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Abstract
Introdu ction: The experience of infertility is a common medical condition in the
developing countries. The aim of this retrospective epidemiologic study was to
determine fertility status and parity in Babol, Iran and then identify physical activity and body mass index (BMI) among women who have experienced infertility.
Material and methods: A total of 1,081 women aged 20-45 years were selected
using cluster sampling. The current physical activity was measured using the
original International Physical Activity Questionnaire short form. Lifestyle factors were compared between those who had experienced infertility (n = 168)
and the rest of the women. A face-to-face household interview was conducted
using a specially designed interview questionnaire.
Results : After adjusting for suspected confounding factors, women with infertility experience had a 4.8-fold increased risk of obesity (OR = 2.02, CI = 0.70,
5.84) and almost a 3.8-fold increased risk of being overweight (OR = 2.11, CI =
0.72, 6.17) compared to women without infertility. No significant differences
were found in Met-minutes of sedentary activity, intensity of walking, moderate, vigorous, and total physical activity, self-reported dietary intake, exercise,
and level of physical activity between women with and without experience of
infertility.
Conclusions: Since both obesity and infertility are increasing public health issues
in Iranian women, more attention should be paid to lifestyle behaviors, especially gaining weight in women who have experienced infertility.
Key words: physical activity, epidemiology, body mass index, infertility, women.

Introduction
Infertility is the most important reproductive health problem in developing countries, with the lifetime prevalence rate ranging from 6.6% [1]
to 32.6% [2]. Infertility can affect the whole life and it is associated with
dysthymia, anxiety and more disease [3]. However, in most developing
countries, reproductive health care is synonymous with family planning
[4]. Attention is given only to the decreasing number of births in these
countries but infertility care is given little or no attention [5]. Data from
Iran suggested that there are increasing numbers of infertile couples, and
only 30-50% of them could afford to pay for treatment [6]. Obesity has
become a common factor among Iranian women due to changed lifestyle
factors such as physical inactivity and adoption of a western lifestyle.
Lifestyle factors such as physical activity and body mass index can impact
general health and well-being [7-10]. The effect of lifestyle on reproduc-
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tive performance depends on individual etiology
and circumstance [11]. Most studies of fertility and
body mass index have focused on women’s health.
Those reporting public health have found that lower, or higher body mass index are significantly associated with infertility [8, 12, 13]. It is suggested that
the impact of body mass index is much greater than
the impact of public health [14]. Overweight and
obese women who are at higher risk of infertility
may improve their fertility with physical activity [15].
Despite the existence of the literature on lifestyle
factors of infertility, there are few published reports
on health behavior in women who have experienced infertility. In the present study, we investigated the fertility status and parity in married
women under 45 years and then examined several lifestyle factors, physical activity and BMI in
women having experienced infertility.

Material and methods
A retrospective, descriptive, epidemiological
study was conducted on lifestyle factors associated with infertility in urban and rural women in
Babol, Iran. The required sample size was calculated to be 1,414. Cluster sampling proportionate to
population size, with 120 clusters and 12 subjects
in each cluster, was used to identify potential participants. Inclusion criteria for the study were: being
married for at least one year, aged 20 to 45 years,
being mentally sound, and having the ability to
understand a questionnaire with the help of an
interviewer. The sampling frame was comprised by
the list of census enumeration areas with population and household information from the 2009 Population Census. Each of the six districts in Babol
County was subdivided into one or two cities and
rural aggregations. The primary sampling unit (PSU)
for this study was a ward in urban areas, or village
in rural areas. Because the total number of wards
and villages was relatively equal, at the first stage
of sampling 120 PSU (60 in urban areas and 60 in
rural areas) were randomly selected. A standard
cluster sampling technique was used because it
allowed a small number of PSUs with the largest
population to be studied while providing statistically valid data. At the second stage of sampling,
about 12 households per PSU on average in urban
areas and about 12 households per PSU on average
in rural areas were selected. Every selected cluster
was approached by the supervisors and team leaders to identify eligible women who fulfilled the
selection criteria after taking consent. A starting
household was randomly selected in each cluster.
Each house after the first one was surveyed until
the entire selected cluster had been surveyed. Of
a total of 1,414 women seen at their home, 59
(5.2%) were voluntarily childless and 274 (19.4%)
did not want to participate in this study; thus a total
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of 1,081 interviews were completed with a participation rate of 80.6%.

Data collection
The study included a home interview, a thorough
health examination carried out by trained, skilled
personnel on fertility status and several self-administered questionnaires. This study was approved by
Babol University of Medical Sciences for ethics in
medical research. Written informed consent was
obtained from all participants in the study. Fertility status and cause of infertility were assessed by
a self-reported questionnaire. Infertility referred to
a delay in conception for at least 12 months of
unprotected intercourse. Lifetime infertility in this
study was considered as couples who had experienced infertility as defined above at some time during their married life. Voluntary childlessness was
defined by not reporting having problems with
becoming pregnant or childbirth [16]. The validity
and reliability of the questionnaire were assessed
by pretesting. The α coefficient and internal consistency of infertility were 0.80 and 0.89, respectively.
Physical activity was measured using the original International Physical Activity Questionnaire
(IPAQ) short, usual week form [17, 18]. The weight
of the women was recorded using digital scales to
the nearest 100 g, with the participant minimally
clothed and without shoes. Height was measured
with a tape measure, with the participant barefoot
[17]. Body mass index was calculated using the formula of weight (kg)/height2 (m) [19].

Statistical analysis
All analyses were performed with SPSS (version
16.0). Status of fertility and parity for different levels of characteristics was compared using descriptive and χ2 statistics. The final multivariate model included as dependent variables factors that
were related to the outcome of lifetime infertility at p = 0.2 in the bivariate analyses. To test the
association between physical activity and body
mass index with infertility, stepwise multiple logistic regression was used. Odds ratios (ORs) were
assessed using maximum likelihood and associated 95% confidence intervals (CIs) were computed. All independent variables that met the
above criteria were included in the multiple logistic regression. A p value of 0.05 or less was considered significant.

Results
A total of 1,081 women with a mean age of 33.7
±6.9 years and median age of 33.0 years participated in the study. The mean educational duration
was 10.2 ±4.2 years. The mean and median BMI of
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the study population were 27.6 ±4.8 kg/m2 and 27.3
kg/m2, respectively. The participants had a mean
marriage age of 19.9 ±4.5 years. Among married
women, the parity number ranged from 0 to 6 with
a mean number of 1.9 ±0.9 births. Significant differences were observed in age (p = 0.0001), age at
marriage (p = 0.0001), education (p = 0.0001), own
occupation (p = 0.0001), and body mass index (p =
0.0001), between these women, either with (1, 2,
and 3 or more children) or without children (Table I).

The prevalence of lifetime experienced infertility was 15.5%. A significant statistical difference was
found in age at marriage (p = 0.004), number of
children (p = 0.0001), and body mass index (p =
0.046) between women with and without experienced infertility (Table II).
The mean Met-minutes of physical activity per
week – vigorous and moderate walking and total
physical activity – were 2254.5 ±5816.8, 1891.9
±840.0, and 4588.2 ±1999.5, respectively. No signif-

Table I. Characteristics of participants according to parity (n = 1,081)
Mean ± SD

No children
(n = 47)

1-2 children
(n = 811)

3 or more children
(n = 223)

Value of p

1.5 ±1.5

29 (61.7)

554 (69.5)

31 (13.9)

< 0.001

2.4 ±1.0

18 (38.3)

247 (30.5)

192 (86.1)

< 19

2.1 ±1.1

10 (21.3)

316 (39.0)

135 (60.5)

19-35

1.6 ±0.9

32 (68.1)

492 (60.7)

87 (39.0)

> 35

0.7 ±1.0

5 (10.6)

3 (0.4)

1 (0.4)

Underweight (< 20)

1.4 ±0.8

3 (6.5)

37 (5.0)

2 (0.9)

Normal weight (20-24.9)

1.7 ±0.9

18 (39.1)

239 (32.5)

50 (23.4)

Overweight (25-29.9)

1.9 ±0.8

12 (26.1)

215 (29.2)

43 (20.1)

Obese (≥ 30)

2.2 ±1.1

13 (28.3)

245 (33.3)

119 (55.6)

<9

2.4 ±1.1

14 (29.8)

208 (25.6)

153 (68.6)

9-12

1.7 ±0.8

17 (36.2)

383 (47.2)

61 (27.4)

> 12

1.5 ±0.7

16 (34.0)

220 (27.1)

9 (4.0)

Manager/professor

1.6 ±0.7

6 (12.8)

97 (12.0)

4 (1.8)

Intermediate

2.0 ±1.0

3 (6.4)

76 (9.4)

33 (14.8)

Routine and manual occupation

1.9 ±1.0

38 (8.9)

638 (78.7)

186 (83.4)

1.9 ±0.9

18 (38.3)

203 (25.0)

54 (24.5)

Variable
Age [years]
< 35

≥ 35
Age of marriage [years]

< 0.001

BMI [kg/m2]
< 0.001

Years of education completed
< 0.001

Own occupation
< 0.001

Level PA
Low
Moderate

1.8 ±1.0

9 (19.1)

136 (16.8)

32 (14.3)

High

1.9 ±0.9

20 (42.6)

472 (58.2)

137 (61.4)

< 60

1.8 ±0.9

1 (2.1)

46 (5.7)

11 (4.9)

60-240

1.9 ±0.9

30 (63.8)

500 (61.7)

130 (58.3)

> 240

1.9 ±0.9

16 (34.0)

265 (32.7)

82 (36.8)

1.9 ±1.0

23 (48.9)

363 (44.8)

97 (43.5)

0.166

Sedentary [min/day]
0.663

Walking [min/day]
< 11
11-40

1.9 ±1.0

10 (21.3)

181 (22.3)

50 (22.4)

> 40

1.9 ±0.9

14 (29.8)

14 (29.8)

76 (34.1)

0.972

BMI – body mass index, PA – physical activity
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Table II. Characteristics of participants according to fertility status (n = 1,081)
No infertility (n = 913)
N (%)

Value of p

100 (59.5)

524 (57.4)

0.060

68 (40.5)

389 (42.8)

< 19

71 (92.3)

390 (42.7)

19-35

92 (54.8)

519 (56.8)

> 35

5 (3.0)

4 (0.4)

165 (98.2)

884 (96.8)

3 (1.8)

29 (3.2)

<9

61 (36.3)

314 (34.4)

9-12

68 (40.5)

393 (43.0)

> 12

39 (23.2)

206 (22.6)

15 (8.9)

92 (10.1)

Variable

Experienced infertility (n = 168)
N (%)

Age [years]
< 35

≥ 35
Age at marriage [years]

0.004

Marital status
Married
Divorced/widowed

0.328

Years of education completed
0.820

Own occupation
Manager/professor
Intermediate
Routine and manual occupation

11 (6.5)

101 (11.1)

142 (84.5)

720 (78.9)

0.169

Partner occupation
Manageable or professor

41 (24.4)

232 (25.4)

109 (64.9)

577 (63.2)

18 (10.7)

104 (11.4)

47 (41.2)

218 (23.9)

0.256

53 (31.5)

261 (28.6)

0.437

No children

46 (93.9)

3 (6.1)

< 0.001

1-2 children

106 (13.1)

703 (86.9)

16 (9.5)

207 (92.8)

12 (7.1)

98 (10.7)

0.157

104 (61.9)

526 (57.6)

0.746

At least 2 years

19 (11.3)

113 (12.4)

> 2 years

23 (13.7)

161 (17.6)

User

13 (7.7)

68 (7.4)

Unknown

9 (5.4)

45 (4.9)

16 (9.5)

139 (15.2)

0.298

47 (13.5)

302 (86.5)

0.046

532 (82.2)

115 (17.8)

Intermediate
Routine and manual occupation

0.915

Long-term health problems
Yes
Past history of reproductive problems
Yes
Number of children

3 or more children
IUD use
Yes
OCP use
Never

Tubal sterilization
Yes
BMI

[kg/m2]

< 25.0

≥ 25.0
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Table II. Cont.
Experienced infertility (n = 168)
N (%)

No infertility (n = 913)
N (%)

Value of p

Current or ex-smoker

34 (20.2)

222 (24.3)

0.603

Never smoked

134 (79.8)

291 (75.7)

2 (1.2)

6 (0.7)

0.459

5 (3.0)

37 (4.1)

0.597

160 (95.2)

880 (96.4)

0.474

8 (4.8)

33 (3.6)

105 (62.5)

524 (57.4)

0.217

Low

49 (17.6)

229 (82.4)

0.478

Moderate

28 (16.6)

147 (42.0)

High

91 (14.5)

537 (85.5)

Variable
Smoking status

Alcohol use
Yes
Partner alcohol use
Yes
Self-reported dietary status
Good
Bad
Exercise
Yes
Level PA

BMI – body mass index, PA – physical activity

icant differences were found in Met-minutes of
sedentary activity, intensity of walking, moderate,
vigorous, and total physical activity, age, marital status, education, own occupation, partner occupation,
long-term health problem, smoking, partner smoking, alcohol consumption, partner alcohol consumption, self-reported dietary intake, exercise, level of physical activity and contraception use between
women with and without experienced infertility.
After adjusting for possible confounding variables – age, marital status, education, own occupation, partner occupation and area – women with
infertility experience had higher marriage age
(OR = 1.10, CI = 1.03, 1.11), fewer children (OR = 0.26,
CI = 0.19, 0.35) and their body mass index was higher (OR = 1.05, CI = 1.02, 1.10) compared to women
who had not experienced infertility.
After adjusting for age, smoking age of marriage,
area, past history of sexually transmitted disease,
pelvic inflammatory disease and contraception, own
occupation, body mass index, significant associations were not found in level of physical activity,
sedentary activity, or walking physical activity
between these women either with or without experience of infertility. After adjusting for suspected
confounding factors, women with infertility experience had a 4.8-fold increased risk of being obese
(OR = 2.02, CI = 0.70, 5.84) and almost a 3.8-fold
increased risk of being overweight (OR = 2.11,
CI = 0.72, 6.17) in comparison to women without
experience of infertility (Table III).
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Table III. Adjusted OR for logistic regression for the
association of lifetime infertility with physical activity, body mass index, age at marriage, and number
of children (n = 1,081)
Variable

Adjusted OR 95% CI

Value of p

Level PA
Low

1.30

0.84-2.02

0.240

Moderate

1.04

0.64-1.68

0.810

High

1.00

Sedentary (sitting) [min/day]
< 60

10-46

0.72-2.99

0.299

60-240

0.72

0.50-10.06

0.094

> 240

1.00

Walking [min/day]
< 11

1.06

0.71-1.55

0.784

11-40

0.93

0.58-1.49

0.766

> 40

1.00

4.84

1.02-23.02

0.047

Overweight (25.0-29.9) 3.76

1.02-13.89

0.047

Normal (20-24.9)

0.70-6.88

0.180

Age at marriage [years] 1.07

1.03-1.11

< 0.001

Number of children

0.19-0.35

< 0.001

BMI [kg/m2]
Obese (≥ 30)

2.19

Underweight (< 20.0) 1.00

0.261

PA – physical activity, BMI – body mass index
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Discussion
This study presents general information regarding lifestyle of women 20-45 years old (rural and
urban women). We used these data to compare
physical activity and body mass index of women
who had experienced infertility with fertile women.
About 1 in 7 women reported experienced infertility.
We found that women with experienced infertility had increased risk of overweight and obesity
in the adjusted analysis. This finding is in contrast
with a study in which body mass index was similar
between women with and without experienced
infertility [3]. However, several studies have reported that overweight/obesity increases the risk of
ovulatory infertility and infertile women are more
overweight [20, 21].
Some studies have shown that infertility is
directly related to current smoking and alcohol consumption [14, 22, 23]. However, we found no significant difference between groups in reporting of
smoking and alcohol consumption. Our findings are
in agreement with a study showing that frequency
of smoking was similar between women with and
without experienced infertility [3]. In addition, recall
bias was possible in lifestyle habits’ assessment
because of prohibition of alcohol consumption and
smoking among women in Iran.
Physical inactivity is listed as a major modifiable
risk factor of cardiovascular disease. It has been
shown that physical activity contributes to the regulation of blood pressure [24] and body weight [15],
and improves glucose tolerance [25, 26]. On the other hand, several studies have reported that physical
activity affects the reproductive system [16, 27, 28].
Few studies, however, have evaluated the effect of
physical activity on female infertility in the general
population. The mechanisms whereby intensive
physical activity raises the risk of infertility are not
fully understood and probably intensive physical
activity disrupts ovulation [29, 30]. In this study, we
were not able to confirm a significant association
between physical activity and lifetime infertility.
There are several strengths of the study. In this
study recall bias was not a point of concern because
women aged 20-45 years were selected, and it was
easy for them to recall whether they had already
tried to conceive and may therefore have experienced infertility. Also the data were collected in
a general health study. Health care personnel did
a home interview and health examination. They
asked whether women had experienced infertility
at any time of their life.
We believe that a cross sectional survey of this
sort is feasible, is relatively easily organized, and
can yield important information. However, our study
has several limitations. We did not provide stronger
evidence on risk factors of infertility. Another limi-
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tation is that this study could not identify the timing of the infertility experience and therefore we
did not determine causality between infertility and
lifestyle factors such as physical activity and body
mass index based on the present study. However,
the IPAQ measures physical activity during the previous 7 days and can be expected to have a lower
level of recall bias than instruments attempting to
measure physical activity that occurred over
a longer period of time [31]. Misclassification by participants may occur due to errors in the interpretation of questions and estimation of duration, frequency and intensity of physical activity [32].
A large prospective study is needed to propose to
elucidate associations between physical activity,
body mass index and infertility in married women
in Iran.
In conclusion, despite the limitations mentioned,
this study showed that women with experienced
infertility are at risk of overweight and obesity. Since
both obesity and infertility are increasing public
health issues in Iranian women, the result of the
study may be useful for developing public health
strategies for infertile women.
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