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ABS TRACT  
 

BACKGROUND 

The prevalence of overweight and obesity has increased overnutrition, under 

nutrition and epidemiological transition are at pace in various states of India. The 

recent National Family Health Survey 4 (NFHS-2015-16) data shows commendable 

rise in prevalence of overweight and obesity in India. We wanted to determine the 

prevalence of overweight and obesity in women, and evaluate the association of BMI 

with non-communicable diseases, and BMI with gynaecological problems. 

 

METHODS 

This is a cross sectional study conducted among 5000 female patients attending 

GOPD at Dr. RMLIMS, Lucknow. A total of 1999 eligible patients was stratified by BMI 

categories based on most recent weight and height recorded and relationship 

between patient characteristics and BMI categories was done. EHR. BMI calculation 

were determined using the most recent weight and median of all recorded heights. 

Relationship between patient’s characteristics and BMI was tested using univariate 

analysis where 2 was used for testing the association between weight classification 

and categorical characteristics. The non-parametric Kruskal-Wallis test was used for 

continuous characteristics. 

 

RESULTS 

1999 women with a recorded BMI were identified. There were 737 (36.87%) patients 

who met the criteria of overweight (BMI 25-29.9), 233 (11.66%) had obesity class I 

(BMI 30 - 34.9), 88 (4.4%) had obesity class II (BMI>35) and 866 (43.32%) were of 

normal BMI (18-24.9). There was high prevalence of diabetes and hypertension (P 

value < 0.0001) in overweight and obese group within higher BMI compared to lower 

BMI categories. Clinical symptoms such as irregularity in periods, pain abdomen, 

infertility, PCOD are more common in overweight categories than in normal BMI 

category. 

 

CONCLUSIONS 

Results of this report highlight the reality of obesity prevalence and associated co-

morbidities. Yet despite the high prevalence, under-diagnosis continues to be a 

significant problem. More than 50% of the study population had BMI consistent with 

overweight or obesity. This cross-sectional study was designed to evaluate the scope 

of the problem and doing so has raised additional questions worthy of pursuit. 
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BACK GRO UND  
 

 

 

Worldwide, the prevalence of overweight and obesity has 

more than doubled since 1980, which reached 1.9 billion 

overweight and 600 million obese adults in 2014. It is an 

estimation of WHO. It is predicted that around two thirds of 

global burden of disease will be accredited to chronic non-

communicable diseases, most of them strongly associated with 

diet.(1) In India NFHS survey 4 (NFHS 2015-16) data shows 

communicable rise in prevalence of overweight and obesity. 

Developing countries experienced more dramatic rise in the 

prevalence of obesity in recent decades.(2) The problem of 

overweight obesity increasing in country were hunger is still 

endemic. WHO 2006 also detected that there was high risk of 

high B. P, Type 2 DM at an earlier age among people who are 

undernourished in younger age and obese in adulthood.(3) In 

last two decades the magnitude of dual nutrition burden, 

demographic and epidemiological transition in various states 

of India. Overweight and obesity are fifth leading risk of global 

deaths, that affect virtually all age and socioeconomic groups 

and threatens both developing and developed countries. 

Prevalence of obesity varies according to age, sex and region. 

In India the percentage of married women aged 15-49 who are 

overweight or obese increased from 11% in NFHS -2 to 15% in 

NFHS-3. 

The primary objective of this study to determine true 

prevalence of overweight, obesity and related comorbidities 

among women aged 19-60 yrs., attending OPD of OBGYN 

Department at Dr. RMLIMS, Lucknow. Ethical issue: Strength 

& limitation: 1) Analysis included a large sample size with 

recorded BMI values. 2) The electronic health records used for 

the study (Dr. RMLIMS, Lucknow) provide a rich source of 

demographic, clinical, laboratory and prescription data on 

patients. 3) Overweight and obesity categorization based on 

actual BMI calculation not International Classification of 

Disease Coding. 4) Limitation of this study is all subject were 

individual seeking Health care services, thus possibly not 

representative of broader Indian population. 5) Another 

potential limitation is all patient were identified from a single 

institution EHR. 

 

 
 

ME TH OD S  
 

 

This is a cross sectional study of 1999 women conducted over 

a period of one year from November 2018 to November 2019. 

Height, weight, and BMI of all subjects who attended Dr. 

RMLIMS OPD. BMI Chart was used to calculate BMI. Detailed 

history of patients was noted. Investigations done included 

CBC, blood sugar, urine r/m, lipid profile, KFT, LFT, TSH, T3, 

T4, anti TPO antibodies. Eligible patients were stratified by 

BMI categories based on most recent weight and height 

recorded and relationship between patient characteristics and 

BMI categories was done. EHR includes patient demography, 

social, medical history, vital signs, pathology reports and 

diagnosis from OPD records. 

 

 

In clu si o n Cr i ter i a  

Patient age ≥18 yrs., of age (as they may not have reached their 

full height by 18 yrs. of age. 

 

 

Ex clu si o n Cr i ter i a  

1. Patient with median height<4’6” or 7’6”, weight >100 Kg.  

2. Pregnant or having recently given birth. 

3. Subjects with known hyper- or hypo-thyroidism  

4. Heart failure  

5. Radiation or chemotherapy treatment  

6. Metastatic cancer. 

 

A total of 1999 active patients with a recorded BMI were 

identified to meet the inclusion and exclusion criteria               

(Figure 1).

 

 
Flow Diagram of the Study Population 
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S ta ti s ti cal  An aly si s  

BMI was determined using the most recent weight and median 

of all recorded height. The weight recorded closest to the index 

date was recorded as the study weight, symptoms, diagnosis, 

laboratory and vital signs data were recorded based on the 

recent values available in EHR. Comorbidity were identified in 

EHR any time up the index date. Relationship between 

patient’s characteristics and weight classification (BMI 

categories) were tested using univariate analysis where 2 was 

used for testing the association between weight classification 

and categorical characteristics. The non-parametric Kruskal –

Wallis test was used for continuous characteristics. 

 

 
 

 

RES ULT S  
 

 

 

Age Groups 

BMI Groups 

Total 
< 18 

18  
to  

24.9 

25  
to  

29.9 

30  
to  

34.9 
>35 

18-20 yrs. 4 42 8 1 2 57 
21-30 yrs. 45 399 250 64 32 790 
31-40 yrs. 18 277 254 82 29 660 
41-50 yrs. 4 86 161 58 8 317 
51-60 yrs. 3 28 44 14 10 99 
> 60 yrs. 1 34 20 14 7 76 

Total 75 866 737 233 88 1999 

Table 1. Correlation of BMI with Age 

 

BMI Group 
Hypertension 

Total 
Present Absent 

>18 7 83 90 
18-24.9 45 814 859 
25-29.9 100 628 728 
30-24.9 58 175 233 (11.66) 

>35 25 64 89 (4.45) 
Total 235 1764 1999 (100) 

Table 2. Correlation of BMI with Hypertension 

 

BMI Group 
DM 

Total 
Absent Present 

>18 90 0 90 
18-24.9 842 17 859 
25-29.9 697 31 728 
30-24.9 217 16 233 

>35 78 (87.64) 11 (12.35) 89 (4.45) 
Total 1924(96.24) 75(3.75) 1999(100) 

Table 3. Correlation of BMI with Diabetes Mellitus 

 

Gynaecological 
Complains 

BMI Groups 

Total 
Total 

% 
< 

18 

18  
to 

24.9 

25 
to 

29.9 

30  
to 

34.9 
>35 

Pain abdomen and 
backache 

26 264 209 69 25 593 29.66 

Breast complains 2 8 11 1 0 22 1.10 
CA breast 0 0 0 1 0 1 0.05 

CA endometrium 0 2 1 0 0 3 0.15 
Cancer cervix 0 5 4 2 0 11 0.55 
Fibroid uterus 2 13 10 9 6 40 2.00 

Infertility 12 102 96 28 9 247 12.36 
Irregular period 26 261 229 67 28 611 30.57 

Ovarian cyst 1 11 11 3 1 27 1.35 
PCOD 5 33 28 8 0 74 3.70 

PID 0 5 4 2 0 11 0.55 
Post-menopausal 

symptoms/bleeding 
3 17 10 4 2 36 1.80 

Urinary complaint 1 19 20 9 4 53 2.65 
UV prolapse 1 17 16 7 4 45 2.25 

WDPV 11 90 73 22 10 206 10.31 
Other complains 0 12 6 1 0 19 0.95 

Total 90 859 728 233 89 1999 100.00 

Table 4. Correlation of BMI with Gynaecological Symptoms 

 

Out of 5000 women attended GOPD at Dr. RMLIMS, 

Lucknow between periods of November 2018-19 in EHR, after 

exclusion only 1999 eligible women included in the study. 

There were 737 (36.87%) patient met the criteria of 

overweight (BMI 25-29.9), 233 (11.66%) had obesity class I 

(BMI 30 - 34.9), 88 (4.4%) had obesity class II (BMI>35) and 

866 (43.32%). that of normal BMI (18-24.9). The prevalence of 

overweight was 161 (50.79%) is in perimenopausal women 

out of 317 women age 40-50 yrs. than that of age group 30-40 

yrs. i.e. 254 (38.48%) out total 660 women and 44 (44.44%) 

out of total 99 women in age 50-60 yrs. The prevalence of 

hypertension in overweight group i.e. 5% out of 36.42 % of 

overweight patients, than that of normal BMI 2.25% out of 

42.97% of normal BMI (18-24.9) which is statistically 

significant. (p value-<.000). There was high prevalence of 

diabetes 75 (3.75%) in women and most of them belongs to 

overweight 31 (4.25%), class 1 -16 (6.86%) and class 2 obesity 

11 (12.35%) than that of normal BMI (18-24.9) 17 (1.97%) 

women having diabetes which is statistically significant. (p 

value <.000). Gynaecological symptoms such as irregular 

period was present in 611 (30.57%) patients, out of that 229 

(37.47%) were overweight, 67 (10.9%) were of class 1 obesity, 

28 (4.58%) had class 2 obesity while that of normal BMI were 

261 (42.71%) 

Maximum patient presented with complain of backache 

and pain abdomen 593 (29.66%), among that 209 (35.2%) 

were overweight, 69 (11.63%), 25 (4.21%) had class 1 & 2 

obesity respectively. Among the 247 (12.36%) patient of 

infertility, 96 (38.66%) were overweight, 28 (11.3%) fell in 

class 1 obesity, 9 (3.6%) class 2 obesity and 102 (41.2%) 

having normal BMI (18-24.9). 74 Patient presented with 

complain of PCOD, 28 (37.83%) were overweight, 8 patient 

had class 1 obesity, 33 (44.4%) patient had normal BMI. More 

than 50% of patient presented with complain of 

PMB/symptoms belong to overweight and obesity. 

 

 
 

 

DI SCU S SI ON  
 

 

In this extensive epidemiological analysis from Dr. RMLIMS, 

Lucknow, BMI value of 777 (38.6%) women fell within 

categories of overweight (21.9%), obesity class-1 (9.8%) and 

class-2 (6.9%). Thus, the prevalence of overweight/obesity is 

more than 50% (1112 patients) in this study population of 

1999 women. This study indicate that overweight and obesity 

has become substantial problems among different 

socioeconomic spectrum of women in India, particularly in 

older age groups, people living in urban areas, well-educated 

and among household of highest wealth quintile and 

simultaneously among people living in poorer wealth quintile, 

uneducated and people belonging to low socioeconomically 

less developed states. The age has significant effect on obesity 

as it effect health according to the timing of beginning.(4) Study 

conducted at Cleveland clinic by Kevin M Pentalone et al found 

BMI value of for almost 80% of patient fell within categories of 

overweight (37.4%) or obesity (41.5%). Thus overweight and 

obesity posing a growing threat to people of India like western 

world both in in urban and rural areas as with increasing 

industrialization, the standard of living also rise which result 

in weight gain.(5) The rapid rise in prevalence of obesity can be 

credited to the use of mechanical transport, availability of 

ready to eat & fast food, modern ways of entertainment like 

smart phones, Television, adoption of sedentary lifestyles & 

intake of more energy dense diet.(6,7,8) Identifying obesity is the 

first step leading to optimal interdisciplinary intervention 
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ideally involving lifestyle modifications relating to nutrition 

and physical activity, as well as medications where necessary 

to reduce appetite.(9) 

Therefore, while interpreting the overall prevalence of 

overweight & obesity and its associated co-morbidities 

(hypertension, diabetes, menstrual irregularities, infertility, 

PCOD, backache, pain abdomen) among women require extra 

cautiousness in the context of wide disparities with respect to 

diet, physical activity & lifestyle modification in women of 

India. 

 
 

 

 

CONC LU S ION S  
 

 

 

Despite the high prevalence, under diagnosis continues to be a 

significant problem. More than 50% of the study population 

had BMI consistent with overweight or obesity. Comorbidities 

such as diabetes, hypertension, menstrual irregularities, 

infertility, pain abdomen, backache are more common in 

overweight and obese women. This cross-sectional study was 

designed to evaluate the scope of the problem and in doing so 

has raised additional questions worthy of pursuit. 

Further analysis and research will be needed to fully 

decipher the likely factors which affect the medical under-

recognition of obesity. Under diagnosis and failure to 

recognise obesity as a treatable chronic disease with serious 

health consequences is an important barrier to effective 

management. Over the coming years, we anticipate continued 

improvement in documentation of obesity due to increasing 

therapy coverage by insurance companies, existing 

reimbursement incentives through centers of Medicare and 

Medicaid services and the effective use of obesity related HER 

functions. 

 
Data sharing statement provided by the authors is available with the 
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