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The relationship of anthropometric measurement, 
physical activity, psychosocial aspects and 
endometriosis

Abstract

Aim. To ind out the association between the anthropometric measurement, the physical activity, psychosocial 

level and endometriosis. Materials and Methods. Thirty women diagnosed as endometriosis and 30 age 

matched non endometriosis women were recruited. Anthropometric measurement – Body Mass Index (BMI) 

and Waist hip ratio (WHR) was measured. International Physical Activity Questionnaire (IPAQ) and Beck 

Depression Inventory scale (BDI) were used to measure the physical activity level and the psychosocial level 

respectively. Results. There was a signi icant difference in BMI between the groups. The odds ratio and relative 

risk analysis of endometriosis showed that there is an association between increased BMI, WHR, BDI and the 

risk of endometriosis (p < 0.05). Conclusion. Increased Body mass index, Waist Hip Ratio and Beck depression 

score (BMI > 30, WHR > 0.85 and BDI > 16) are associated with increased risk of endometriosis. 
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Streszczenie

Cel. Ustalenie związku między pomiarem antropometrycznym, aktywnością izyczną, poziomem 

psychospołecznym i endometriozą. Materiały i metody. Zrekrutowano 30 kobiet, u których zdiagnozowano 

endometriozę i 30 kobiet w wieku bez endometriozy. Pomiar antropometryczny – zmierzono wskaźnik masy 

ciała (BMI) i wskaźnik WHR (stosunek obwodu talii do obwodu bioder). Międzynarodowy Kwestionariusz 

Aktywności Fizycznej (IPAQ) oraz Skala Depresji Becka (BDI) zostały użyte do pomiaru odpowiednio poziomu 

aktywności izycznej i poziomu psychospołecznego. Wyniki. Między grupami wystąpiła istotna różnica w BMI. 

Iloraz szans i analiza względnego ryzyka endometriozy wykazały, że istnieje związek między zwiększonym 

BMI, WHR, BDI a ryzykiem endometriozy (p < 0,05). Wniosek. Podwyższony wskaźnik masy ciała, wskaźnik 

talii bioder i wskaźnik depresji Becka (BMI > 30, WHR > 0,85 i BDI > 16) są związane ze zwiększonym 

ryzykiem endometriozy.
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Introduction
Endometriosis is one of the most common gynecological 
problems which depends on fluctuating estrogen levels and 
is defined as a benign and proliferative chronic disorder 
clinically presented with ectopical growth of functional 
layer of endometrial tissue, glands and stroma, outside the 
uterus. Endometriosis is classified under five stages, based 
on the location, amount, depth and size of the endometrio‐
tic foci. The stage of endometriosis does not necessarily 
correspond to the severity of symptoms [1].
Prevalence of endometriosis in western countries is about 7–60%. 
In India it is about 48.38% among women aged 15–49 years. 
[2]. The exact cause of endometriosis is unknown. Yet se‐
veral theories have explained the existence of displaced en‐
dometrial tissue.
Retrograde menstruation is a theory which has been noted 
in 90% of women affected by endometriosis. Faulty immu‐
ne system is a common theory which supports the presence 
of foreign endometrial tissue. Deregulation or dysfunction 
of the immune system allows endometrial cells to spread 
and thrive in areas where they do not belong. The spread of 
the endometrial tissue is through the lymphatic or vascular 
system [1].
The most common signs and symptoms of endometriosis 
are abdominal pain, fatigue, mood change before menstru‐
ation and continuing for duration, cyclical pelvic & low 
back pain, infertility, history of ectopic pregnancy or 
miscarriage, dysmenorrhea, dyspareunia, painful defeca‐
tion, diarrhea, constipation, rectal bleeding, referred pain to 
the low back, sacral, groin, posterior leg, upper abdomen or 
lower abdominal suprapubic area, menometrorrhagia along 
with bleeding between period. Less common signs and 
symptoms are chest pain, hemoptysis due to endometrial 
implants in the lungs [2].
Several health problems have been found to exist in combi‐
nation with endometriosis. A large percentage of women 
experience comorbidities such as fibromyalgia, hypothy‐
roidism, chronic fatigue syndrome, allergies, asthma, rheu‐
matoid arthritis, multiple sclerosis, systemic lupus 
erythematous and auto immune disorder [3].
Associated risk factors of endometriosis are early onset of 
menstruation, postponed pregnancy, family history of en‐
dometriosis and frequent menstrual cycles with duration 
greater than eight days and uterine abnormalities. The 
symptoms of endometriosis can often affect the quality of 
life like physical activity, psychosocial functioning of the 
woman [3].
Endometriosis affects everyday lives of women, hindering 
their daily activities, personal relationship and interferes 
with the reproductive capacity. Lifestyle interventions such 
as exercise programs and diet interventions could be viable 
means to improve the quality of life. Regular exercises ha‐
ve been associated with a 40–80% reduction in the risk of 
endometriosis [4].
Endometriosis has been related to emotional symptoms 
such as depression, anxiety and increased stress. The high 
prevalence of depression in women with endometriosis is 
due to both cognitive impairment and alteration of their vi‐

tal functions, thus reducing their quality of life. Endometrio‐
sis is one among the foremost causes of chronic pelvic pain. 
Findings suggest that psychological factors may influence 
pain experience in women with endometriosis. Pelvic pain 
affects women’s mental health and quality of life. In particu‐
lar, women who suffer from pelvic pain report high levels of 
anxiety and depression, loss of working ability, limitations 
in social activities and a poor quality of life [5].
Previous studies had stated about the relationship between 
Body Mass Index (BMI) and endometriosis symptoms. The 
relationship between anthropometric measurement and the 
endometriosis had shown inconsistent results among diffe‐
rent population. However, there was a lack in studies analy‐
zed the association of endometriosis in relation to BMI in 
Indian population.
Women with regular physical activity had shown better phy‐
sical and mental health. Since endometriosis symptoms af‐
fect both physical and mental health, checking the physical 
activity level and psychosocial aspects is indicated in the 
exploration of quality of life in endometriosis.

Methodology
This study aimed to analyze the relationship between anth‐
ropometric measurements such as BMI, waist hip ratio 
(WHR), psychosocial aspects, physical activity and endo‐
metriosis. This observational study was approved by the 
ethical committee for student’s proposals (CSP/18/SEP/
73/266). The subjects were recruited from the Gynaecology 
outpatient department. The study was conducted between 
December 2018 and April 2019. Thirty women diagnosed as 
endometriosis and 30 age matched healthy non endometrio‐
sis women in age group of 20–40 years with working know‐
ledge of English were recruited by convenient sampling 
method. Exclusion criteria were patients with history of can‐
cer, pregnant women, patients with cardio respiratory dise‐
ase, diabetes mellitus and hypertension and previous 
musculoskeletal problems. 
Participants were explained about the benefits and risk of 
the study and obtained a written informed consent. Baseline 
assessment was done using Performa which included demo‐
graphic data, chief complaints, menstrual history, obstetrics 
history, surgical history, gynaecology history, anthropome‐
tric measurement, Beck Depression Inventory scale (BDI), 
International Physical Activity Questionnaire (IPAQ) – 
short form. Anthropometric measurement – Body Mass In‐
dex (BMI) and Waist Hip Ratio(WHR) measured. IPAQ 
was used to quantify the physical activity level. Beck de‐
pression inventory scale was used to measure the psychoso‐
cial level.

Results
Statistical analysis was performed by using SPSS software 
version 16.0. Descriptive statistics were calculated for base‐
line characteristics. Shapirowilk test was used to analyze the 
normality of data. Chi square test was used to determine the 
difference and the association in BMI, BDI, WHR, and 
IPAQ in endometriosis and nonendometriosis group. Signi‐
ficance level of p < 0.05 was used.
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Discussion
This observational study aimed to correlate the anthropo‐
metric measurements, physical activity and psychosocial 
aspects and endometriosis. There was an increase in under‐
weight, overweight, obese category in endometriosis group 

than in nonendometriosis group. There was a significant dif‐
ference between the groups at BMI score (p value < 0.032). 
This study also investigated the WHR as a part of anthropo‐
metric measurement and no significant difference existed be‐
tween the groups (p > 0.05). Increased BMI > 30,OR – 0.286, 

Variables Endometriosis group (EG)
 (n = 30), Mean (SD)

Nonendometriosis group (NEG)
(n = 30), Mean (SD)

Age

Weight

Height

Body mass index

Waist hip ratio

32.93 (4.94)

70.69 (13.15)

156.56 (10.96)

29.89 (4.87)

0.882 (0.03)

32.17 (5.08)

66.17 (10.77)

160.63 (7.88)

25.643 (4.09)

0.849 (0.04)

Table 1. Baseline characteristics 

Undeweight
(EG)

Normal
(EG)

Overweight
(EG)

Obese
(EG)

Undeweight
(NEG)

Normal
(NEG)

Overweight
(NEG)

Obese
(NEG)

5 (16.6%) 3 (10%) 14 (46.6%) 8 (26.6%) 1 (3.33%) 12 (40%) 10 (33.33%) 7 (23.3%) 0.032*

Table 2. Variables among endometriosis and nonendometriosis group

BMI P value

Normal
(EG)

Mild 
(EG)

Border Line
(EG)

Moderate
(EG)

Severe
(EG)

Normal
(NEG)

Mild 
(NEG)

Border Line
(NEG)

Moderate
(NEG)

Severe
(NEG)

0 (0%) 8 (26.7%) 11 (36.7%) 9 (30%) 2 (6.7%) 5 (16.7%) 18 (60%) 7  (23.3%) 0 (0%) 0 (0%) 0.000**

Beck Depression Inventory P value

Low (EG) Moderate (EG) High (EG) Low (NEG) Moderate (NEG) High (NEG)

1 (3.3%) 3 (10%) 26 (86.7%) 2 (6.7%) 6 (20%) 22 (73.3%) 0.435

Waist Hip Ratio P value

Low (EG) Moderate (EG) Low (NEG) Moderate (NEG)

30 (100.0%) 0 (0.0%) 1 (3.3%) 29 (96.7%) 0.500

IPAQ P value

Variables RR Odds ratio (95% CI) P value

BDI 

BMI 

WHR 

 < 16

 > 16

 < 30

 > 30

 < 0.85

 > 0.85

Table 3. Relative risk and odds of BMI, BDI, WHR and endometriosis 

0.400

2.200

0.666

2.333

0.266

1.733

0.182(0.0590.551)

0.286(0.3550.919)

0.154(0.0430.549)

0.001*

0.028*

0.002*

Endometriosis group (n = 30) (EG); Nonendometriosis group (n = 30) (NEG)

Significant at p value < 0.05, chi square test

Significant at p value < 0.05 
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CI – (0.3550.919) and WHR > 0.85 OR – 0.154, CI – 
(0.043–0.549) is associated with increased risk of endo‐
metriosis.
Previous studies have analyzed the association of endometrio‐
sis with the BMI and the results were highly variable. A study 
by Uba Backonja et al (2017) on diagnosis of endometriosis 
using anthropometric measures and body composition found 
lean body mass to be associated with endometriosis when 
controlled for potential confounders and physical activity is 
considered (OR = 0.76) (CI = 0.61–0.94) [6]. Similar results 
were obtained from studies on association between body mass 
index and endometriosis risk [7, 8]
However SadiaNazir et al (2015) observed that women dia‐
gnosed with endometriosis found high BMI in infertile en‐
dometriosis patients compared to controls substantiating 
the role of overweight in infertility. In such patients reduc‐
tion in body weight was advisable to improve their fertility 
status (P = 0.004) [9, 10]. Inline to the results, Fadhil Han‐
toosh S. et al. 2017 analysed the association of BMI with 
endometriosis and disease severity and concluded that obe‐
se women are more prone to endometriosis than women 
with lean body mass index [11].
In this study, psychosocial aspects of patients with endome‐
triosis analysed using Beck Depression Inventory Scale 
(BDI). The BDI score reveals an increase in borderline, mo‐
derate, and severe category score in endometriosis group 
than in nonendometriosis group. There is a significant diffe‐
rence between the groups in BDI score (p value < 0.001). 
This is supported by the study on Endometriosis and its re‐
lationship with depression which revealed that 66% of wo‐
men with endometriosis had symptoms of depression in the 
Beck’s Inventory, while in the control group 58% had some 
degree of depression [12]. It was concluded that, the entity 
endometriosis has no relation to the present or past depres‐
sive symptoms. 

Similarly, prevalence of 86% of depression were noted 
among women with endometriosis diagnosis irrespective of 
their pelvic pain status. Complaints of depression reflected as 
body pain, disinterest in daily tasks in the endometriosis gro‐
up [13]. It is observed that Increased BDI > 16, OR – 0.182, 
CI – (0.059–0.551) is associated with increased risk of en‐
dometriosis (Table 3). 
In a systemic review on physical activity and endometriosis 
risk in women with infertility or pain showed the relationship 
of physical activity to endometriosis to be 0.85 [95% confi‐
dence interval (CI) 0.67–1.07]. [14]. In this study, there is 
no significant difference in physical activity score between the 
endometriosis and non endometriosis group (p < 0.05). But 
both the groups showed most of the women to be in the 
low category of IPAQ. Life style with optimal PA may re‐
duce the risk of endometriosis as exercise has myokineme‐
diated anti inflammatory effects on chronic inflammatory 
diseases [15]. However, further studies are warranted on 
larger samples with consideration of various physical acti‐
vity levels, socioeconomic status,gynaecological health, 
phases of endometriosis and pain pattern. 

Conclusion
Increased Body mass index, Waist Hip Ratio and Beck de‐
pression score are associated with increased risk of endo‐
metriosis. The focus on ideal body mass index and 
maintenance would be suggested to have a better gynecolo‐
gical health. Women with endometriosis were highly affec‐
ted psychosocially than healthy women. 
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