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INTRODUCTION 

Obesity is a growing problem among women in 

reproductive age group in India. As per the recent 

National family health survey (NFHS-3), 12.6% women 

were either overweight or obese. This was almost 25% 

more than the previous NFHS-2 survey. The situation is 

far more serious in urban parts of India where 23.5% 

women are currently either overweight or obese.1 

Obesity is a well-known risk factor for a number of non-

communicable diseases in the long run. But for women in 

the reproductive age group the immediate concern should 

be its effects on poor reproductive outcomes. Studies 

have found that in the antenatal period, obesity causes 

increased risks of infertility2,3, miscarriage4,5, pre-term 

birth6, preeclampsia7,8 and gestational diabetes mellitus 

(GDM).9 Increased risk of cesarean sections10,11, 

prolonged labour12 and postpartum anemia13 are 

complications caused by obesity in intra and post natal 
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ABSTRACT 

Background: Obesity is a well-known risk factor for number of non-communicable diseases. There is paucity of data 

however with regard to awareness of its consequences on reproductive health hazards. 

Methods: Data was collected from 208 women aged ≥18 years from households chosen by systematic random 

sampling in an urban area.  

Results: The mean age of participants was 41.4±14.2 years. Majority of them completed their graduation 

[109(52.4%)] and were housewives [80(38.5%)]. Most of them were married [167(80.3%)]. Out of 208 study 

participants, 166(79.8%) knew that obesity adversely affects reproductive health causing problems like PIH 

[156(75.0%)], GDM [150(72.1%)], menstrual irregularities [130(62.5%)], infertility [117(56.2%)], decreased efficacy 

of hormonal contraception [84(40.4%)], premature delivery [67(32.2%)], miscarriages [66(31.7%)] and fetal 

malformations [55(26.4%)] during pregnancy. Difficulties during delivery [137(65.9%)], higher chances of caesarean 

section [130(62.4%)], infections [36(17.3%)] and PPH [33(15.9%)] in the intra and post natal period were also known 

to participants. Majority of women [158(76%)] had average awareness level regarding consequences of obesity on 

their reproductive health. Only 21(10.1%) had good awareness. Source of information among majority of participants 

was media [116(55.8%)]. Good awareness level was significantly more among those aged ≤ 25 years (p=0.03), with 

higher level of education (p=0.038), nulligravida (p=0.037) and professionals (p=0.02).  

Conclusions: Awareness generation on consequences of obesity on reproductive health is required to bring about 

behavioral change regarding obesity prevention among women in the setting.  
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period. Apart from these complications are the technical 

problems associated with managing obese pregnant 

mothers during antenatal care as a consequence of 

reduced ultrasound accuracy, requirement of larger cuff 

to measure blood pressure and difficulty posed during 

external electronic foetal monitoring.14 

Prior studies have also found neonatal complications such 

as stillbirths15,16, congenital anomalies17,18 and 

macrosomia6 as well as gynecological problems like risk 

of breast cancer19 and endometrial cancer20 to be due to 

obesity. 

Though several studies have assessed the awareness of 

people about role of obesity in cardio-metabolic diseases, 

very few studies have assessed awareness of its 

consequences on women’s reproductive health. The 

current obesity epidemic reflects the deep rooted 

influence of cultural practices in the society which 

prevents behavioral change among people in the 

developing world.21,22 But health education by 

enlightening women on prevention of obesity for 

successful outcome of pregnancies would probably bring 

about behavioral modifications.15 As a consequence of 

this the reproductive health outcomes will improve in this 

setting. This study was hence done to assess the level of 

awareness of consequences of obesity on reproductive 

health and to find out its association with socio 

demographic variables among women in a coastal city of 

south India.  

METHODS 

This cross sectional study was conducted from February 

to April 2014 in two randomly chosen wards in 

Mangalore. The ethical approval for conducting this 

study was obtained from the institutional ethics 

committee. The sample size of 185 participants was 

calculated at 95% confidence limits, 80% power and 

based on the awareness of consequences of obesity 

among women found to be 35% from a previously done 

study.15 Adding a non-response rate of 10%, the total 

sample size was calculated as 208. These participants 

were chosen from households by systematic random 

sampling. Here every 10th house starting from the first 

house chosen by simple random sampling technique was 

surveyed. In case the house was locked or members were 

ineligible for inclusion in this study or were non 

consenting the next adjacent house was selected. Any 

woman aged ≥ 18 years, literate and consenting to 

participate per house was enrolled in this study. Written 

informed consent was obtained from each participant 

after explaining to them the nature and purpose of the 

study using an information sheet printed in local language 

Kannada. The data was collected using a self-

administered questionnaire printed in Kannada. 

The reliability of the questionnaire was determined in a 

pilot study among 10 non randomly chosen participants 

who were not part of the main study. The Cronbachs 

alpha value of internal consistency of the questionnaire 

was found to be 0.84.  

It contained questions related to socio-demographic 

details of participants, awareness regarding consequences 

of obesity on menstrual cycle, fertility, antenatal period, 

intrapartum period, postpartum period, fetus and other 

aspects like cancers of female genital tract.  

This questionnaire was developed by investigators based 

on current literature on the consequences of obesity on 

reproductive outcomes. Content validation of 

questionnaire was done by experts from the Departments 

of Obstetrics and Gynecology and Pediatrics. Language 

validation of the questionnaire was done by translating it 

into Kannada and then back translating it into English by 

two different language experts.                                                       

There were a total of 23 questions to assess the awareness 

of study participants regarding consequences of obesity 

on reproductive health. For every correct response one 

mark was awarded and zero marks were given if response 

was wrong or when participants were not sure about the 

answer. Awareness level of participants was categorized 

as poor, average and good if the cumulative score was in 

the range 0 to 4, 5 to 15 and 16 to 23 respectively. These 

categories were defined based on the total possible scores 

for “must know” and “nice-to-know” questions. The cut-

off value for points below which performance was 

labelled as poor was based on the cumulative points 

allocated to “must know” questions in the questionnaire. 

Similarly the lower limit for good performance was based 

on the cumulative points for “nice to know” questions 

made less from the maximum score of 23. The must 

know questions were questions related to awareness of 

study participants regarding role of obesity in conditions 

like GDM, pregnancy induced hypertension (PIH) and 

difficulties during delivery.  

The awareness of study participants regarding 

consequences of obesity on obstetric health was 

categorized into poor (0 to 3), average (4 to 13) and good 

(14 to 17). Similarly awareness of study participants 

regarding consequences of obesity on gynecological 

health was also categorized into poor (0 or 1), average (2) 

and good (3 to 6) based on scores. 

Each participant was provided a pamphlet containing 

answers to various questions listed in the questionnaire 

printed in Kannada after they handed over the filled in 

questionnaire to the investigators. 

Data was entered and analyzed using Statistical Package 

for Social Sciences software (SPSS Inc., Chicago, IL) 

version 11. Chi-square and One way Analysis of 

Variance was used to test association of various socio 

demographic variables with level of awareness among 

participants. p value less than 0.05 was taken as 

statistically significant association. 
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RESULTS 

The mean age of the total 208 participants was 41.4±14.2 

years. Majority of them completed their graduation 

[109(52.4%)], were housewives [80(38.5%)] and were 

married [167(80.3%)]. Most of the participants 

[152(73.1%)] were pregnant at least once in the past. 

Majority of the participants [166(79.8%)] knew that 

obesity adversely affects reproductive health causing 

problems like PIH [156(75.0%)], GDM [150(72.1%)], 

difficulties during delivery [137(65.9%)], higher chances 

of caesarean section [130(62.5%)], menstrual 

irregularities [130(62.5%)], infertility [117(56.2%)], 

decreased efficacy of hormonal contraception 

[84(40.4%)], premature delivery [67(32.2%)], 

miscarriages [66(31.7%)] and foetal malformations 

[55(26.4%)] during pregnancy. 

Majority of them were not sure if obesity causes genital 

cancers [114(54.8%)], stillbirth [113(54.3%)], increased 

chances of impaired outcome of assisted reproductive 

techniques [92(44.2%)], foetal malformations 

[92(44.2%)], polycystic ovarian disease [82(39.4%)], 

difficulties in appreciating foetal heart sounds using 

stethoscope [79(38.0%)], difficulties in performing 

ultrasound examination of abdomen [78(37.5%)], 

premature delivery [75(36.1%)] and miscarriage 

[74(35.6%)]. Most of them thought that obesity does not 

cause difficulties in measuring blood pressure using 

sphygmomanometer [99(47.6%)], increase in the cost of 

antenatal care [99(47.6%)] and delivery of big baby 

[96(46.2%)]. Most participants [202(97.1%)] felt that 

more awareness programs should be conducted to 

provide more information regarding consequences of 

obesity on reproductive health among women (Table 1). 

 

Table 1: Awareness regarding health hazards of obesity on reproductive health of women among study participants 

(n=208). 

Questions Yes (%) No (%) 

Don’t 

know (%) 

Do you think obesity adversely affects reproductive health of 

women? 

166(79.8) 29(13.9) 13(6.2) 

Do you think obesity could cause menstrual irregularities? 
130(62.5) 37(17.8) 41(19.7) 

Is obesity one of the causes for infertility? 
117(56.2) 37(17.8) 54(26) 

Do you think obesity could decrease the efficacy of hormonal 

contraceptives? 

84(40.4) 45(21.6) 79(38) 

Do you think obesity could impair outcome of assisted 

reproductive technologies? 

76(36.5) 40(19.2) 92(44.2) 

Does obesity in pregnant lady increase the chances of 

miscarriage? 

66(31.7) 68(32.7) 74(35.6) 

Do you think obesity during pregnancy result in healthier baby? 
16(7.7) 159(76.4) 33(15.9) 

Does obesity in pregnancy increase risk of foetal 

malformations? 

55(26.4) 61(29.3) 92(44.2) 

Does obesity increase chance of premature delivery? 
67(32.2) 66(31.7) 75(36.1) 

Do you think obese women have more chances of developing 

diabetes mellitus during pregnancy? 

150(72.1) 21(10.1) 37(17.8) 

Do you think obesity could increase the risk of developing 

hypertension during pregnancy? 

156(75) 24(11.5) 28(13.5) 

Does obesity cause difficulties in performing ultrasound 

examination of abdomen? 

54(26) 76(36.5) 78(37.5) 

Does obesity cause difficulties in measuring heart sounds of 

foetus in abdomen using a stethoscope? 

66(31.7) 63(30.3) 79(38) 

Do you think obesity would cause difficulties in measuring 

blood pressure accurately with sphygmomanometer? 

61(29.3) 99(47.6) 48(23.1) 

Do you think obese women might have difficulties during 

delivery? 

137(65.9) 37(17.8) 34(16.3) 

Do you think obesity could increase the risk of caesarean section 

for delivery of baby? 

130(62.4) 39(18.8) 39(18.8) 
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Do you think obesity increases the risk of delivering a big baby? 
56(26.9) 96(46.2) 56(26.9) 

Do you think obesity increases the risk of birth of baby which 

does not show any signs of life? 

31(14.9) 64(30.8) 113(54.3) 

Is obesity associated with increased bleeding immediately after 

delivery? 

33(15.9) 64(30.8) 111(53.4) 

Does obesity increase the risk of infections immediately after 

delivery? 

36(17.3) 85(40.9) 87(41.8) 

Do you think obesity increases the cost of antenatal care? 
52(25) 99(47.6) 57(27.4) 

Do you think obese women have higher chances of developing 

cancers of genital tract?  

24(11.5) 70(33.7) 114(54.8) 

Do you think obesity is one of risk factors for polycystic ovarian 

disease? 

66(31.7) 60(28.8) 82(39.4) 

Do you feel that more awareness programs should be conducted 

to provide more information regarding effect of obesity in 

reproductive life? 

202(97.1) 1(0.5) 5(2.4) 

 

Majority of women [158(76%)] had average awareness 

regarding adverse effects of obesity on their reproductive 

health. 21(10.1%) had good awareness while 29(13.9%) 

had poor awareness. Generally awareness about maternal 

complications as a consequence of obesity was more than 

neonatal complications among participants. Regarding 

consequences of obesity on obstetric health, 34 (16.3%) 

of them had poor, 165(79.4%) had average and 9 (4.3%) 

had good awareness. Also 46 (22.1%) participants had 

poor, 43 (20.7%) had average and 119 (57.2%) had good 

awareness regarding consequences of obesity on 

gynaecological health. 

Source of information regarding consequences of obesity 

on reproductive health among study participants were 

mass media [116(55.8%)], schooling [68(32.7%)], 

doctors [62(29.8%)], family members [42(20.2%)], 

friends [36(17.3%)], health care workers [10(4.8%)], 

Anganwadi workers (employees under integrated child 

development services of Government of India) [5(2.4%)], 

text books and from own experience in two cases each. 

Awareness of consequences of obesity on reproductive 

health was significantly more among participants aged ≤ 

25 years (p=0.03), with higher level of education 

(p=0.038) and the nulligravid (p=0.037) (Table 2). The 

correlation between age and awareness scores showed a 

significantly negative correlation (r = – 0.145, p=0.037). 

Awareness level was significantly more among the 

professionals (p=0.02) (Table 3). There was no 

association of marital status (p=0.2) with awareness 

among participants. 

Educational status was significantly higher among 

participants in the reproductive age group (18 to 45 

years) (p<0.001) and those who had 2 pregnancies or less 

as well as no pregnancy (p=0.009) (Table 4). 

Table 2: Association between awareness and socio-

demographic variables of study participants like age, 

educational status and number of previous 

pregnancies (n=208). 

Socio-

demographic 

variable 

Number of 

study 

participants 

Mean 

score 

Standard 

deviation 

Age    

18-25 38 11.34 4.47 

26-35 34 8.14 3.97 

36-45 54 9.51 4.16 

46-55 51 9.13 4.78 

56-65 22 9.90 4.80 

>65 9 7.22 4.14 

   
F = 2.537, 

p=0.03 

Educational 

status 
   

Upto 10th 

standard 
21 7.09 2.96 

PUC 49 10.12 4.41 

Undergraduate 109 9.37 4.64 

Postgraduate 29 10.48 4.60 

   
F = 2.868, 

p = 0.038 

Number of 

previous 

pregnancies 

   

0 56 7.59 3.50 

1 48 6.35 2.76 

2 78 6.59 3.42 

≥ 3 26 5.38 3.57 

   
F = 2.882, 

p = 0.037 

Total 208 9.48 4.5 
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Table 3: Association between occupations of participants with awareness about health hazards of obesity in 

reproductive life among participants. 

Socio-demographic variable Poor knowledge 
Average 

knowledge 
Good knowledge Total 

Occupation     

Doctor, dentist, nurse 1(10.0%) 5(50.0%) 4(40.0%) 10 

Housewives 13(16.2%) 63(78.8%) 4(5.0%) 80 

Teachers 4(10.3%) 33(84.6%) 2(5.1%) 39 

Students 3(9.4%) 23(71.9%) 6(18.8%) 32 

Businesswomen, self-employed  

clerks, anganwadi workers 
8(17.0%) 34(72.3%) 5(10.6%) 47 

    X2= 17.36, p=0.02 

 

Table 4: Association of age and number of previous pregnancies with educational status of study participants 

(n=208). 

Characteristics Educational status Total 

 10th standard or less PUC and above  

18-25 0(0) 38(100) 38 

26-35 1(2.9) 33(97.1) 34 

36-45 4(7.4) 50(92.6) 54 

46-55 7(13.7) 44(86.3) 51 

56-65 4(18.2) 18(81.8) 22 

>65 5(55.6) 4(44.4) 9 

   X2=29.431, p<0.001 

No. of previous 

pregnancies 
   

Zero 0(0) 56(100) 56 

One 6(12.5) 42(87.5) 48 

Two 9(11.5) 69(88.5) 75 

Three or more 6(23.1) 20(76.9) 26 

   X2=11.6, p=0.009 

Total 21 187 208 

 

DISCUSSION 

Improving women’s awareness on the short and long 

term risks of obesity to both self and their offspring’s 

health is likely to be an important initial step in 

preventing obesity in pregnancy.23 

This study found that about 80% women knew that 

excess weight adversely affects reproductive health 

outcomes which was more than that reported by 75% 

participants in a study done in Brisbane, Australia23 and 

49% in Chicago, USA based study.24 However the level 

of awareness in the present study was good only in about 

10% participants in comparison to 49.8% reported in a 

study done in Nigeria while poor awareness in this study 

was seen in about 14% participants in comparison to 

39.5% reported in the Nigerian study.25 

As women of reproductive age will be responsive to 

education on consequences of obesity on reproductive 

health, elaborate information needs to be widely 

disseminated in the community to bring about behavioral 

modifications.15 

Awareness of increased risk of caesarean deliveries was 

stated by 30.8%15 and 60%23, stillbirths by 14.1%15, 

menstrual irregularities by 35.8%15 and infertility by 

33.9%15 in previous studies which were less than those 
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reported by participants in this study. However figures of 

risk of gestational diabetes reported by 86.5%23, PIH by 

88.2%23, pre-term delivery by 60.9%23, miscarriage by 

37.5%15 and uterine cancer by 18.1%15 and 42%26 of 

participants in other studies were more than our 

observations. 

The awareness of congenital anomalies among offspring 

was 23.7% in a study done in Chicago15 and 58% in a 

study done in Brisbane23 in comparison to 26.4% reported 

by participants in this study. Another Australian study 

observed that awareness of the role of obesity in maternal 

complications was much more for maternal than neonatal 

complications which was similar to our findings.23 One of 

the ultimate aims of antenatal care is birth of a healthy 

baby and therefore information on neonatal complications 

like birth defects might encourage women to prevent 

obesity prior to pregnancy.23,27 

Source of information of more than half of participants in 

this study was mass media sources like television. In a 

Nigerian study the source was mostly from the internet 

among 47.3% participants.25 A Texas, USA based study 

also found that internet use was associated with higher 

knowledge scores among participants.28 Therefore, 

attempts to improve obesity-related awareness on 

reproductive health can utilize mass media sources which 

are widely accessed by people worldwide. Also almost all 

participants in this study (97.1%) want to know about 

reproductive health problems which is a positive sign for 

health educators. 

In this study the awareness scores were significantly 

higher among participants of younger age group which 

was also observed in another study done in Coimbatore, 

India.16 But a study done in Nigeria25 found no 

association with age while a study done in Texas28 found 

that awareness scores improved with age of the 

participants. This was different from our findings 

probably because educational status was significantly 

higher among younger participants in this study.  

Educational status significantly influencing awareness 

among participants as observed in this study was also 

supported by findings of several other studies.15,16,21,23,28  

This supports the fact that female literacy is the main 

determinant to be considered before designing education 

campaigns.23 Only the study done in Nigeria found no 

association of level of educational status of participants 

with awareness of obesity as a risk factor in adverse 

reproductive health outcomes.25 

In this study awareness about consequences of obesity 

was related significantly with occupation as also 

observed in other studies.21,16 Association of marital 

status with knowledge was significant in a study done in 

Chicago, USA which differed from our findings.24 An 

interesting observation made in this study was that 

awareness level was found to significantly decrease with 

increasing gravida contrary to the expectation that it 

would improve following each experience of child 

bearing. This could probably be due to better educational 

status among young participants who were mainly 

nulligravid. This could also indicate lack of educational 

interventions by medical personnel regarding adverse 

consequences of obesity even after repeated pregnancies. 

Callaway et al,29 observed that only 23% of overweight 

women and 36% of obese women prior to conceiving 

were advised to lose weight by their doctors. This 

highlights the importance of educating obese patients 

about consequences of obesity on reproductive problems 

as well as counseling them to adopt behavioral change for 

its prevention during adolescent period and in ante natal 

care visits which can be best done by obstetricians only. 

Louis et al,30 observed that women are more motivated to 

engage in healthy behaviors during pregnancy and hence 

is an ideal period to plan such interventions. 

CONCLUSIONS 

Even though all participants in this study were literate 

and 80% of them were aware of consequences of obesity 

on reproductive health only 10% had good level of 

awareness. Mass media was reported to be the 

commonest source of information amongst majority of 

participants. Hence these sources need to be widely used 

to disseminate information regarding risks of conceiving 

when obese. Need for pre pregnancy health check-up 

with appropriate educational interventions should also be 

emphasized so that body mass index can be checked and 

preconception counselling and timely health education 

can be provided. This would probably bring about the 

required behavioural change about obesity prevention 

among women resulting in further improvement in 

reproductive health in this setting. 

Strengths of this study 

The random selection of participants in the settings 

makes the findings of this study generalizable to this 

setting and to other urban areas of developing countries. 

The study identified specific aspects on reproductive 

health where awareness was lacking. Also awareness of 

neonatal complications was found to be poorer compared 

to maternal complications. Very few studies have been 

done worldwide to assess the awareness of consequences 

of obesity on reproductive health problems among 

women. Identifications of socio demographic groups in 

whom awareness was particularly poor is also another 

important observation. These groups need to be focused 

upon during future awareness campaigns in this setting.   

Limitations 

This study assessed the awareness dimension regarding 

reproductive health problems among women in an urban 

setting only. Rural areas were not surveyed in this study. 

Moreover assessment of body mass index of participants 

followed by active interventions for correction of obesity 

among participants could not be done due to time 

constraints. However as there are dearth in studies on this 
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issue in India we recommend more of such studies to be 

done in future. 
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