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Abstract 
Introduction: Infertility is defined as the failure to achieve clinical pregnancy after 12 months or more of regularly unprotected sexual 

intercourse. According to a systematic analysis of National Health Survey-2010, approximately 10.5% of women around the world 

experienced secondary infertility and roughly 2% experienced primary infertility. 

Objectives: To analyse the risk factors for infertility in eastern part of North India. 

Materials and Methods: This cross-sectional, analytical pilot study was done from January 2018 to March 2018 as a schedule based 

survey involving 65 couples with infertility attending Sir Sunderlal hospital, Varanasi, U.P., that primarily caters to patients from eastern 

part of north India. Sixty valid couples were analysed. 

Results: Seventy per cent couples resided in eastern U.P. and 60% belonged to middle socioeconomic status. Treatment was sought ≥ 3 

years by 86.7%. Among a total number of 60 females partners in their reproductive age (15-49 years), 31 (51.7%) had primary infertility 

and 29 (48.3%) had secondary infertility. The age group of 27-38 years comprised of 53.3% females and 65.6% of these had secondary 

infertility. Those females with regular menstrual cycles had a predominance of primary infertility (70%) and irregular cycles was 

associated more with secondary infertility (66.7%). 

Conclusion: Association of primary and secondary infertility was found with age & menstrual irregularity, hence these may be considered 

as risk factors. BMI and amount of menstrual flow were not significantly associated with either types of infertility and need further 

evaluation in a larger study. 
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Introduction 
Infertility is defined as the failure to achieve clinical 

pregnancy after 12 months or more of regularly unprotected 

sexual intercourse.1 According to a systematic analysis of 

National Health Survey-2010, approximately 10.5% of 

women around the world experienced secondary infertility, 

and roughly 2% experienced primary infertility.2 The 

prevalence of secondary infertility, in particular, varies 

widely by region and country, ranging from less than 6% to 

greater than 16% of women. However, comprehensive 

epidemiological studies on the risk factors for infertility are 

not well documented3,4 and although parameters such as 

age, obstetrical history, smoking patterns, menstruation, 

BMI index, lifestyle and environmental factors are 

traditionally considered to be the major risk factors leading 

to infertility,5 it is worth finding out the specific risk factors 

in certain defined regions. In this pilot study, an analysis of 

the risk factors in infertile couples from eastern part of north 

India was done in order to create a platform for a study of 

much larger magnitude, involving at least 1500 couples, so 

as to provide guidance for further prevention of infertility. 

 

Materials and Methods 
The study was approved by the Ethics Committee of 

Institute of Medical Sciences, Banaras Hindu University, 

Varanasi, India and all participants signed the consent 

forms. 

The study population in this schedule based cross-

sectional, analytical pilot study comprised of 60 couples 

recruited from the gynecology out-patient department of Sir 

Sunderlal Hospital, Institute of Medical Sciences, Banaras 

Hindu University in Varanasi (U.P.) India, from January to 

March 2018.  

Inclusion Criteria of couples was as stated below:  

1. Reproductive age group of 15-49 years  

2. In de facto marriage  

3. Presence of history of infertility, primary or secondary, 

as defined by WHO1. 

Exclusion Criteria was as stated below:  

1. Couples not living together for a period of more than 6 

months 

2. Divorced or widowed  

3. Not residing in eastern part of north India. 

In the present study, a self-designed schedule was employed 

to collect the following information:  

General Demographic Information: Age, address, 

occupation, religion, socioeconomic status (Kuppuswamy 

scale) and diet. BMI was calculated as weight in kilograms 

divided by the square of the height in metres (kg/m2) 

according to the WHO criteria, which defined underweight 

as less than 18.5 kg/m2; moderate as 18.5–24.9 kg/m2; 

overweight as 25.0–29.9 kg/m2; obese as ≥ 30 kg/m2.6  

Marriage and Childbearing Status: Age at marriage, 

years since marriage, parity, prior antenatal care received, 

complications in previous pregnancies, history of prior 

procedures like caesarean sections and dilatation & 

curettage.  

Type of infertility and prior treatment for infertility. The 

WHO definition of infertility was used and defined as the 

failure to achieve a clinical pregnancy after 12 months or 
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more of regularly unprotected sexual intercourse. Female 

primary infertility defined as women who have never been 

pregnant or given birth after sexual maturity. Female 

secondary infertility: women who are having difficulty in 

becoming pregnant with previous successful delivery.1 

Menstruation Status: Amount of bleeding, whether cycles 

were regular or irregular, the presence or absence of 

amenorrhoea, dysmenorrhoea, and dyspareunia. According 

to the Williams Gynecology definition, normal menstrual 

blood volume is 30 to 50 ml, while 20 ml or less is 

considered as scanty and more than 80 ml is defined as 

excessive menstruation. 

Associated Medical Problems: Vaginal discharge, past 

medical disease history. 

 

Statistical Analysis 

Analysis of data collected was done with the Pearson 

chi square test using the SPSS software trial version 20. 

 

Results 
Demographic characteristics of the study subjects 

 

Table 1: Distribution of females according to age and type of infertility 

Age group 

(In years) 

Type of Infertility Total (%) 

Primary N (%) Secondary N (%) 

A(15-26) 18 (72.0) 07(28.0) 25(41.7) 

B(27-38) 11(34.4) 21(65.6) 32(53.3) 

C(39-49) 02(66.7) 01(33.3) 03(5.0) 

Total 31(51.7) 29(48.3) 60(100) 

Mean ± sd 26.87±5.14 30.40±4.75 28.63±5.22 

X2 = 5.76, df = 1, p = 0.0163, t = 2.77, p = 0.008 

 

Table 1 out of the total number of 60 infertile females 

partners of couples between 15-49 years, 31 (51.7%) had 

primary infertility and 29 (48.3%) had secondary infertility. 

The age distribution of the study group was divided into 

three, A=15-26 yrs., B=27-38 yrs. and C=39-49 yrs.  

Group A (15-26 yrs.) had 25 (41.7%), group B had 32 

(53.3%) and group C had only 3 (5.0%) females partners out 

of a total of 60. 

Among 25 females partners between 15-26 years of age 

(gourp A), 18 (72.0%) had primary infertility and only 7 

(28.0%) had secondary infertility, where as in the age group 

of 27-38 years (group B) only 11 (34.4%) had primary 

infertility as against 21 (65.6%) cases of secondary 

infertility. 

 

Table 2: Distribution of couples according to states and type of infertility 

States Type of Infertility Total (%) 

Primary N (%) Secondary N (%) 

Bihar 07(50.0) 07(50.0) 14(23.3) 

Eastern U.P. 20(47.6) 22(52.4) 42(70.0) 

Others* 04(100) 00(0.0) 04(6.7) 

Total 31(51.7) 29(48.3) 60(100) 

X2 = 4.03, p = 0.13, * Includes Jharkhand, Madhya Pradesh, West Bengal 

 

As seen from Table 2, 42 (70%) of 60 infertile couples 

resided in Eastern U.P., 14 (23.3%) in Bihar and only 4 

(6.7%) were from various others eastern parts of north India. 

 

 

The distribution of primary and secondary infertility in 

couples is almost equal, 20 (47.6%) and 22 (52.4%) from 

eastern U.P., 7 and 7 (50.0%) from Bihar. 

 

Table 3: Distribution of socioeconomic status, female partner BMI, years since marriage with type of infertility 

Socioeconomic Status 

(Kuppuswamy Scale) 

Type of Infertility 
Total (%) X2, p value 

Primary N (%) Secondary N (%) 

Lower  05 (71.4) 02 (28.6) 07(11.7) X2 = 1.28, 

df=2, 

p. = 0.53 
Middle  18 (50.0) 18 (50.0) 36(60.0) 

Upper  08 (47.1) 09 (52.9) 17(28.3) 

BMI (WHO Criteria6)    X2 =0.52, 

df = 1, 

p = 0.47 
Normal, 18.5–24.9 kg/m2  21 (47.7) 23 (52.3) 44(73.3) 

Abnormal* 10 (62.5) 06 (37.5) 16(26.7) 

Years since marriage    X2 = 0.078 

Df = 1 

P = 0.78 
< 3 years 05 (62.5) 03 (37.5) 08(13.3) 

≥ 3 years 26 (50.0) 26 (50.0) 52(86.7) 

* Abnormal include underweight, overweight and obese 
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In table 3, it is clearly seen that 36 (60.0%) couples out 

of total 60 were of middle socioeconomic status 

(Kuppuswamy scale), 17 (28.3%) were upper status, 

whereas only 7 (11.7%) were from lower status. The 

distribution of primary and secondary infertility is almost 

equal among the upper and middle status groups. 

This table also shows that 44 (73.3%) female partners 

had normal BMI with an equal distribution of primary and 

secondary infertility. Among cases with abnormal BMI, 

62.5% had primary infertility. 

There were only 8 couples out of 60 who sought help 

for infertility at less than 3 years of marriage whereas 52 

(86.7%) sought help at 3 or more years of marriage. Among 

these 52, primary and secondary infertility was equally 

distributed. 

 

Table 4: Distribution of menstrual flow and regularity of cycles with type of infertility 

Menstrual flow Type of Infertility 
Total (%) X2, p value 

Primary N (%) Secondary N (%) 

Scanty/amenorrhoea  13 (50.0) 13 (50.0) 26(43.3) X2 = 0.085 

Df = 2 

P = 0.96 
Normal  13 (52.0) 12 (48.0) 25(41.7) 

Excessive  05 (55.6) 04 (44.4) 09(15.0) 

Regularity of cycles    X2 = 6.67 

df = 1 

p = 0.009 
Regular  21 (70.0) 09 (30.0) 30(50.0) 

Irregular  10 (33.3) 20 (66.7) 30(50.0) 

 

Table 4 shows that among 60 females partners, scanty 

flow/amenorrhoea was found in 26 (43.3%), whereas an 

almost equal number, 25 (41.7%) had no menstrual 

problems. Only 9 (15.0%) had excessive bleeding 

With regards to menstrual cycles, the two groups of 

females with regular and irregular cycles had an equal 

number of 30 subjects. Amongst those with regular cycles, 

primary infertility was more common (21, 70.0%) and in 

those with irregular cycles, secondary infertility 

predominated (20, 66.7%) 

 

Discussion 
There have been many studies in the past investigating 

the incidence and prevalence of infertility in various 

geographical parts of the world but there is a paucity of 

literature regarding specific risk factors associated with 

infertility and its types. In 2016, the estimated overall 

median prevalence of infertility in developed and less 

developed countries was 9%.8 In 2015, a study from Iran 

reported the overall prevalence of primary infertility among 

couples as 17.3%.9 In comparison, a survey done way back 

in 2007 in India, the incidence of infertility was found to be 

14.2% among Khairwar tribe. However, these studies did 

not separately mention regarding the type of infertility 

(primary or secondary) or their associated risk factors.7 A 

review done in 2015, showed that about 8% of currently 

married women in India experienced infertility during their 

reproductive life period and among them majority suffered 

from secondary infertility (5.8%).10 However, here too, risk 

factors leading to specific infertility were not mentioned. 

This pilot study was done to find what risk factors are 

associated with the types of infertility (primary or 

secondary) in the eastern part of north India, since no such 

data was available from this region. Sixty couples seeking 

help for infertility were included based on complete 

response to our self-designed schedule survey. Among 

these, primary infertility was found to be 51.7% (31 

couples) as against the secondary infertility, 48.3% (29  

couples) which showed an equal distribution. When  

 

analysed against the 3 categories of reproductive age 

groups, that is, 15-26 (early), 27-38 (middle) and 39-49 

years (late), it was found that a greater number of infertile 

females fell in the mid reproductive age group (53.3%). The 

mean age among primary infertility was 26.87 ± 5.14 years 

and in secondary infertility was 30.40 ± 4.75 years. The 

difference between mean age was found to be statistically 

significant (p=0.008). The overall mean age for both types 

of infertility was 28.63 ± 5.22 years. This observation is 

somewhat similar to that of a study from India where the 

mean age of infertile women was found to be between 27.5 

± 9.2 years in non-Khairwar scheduled tribes and 31.3 ± 8.9 

years in Khairwar tribes.7  

In age group 27-38 years, secondary infertility was 

found to be more common (65.6%). The group of 15-26 

years had 25 (41.7%) subjects, of which 18 (72%) had 

primary infertility. This shows that significant association 

exists between age and type of infertility (p=0.016). 

When mapped against the smaller geographical units of 

eastern part of north India, it was found that 70% of couples 

with infertility belonged to eastern U.P, probably because 

the catchment hospital is situated in this region and hence 

easily accessible to patients. A greater number of cases need 

to be analysed to see whether this observation persists. 

 Looking at the socioeconomic stratification of the 

study group based on the Kuppuswamy scale, it was found 

that 60% of couples with infertility were from the middle 

socioeconomic status with an equal preponderance of 

primary and secondary infertility. The least number of cases 

were from the lower socioeconomic status (11.7%) where 

primary infertility was more common (71.4%). This low 

number of cases is probably because of the inability to 

access health services by the lower socioeconomic group 

and lesser the need to do so with at least one living child 

(secondary infertility). 

 Studies have implicated abnormal BMI as a risk factor 

as it impacts the female reproductive system by contributing 

to anovulation, irregular menses, adverse oocyte quality, 

endometrial alterations, and hormonal imbalances that 
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ultimately result in female infertility.11 Literature shows that 

in males, elevated BMI does not significantly influence 

semen quality,12 however, high blood pressure, which may 

be a consequence of long standing abnormal BMI, is a 

highly prevalent but an unrecognised condition in primary 

infertile men.13 In our study, a surprising result was that 

73.3% cases of female infertile partners from eastern part of 

north India actually had normal BMI of which there was an 

equal distribution of primary and secondary infertility which 

shows that it did not impact as a risk factor. There were only 

26.7% cases of female infertility with abnormal BMI 

wherein primary infertility dominated. This result is in 

direct contrast of what is commonly believed and needs 

further evaluation. 

 Another risk factor delineated in the study was the 

number of years since marriage or time to pregnancy.14 

Among the 2 groups, that is < 3 years and ≥ 3 years, the 

second had 52 cases of infertility (86.7%). This is probably 

because most of the couples coming to this hospital were 

already undergoing some form of treatment elsewhere and 

were referred after failure to conceive on treatment. 

Therefore, this result also needs further study and evaluation. 

 In the current study, when female infertile partners 

were assessed with regards to their menstruation status it 

was found that abnormal menstrual flow could not be 

attributed as a risk factor since patients with scanty flow or 

amenorrhoea were equal in number to those who had no 

menstrual problems (p =0.96) and only a few had excessive 

bleeding. However with regard to menstrual cycles, it was 

seen that though the 2 groups of females having regular and 

irregular cycles had an exactly equal number of infertile 

females, the ones with regular cycles had predominantly 

primary infertility (70%) and those with irregular cycles had 

more of secondary infertility (66.7%). This difference was 

found to be statistically significant (p=0.009). Since regular 

cycles usually denote a normal hypothalamic pituitary 

ovarian axis, the cause of primary infertility could be more 

of tubal/endometrial origin or a predominant male factor. 

With irregular cycles, the cause of secondary infertility 

could be more of ovarian or hormonal origin.  

So in this study, it was seen that the geographical area 

of eastern U.P. from North India yielded 70% of the couples 

with infertility. Amongst all couples analysed, 60% were 

from the middle socioeconomic status and most presented ≥ 

3 years for treatment. The middle reproductive age of 27-38 

years and irregular menstrual cycles were found to be 

significantly associated with secondary infertility whereas 

primary infertility was associated more with the lower 

reproductive age group of 15-26 years and regular menstrual 

cycles. Other variables undertaken for analysis in the study 

such as BMI and menstrual flow were not significantly 

associated.  

 

Conclusion 
In this pilot study, a number of parameters were 

assessed as possible risk factors for types of infertility. Due 

to the relatively small number of cases, many variables did 

not yield significant results and therefore were not 

discussed. However, a significant association of primary and 

secondary infertility was found with age and cyclicity of 

menstruation and these may be considered as potential risk 

factors for types of infertility. 
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