman who got married at ≤20 years 
of age-group [odds ratio (OR): 1.57; 95% confidence interval (CI): 
1.1038–2.2351, p = 0.0121]. The religion of women was significantly 
associated with primary infertility. The incidence of infertility 
among Hindu women was greater compared to women of other 
religions. The majority of the women in the rural population were 
illiterates. In the literacy level of the participants sampled, primary 
infertility was found to be higher among literate women compared 
to illiterates which is statistically significant (p < 0.091). In addition, 
the risk of being infertile was found to be one and half times more 
in employed women compared to homemakers (OR: 1.54; 95% CI: 
1.0883–2.1982, p = 0.015). Similarly, the odds of being infertile in 
the higher socioeconomic group are almost two times than that of 
women living in lower socioeconomic conditions (OR: 1.7924; 95% 
CI: 1.2603–2.5491, p = 0.012). Women who had a family history of 
infertility carried 2.3 times more risk of being infertile as compared 
to those without such a family history. Addiction was found to 
affect infertility too. Women who were addicted to tobacco/alcohol 
carried a 1.63 times higher risk of being infertile compared to 
women who were teetotalers (OR: 1.63; 95% CI: 1.0235–2.6274, p = 
0.0397) (Tables 2 and 3).

The relationship between BMI values of women at childbearing 
age and the incidence of infertility were as follows: the odds of an 
infertility incidence in preobese and obese women were twice 
compared to women with underweight and normal women. (OR: 
1.83; 95% CI: 1.2635–2.6611, p = 0.001). At the same time, we found 

and Research Center, Jaipur for the training of students in community 
medicine. RHTC covers a population of 14,542 based on the 
2011 census. All married women, cohabiting women, premenopausal 
women, and women without the use of contraceptives from 
18 to 49 years who presented on the day of the survey and were 
willing to participate were enrolled in the study. Those not found 
in the house at the time of the visit, divorced/separated, couples 
using contraceptives, HIV serodiscordant couples, and temporary 
visitors/guests to the house were excluded from the study. A 
complete enumeration of all the houses was done to list all the 
eligible couples residing in the area. Data were collected by a 
face-to-face interview on a house-to-house visit by interns posted 
in RHTC using predesignated, pretested semi-structured data 
collection tool.

Data collection comprised initial interaction with the respondents. 
The respondents were assured about the confidentiality and ethical 
principles that would be followed and the background and purpose 
of the visit. Data collected were monitored by the supervisors from 
time to time. The data documented the following information—
sociodemographic details, BMI, menstrual history, infertility history 
including history of any previous treatment taken, surgical history, 
and coital history. The socioeconomic class was calculated using 
the modified BG Prasad socioeconomic classification–2020 version. 
Infertility was defined as the failure to achieve a pregnancy after 
12 months or more of regular unprotected sexual intercourse.

The data collected were compiled and entered in an MS Excel 
sheet and analyzed using the SPSS program version 23 (SPSS Inc., 
New York, USA). Categorical variables were expressed in actual 
numbers and percentages. Categorical variables were compared 
using Pearson’s Chi-square.

No ethical issues were involved as no intervention was carried 
out; however, verbal consent was obtained to proceed with the 
survey.

re s u lt

In this cross-sectional study, out of 1924 women between 18 and 
49 age-groups, 1860 women were found to be eligible for the study.

The majority of the women (35.75%) belonged to the 18–25 years 
age-group, followed by 26–35 years (33.44%) and 36–49 years 
(30.80%), as shown in Table 1. Among the eligible couples, primary 
infertility was found in 135 (7.25%) women.

Table 1: Distribution of women by age

Age in years
Women with primary 

infertility (n = 135)
Fertile women 

(n = 1725) Total (n = 1860)

18–25 years 23 (17.03) 642 (37.28) 665 (35.75)
26–35 years 58 (40.74) 567 (32.70) 622 (33.44)

36–49 years 54 (42.22) 516 (29.91) 573 (30.80)

Table 2: Sociodemographic profile of study group

Variables Category Infertile women Fertile women p OR 95% CI

Age of marriage ≤20 years 58 1008 0.0121 1.5707 1.1038, 2.2351
≥21 years 77 852

Religion Hindu 129 1653 0.0195 2.6924 1.1726, 6.1820
Others 6 207

Literacy Literate 58 628 0.0306 1.4777 1.0371, 2.1055
Illiterate 77 1232

Occupation Employed 71 784 0.0150 1.5467 1.0883, 2.1982
Housewife 63 1076

Socioeconomic status I and II 62 598 0.0012 1.7924 1.2603, 2.5491
III, IV, and V 73 1262

Family history of infertility Yes 9 56 0.0246 2.3010 1.1126,4.7590
No 126 1804

Addiction Yes 23 207 0.0397 1.6399 1.0235, 2.6274

No 112 1653
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(2005–2006) report. The infertility rate increases with age in the 
first marriage. In the NHFS-3 data, infertility increased from 1.68 to 
2.35% for women whose first marriage was ≤18 years compared to 
those whose first marriage was over 18 consecutive years. A study 
similar to the results of our study conducted by Acharya in the state 
of Rajasthan noted that by marrying at a younger age, she gains a 
more fertile life, which increases the duration to achieve pregnancy.11

In our study, there was a significant association of infertility 
with religion. This could possibly be explained by the delayed age 
of marriage in Hindus compared to other religious groups. Almost 
all participants during their interview process expressed faith in 
God. Women to deal with adversity can use their religious/spiritual 
dogmas to find sense and faith in their anguish.12 Most infertile 
women believe infertility is a curse of their past birth conducts. 
Similar findings were observed in a study by Sheoran and 
Sarin.13 Another study by Berger et al. reported that some infertile 
women lost faith in God because of the trauma of infertility. Many 
people believe that the cure for infertility is based on God’s will.14

There is a converse relationship between the level of 
educational achievement, employment, socioeconomic status, 
and primary infertility for women. The results of the present study 
were similar to those quoted in other studies. With increasing 
levels of access to education among women, the rate of infertility 
increases. This can be attributed to the fact that in the quest for 
higher education, women are investing heavily in jobs and other 
occupations, and thus marriage is delayed.

Working women have a 20% more chance of infertility 
compared to unemployed women.9,11,15–19

In our study, a relationship exists between family history 
and primary infertility. Genetic factors play a major role in the 
pathogenesis of human infertility. This is supported by the fact that 
certain diseases which run in families can be responsible for having 
a pregnancy problem, such as polycystic ovarian syndrome—a 
common cause of anovulation, endometriosis that can lead to 
blockage of uterine tubes, and uterine fibroids—noncancerous 
growths of the uterus can also be a case. Male infertility can be 
considered to be a genetic condition.20,21

A statistically significant association was found in our study 
between primary infertility and smoking. In a study conducted by 
Yang et al. in a rural Chinese area, it was found that male smoking 
may have an adverse impact on couples’ infertility.22 Similar results 
were found in other studies conducted by Sharma et al. and Udgiri 
et al. in their meta-analysis of women.23,24 Most likely, women in 
rural areas smoke to free themselves from stress and boredom.

Significant statistical correlations were found in our study 
between primary infertility and smoking. In a study conducted 
by Yang et al. in rural China, it was found that male smoking may 
adversely affect infertility in couples.22 Similar results were obtained 
from other studies conducted by Sharma et al. and Udgiri et al. in 
their meta-analysis for women.23,24 Rural women most likely smoke 
to relieve stress and frustration.

Our results are similar to previous studies. Many studies have 
emphasized the relationship between obesity and infertility. 
Obesity underwrites to anovulation and menstrual irregularities, 
reducing the rate of pregnancy.

Obese women had four times higher menstrual problems than 
normal built women.25

In all previous studies such as our studies, the increase in the 
incidence of infertility was reflected in the increase in the age of 
menstruation. But it should be noted that different subjects took 
different age-group criteria for study.26,27

women who attained menarche ≤14 years had a lower incidence of 
infertility than those who had menarche at a later age of ≥15 years.

The other important risk factor is the menstrual pattern. We 
divided the sampled women in relation to menstrual patterns 
into two groups: abnormal and normal. Our results showed that 
the group with the normal menstrual pattern exhibited the lowest 
prevalence of infertility, and abnormal menstrual patterns led to 
an increase in infertility incidence.

di s c u s s i o n

Infertility is defined as the inability to conceive after 12 months 
or more of regular unprotected sexual intercourse due to failure 
of either the male or female reproductive organ or both. In some 
studies, the duration for non-conceive is taken as 2 years or 
more.4 Infertility is broadly divided into two categories—primary 
and secondary. In primary infertility, pregnancy never happened, 
whereas, in secondary infertility, pregnancy took place earlier, at 
least once.

Infertility affects millions of couples worldwide which has got a 
tremendous bearing on their families and societies. Although both 
women and men may be infertile, women in male relationships 
are often blamed for being infertile, whether they are infertile or 
not. Infertility has a devastating effect on society in the lives of 
barren couples, especially women, who often face violence and 
are divorced, socially excluded, emotionally tortured, depressed, 
anxious, and self-conscious.5

In spite of the encumbrance and bearing of infertility on 
affected couples, estimations regarding its prevalence are 
limited. Reports from different studies around the world showed 
prevalence of infertility between 3.5 and 22% based on the different 
methodologies of study.6–9

In industrialized countries, the possibility of primary infertility 
is estimated to be 10–15%.6 Primary infertility in Canada stands 
at 15.7% compared to 3.9 and 9.1%, respectively, for Pakistan and 
Nepal.

World Health Organization (WHO) reports estimate the 
prevalence of India’s primary infertility to be between 3.9 and 16.8%. 
The percentage of infertility varies widely across different states, 
with a mere 3.7% in Uttar Pradesh, Maharashtra, and Himachal 
Pradesh to 5% in Andhra Pradesh and 15% in Kashmir.9 This wide 
variation could be because of differences in the methodology of 
the study. As per the Indian Council of Medical Research study, in 
which a sample from 13 districts with 37,570 women participants, 
the prevalence of infertility was found to be 4% in urban and 3.7% 
in rural.10

The prevalence of primary infertility in the current study was 
found to be 7.26% which is within mentioned WHO range.

The age-group is one of the most important infertility factors 
according to the National Family Health Survey (NHFS)—3 

Table 3: Physiological characteristics of study group

BMI Underweight 
and normal

89 1451 0.0014 1.8336 1.2635, 
2.6611

Preobese and 
obese

46 409

Age of 
menarche

≤14 years 61 1014 0.0366 0.6877 0.4842, 
0.9770≥15 years 74 846

Menstrual 
pattern

Abnormal 51 558 0.0119 1.6081 1.1105, 
2.3287Normal 74 1302
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li M i tat i o n s o f st u dy

Prior instruction was given to the intern students about how to 
approach participants and get answers to the questionnaires. In 
spite of the efforts, understanding all instructions by all students 
was doubtful as some students were from a non-Hindi background. 
This might have led to the wrong selection of answers because of 
wrong understanding. Participants might have the unwillingness 
to provide honest answers stemming from the participant’s natural 
desire to provide socially acceptable answers in order to avoid 
embarrassment or appease the department/institute conducting 
the study. As infertility is a socially sensitive topic, the seriousness 
of taking advice for investigation and treatment given by intern 
students to primary infertility women was felt doubtful.

re co M M e n dat i o n s

During community medicine posting, giving the students an 
assignment on the removal of myths and misconceptions of at least 
five infertile couples would be helpful. Positive initiatives should be 
encouraged by the press and media for demand generation to establish 
more treatment centers for infertility. Infertile couples adopting a child 
should be given adequate returns in the form of monetary and other 
benefits like insurance and health coverage. Such couples should 
be publicly felicitated in order to encourage others to adopt a child. 
This will reduce the burden on orphanages. Treatment for infertility 
drugs and other health facilities should be available for free or at a 
subsidized rate from the government. Myths and misunderstandings, 
misconceptions of social, religious, economic, and health matters 
should be systematically studied, and infertility awareness should 
be guided specifically in different areas. Health workers have a great 
responsibility to involve public opinion on this important issue. All 
tertiary care centers should develop an ethical obligation to society—
well-equipped centers for investigation and treatment of infertility. 
The inclusion of a chapter on basic reproductive health in the school 
curriculum may soften the social stigma of infertility.

co n c lu s i o n

On one hand, we all are concerned about India’s “population 
explosion,” and on the other hand, infertility problem exists as a 
neglected issue, although it is a significant public health problem. 
Infertile women attributed infertility to supernatural causes, 
fate, and psychosexual problems. Statistical corelationship was 
found between primary infertility and age, religion, literacy state, 
occupation, socioeconomic status, addiction (smoking), BMI, age 
of onset of menarche, and menstrual pattern. Health planners must 
include programs for dealing with infertility at the community 
level and at all levels of health care. Further studies on myths and 
misunderstandings, misconceptions of social, religious, economic, 
and health matters, should be systematically done so that infertility 
can be addressed specifically in different areas.
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