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Introduction
Menopause just like birth and death is an inevitable part of a woman’s life. This phase also explains to a 

great extent that women and men have different biological makeups, as is commonly believed. According 
to the WHO, it is the opposite of menarche, which happens in women when they reach midlife, typically 
in their late 40s or early 50s, and marks the end of menstruation permanently as a result of hormonal 
activity. After a year of menopause, a period of time is known as post-menopause (WHO 1996; Peacock 
and Ketvertis 2019). The beginning of menopause, which is brought on by hormonal imbalance, causes 
profound changes in their lives (Dalal and Agarwal 2015; Peacock and Ketvertis 2019). Women have 
vasomotor, urogenital, psychological, and physiological symptoms throughout this transition, which may 
impair their quality of life (Santoro et al. 2016). Studies show that post-menopausal women have a significant 
risk of cardiovascular disease, cancer, and osteoporosis. In addition, women who have osteoporosis are 
more likely to develop cardiovascular disease (Tanko et al., 2005; Warburton et al., 2006: Dasgupta et al. 
2012). Following menopause, the risk of non-communicable diseases such as cancer, diabetes, chronic 
lung disease, and heart disease rises (Tang X et al. 2016). In addition, women who have osteoporosis are 
more likely to develop cardiovascular disease (Dasgupta et al. 2012). It is clear that women incur more 
fractures than men do and that one in six women in the 50+ age group have osteoporosis (Cheung et al. 
2004). The prevalence of overweight and obesity causes poor health conditions and various preventable 
non-communicable diseases. Additionally, a number of researchers have found that the menopause 
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doubles the risk of a number of conventional risk factors for cardio-vascular disease, such as shifts in body 
fat distribution from a gynoid to an android pattern, atherogenic lipid profiles, hypertension, osteoporosis, 
diabetes, and certain cancers (such as breast cancer) (e.g., Franceschi et al. 1996; Tanko et al. 2005; Phipps 
et al. 2010; Dasgupta et al. 2012; Marjani and Moghasemi 2012; Singh et al. 2018; Peacock and Ketvertis 
2019). These conditions can be prevented by changing one’s behavior and lifestyle, including eating 
properly, exercising, and getting enough sleep.   With modest lifestyle adjustments, healthy dietary practices, 
menopausal hormone therapy, or taking supplements like calcium, Vitamin D, and micronutrients, many 
of these illnesses and issues can be avoided to a great extent. One must be aware of their health and have 
the knowledge necessary to understand it in order to make such big lifestyle changes. This awareness is also 
important because it is estimated that by 2026, the menopausal population may increase from roughly 43 
million to 103 million, according to estimates (Unii 2010). Women over the age of 45 are less likely to be 
covered by any specific health programs in India than women between the ages of 15 and 45, making it all 
the more crucial for these women to be aware of their health conditions and take the necessary precautions 
to avoid any unfortunate health calamities and lead a healthy old age.

The very fact that life expectancy has increased as a result of better medical and living conditions makes 
the study on menopause even more significant. The majority of women already reach menopause, thus in the 
coming decades, midlife health will play a bigger role in maintaining a healthy and fully functional existence.   

Objective of the study: Assessing the age-specific variance in anthropometric measurements and 
adiposity levels among tribal post-menopausal women.

Material and Methods
The current study focused on post-menopausal Mishing tribal women of Guwahati City in Assam, 

Northeast India. The Mishing are the second-largest ethnic group in Assam and are an Indo-Mongoloid 
people historically known as Miris. According to the Census of India report from 2011, there were 680,424 
Mishings living in the State of Assam at the time of enumeration (Male: 345,786; Female: 334,638; Rural: 
663,842; Urban: 16,582), making up 17.5% of the state’s Schedule Tribes population (3,883,371). The Bodos 
are Assam’s largest ST community by a wide margin, with the Mishings coming in second. Mishings make up 
6,80,424 out of 3,884,371 of Assam’s total tribal population, or 17.52%. (Taid, 2015). A population-based 
cross-sectional study was carried out among 202 Mishing tribal women aged 40 to 60 living in various areas of 
Guwahati City of Assam. Data collection techniques for this study included snowball sampling and multistage 
sampling. The study comprised menopausal women who had reached menopause naturally. Women who 
had undergone unnatural menopause (removal of both ovaries with or without a hysterectomy), women with 
serious illnesses, elderly women, people with mental disabilities, bedridden women, and women receiving 
chemotherapy were also excluded. Participants received an explanation of the research investigation’s specifics. 
Only Mishing tribal women who reported spontaneous cessation of menstruation for more than one year in 
accordance with the WHO definition had their age at natural menopause (i.e., N=202) gathered (WHO 
1996). By deducting the women’s birth years from the years of their final menstrual cycles, the age at natural 
menopause was calculated. The participants’ birthdates were gathered using pertinent government-issued 
official papers. Face-to-face interviews and household surveys were utilized in conjunction with a systematic 
schedule to gather the pertinent information and age at menopause.

Collection of  Anthropometric Measurement
The anthropometric measures of height, weight, waist circumference, and hip circumference were 

made in accordance with accepted protocols (Hall et al. 2007). The participants were asked to stand 
straight up with their head in the Frankfort Horizontal posture, and the anthropometer was used to 
measure height to the nearest 0.10 cm. The participant’s weight was measured while they were motionless, 
to the nearest 0.10 kg, using a portable weighing scale. Standing while inhaling, the participant’s Waist-
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Circumference (WC) was measured at the mid-axillary line, which is situated halfway between the iliac 
crest and the costal boundary. Standing with feet shoulder-width apart and the greater trochanter’s level, 
the participant’s Hip-Circumference (HC) was measured. With no pressure on the skin, WC and HC 
were measured twice in a row to the nearest 0.1 cm using a plastic-coated, non-stretchable measuring tape.

Assessment of  Nutritional status and Adiposity Risks:
Waist-to-Height Ratio (WHtR=WC/Height), Waist-Hip Ratio (WHR=WC/HC), and Body Mass 

Index (BMI=weight/height2, kg/m2) have all been computed using established equations. According 
to the specified cut-off point of the WHO Expert Consultation, the individuals were categorized to 
assess the nutritional and health hazards for the Asia-Pacific population (2004). Underweight is defined 
as weighing less than <18.50kg/m2); Normal is considered to be between 18.50-22.9kg/m2, overweight 
is defined as weighing 23.0–27.50kg/m2); and obesity is defined as weighing more than >27.50kg/m2). 
The excess adiposity of females >0.80cm was evaluated using the set cut-offs for WHR (Webb 2002). 
The classification based on WHR proposed by Singh et al. (2018). further divided the women into low 
(WHR ≤0.80cm), moderate (WHR 0.81cm-0.85cm), and high risk (WHR >0.85cm) categories. For 
both sexes, WHtR, the cut-offs utilized to determine the increased risks of obesity were ≥0.50. (Hsieh 
and Muto 2004). According to WHO’s proposed classification/cutoff of <80cm (i.e., Normal) and ≥80 
cm (i.e., High risk), the co-morbidity risk associated with excess adiposity was evaluated (2000).

Statistical Analysis
Applying the Statistical Package of Social Sciences (SPSS), the data were statistically examined (version 

16.0). The essential statistical components of descriptive statistics (mean and standard deviation) were 
used to analyze the data. The mean differences in anthropometric measurements between age groups 
were evaluated using ANOVA. 

Results
The study population consists of 202 menopausal women, in which 36.6% belonged to age group 

40–45 years, 15.8% to 46–50 years, 30.7% to 51-55 years and 16.8% to 56-60 years age groups respectively 
(Table 1). The mean age of the participants in the present study was 51.3±4.95, and the mean age at 
menopause was found to be 46.70±4.50 years. The age-specific descriptive statistics (mean ± standard 
deviation) of anthropometric variables of weight, height, WC, HC, BMI, WHR and WHtR of post-
menopausal women are presented in Table 2. For the age range of 40-45 years, the mean weight and height 
of post-menopausal women were 50.86±7.20kg and 150.16±6.43cm, respectively. Age groups 46 to 50 
years were 49.96±8.72kg and 151.82±6.41cm, 51 to 55 years were 51.20±6.71kg and 151.82±5.51cm, and 
age groups 56 to 60 years were 49.57±6.36kg and 149.29±6.18cm respectively. Post-menopausal women’s 
age-specific mean BMI was found to be higher in those between the ages 51-55yrs (23.22±2.86 kg/m2) and 
lower in those between the ages of 56-60 (21.30±2.67kg/m2). In a related study, Roy et al 2018 found that 
obesity was prevalent among Mishing post-menopausal women due to high mean weight, BMI, and WHR 
values. The mean waist circumference (WC) and hip circumference (HC) of post-menopausal women 
were 77.19±8.11cm and 91.23±7.77cm for age group 40-45 years, 78.21±8.12cm and 91.23±7.51cm for 
age group 46-50 years, 78.93±9.84 cm and 91.61±7.77 cm for age group 51-55 years, and 75.35±10.15 cm 
and 89.73±7.13cm for age group 56-60years. Among Mishing post-menopausal women, the age-specific 
mean WHR and WHtR did not exhibit any clear age-related patterns (p>0.05). ANOVA revealed that 
the age-specific mean differences in the anthropometric variables of weight, height, WC, HC, WHR, and 
WHtR were not statistically significant (p>0.05), with the exception of BMI (F=2.66; p<0.05) (Table2). 

Status of nutrition and local adiposity risk in post-menopausal Mishing women

Figure 1 depicts the evaluation of overall nutritional status and relative health hazards of excess 
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adiposity among Mishing post-menopausal women using the approved BMI classification for the Asia-
Pacific population. The findings revealed that a total of 64.4% of the post-menopausal women were 
found to be in normal category (BMI: 18.5-22.9, kg/m2), 4% of the post-menopausal women fall into 
the category of grade-I obesity or higher high risk (BMI: >27.5 kg/m2), while 27.7% of participants 
were in the elevated risk group (BMI: 23.0-27.5 kg/m2). The prevalence of chronic energy insufficiency 
or underweight was found to be 4% overall (BMI: <18.5 kg/m2). Post-menopausal women had a 
72.8% overall prevalence of regional or central obesity using the WHR (>0.80) cut-off. Furthermore, 
according to the WHO classification of adiposity risks, 39.0% of post-menopausal women were at high 
risk (WHR >0.85), 36.4% belong to moderate risk (WHR 0.81-0.85), and only 24.6% belong to low risk 
(WHR ≤ 0.80 lower) (Figure 2).  In post-menopausal Mishing tribal women, the relative risks of excess 
adiposity-related co-morbidity and normal were found to be 23.8% (WC ≥ 80 cm) and 76.2% (WC <80 
cm) (Figure3). In Mishing post-menopausal women, the overall risk of regional adiposity (WHtR ≥ 
0.50) and normal (WHtR< 0.50) was found to be 56.0% and 45.0%, respectively (Figure 4).

Discussion
In terms of menopausal health, as well as health conditions related to numerous socioeconomic, 

cultural, physiological, and psychological factors that may affect age at menopause, women who have had 
menopausal symptoms, as well as related obesity and morbidity, are extremely important. Significant changes 
in body composition and the buildup of visceral or peri-abdominal fat are linked to menopause. Changes 
in spontaneous activity and energy consumption have been observed. These midlife changes may increase 
the risks linked with obesity and its impact (Fenton 2021). The illness pattern of an obese person may be 
determined by the predominate distribution of body adiposity, whether in the upper or lower region of 
the body (WHO Expert Consultation, 2004; WHO, 2008).  BMI is the most widely used anthropometric 
measure to estimate the level of adiposity and nutritional status in epidemiological and clinical studies. 
Anthropometry is the science of measuring the physical size and dimensions of the human body (WHO 
2000; WHO Expert Consultation 2004; Banack et al. 2018; Singh et al. 2018; Sinha et al. 2018) It is a 
quick, convenient, non-invasive method for calculating body fat adiposity that accurately reflects the body’s 
proportion of adiposity. The majority of the population being studied uses it as a health issue indicator. In 
urban India, the prevalence of overweight or obesity among women is higher than that of men (20%), at over 
23% (Gouda J et al. 2014). In a study of 500 rural Indian women, mean age at menopause was 49.35 years, 
78% of women had a BMI of 25 kg/m2. Truncal obesity was present in 68% of females with a waist-hip ratio 
>0.8, while abdominal obesity was present in 60% of females with a waist size >88 cm. The study further 
revealed that Only 9% of women were aware of their menopause, and only 3% understood the significance 
of lifestyle changes, weight-loss programs, and food management strategies for treating menopause-related 
CVRFs. Women were tested on average 4.7 years after menopause (Tandon et al. 2010). In the most recent 
2019–20 National Family Health Survey–5, which looked at 22 states and union territories, overweight 
or obesity prevalence among rural women ranged from 9.7% to 36% overall. The rates were continuously 
higher among urban-dwelling women in the same states, ranging from 17% to 44.4%. The women were not 
further divided based on their ages (NFHS 2019-20). In another study by Mehndiratta et al. (2020) among 
200 women in Amritsar, Punjab the prevalence of newly developed metabolic syndrome was reported to 
be 29% in women, 16% in premenopausal women, and 42% in postmenopausal women. The incidence of 
hypertension (58%) and waist circumference (42%), out of all the components, were the greatest. High-
density lipoprotein was found to have the strongest link with metabolic syndrome (odds ratio: 7.250), 
followed by waist circumference (odds ratio - 7.111). In a separate study, Marjani and Moghasemi (2011) 
discovered that post-menopausal women in Gorgan, India, had a BMI of 30.985.52 kg/m2. However, the 
findings of this study demonstrated that the age-specific and general mean BMI values were lower than those 
of the reported investigations in India (Table 2). According to WHO Obesity is positively correlated with 
the risk of all types of dementia, and higher waist-hip ratios are associated with a higher risk of Alzheimer’s 
disease with late onset. According to numerous clinical and preclinical research, obesity is related with a 
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higher risk of insulin resistance and diabetes, which may act as a mediating factor in this situation. In one 
more study bt Ghazanfarpour et al. (2013) among 233 post menopausal women BMI results showed that 
none of the women were underweight, 42.2% were overweight, 25.8% were normal weight, and 31.5% were 
obese. The results of the MENQOL scale, however, revealed that obese women had considerably higher 
symptoms scores in the physical areas. The vasomotor and physical categories showed substantially higher 
scores in the women with the android pattern of fat distribution (p 0.05).  Researchers have also attempted 
to analyse the impact of obesity on the quality of life of women going through menopause. In this regard, a 
study of 217 post-menopausal Spanish women revealed that, according to BMI values, 34% of the women 
were obese, 46.1% were overweight, 19.8% were normal weight, and there were no underweight women. 
BMI and overall HR-QoL scores did not consistently correlate, however obese women were identified 
as having “high level of issues” in the “psychical domain” and the “sexuality domain.” It was noted that 
women who had abdominal fat showed a difference in the “sexuality domain” as well. HR-QoL did not 
link with lean or fat mass (Llaneza et al. 2007). 

The mean age at menopause in the present study was found to be 46.70 ± 4.50 years. In a study done by 
Roy et al. (2020) among the 200 Mishing tribal post-menopausal women’s of Lakhimpur district the mean 
age at menopause was determined to be 46.42 ± 4.42 years which is similar to the present study. Regarding 
BMI, 43.0% of post-menopausal women were determined to be normal (BMI: 18.5-22.9 kg/m2), 29.0% of 
respondents were at an increased risk of adiposity (BMI: 23.0-27.5 kg/m2), and 6.0 percent were classified 
as grade I obesity or higher high risk of adiposity (BMI: >27.5 kg/m2). Additionally, 22% had chronic 
energy insufficiency or were underweight 36% of post-menopausal women had a WHR greater than 0.85, 
42% had a WHR between 0.80 and 0.85, and 22% had a WHR less than 0.85. (WHR 0.80).  Our study 
also revealed similar kind of results with 64.4% of post-menopausal women falling into the normal category 
(BMI: 18.5-22.9 kg/m2), 4% of post-menopausal women fit into the category of grade-I obesity or higher 
risk (BMI: >27.5 kg/m2), and 27.7% of participants were in the elevated risk group (BMI: 23.0-27.5 kg/
m2). Overall, 4% of people were determined to be chronically underweight or insufficient in energy (BMI: 
<18.5 kg/m2) (figure1). Using the WHR (>0.80) cut-off, 72.8% post-menopausal women had an overall 
prevalence of regional or central obesity. Additionally, only 24.6% of post-menopausal women fall into the 
low-risk category (WHR ≤0.80 lower) according to the WHO classification of adiposity hazards, whereas 
39.0% of them were at high risk (WHR >0.85). (Figure 2). In post-menopausal Mishing tribal women, the 
relative risks of excess adiposity-related co-morbidity and normal were found to be 23.8% (WC ≥ 80 cm) and 
76.2% (WC <80 cm) (Figure3). The main benefits of WHR and WC over the more popular conventional 
anthropometric adiposity measure, such as BMI, are their ease of measurement and relationship to relative 
adiposity distributions (WHO Expert Consultation 2008; Singh et al. 2018). In Mishing post-menopausal 
women, the overall risk of regional adiposity (WHtR ≥ 0.50) and normal (WHtR< 0.50) was found 
to be 56.0% and 45.0%, respectively (Figure 4). Mishing post-menopausal women were found to have 
considerably greater levels of regional adiposity using WHR and WHtR (Figures 2 and 4), which suggests 
that the demographic is more at risk for non-communicable diseases and their associated co-morbidities.

Conclusion
Excess adiposity as measured by BMI, WC, WHR, and WHtR suggests that post-menopausal 

women need to be informed about a healthy diet and lifestyle. To lessen the physical burden and 
health consequences of excess adiposity and overweight-obesity in the population, appropriate weight 
management programs are required. Post-menopausal health has been a top issue in public health 
research in India due to increasing socioeconomic situations, quick lifestyle changes, equal attention to 
women, and longer longevity. Every woman goes through the post-menopause stage, which is a crucial 
time in her life and should not be overlooked because it is a typical part of a woman’s lifespan.
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Tables and Figures
Table 1: Age Wise Distribution

Age Total (N=202)

40 - 45 74 (36.6)

46 - 50 32 (15.8)

51 - 55 62 (30.7)

56 - 60 34 (16.8)
*Figures in the parenthesis indicate percentages

Table 2. The mean ± standard deviation of anthropometric measurements for post-menopausal women from the Mishing tribal 
community by age.

Age groups N Weight (kg) Height (cm) WC (cm) HC (cm) BMI kg/m2 WHR WHtR

40-45 74 50.86±7.20 150.16±6.43 77.19±8.11 91.23±7.77 21.95±2.47 0.84±0.05 0.51±0.05

46-50 32 49.96 ± 8.72 151.82 ± 6.41  78.21±8.12  91.23±7.51  22.11 ± 2.55  0.84 ± 0.07 0.51 ± 0.05

51-55 62 51.20±6.71 151.32±5.51 78.93±9.84 91.61±7.77 23.22±2.86 0.84±0.05 0.51±0.05

56-60 34 49.57±6.36 149.29 ± 6.18 75.35±10.15 89.73± 7.13 21.30 ± 2.67 0.83 ± 0.06   0.50 ± 0.06

F-value 1.34 2.12 0.88 0.77 2.66 0.60 0.51
P-value 0.26 0.09 0.44 0.51 0.04 0.61 0.67

Figure:1 Overall nutritional status and associated health risks among post-menopausal Mishing tribal women using Body 
Mass Index (BMI) classification.

Figure2: Overall risk of regional adiposity risks using Waist Hip Ratio (WHR) among Mishing tribal post-menopausal women.
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Figure3: Overall risk of Central obesity risks using Waist Circumference (WC) among Mishing tribal post-menopausal women.

Figure4: Overall risk of regional adiposity risks utilizing Weight Height Ratio (WHtR) among Mishing tribal post menopausal 
women.
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