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Body composition and pattern of weight gain changes with 

menopause. This study attempts to compare these changes among two 

groups of women. Group 1: women who gain spontaneous or natural 

menopause and Group 2: women who undergo hysterectomy and thus 

their menopause onsets. This study suggests that hysterectomy has a 

strong influence on postmenopausal weight gain and other body 

composition characteristics. Hysterectomized women gained a 

significant 8.7 kg on average as compared to 5.3 kg in women 

experiencing spontaneous menopause. This also indicate that 

hysterectomy significantly influences a greater risk of bringing in 

“android” type of fat distribution in women. 
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Introduction:-  
Menopause is the transition during which women experience symptoms that vary widely.  It is the permanent 

cessation of menstruation which results from the loss of follicular activity of the ovaries. This physiological 

development brings about the end of women’s reproductive function. (Som et al,2012) .The variations are the result 
of the major hormonal changes together with the effect of socio-demographic and other reproductive factors 

(Dasgupta et al, 2015). Hysterectomy is one of the most frequently performed surgeries in women of reproductive 

age. Hysterectomy not only ends one’s reproductive life but brings in many adverse effects in women in later life 

(Kirchengast et al, 2000). The women mostly undergo this surgery to get relief from a range of symptoms like, 

pelvic pain, irregular bleeding, urinary symptoms, fatigue and other related symptoms (Carlson et al, 1994). 

However, the most commonly faced problems after hysterectomy are: hot flushes, depression, a lack of sexual 

interest and significant weight gain (Kjerulff et al 1993,  Kjerulff et al 2000, and Juarbe et al 2006). In spite of the 

diverse effects of hysterectomy on well being there are only a few studies considering the influence of hysterectomy 

on postmenopausal body composition. Hysterectomy  is an artificial kind of menopause bringing in abrupt 

physiological changes in women. This is in contrast to the gradual physiological changes  that comes in women 

experiencing spontaneous menopause. Body composition can be used as a useful marker for assessing the adiposity 
or fat distribution of an individual. Fat centralisation occurs in menopausal and postmenopausal phases and studies 

have proved its relation to the menopause or years since the onset of the menopause (Toth et al., 2000) . There are 

some studies that attempted to  proved that fat mass increase and centralisation is related only to age without any 

influence of the menopause (Pasquali et al., 1994) and there is already evidence of fat centralisation in 

premenopausal women (Pascot et al., 1999). 

 

The present study attempts to assess the composition differences between hysterectomized women and women with 

spontaneous or natural menopause. 
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Material and Methods:-  
A total of 137 women aged between 39-58 (mean 50.7) were considered for the study. All women were 

postmenopausal at the time of study and they had gained menopause at least one year prior to the study. All the 

women were chosen from the Middle Income Group, Housing Complex of Kalindi Housing Estate, Kolkata-89. The 

women were exclusively Bengali Hindu women and were home-makers. This was chosen to maintain an 

endogenous group for the study. They were divided into two groups: Group 1 comprised of 81 women aged between 

47-58 years (Mean =51.4+2.7) who attained spontaneous or natural menopause  at least one year prior to the study, 

Group 2 comprised of 56 women aged between 39-48 years (Mean=43.7+ 3.2) who had undergone hysterectomy at 

least one year prior to the study. 

 

A structured questionnaire was used to gather information on the menopausal history and other details regarding 

menopausal problems. The women were also asked to report weight changes since menopause. Body  weight before 

the onset of menopause were recorded in both the groups of women. For Group 1 women body weight before 
menopause was based on self-report. While for women of Group 2 body weight was determined using clinical 

records of weight status before hysterectomy. Data obtained with the questionnaire included demographic 

characteristics, reproductive history (menstrual characteristics, pregnancy history, infertility treatment, contraceptive 

use), medical and gynecological history, gynecological history of mothers and sisters, menopausal symptoms, and 

lifestyle characteristics (smoking, alcohol consumption, limited diet history, physical activity). 

 

Women were queried about their usual frequency of strenuous and moderate physical activity over the past 2 years, 

and over the past year at follow-up. Strenuous activity was defined as activity that increases one's heart rate or 

makes one breathe heavily, such as running or sports at a competitive level. Moderate physical activity was defined 

as activities, such as brisk walking or sports at a social level. Women also reported trends in their weight during 

adulthood (weigh less than as a young adult, weight was stable ± 10 kgs throughout adulthood, weigh more than as a 
young adult, or weight fluctuates with gains and losses of >10 kgs on two or more occasions) and their perception of 

how their weight changed in the year between baseline and 1 year follow-up. A consent form  was signed by women 

undergoing hysterectomy allowing access to the medical records related to their surgery.  

 

Statistical Analysis:-  

Baseline characteristics of the women undergoing hysterectomy and the control women were compared using chi-

square tests or Fisher's exact test for categorical variables and Student's t tests for continuous variables. Comparisons 

of changes in weight and BMI between baseline and follow-up were evaluated with analysis of variance (ANOVA), 

controlling for baseline values of these variables. Multiple linear regression was used to estimate change in weight 

or BMI by hysterectomy status, controlling for the characteristics. Variables evaluated as potential confounders in 

the multivariable linear and logistic regression models included age, body weight, marital status, educational level, 

number of full-term pregnancies, smoking status, current alcohol consumption, physical activity and weight change 
as an adult. 

 

Evaluation of Body Composition:- 

Body composition was estimated through the circumferential and girth measurements of the  Mid- upper arm, Chest, 

Waist and Hip along with Body weight and Stature. These measurements were selected to find out the distribution of 

fat in the various parts which further help in determining the “android” or the “gynoid” distributions. 

 

Results:- 
Table 1:- Characteristics of Women with Hysterectomies and Control Women. 

Characteristics Women with Hysterectomies ( N=56) 
Mean                        SD 

Control women (N=81) 
Mean                          SD 

Age in years 43.7 3.2 51.4 2.7 

Number of 

pregnancies 

1.8 1.7 2.3 1.9 

Marital status N % N % 

Married 36 64.2 62 76.8 

Unmarried 08 14.3 08 9.6 

Divorced 12 21.6 11 13.6 

Educational 

Qualification 

N % N % 
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Higher secondary 05 9.4 14 17.6 

Graduate 38 67.3 40 49.5 

Post Graduate 11 19.7 16 19.3 

Others 02 3.6 11 13.6 

Use of 

Contraceptions 

N % N % 

Oral Pills 47 83.7 36 43.9 

IU objects 03 5.7 09 11.3 

Smoking Habits N % N % 

Non smoker  94.1  97.3 

Regular smoker  2.1  0.3 

Former smoker  1.8  1.4 

Alcohol habits N % N % 

Never 24 43.7 47 58.4 

Occasional 21 37.4 27 33.6 

Regular 11 18.9 07 8.1 

Physical activity N % N % 

None 19 34.6 19 23.7 

Moderate 24 41.7 44 54.3 

Regular 11 19.5 15 18.9 

Occasional 02 4.2 03 3.1 

Weight Changes 

After menopause 

N % N % 

>5Kgs 03 5.1 14 17.5 

5-10kgs 17 31.6 46 57.2 

10-15kgs 31 54.7 16 19.4 

<15kgs 05 8.6 05 5.9 

 

Analysis of Table 1:-  

The details of the  characteristics of the women undergoing hysterectomies and the control women are presented 

in Table 1. Women undergoing hysterectomies had fewer children as compared to the women who had natural 

menopause. Educational status were higher in case of hysterectomised women (67.3% graduates ) as compared to 

the women of the control group( 49.5% graduates) .  Compared with the control group, the women who had 

hysterectomies were more likely to be ahead in consuming oral  contraceptive pills (83.7%), smoking habits (2.1% 

regular smokers as compared to 0.3% in control group) and consuming alcohol (18.9% in comparison to 8.1% in 
control group). It is also clear from the table that hysterectomised women were less physically active in comparison 

to the control group. 41.7% women of group 1 were moderately physically active, whereas as good as 54.3% women 

of group 2 were into moderate physical activity.  

 

Table 2:- Weight and Body Mass Index (BMI) Characteristics Comparing Women with Hysterectomies and Control 

Women 

Characteristics 

 

Women with Hysterectomies  

( n=56) 
Mean                        SD 

Control women (n=81) 

Mean                          SD 

P value 

BMI before 
menopause 

29.6 6.8 27.8 7.1 0.008 

BMI after 
menopause 

31.7 7.2 28.3 7.8 0.003** 

Change in BMI 1.9 1.7 0.9 2.2 0.06** 

Weight before 

menopause 

79.4 17.5 72.6 19.3 0.01** 

Weight after 
menopause 

82.3 19.2 75.4 21.2 0.005*** 

Change in 
weight 

8.7 5.9 5.3 3.7 0.07** 

** = p<0.01     , *** =   p < 0.001   
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Analysis of Table 2:-  
 In this table data on weight and BMI at baseline and follow-up is presented. The mean BMI was quite high for both 

the women undergoing hysterectomy and the control group (31.7 and 28.3 kg/m2, respectively) and more than half 

of the women with hysterectomies were obese. The change in BMI is significant for both the groups of women 

(Group 1: 1.9 kg/m
2   

and Group 2: 0.9 kg/m
2 

). The mean changes in weight were 8.7 kg and 5.3 (p<0.001) for 

women with hysterectomies and control women, respectively. Thus hysterectomised women show significant higher 
values for both BMI and Weight gain characteristics.  

 

Table 3:- ANOVA analysis. 

Analysis of variance df Mean F value 

Weight gain    

Hysterectomy 1 144.7 3.7** 

Stature 1 79.6 2.4* 

Chronological age 1 143.6 3.1** 

Time since menopause 1 3.9 0.2*** 

BMI    

Hysterectomy 1 19.1 3.6** 

Stature 1 60.3 2.9* 

Chronological age 1 18.3 3.1* 

Time since menopause 1 57.3 2.1*** 

*= p < 0.05, ** = p < 0.01, ***= p < 0.001 

Analysis of Table 3:-  
The significant differences in postmenopausal weight gain between women with natural menopause and 

hysterectomised women were according to the results of ANOVA, not due to the insignificant group differences in 

stature or chronological age.  It is also distinct from the table that the more the time since menopause the more the 

significant increase in weight and BMI in both the groups of women. 

 

Table 4:- Circumferential measurements and hysterectomy. 

Characteristics 

 

Women with Hysterectomies  

( n=56) 
Mean                        SD 

Controlled women (n=81) 

 
Mean                          SD 

t  

Mid-upper arm 

circumference 

34.6 4.8 32.3 3.8 2.23** 

Chest girth 98.5 7.3 96.6 6.4 2.09*** 

Waist girth  91.8 5.7 90.7 4.9 1.67 ns 

Hip girth 96.3 3.7 94.7 4.3 2.14** 

Thigh 

circumference 

46.2 2.9 44.8 3.5 0.81 ns 

Chest Breadth 36.2 4.3 34.6 2.8 2.05** 

** = p < 0.01, ***= p < 0.001, ns = not significant 

 

Analysis of Table 4:-  
This table helps us to understand the difference in body composition especially fat distribution in both the 

hysterectomised women and women with spontaneous menopause. The hysterectomised women show higher values 

for  the  arm, chest and hip measurements. Hysterectomised women show more values for the android type of fat 

distribution as compared to the  women with spontaneous menopause.   

 

Discussion:- 
Women undergo critical changes for body weight regulation on attainment of menopause and during the post 

menopause phase of their life (Wang et al 1994,Wise et al 2005). Earlier studies have reported that women tend to 

gain weight of around 5 to 10 kgs in average with the attainment of menopause (Kjerulff et al 1993, Brown et al 

1998,  Johnson et al 2006). This increase in weight is caused by decreased physical activities accompanied by the 

unchanged eating behavior with increasing age ( Rebuff- Scrive et al, 1985,1986; Hartman et al 1995, Kirchengast et 

al 1997a) . The “gynoid” type fat distribution ( larger amount of fat in the hips and thigh) changes into a more  
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“android” type ( increase in the central body fat, like chest and abdomen) bringing in the “metabolic syndrome” . 

This constitutes a risk for the development of cardiovascular diseases, hypertension, hyperlipidaemia, diabetes and 

the like ( Ley et al 1992, Kirchengast et al 1997a, Mandal et al 2013).  

 

This study suggests that hysterectomy has a strong influence on the weight gain and body composition of 

postmenopausal women. In this study, a population of women aged 39-58 years ( mean age being 50.7) showed 
differences in risk factors between the women undergoing hysterectomy and control women that are consistent from 

Table 2 to Table 4. Women of Group 1 undergoing hysterectomy had lesser number of pregnancies ( Mean 1.8) as 

compared to the Group 2 women who had experienced spontaneous menopause( Mean 2.3) as revealed in Table 1.  

The same Table 1 also shows that Group 1 women were more on Oral contraceptive pills ( 83.7%) in comparison to 

Group 2 women( 43.9). Educational level of the women also had an impact on hysterectomy, Group 1 women had 

higher percentage of graduates ( 67.3%) whereas lesser women in Group2 ( 49.5%) as seen in Table 1. As evident 

from Table 2, BMI of the hysterectomised women were significantly higher, in comparison to the control women 

with natural menopause ( p<0.001). Most hysterectomised women were already obese with their mean BMI being 

31.7 whereas the mean BMI of the control group was 28.3. Moreover, women of group 1 are more younger ( Table 

1: mean age =43.7 years ) than the women who reached natural menopause ( mean age=51.4). This is a very 

important point to be discussed further as hysterectomised women are forced to experience menopausal changes at 

least about 7 years earlier. This change also comes to them abruptly, giving no time to the body to adjust gradually 
to the changing physiology within as a result of the change in Hormone type and Hormone level. Weight gain was a 

common occurrence in all ( Group1 women increased by a mean of 8.7 kgs and Group 2 women 5.3 kgs), the 

difference of increase in body weight between the two groups is shown to be significant at 0.001 level ( Table 2).  

Marital status, educational levels, smoking and drinking habits were also potential cofounders in weight gain in the 

women participating in this study (Table 1). Following Table 3, this study suggest that hysterectomy has a strong 

influence on postmenopausal weight status and body composition characteristics. The ANOVA analysis show that 

the more the time since menopause the more the significant increase in weight and BMI in both the groups of 

women. The Table 4 analysis clearly show that hysterectomised women have higher values for the measurements 

like mid-upper arm circumference (MUAC), chest girth, hip girth and chest breadth. The differences in these 

measurements were highly significant between the two groups of women under study ( p<0.001 to 0.0001 level). 

These measurements represent the “android” type fat distribution. Waist and thigh region do not show any 
significant difference between the two groups.  

 

Conclusion:- 
Hysterectomy occurred in most of the women at a comparatively earlier age in women as compared to women 

attaining menopause naturally. Hence, the study suggests that younger women are abruptly exposed to an older age 

experience. This may be one of the important reasons for exposure to stress factors and depression brought about by 

the fact that the removal of the uterus signals a “ loss of womanhood and attractiveness”. This psychological stress 
may again boost up the increased food intake in these women. Hysterectomy also brings in android fat distribution 

in women suggesting it to be a big risk factor. Weight distribution were in consistence to the prevalence of obesity in 

women in other populations (Ogden et al 2008, Hedley et al 2004) . 

 

Limitations of the Study:-  
The sex-hormonal levels and their differences could not be studied . Dietary information was limited so it was not 
possible to assess the extent of weight gain due to diet pattern. Diet questions were on the intake of general 

categories of food such as red meat, poultry products, fish, vegetables, fruit and fruit juices but insufficient detail to 

quantify the total energy intake. The physical activity was based on self report.  
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