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ABSTRACT ARTICLE HISTORY
Globally, there is a rising prevalence of infertility, and it has a Received 10 July 2021
negative consequence on the quality of life of women. The Accepted 15 June 2022
researchers aimed to understand the knowledge, attitude, and

practice of women with infertility toward exercises. A cross-sec-

tional study was conducted on 332 women aged between 18

and 45years attending an infertility clinic in a tertiary hospital

in Southern India. Participants filled a self-developed, content

validated, pilot-tested questionnaire. Informants perceived stress

and weight gain to be the major causes of infertility. Exercise

was believed to improve fertilization by 55.4% of the partici-

pants, and walking and yoga were the preferred mode of

exercises.

Background

Infertility is a disease of the reproductive system defined as a failure to
achieve a clinical pregnancy after 12 months or more of regular unprotected
sexual intercourse (Zegers-Hochschold et al., 2009). Although, there is a
decline in fertility from 2.52 births per woman in 2010-15 to 2.47 in
2015-2020 globally, a further decline in the total fertility rate is seen in
India from 2.7 births per woman in 2005-06 to 2.2 births in 2015-16
(International Institute of Population Sciences, 2017; United Nations,
Department of Economic and Social affairs, Population division, 2017).
Polycystic Ovarian Syndrome (PCOS), endometrial tuberculosis, pelvic
inflammatory diseases, tubal infertility, late marriages, and sedentary behav-
iors are identified as the risk factors associated with infertility in India
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(Foucaut et al., 2019; Garg et al., 2010; Ghosh et al., 2011; Govt. of India.
Sample Registration System statistical report, 2016; Rodin et al., 1998).
Additionally, infertility is seen to be more prevalent in women who are
obese and overweight (Mena et al., 2019). Although obesity is not formally
considered a sole cause of anovulation, epidemiological data suggest that
high body mass index (BMI) accounts for a significant proportion of
primary infertility, and obesity is associated with lower implantation, lower
live birth rates and a higher risk of spontaneous abortion (Hakimi &
Cameron, 2017).

Lifestyle modifications suggested as a part of treatment for female infer-
tility includes abstaining from tobacco use and alcohol consumption, and
aiming for a body mass index less than 30kg/m? to improve their chances
of natural conception or using assisted reproductive technology (Lindsay
& Vitrikas, 2015). Previous reviewers have shown benefit of lifestyle
changes including exercise on fertility in obese and overweight women
with PCOS suggesting that exercise could be used as a treatment option
for resolution of ovulation (Haqq et al., 2014; Moran et al., 2011; Panidis
et al., 2013; Sharma et al., 2013; Stener-Victorin, 2013). The types of
exercise prescribed in studies on effect of exercise on ovulation include
low-impact aerobics, brisk walking, lawn mowing, combined aerobics/
resistance training to vigorous intensity exercises such as hiking, running,
cycling, aerobic dancing, swimming, and tennis (Hakimi & Cameron, 2017).

However, researchers suggest that the association between exercise, body
mass index (BMI) and ovulation is U-shaped, and both women who are
sedentary with high BMI, and those who are over-trained with low BMI
are more likely to suffer hormonal impairment and disturbances to their
menstrual cycle. Previous researchers suggest that exercising to the level
of exhaustion is associated with 2.3 times the odds of infertility compared
to low intensity exercise and vigorous exercise was associated with reduced
fertility in all subgroups with the exception of overweight and obese
women (Gudmundsdottir et al., 2009; Wise et al., 2012). Thus, it is clear
that the frequency, intensity and quantity of exercise are critical and may
have an impact on ovulation (Hakimi & Cameron, 2017).

Knowledge acquisition, belief generation, and behavior formation are
important aspects for improving health as it enhances healthy behavior
and improves self-management (Rao et al., 2018). There exist controversies
in beliefs about exercising and its effect on the chances of conception
among women undergoing treatment for infertility (Hawkins et al., 2014;
Kucuk et al., 2010; Soritsa et al., 2020; Walker et al., 2017). Although
there is evidence on the benefits of exercise in women with infertility, in
our clinical practice we observed that the level of adherence to the pre-
scribed exercises is low. To the best of our knowledge, there is no existing
literature to understand the exercise behavior among this population



HEALTH CARE FOR WOMEN INTERNATIONAL 475

(Esmaeilzadeh et al.,, 2013). Hence, in this study, the authors aimed to
understand the knowledge, attitudes, and practices of women with infer-
tility toward exercise.

Methods
Ethics

Approval to conduct the study was obtained from Institutional Ethics
Committee and the study was registered under Clinical Trial Registry of
India (CTRI number: CTRI/2019/06/019486).

Study design

The researchers followed a cross-sectional study design and research par-
ticipants were recruited from a reputed Assisted Reproduction center of
a tertiary care hospital in Southern India. The research participants were
recruited based on convenience sampling method and after providing
detailed explanation about the study, a written informed consent was
obtained prior to their participation.

Study participants

Three hundred and thirty-two women with infertility (either primary or
secondary) between 18 and 45years of age, who did not undergo prior
Assisted Reproductive Technique participated in this study. The exclusion
criteria for the study were women having unstable health conditions where
exercise was contraindicated, and those with diagnosed psychiatric con-
ditions. This was confirmed using the Physical activity readiness ques-
tionnaire (PAR-Q) (Bredin et al., 2013, Warburton et al., 2011).

Sample size

The sample size was calculated using the estimation of proportion formula
[n=NxX/(X+N-1)]: [n=NxX/(X+N-1)], where X = Z_,* *p*(1-p)/MOE?
and Z, is the critical value of the Normal distribution at a/2 (e.g. for a
confidence level of 95%, a is 0.05 and the critical value is 1.96), MOE is
the margin of error (5%), p is the sample proportion (30%), and N is the
population size i.e. 100,000.

Procedure

Contents of the questionnaire were developed based on the themes, which
emerged following a qualitative in-depth, face-to-face interview as a part
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of the first phase of the study. The questionnaire was content validated,
and the final questionnaire with 22 questions was developed in English
and vernacular language. Major components of the questionnaire included
knowledge about causes of infertility, attitude toward exercise, and exercise
practices.

We collected socio-demographic and obstetric details, including age,
BMI, level of education, occupation, years of marriage, and diagnosis of
infertility. Participants were requested to answer all the questions and
choose multiple options, if necessary and the average duration taken to
complete the questionnaire was ten minutes.

Statistical analysis

Statistical analysis was performed using SPSS version 16.0. Descriptive
statistics was used to report the frequencies in percentage. Multiple binary
regression analysis was used to report the association between current
exercise behavior and age, BMI, education, and occupation.

Results

Three hundred and thirty-two women with infertility were screened and
were recruited for the study. The socio-demographic and obstetric details
of the participants are reported in Table 1.

Among our study participants, 37.6% were aged between 30 and 35years,
and 31% of the participants were aged between 24 and 30years. Participants
with normal BMI constituted 62.9% of the study population, and 27.1%
of the participants were overweight.

The knowledge of the participants about the causes of infertility, per-
ceived general benefits of exercise, and the source of knowledge about
exercise is shown in Table 2. Stress and weight gain were considered as
major causative factors for infertility by 55.7% and 47.2% of the partici-
pants, respectively. Family members contributed to knowledge about exer-
cise in 79.2% of our participants.

The attitude of the participants regarding fitness, the effect of exercise
on conception, and readiness to perform the exercise, is presented in
Table 3. Fitness was perceived as ‘being healthy’ by 67.1%, and exercise
was believed to improve fertilization by 55.4% of our participants. However,
22.8% believed that exercise could hinder the implantation of the ovum.

Table 4 represents the lifestyle practices and barriers to exercise for
conception. Out of the 219 participants who exercised regularly, 64.3%
preferred walking. Walking was the preferred mode of exercise among
homemakers (76.9%). However, employed women (74.7%), women with
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Table 1. Sociodemographic and obstetric details
of the participants (n=332).

Sociodemographic and obstetric details % (n)
Age group (years)

24-30 31.0 (103)
30-35 37.6 (125)
35-40 25.9 (86)
>40 5.4 (18)
Body mass index (kg/m?)?

<185 1.5 (5)
18.5-22.9 62.9 (209)
23-249 27.1 (90)
>25 8.4 (28)
Education

Primary 31.0 (103)
Secondary 37.6 (125)
Higher secondary and above 31.3 (104)
Occupation

Homemaker 65.7 (218)
Employed 34.3 (114)
Years of marriage

2-6 53.0 (176)
6-10 40.0 (133)
10-13 6.9 (23)
Diagnosis

Primary infertility 92.1 (306)
Secondary infertility 7.8 (26)
Cyst 5.7 (19)
Fibroid 10.5 (35)
Endometriosis 5.1 (17)

®Based on Asia-pacific body mass index classification.

Table 2. Knowledge about the causes of infertility, perceived general
benefits of exercises and source of knowledge about exercises
(n=332).

Knowledge about the causes of infertility % (n)
Stress 55.7 (185)
Weight gain 47.2 (157)
Change in lifestyle 35.8 (119)
Irregular menstruation 34.3 (114)
Low sperm count 31.9 (106)
Fibroids/tube blocks 30.7 (102)
Lack of bonding between the couple 11 7 (39)
Lack of awareness about fertile period in menstrual cycle 6 (12)

Perceived general benefits of exercises

Fitness 69.8 (232)
Weight reduction 64.1 (213)
Prevents body pains 61.1 (203)
Maintain body weight 55.4 (184)
Reduces stress 40.3 (134)
Mental peace 33.7 (112)
Increases capacity to work 13.8 (46)
Boosts confidence 6.9 (23)
Source of knowledge about exercises
Family members 79.2 (263)
Social media 63.8 (212)
Media (Television, newspapers, magazine) 53.6 (178)
(133)

Doctors 40.0 (133




478 e S.GUNDIMI ET AL.

Table 3. Attitude towards fitness, perceived effect of exercises
on conception and readiness to perform exercises (n=332).

Variables % (n)
Attitude towards fitness

Healthy 67.1 (223)
Strong 42.1 (140)
Able to do all household chores by self 39.4 (131)
Happy 37.6 (125)
Perceived effect of exercises on conception

Improves fertilization 55.4 (184)
Redistribution of fat 32.2 (107)
Prevents egg implantation 22.8 (76)
Exercises need not be done to conceive 13.2 (44)
Readiness to perform exercise

Yes 56.3 (187)
No 43.6 (145)

secondary education (65.6%), and underweight women (80%) preferred to
do yoga. The preferred mode of instructions for exercise was through
videos by 50% of the participants. When the response about barriers to
exercise was compared between employed women and homemakers, 55.9%
of employed women considered lack of time as a major barrier compared
to 41.6% of homemakers. Lack of awareness about exercise, lack of moti-
vation, and lack of facilities were the other reported barriers to exercise.

No association was found between the current exercise behavior and
age, BMI, education and occupation as represented in Table 5.

Discussion

Infertility is a distressing condition that is associated with social stigma
and has a psychosocial influence on the couple, especially in women
(Hasanpoor-Azghdy et al., 2014). The main contribution of the authors
in this study to the existing literature is in understanding the knowledge,
attitude towards exercise and exercise practices in women with infertility.
This piece of scientific information might facilitate in identifying the gaps
in the current exercise practices and ways to overcome it by acknowledging
the client’s preferences.

The major causes of infertility perceived by our participants were stress,
weight gain, lifestyle changes, irregular menstruation, low sperm count,
and fibroids/tube blocks. Katole and Saoji (2019) identified association
between primary infertility and various sociodemographic, physiological,
and psychological factors in urban population of central India. Factors
such as obesity, delayed menarche, irregular menstruation, depression and
stress showed significant association with primary infertility in their study.
In the current study, only 6.6% of participants considered lack of awareness
about fertile period in menstrual cycle as a cause of infertility. Mahey



HEALTH CARE FOR WOMEN INTERNATIONAL 479

Table 4. Lifestyle practices and barriers to exercise for conception.

Variables % (n)
Lifestyle practices being followed for conception (n=332)

Rest during menstruation 52.5 (176)
Avoid oily food 40.9 (136)
Reduce weight 334 (111)
Exercise 31.6 (105)
Avoid heat causing items 24.6 (82)
Visit religious places 24.3 (81)
Meet herbal healers 12.0 (40)
No changes made 20.4 (68)
Current exercise practice (n=332)

Yes 65.9 (219)
No 34.1 (113)
Types of exercise being performed (n=219)

Walking 64.3 (141)
Yoga 57.0 (125)
Gym 5.0 (11)
Current exercise duration (minutes/ day) (n=219)

15-20 28.3 (59)
30-40 51.1 (112)
45-60 17.4 (38)
90-120 2.7 (6)
Current frequency of exercises (days/ week) (n=219)

3 8.2 (18)
4 24.7 (54)
5 28.3 (62)
6 38.8 (85)
Preferred type of exercise (n=332)

Walking 75.3 (250)
Yoga 63.2 (210)
Dance 12.0 (40)
Gym 7.2 (24)
Strengthening with weights 4.8 (16)
Preferred exercise duration (minutes/ day) (n=332)

10-20 35.4 (118)
30-40 47.8 (159)
45-60 16.5 (55)
Preferred frequency of exercises (days/ week) (n=332)

2-3 8.4 (28)
4-5 36.7 (122)
6-7 54.7 (182)
Preferred method of performing exercise by participants (n=332)

Exercise self by watching videos 50.0 (166)
Exercise under supervision 31.3 (104)
Exercise taught by professional along with booklets / pamphlets 18.6 (62)
Perceived batrriers to exercise by the participants (n=332)

Lack of time 46.3 (154)
Not aware of the type of exercises to be done 35.8 (119)
Lack of motivation 25.9 (86)
Lack of facilities 20.4 (68)

et al. (2018) used survey methods to find the fertility awareness and
knowledge among women with infertility reported that 85% of their par-
ticipants missed to report the fertile window in menstrual cycle.

In our study, participants adopted lifestyle modifications such as avoiding
oily food to reduce body weight, and exercise regularly to improve the
chances of conception. This indicates their awareness about the impact of
lifestyle modifications on improving the chances of fertility. Higher
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Table 5. Association between current exercise behavior and body mass index, education, and
occupation.

Current exercise

behavior count (%) Adjusted Odds
Variables Categories Yes No ratio (95% Cl) p-value
Age (mean=SD) - 321+46  326+47 1.01 (0.96, 1.07) 0.49
Body mass index (kg/m?) 18.5-22.9 133 (60.7) 80 (70.8) 1.17 (0.50, 2.77) 0.70
23-249 67 (30.6) 24 (21.2) 0.82 (0.32, 2.09) 0.67
>/= 25 19 (8.7) 9 (8.0) 1.00
Education Till 5t grade 75 (34.2) 28 (24.8) 0.76 (0.38, 1.51) 0.44
Till 10 grade 79 (36.1) 46 (40.7) 1.04 (0.59, 1.82) 0.89
Till 12t grade/ Under 65 (29.7) 39 (34.5) 1.00
graduation
Occupation Home maker 146 (66.7) 72 (63.7) 0.85 (0.52, 1.39) 0.53
Employed 73 (33.3) 41 (36.3) 1.00

numbers of participants were aware of female-related causes than male-re-
lated causes of infertility in our study. This could be due to the lack of
proper fertility-related education in the formative years of schools and
colleges in India (Mahey et al., 2018).

The participants of this present study perceived improvement in general
titness, reduction of body weight and prevention of body pain as signif-
icant benefits of exercising. However, awareness about the effect of exercise
on stress reduction and mental peace was lower. Although more than half
of the participants in our study believed that exercising improves fertil-
ization, few believed that exercise prevents implantation of the ovum and
hence not necessary. A similar result was obtained by Rao et al. (2018)
examination of infertile couples’ perceptions of lifestyle changes and IVF
success in which 76% of participants believed exercising during IVF to
be beneficial, while 32% preferred bed rest as any lifestyle change was
thought to affect conception. However, a previous researcher focusing on
beliefs and behavior of women with infertility toward physical activity
reported that 80.1% of participants limited their activity during IVF, believ-
ing it to cause adverse effects (Homan et al., 2007).

Most participants in our study gained knowledge about exercise from
family members. Some participants reported the role of print media and
doctors in creating awareness about exercise as they opined that informa-
tion from these sources would be more accurate and reliable. Similar
tindings were reported by Hammarberg et al. (2017) whose participants
proposed that health care providers, social media, and mass media should
propagate information about fertility-related practices.

Dependency for information from family members among our partici-
pants can be attributed to the traditional Indian family system, which is
based on the principle of collectivism. It signifies the role of families as
a primary resource for the transfer of values and information to their
members (Chadda & Deb, 2013). Hampton et al. (2013) in their study on
awareness about fertility in Australian women reported that 86.8% of
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participants sought information from the internet (49.5%), books (43.6%),
general practitioner (26.6%), friends (26.6%), IVF clinics (18.1%), and
others (2.9%).

In our study, the preferred mode of exercise by majority of participants
was walking and yoga. Most of the participants who exercised were
involved in 150 minutes of moderate intensity activity per week, as rec-
ommended by the American College of Sports Medicine (2020) for healthy
adults. Similar results were reported by Piché et al. (2018) that amongst
couples undergoing fertility treatments, 40% of women were involved in
moderate to vigorous physical activity for more than 150 minutes per week.
It is evident that the exercise behaviors of participants in our study are
significant and on par with the recommended levels of physical activity.
Although walking is a recommended mode of exercise according to phys-
ical activity guidelines, yogic activities are also gaining popularity across
the globe. Furthermore, employed women showed greater interest in yoga
compared to other forms of exercise in the current study. The effect of
yoga on the parasympathetic system and, thus, on stress reduction could
enhance the preference of yoga over other forms of exercise among
employed women (Mohanty et al., 2020). Our results are in line with a
previous study which has reported walking and yoga as preferred modes
of exercise to improve physical activity by women (Mathews et al., 2016).
The participants of our study were willing to exercise for 20 to 30 minutes
for 5 to 6days in a week. They preferred you tube video sources as the
primary mode of instructions for exercise, followed by supervised exercise
sessions. Similar to our study results, Kruse et al. (2017) have reported
preference to tele-health services owing to greater patient satisfaction and
convenience.

In our study, 43.6% of participants did not show readiness to perform
exercises. This could be attributed to the reported barriers. Participants
of the current study perceived lack of time and lack of awareness about
exercises as significant barriers to exercise. In comparison to homemakers,
a larger proportion of employed women expressed these factors as barriers.
Lack of time and lack of motivation to exercise among employed women
could be because of the expectation of their family members to involve
in household chores similar to homemakers (Panigrahi et al., 2014).
Mathews et al. (2016) reported that women of Thiruvananthapuram, a
city of India, did not prefer to exercise due to social norms. Women often
found no time to exercise as they were engaged in performing various
social responsibilities.

To the best of our knowledge, this is the first study in South Asia that
has explored exercise attitudes and practices of women with infertility.
Determining the level of knowledge, attitude, and practices about exercises
among women with infertility have major public health implications.
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Exercise awareness programs, along with education, could improve the
adherence to exercise practices in this population. Further, advice from
consulting doctors on exercise has been observed to motivate exercise
behavior in these women. This suggests that lifestyle modifications are to
be inculcated along with medical management to obtain better outcomes.
Our findings from this study suggest that factors such as cultural beliefs,
knowledge about the causes of infertility, and exercise along with perceived
barriers, influence the exercise behavior of an individual. All these factors
must be addressed before planning exercise intervention to facilitate adher-
ence to exercise among these women.

With the growing rate of infertility across the globe, there arises a
necessity to address the condition in a more integrated manner. Especially
in the current pandemic situation, with all the medical attention diverted
for emergency care and infertility continuing as a major stressor, exercising
could facilitate conception and improve physical and mental health (Sarkar
et al., 2021; Vaughan et al., 2020). The limitation of our study is that we
recruited the participants from an infertility center in a tertiary care hos-
pital setting. Hence it may not reflect the perceptions of women living in
rural areas who do not have access to such services. Our findings are
relevant to physiotherapists, addressing clinicians, and women with infer-
tility for understanding the factors influencing exercise behavior and iden-
tifying the necessary measures to improve the adherence to exercise.

Conclusion

From this study, we conclude that women with infertility have the knowl-
edge about the impact of lifestyle interventions on conception. Women
were willing to perform low to moderate intensity exercises such as walking
and yoga. The readiness to exercise and exercise preference were influenced
by the occupational status of the participants. The preference of video as
a source of instruction to exercise in this population is an important
tinding. Employed women faced more barriers to engage in exercise than
homemakers. Lack of time, lack of awareness about exercises, lack of
motivation, and lack of facilities have been identified as significant barriers
to exercise in women with infertility.

Acknowledgement

We acknowledge all the participants for their contribution of data to the study.

Disclosure statement

No potential conflict of interest was reported by the author(s).



HEALTH CARE FOR WOMEN INTERNATIONAL 483

Funding

The author(s) reported there is no funding associated with the work featured in this
article.

ORCID

Bhamini Krishna Rao http://orcid.org/0000-0002-2708-0245
Ajay Bailey (® http://orcid.org/0000-0003-3163-6805
Preetha Ramachandra () http://orcid.org/0000-0002-8241-2396

References

Bredin, S. S., Gledhill, N., Jamnik, V. K., & Warburton, D. E. (2013). PAR-Q +and eP-
ARmed-X+: New risk stratification and physical activity clearance strategy for physicians
and patients alike. Canadian Family Physician Medecin de Famille Canadien, 59(3),
273-277. https://pubmed.ncbi.nlm.nih.gov/23486800/

Chadda, K. R., & Deb, K. S. (2013). Indian family systems, collectivistic society and
psychotherapy. Indian Journal of Psychiatry, 55(Suppl 2), $299-S309. https://doi.
org/10.4103/0019-5545.105555

Esmaeilzadeh, S., Delavar, M. A., Basirat, Z., & Shafi, H. (2013). Physical activity and
body mass index among women who have experienced infertility. Archives of Medical
Science: AMS, 9(3), 499-505. https://doi.org/10.5114/aoms.2013.35342

Foucaut, A. M., Faure, C., Julia, C., Czernichow, S., Levy, R., & Dupont, C, Alifert
Collaborative Group (2019). Sedentary behavior, physical inactivity and body compo-
sition in relation to idiopathic infertility among men and women. PLoS One, 14(4),
€0210770. https://doi.org/10.1371/journal.pone.0210770

Garg, C., Khan, S. A., Ansari, S. H., & Garg, M. (2010). Prevalence of obesity in Indian
women. Obesity Reviews: An Official Journal of the International Association for the
Study of Obesity, 11(2), 105-108. https://doi.org/10.1111/j.1467-789X.2009.
00666.x

Ghosh, K., Ghosh, K., & Chowdhury, J. R. (2011). Tuberculosis and female reproductive
health. Journal of Postgraduate Medicine, 57(4), 307-313. https://doi.org/10.4103/0022-
3859.90082

Govt. of India. Sample Registration System Statistical Report (2016). Ministry of home
affairs, New Delhi. https://censusindia.gov.in/vital_statistics/SRS_Reports__2016.html

Gudmundsdottir, S. L., Flanders, W. D., & Augestad, L. B. (2009). Physical activity and
fertility in women: The North-Trendelag Health Study. Human Reproduction, 24(12),
3196-3204. https://doi.org/10.1093/humrep/dep337

Hammarberg, K., Zosel, R., Comoy, C., Robertson, S., Holden, C., Deeks, M., & Johnson,
L. (2017). Fertility-related knowledge and information-seeking behaviour among people
of reproductive age: A qualitative study. Human Fertility (Cambridge, England), 20(2),
88-95. https://doi.org/10.1080/14647273.2016.1245447

Hampton, K. D., Mazza, D., & Newton, J. M. (2013). Fertility-awareness knowledge, at-
titudes, and practices of women seeking fertility assistance. Journal of Advanced Nursing,
69(5), 1076-1084. https://doi.org/10.1111/j.1365-2648.2012.06095.x

Hakimi, O., & Cameron, L. C. (2017). Effect of exercise on ovulation: a systematic review.
Sports Medicine (Auckland, N.Z.), 47(8), 1555-1567. https://doi.org/10.1007/s40279-016-
0669-8


http://orcid.org/0000-0002-2708-0245
http://orcid.org/0000-0003-3163-6805
http://orcid.org/0000-0002-8241-2396
https://pubmed.ncbi.nlm.nih.gov/23486800/
https://doi.org/10.4103/0019-5545.105555
https://doi.org/10.4103/0019-5545.105555
https://doi.org/10.5114/aoms.2013.35342
https://doi.org/10.1371/journal.pone.0210770
https://doi.org/10.1111/j.1467-789X.2009.
https://doi.org/10.1111/j.1467-789X.2009.
https://doi.org/10.4103/0022-3859.90082
https://doi.org/10.4103/0022-3859.90082
https://censusindia.gov.in/vital_statistics/SRS_Reports__2016.html
https://doi.org/10.1093/humrep/dep337
https://doi.org/10.1080/14647273.2016.1245447
https://doi.org/10.1111/j.1365-2648.2012.06095.x
https://doi.org/10.1007/s40279-016-0669-8
https://doi.org/10.1007/s40279-016-0669-8

484 e S.GUNDIMI ET AL.

Hasanpoor-Azghdy, S. B., Simbar, M., & Vedadhir, A. (2014). The emotional-psycholog-
ical consequences of infertility among infertile women seeking treatment: Results of a
qualitative study. Iranian Journal of Reproductive Medicine, 12(2), 131-138. http://
journals.ssu.ac.ir/ijrmnew/article-1-505-en.html

Haqq, L., McFarlane, J., Dieberg, G., & Smart, N. (2014). Effect of lifestyle intervention
on the reproductive endocrine profile in women with polycystic ovarian syndrome: A
systematic review and metaanalysis. Endocrine Connections, 3(1), 36-46. https://doi.
org/10.1530/EC-14-0010

Hawkins, L. K., Rossi, B. V., Correia, K. F, Lipskind, S. T., Hornstein, M. D., & Missmer,
S. A. (2014). Perceptions among infertile couples of lifestyle behaviors and in vitro
fertilization (IVF) success. Journal of Assisted Reproduction and Genetics, 31(3), 255-260.
https://doi.org/10.1007/s10815-014-0176-5

Homan, G. E, Davies, M., & Norman, R. (2007). The impact of lifestyle factors on re-
productive performance in the general population and those undergoing infertility
treatment: A review. Human Reproduction Update, 13(3), 209-223. https://doi.org/10.1093/
humupd/dml056

International Institute of Population Sciences (2017). National Family Health Survey (NFHS-
4)., 2015-2016: India: International Institute for Population Sciences (IIPS).

Katole, A., & Saoji, A. V. (2019). Prevalence of primary infertility and its associated risk
factors in urban population of central India: A community-based cross-sectional study.
Indian Journal of Community Medicine, 44(4), 337-341. http://dhsprogram.com/pubs/
pdf/FR339/FR339 https://doi.org/10.4103/ijcm.IJCM_7_19

Kruse, C. S., Krowski, N., Rodriguez, B., Tran, L., Vela, J., & Brooks, M. (2017). Telehealth
and patient satisfaction: A systematic review and narrative analysis. BMJ] Open, 7(8),
€016242. http://dx.doi.org/10.1136/bmjopen-2017-016242

Kucuk, M., Doymaz, F, & Urman, B. (2010). Assessment of the physical activity behavior
and beliefs of infertile women during assisted reproductive technology treatment. International
Journal of Gynaecology and Obstetrics: The Official Organ of the International Federation of
Gynaecology and Obstetrics, 108(2), 132-134. https://doi.org/10.1016/j.ijgo.2009.08.036

Liguori, G., & American College of Sports Medicine. (2020). ACSM’s guidelines for exer-
cise testing and prescription. Lippincott Williams & Wilkins.

Lindsay, T. J., & Vitrikas, K. R. (2015). Evaluation and treatment of infertility. American
Family Physician, 91(5), 308-314. https://pubmed.ncbi.nlm.nih.gov/25822387/

Mahey, R., Gupta, M., Kandpal, S., Malhotra, N., Vanamail, P., Singh, N., & Kriplani, A.
(2018). Fertility awareness and knowledge among Indian women attending an infertil-
ity clinic: A cross-sectional study. BMC Women’s Health, 18(1), 177. https://doi.
0rg/10.1186/512905-018-0669-y

Mathews, E., Lakshmi, J. K., Ravindran, T. K., Pratt, M., & Thankappan, K. R. (2016).
Perceptions of barriers and facilitators in physical activity participation among women
in Thiruvananthapuram City, India. Global Health Promotion, 23(4), 27-36. https://doi.
org/10.1177/1757975915573878

Mena, G. P, Mielke, G. I., & Brown, W. J. (2019). The effect of physical activity on re-
productive health outcomes in young women: A systematic review and meta-analysis.
Human Reproduction Update, 25(5), 542-564. https://doi.org/10.1093/humupd/dmz013

Mohanty, S., Epari, V., & Yasobant, S. (2020). Can yoga meet the requirement of the
physical activity guideline of India? A descriptive review. International Journal of Yoga,
13(1), 3-8. https://doi.org/10.4103/ijoy.]JOY_5_19

Moran, L. J., Hutchison, S. K., Norman, R. ], & Teede, H. J, Cochrane Gynaecology and
Fertility Group (2011). Lifestyle changes in women with polycystic ovary syndrome.


http://journals.ssu.ac.ir/ijrmnew/article-1-505-en.html
http://journals.ssu.ac.ir/ijrmnew/article-1-505-en.html
https://doi.org/10.1530/EC-14-0010
https://doi.org/10.1530/EC-14-0010
https://doi.org/10.1007/s10815-014-0176-5
https://doi.org/10.1093/humupd/dml056
https://doi.org/10.1093/humupd/dml056
http://dhsprogram.com/pubs/pdf/FR339/FR339
http://dhsprogram.com/pubs/pdf/FR339/FR339
https://doi.org/10.4103/ijcm.IJCM_7_19
https://doi.org/http://dx.doi.org/10.1136/bmjopen-2017-016242
https://doi.org/10.1016/j.ijgo.2009.08.036
https://pubmed.ncbi.nlm.nih.gov/25822387/
https://doi.org/10.1186/s12905-018-0669-y
https://doi.org/10.1186/s12905-018-0669-y
https://doi.org/10.1177/1757975915573878
https://doi.org/10.1177/1757975915573878
https://doi.org/10.1093/humupd/dmz013
https://doi.org/10.4103/ijoy.IJOY_5_19

HEALTH CARE FOR WOMEN INTERNATIONAL 485

Cochrane Database of Systematic Reviews, 7, CD007506. https://doi.org/10.1002/14651858.
CD007506.pub3

Panigrahi, A., Padhy, A. P, & Panigrahi, M. (2014). Mental health status among married
working women residing in Bhubaneshwar city, India: A psychological survey. BioMed
Research International, 2014, 979827. https://doi.org/10.1155/2014/979827

Panidis, D., Tziomalos, K., Papadakis, E., Vosnakis, C., Chatzis, P., & Katsikis, I. (2013).
Lifestyle intervention and anti-obesity therapies in the polycystic ovary syndrome:
Impact on metabolism and fertility. Endocrine, 44(3), 583-590. https://doi.org/10.1007/
$12020-013-9971-5

Piché, M. L., Babineau, V., Robitaille, J., Lachance, E., & Ruchat, S. M. (2018). Lifestyle-
related factors associated with reproductive health in couples seeking fertility treatments:
Results of a pilot study. International Journal of Fertility & Sterility, 12(1), 19-26. https://
doi.org/10.22074/ijfs.2018.5135

Rao, M., Zeng, Z., & Tang, L. (2018). Maternal physical activity before IVF/ICSI cycles
improves clinical pregnancy rate and live birth rate: A systematic review and meta-anal-
ysis. Reproductive Biology and Endocrinology: RB&E, 16(1), 11. https://doi.org/10.1186/
$12958-018-0328-z

Rodin, D. A., Bano, G., Bland, J. M., Taylor, K., & Nussey, S. S. (1998). Polycystic ovaries
and associated metabolic abnormalities in Indian sub-continent Asian women. Clinical
Endocrinology, 49(1), 91-99. https://doi.org/10.1046/j.1365-2265.1998.00492.x

Sarkar, A., Saha, P. K, & Arora, A. (2021). COVID-19 Pandemic and Infertility:
Gynecological dilemma from an Indian Perspective. Reproductive Sciences (Thousand
Oaks, Calif.), 28(4), 1020-1022. https://doi.org/10.1007/s43032-021-00474-w

Sharma, R., Biedenharn, K. R., Fedor, J. M., & Agarwal, A. (2013). Lifestyle factors and
reproductive health: Taking control of your fertility. Reproductive Biology and
Endocrinology: RB&E, 11, 66. 10.1186/1477-7827-11-66

Soritsa, D., Mdestu, E., Nuut, M., Mdestu, J., Migueles, ]J. H., Ladnelaid, S., Ehrenberg,
A., Sekavin, A., Soritsa, A., Salumets, A., Ortega, F. B.,, & Altmiée, S. (2020). Maternal
physical activity and sedentary behaviour before and during in vitro fertilization treat-
ment: A longitudinal study exploring the associations with controlled ovarian stimula-
tion and pregnancy outcomes. Journal of Assisted Reproduction and Genetics, 37(8),
1869-1881. https://doi.org/10.1007/s10815-020-01864-w

Stener-Victorin, E. (2013). Hypothetical physiological and molecular basis for the effect
of acupuncture in the treatment of polycystic ovary syndrome. Molecular and Cellular
Endocrinology, 373(1-2), 83-90. http://dx.doi.org/10.1093/humrep/dep337

United Nations, Department of Economic and Social affairs, Population division (2017).
The World Population Prospects: The 2017 Revision. https://doi.org/10.1007/s43032-021-
00474-w

Walker, C. J., Mills, H., & Gilchrist, A. (2017). Experiences of physical activity during
pregnancy resulting from in vitro fertilisation: An interpretative phenomenological
analysis. Journal of Reproductive and Infant Psychology, 35(4), 365-379. https://doi.org
/10.1080/02646838.2017.1313968

Warburton, D. E., Jamnik, V. K., Bredin, S. S., & Gledhill, N. (2011). The physical activ-
ity readiness questionnaire for everyone (PAR-Q+) and electronic physical activity
readiness medical examination (ePARmed-X+). The Health & Fitness Journal of Canada,
4(2), 3-17. https://doi.org/10.14288/hfjc.v4i2.103

Wise, L. A., Rothman, K. J., Mikkelsen, E. M., Serensen, H. T., Riis, A. H., & Hatch, E.
E. (2012). A prospective cohort study of physical activity and time to pregnancy. Fertility
and Sterility, 97(5), 1136-1142.e4. https://doi.org/10.1016/j.fertnstert.2012.02.025


https://doi.org/10.1002/14651858.CD007506.pub3
https://doi.org/10.1002/14651858.CD007506.pub3
https://doi.org/10.1155/2014/979827
https://doi.org/10.1007/s12020-013-9971-5
https://doi.org/10.1007/s12020-013-9971-5
https://doi.org/10.22074/ijfs.2018.5135
https://doi.org/10.22074/ijfs.2018.5135
https://doi.org/10.1186/s12958-018-0328-z
https://doi.org/10.1186/s12958-018-0328-z
https://doi.org/10.1046/j.1365-2265.1998.00492.x
https://doi.org/10.1007/s43032-021-00474-w
https://doi.org/10.1186/1477-7827-11-66
https://doi.org/10.1007/s10815-020-01864-w
https://doi.org/http://dx.doi.org/10.1093/humrep/dep337
https://doi.org/10.1007/s43032-021-00474-w
https://doi.org/10.1007/s43032-021-00474-w
https://doi.org/10.1080/02646838.2017.1313968
https://doi.org/10.1080/02646838.2017.1313968
https://doi.org/10.14288/hfjc.v4i2.103
https://doi.org/10.1016/j.fertnstert.2012.02.025

486 e S.GUNDIMI ET AL.

Vaughan, D. A, Shah, J. S, Penzias, A. S., Domar, A. D,, & Toth, T. L. (2020). Infertility

remains a top stressor despite COVID-19 pandemic. Reproductive Biomedicine Online,
41(3), 425-427. https://doi.org/10.1016/j.rbmo.2020.05.015

Zegers-Hochschild, F, Adamson, G. D., de Mouzon, J., Ishihara, O., Mansour, R., Nygren,
K., Sullivan, E., & Vanderpoel, S, World Health Organization (2009). International
Committee for Monitoring Assisted Reproductive Technology (ICMART) and the World

Health Organization (WHO) revised glossary of ART terminology. Fertility and Sterility,
92(5), 1520-1524. https://doi.org/10.1016/j.fertnstert.2009.09.009


https://doi.org/10.1016/j.rbmo.2020.05.015
https://doi.org/10.1016/j.fertnstert.2009.09.009

	Knowledge, attitudes, and practices toward exercises among women visiting an infertility clinic: A cross-sectional study
	ABSTRACT
	Background
	Methods
	Ethics
	Study design
	Study participants
	Sample size
	Procedure
	Statistical analysis

	Results
	Discussion
	Conclusion
	Acknowledgement

	Disclosure statement
	Funding
	ORCID
	References



