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Objective: The aim of the study is to determine the association of body mass index (BMI) with sub-fertility
among young women in Karachi Pakistan.Methods: It is a case control study in which 284 participants were
selected through simple random sampling technique and 142 divided into cases and control group. Cases
were nulliparous women who were not able to conceive after 24 months of unprotected intercourse and
controls were primigravida women. Validated questionnaire was given to patients, height and weight was
measured and BMI was calculated. Odds ratio (OR) was calculated with logistic regression. Results: Mean
age of the study participants were (25.3 years standard deviation±2.5). After adjustment of the covariates,
women with high BMI (BMI 30 and above) were more than four times {OR 4.20 (95% confidence interval, CI,
1.59–10.14)} and women with BMI 25 to 29.9 were more than one times sub-fertile {OR 1.19 (CI
0.45–3.13)} compared to normal (BMI 20.0–22.4). The women with less frequency of intercourse (1–2
times/week) were more than three times {OR 3.73 (CI 1.75–7.94)} were sub-fertile. Conclusion: There is
need for inventions to control BMI which increase fertility level among women. Nutritional modification
requires to counter infertility because obese women require higher doses of medication and produce fewer
follicles.
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INTRODUCTION

Sub-fertility is a condition of inability of a sexually active
couple to conceive for 1 year of sexual relationship.[1] Sub-
fertility is a global issue and its prevalence worldwide is
around 10% to 15%.[1] Many factors contribute to sub-
fertility such as women’s age (>35 years), depression,
stress, exposure to radiation, high temperature and
pesticides, smoking, alcohol consumption, sexually
transmitted diseases, underweight and overweight.[2]
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The most common indicator for weight of a body is body
mass index (BMI); it is calculated by weight in kilogram
divided by height in metre square.[1] Low and high BMI
causes the reproductive health dysfunction such as sub-
fertility, infertility and dysfunction of ovulatory cycle.[2]

Obesity is common among women which causes infertility
due to impairment in ovulation and insulin resistance; these
causes also lead to decrease in chance of becoming pregnant
of women with normal cycles.[2,3] Different studies showed
that young obese women who have a desire to conceive can
opt for bariatric surgery that can solve the issue.[3-5]
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Excess body weight will be affected female hormone
levels.[6,7] A considerably reduced hormone level has
been diagnosed among women whose BMI were high
(BMI> 25) compared with normal BMI women.[8,9] Now
several researches have been focused on lifestyles risk
factors which effects infertility, specifically on alcohol,
caffeine, tobacco, junk food and occupational exposures.
Obesity has public health problem in affluent societies
and consistent evidence has presented that menstrual
disorder is associated with obesity. A very few studies
have investigated the association of obesity with sub-
fertility.[9,10]

Although Pakistan is ranked sixth among the most
populous countries of the world and has a population
growth rate of around 2%, sub-fertility rate in Pakistan is
about 21.9% (3.5% primary and 18.5% secondary)[11,12]; it
is more common among female because obesity in them is
approximately 44% and in male is around 22%.[11]

InPakistan, there is prevalenceof sub-fertility among female;
high BMI is one of the major factor which contributes to
infertility and is increasing in an abnormal pace.[11] There is a
need of such type of study that determines the association
between sub-fertility and BMI which helps the policymaker
in making their policies regarding sub-fertility management
and educate the women to improve their lifestyle behaviour
which leads to reduce the body weight. The aim of this study
is todetermine theassociationbetweensub-fertilitywithhigh
and lowBMI attending infertility clinic compared to another
group of primigravida attending antenatal care.

METHODOLOGY

Operational definition

Sub-fertility is defined as the inability to conceive within
first 2 years of marriage.

Fertility refers to spontaneous conception within 2 years of
marriage.

BMI refers to the body mass index which is calculated by
dividing weight in kilograms by height in metre square and
is classified as underweight (<18), normal (18–24.9),
overweight (25–29.9) and obesity (>30) in person.

Study area, study participants and study design

The study was carried out in Public Sector Hospital in the
Department of Obstetrics and Gynaecology. This hospital
is a tertiary care setup and busiest hospitals in the city which
has 1000 beds and average outpatient department (OPD)
around 10,000 patients per day. The study comprised
24
females in their reproductive ages, that is from 18 to 35
years. The participants were selected from patients’
turnover in OPDs. Design of study was case and
control. Control group consisted of 142 of primigravida.
Case group consisted of 142 of primary sub-fertile females.

Sampling technique and sample size

Non-probability convenient sampling was used to select
the study participants. Sample size of 284 was calculated
by formula using proportion of sub-fertility level among
obese individuals of the previous study.[13] It was
estimated by using proportion of sub-fertility as 40% at
confidence level 95%, power 80% and bound of error 3%.

n ¼ r þ 1
r

� �
ðpÞð1� pÞðZβ þ Zα=2Þ2

ðp1 � p2Þ2

For 80% power, Z= 0.84.

For 0.05 significance level, Z= 1.96.

r= 1 (equal number of cases and controls).

The proportion exposed in the control group is 20%.

To get proportion of cases exposed.

Inclusion and exclusion criteria

Fertile group (control)
Fertile group (controls) was selected as age between 18
and 35 years and women who were primigravida. Those
women were excluded who had co-morbidities like
diabetes, hypertension, asthma, bleeding disorder and
ischaemic heart disease. Participants were treated for
sub-fertility or opted for assisted conception. Any
multi-gravid women were also excluded.

Sub-fertile group (case)
Sub-fertile group (cases) was selected as women who were
unable to conceive after 2 years of sexual relationship and
of age between 18 and 35 years. Those women were
excluded who conceived previously but currently were
unable to do so. Women with co-morbidities like diabetes,
hypertension, asthma, bleeding disorder and ischaemic
heart disease were also excluded. Any multi-gravid
women, any secondary sub-fertile disease and second
marriage of either partner were also excluded.

Study variables

Independent variable
This variable includes age, years of marriage, occupation,
income, ethnicity, education, birth place, blood group,
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height, weight, exercise, vaccination, allergy, medication,
previous surgery, screening, transfusion history, dietary
habits, family history of sub-fertility and obesity,
menstrual history, contraceptive and smoking.

Dependent variable
Sub-fertility is the dependent variable.

Data collection tool

Validated questionnaire was used which is divided into six
sections. These questions were validated internally and
externally. Before filling the questionnaire, each
participant was asked for informed/signed consent
individually. The section of questionnaire is as follows:

(1)
Ferti
Participant’s socio-demographic status (age, years of
marriage, occupation, income, ethnicity and
education)
(2)
 Medical history (height, weight, exercise, vaccination,
allergy, medication, surgery, transfusion and radiation
exposure)
(3)
 Dietary history (eating habits, addiction and smoking)

(4)
 Family history (history of obesity and infertility)

(5)
 Reproductive history (menstruation and contraception)
Data collection procedure

Before thedata collection, the administrationof thehospital
granted the permission and after getting the consent from
patient, interviewwas conducted in theOPD.Anaverage of
15 minutes was given for each interview and the body
weight and height of the participants were measured.

Data management and analysis

After the data collection, it was coded using Excel sheet
and then data entered in Epi Data software version 1.3; it
was double entered because missing values were cleaned
and error rate was determined accordingly. Data was
analysed in SPSS, version 23.0 (SPSS Inc., Chicago, IL,
USA) for statistical analysis. Mean and standard deviation
were calculated for quantitative variables of socio-
demographic characteristics. Chi-square test was
applied for determining the difference of cases and
control. For determination of association of sub-
fertility and BMI, regression analysis was used.

Ethical approval

The study protocol was approved by the Ethical
Committee of the Department. Permission was taken
from respective departments and consent form signed
from each participant before conducting an interview.
Participation was voluntary and were free to withdraw at
any time without any explanations. The confidentiality
and privacy of the participants was maintained and there
lity Science and Research | Vol 6 | Issue 1 | January–June 2019
was no financial benefit to either the patient or the
researcher.

All procedures performed in this study involving human
participants were in accordance with the ethical standards
of the institutional and/or national research committee
and with the 1964 Helsinki declaration and its later
amendments or comparable ethical standards.

RESULTS

InTable 1, basic characteristic of case and control are given.
Only education level and BMI were statistically difference
between cases and control in basic characteristics.

There are only ages of menarche, regularity of menstrual
cycle and excess facial hair which were statistical different
among cases and control group regarding reproductive
history [Table 2].

Those women whose BMI more than 30 (overweight)
were more than four times {odds ratio, OR, 4.02;
confidence interval, CI (1.59–10.14), menstrual period
was irregular six times {OR 6.59; CI (2.56–16.95)} and
frequency of intercourse one to two times a week had
three times {OR 3.73; CI (1.75–7.94)} were associated
with sub-fertility [Table 3].

DISCUSSION

Study result found four-fold increase risk of sub-fertility
among overweight women compared to women of
normal weight. These results show the association of
BMI and sub-fertility and this is the first report in
Pakistan which validates the association of BMI and
sub-fertility.

Overweight related to biologic changes in the human
body reduces the fertility. Different study results show
reductions in sub-fertility with obesity.[14-20] A study of
young women revealed sub-fertility among women with
high BMI.[16] Another study report that those have
overweight and obese had reduced conception ability.[21]

Women’s obesity studied[22,23] regarding infertility data
shows that socioeconomic status is a key factor that
affects person’s reproductive life (CI 0.632–2.565; OR
1.273); low socioeconomic class have 1.273 times more
chances of developing infertility. A similar study result
shows that primary infertility is 7.2% higher in lower
socioeconomic status than higher socioeconomic
status.[24]
25



Table 1: Socio-demographic characteristics of study participants (n=284)

S. no. Characteristics Casesfrequency (n) Controlfrequency (n) P value@

1 Age (mean and SD) (25.3 years ± 2.5)
15–24 years 54 78 0.08
25–44 years 88 64

2 Partner age
19–30 years 72 104 0.12
31–60 years 70 38

3 Occupation
Housewives 113 125 0.42
Working women 29 17

4 Education
Primary 81 110 0.04
Secondary 61 42

5 Duration of marriage
1–3 years 51 98 0.07
>3 years 91 44

6 Partner occupation
White collar job*** 32 34 0.08
Blue collar job 110 108

7 Ethnicity
Punjabi 24 24 0.23
Sindhi 50 20
Others* 70 98

8 Body mass index (BMI)**
Normal 31 54 0.02
Underweight 16 10
Overweight 67 58
Obese 28 20

9 Ever smoker
Yes 80 91 0.07
No 62 51

@Chi-square test. *Urdu, Pashto, Baluchi. **BMI < 18.5 underweight, 18.5–24.99 normal, 25–29.99 overweight, >30 obese. *** Office job. SD,
standard deviation.

Table 2: Reproductive history of study participants

S. no. Characteristics Cases frequency (n) Control frequency (n) P value*
No 130 129

1 Pain during intercourse 0.20
Yes 39 55
No 103 87

2 Bleeding during intercourse 0.21
Yes 13 12
No 129 130

3 Frequency of intercourse/week 0.09
1–2 times 81 108
3–7 times 61 34

4 Ever user of contraceptive 0.63
Yes 14 22
No 128 120

*Chi-square test.
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Our results also pointed that infertility was associated with
ill-literacy which is 1.13 times more than literate. A study
was done to reveal that young educated people who were
aware of risk factor of infertility had lesser chances of
developing infertility.[25]

The association was more prominent in women who
had family history of infertility; this result was
validated by other study.[26] The study also
revealed that irregular menstrual cycle is also a
26
common factor for sub-fertility and this result is
also validated by other study.[27]Smoking is also a
common risk factor for sub-fertility, but the result is
not significant because in our society tobacco
chewing is common in both males and females.
The result that smoking affects sub-fertility is also
validated by other study.[28]

The marriage factors such as frequency of intercourse
effects the conception of women and this study strongly
Fertility Science and Research | Vol 6 | Issue 1 | January–June 2019



Table 3: Association of sub-fertility with risk factors including BMI

S. no. Characteristics Crude odd ratio (COR); (95% CI) Adjusted odd ratio (AOR);(95% CI)
1 BMI

Normal 1 1
Underweight 1.82 (0.56–2.47) 1.01 (0.39–2.59)
Overweight 1.40 (0.33–2.06) 4.02 (1.59–10.14)
Obese 1.20 (0.27–2.02) 1.19 (0.45–3.13)

2 Age
15–24* 1 1
25–44 0.44 (0.27–0.71) 0.36 (0.179–0.721)

3 Education
Illiterate 1.13 (0.69–1.85)

0.97 (0.463–2.602)
Literate* 1 1

4 Income
1000–18,000 1.21 (0.75–1.93) 1.27 (0.63–2.56)

19,000–100,000* 1 1
5 History of past pelvic surgery

Yes 1.72 (0.87–3.40) 2.39 (0.81–7.01)
No* 1 1

6 Menstrual periods
Regular* 1 1
Irregular 6.33 (3.13–12.80) 6.59 (2.56–16.95)

8 Frequency of intercourse
1–2 times/week 2.67 (1.58–4.52) 3.73 (1.75–7.94)
3–7* times/week 1 1

9 Ever user of contraception
Yes 1.00 (0.49–2.04) 2.43 (0.83–7.08)
No* 1 1

10 Family history of infertility
Yes 1.09 (0.64–1.85) 1.87 (0.83–4.2)
No* 1 1

*Reference range. BMI, body mass index; CI, confidence interval.
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associated with less frequency were contributed for sub-
fertility and this is same result for other study conducted
previously.[29]

Previous studies regarding BMI and infertility shows that
increasing age was associated with more difficulty in
attaining pregnancy.[30-35] This study shows that there is
no difference regarding conception between low age and
high age because of study participants which included
only 35 years of women but other studies confirmed the
difference between high and low age conception.

Limitation of this study is the women pregnancy status.
The most crucial time was before pregnancy, when the
couple first tried to make the women pregnant. Several
studies would have an advantage from collection of data
of BMI before the start of pregnancy.

The limitation of this study was that the study could not be
conductedonmore extensive grounds due to the lackof time
and resources. Some of the anthropometric measurements
taken into the data were measured at the time of data
collection, whereas some were totally self-reported by the
participants. However, maximum effort was done to obtain
the optimum result possible within the parameters.
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CONCLUSION

The study results confirm the association of BMI and sub-
fertility as BMI four times increases the chance of sub-
fertility. There is need for health education programme in
society to build awareness specifically in women to
consume health diet and promote physical activity.
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