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Menopause is the period of transition in the life of women during which several
physiological changes occurs. This period not only marks the end of reproductive
cycle of women but also makes them vulnerable to several chronic diseases such as
cardiovascular disease, osteoporosis, diabetes, gastritis, asthmas, liver disease etc.
Food and other lifestyle factors greatly affect the health status of post menopausal
women. This demands special care and attention to the women during this phase. The
present study was carried out in Jorhat city of Assam with a sample size of 100 with
the aim to assess the nutritional status of post menopausal women. Simple random
sampling was employed for selection of sample. Only those women who have attained
menopause were selected for the study. The data from respondents were collected by
means of a structured questionnaire and mean nutrient intake of the respondents were
recorded by employing 24 hour recall method. The mean age of attainment of
menopause among the respondents was 48.58±3.38 years and majority of respondents
attained menopause between the ages of 45-50 years. A significant association
(p<0.05) of physical activity pattern and BMI with menopausal age of the respondents
were observed. Menopausal age was also found to be associated significantly (p<0.05)
with diabetes, gastritis and bone disease. The result of dietary assessment showed a
poor dietary intake by the women. The mean protein intake was found 47.15 ±19.21
g/day which was 14.27% lower than the RDA. The diet of the respondents were also
deficit in minerals with mean calcium, magnesium, phosphorus and iron intake of
479.36 ±183, 116.25±87.39, 519.68 ±165.45 and 17.03±8.34 mg/day. However higher
intake of carbohydrate and fat was recorded among the studied population. The study
shows that the post menopausal women of Jorhat of Assam have poor nutritional
status and therefore requires special attention.
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Introduction
Menopause, a stage marked by permanent
cessation of menstrual cycle is one of the
most challenging periods in the life of
women. It usually occurs between the ages of
45-55 years. During this period there is loss of
follicular activity of ovaries which is
accompanied with change in hormonal levels
leading to drop in the levels of estrogen and
progesterone. WHO defined post menopausal
women as those who naturally stopped
menstruating a year before or those who
stopped having periods as a result of some
medical or surgical intervention (WHO,
1996). They are at increased risk of
developing certain chronic diseases like heart
disease, hypertension, diabetes, sleep apnea,
cancer, osteoarthritis and other mental health
problems (Dennis, 2007). However the extent
and severity of these problems vary from
person to person depending upon their
lifestyle, social and physiological status
(Kothiyal and Sharma, 2017).
With advancement in medical science and
other health care facilities, the life expectancy
has increased. Today around 1/3rd of women
spend their life in post-menopausal phase
(Vaze and Joshi, 2010). During this period
there is multifactorial interaction between
psychological, social and environmental
factors which has made the overall health and
well being of middle aged women a major
public health issue (Kothiyal and Sharma.,
2013). Diet is also an underlying factor that
affects the health and nutritional status of
menopausal women (Gold et al., 2001). A
diet rich in phytoestrogen, fiber and low in fat
especially saturated fat is recommended
during this period (Unni, 2010). Menopausal
women are at increased risk of developing
bone diseases such as osteoporosis,
osteopenia, arthritis, joint pain etc. due to
increased loss of bone mass density during
this period due to fall in the level of estrogen

which helps in positive calcium metabolism
(Thulkar and Singh, 2015). Therefore during
this period requirement of vitamin D,
calcium, magnesium and other minerals
increases. Considering the importance of
nutrition during this period, the present study
was conducted to study the nutritional status
of the post-menopausal women of Jorhat city
of Assam.
Materials and Methods
A community based survey was carried out
among post-menopausal women of Jorhat city
of Assam to assess their nutritional status.
The study was conducted during the period of
February, 2018 to May, 2018 with a sample
size of 100 respondents. Those women who
were more than 40 years in age and those who
had their last menstruation before one year
were selected by employing simple random
sampling. Information on socio-economic
factors like age, educational qualification,
income, family type, occupation etc., activity
pattern, menopausal age and medical history
were collected with the help of a structured
questionnaire.
The nutritional status of the respondents was
assessed
by
means
anthropometric
assessment. Height, weight and Body Mass
Index (BMI) of the respondents were
measured. The height and weight of the
respondents were taken with the help of
measuring tape and a portable digital
weighing balance respectively using standard
technique. Body Mass Index of respondents
was determined as the ratio of weight in Kg
per height in squared metre and the
respondents were grouped as underweight,
normal, overweight and obese as per the BMI
classification given by WHO. The data
concerning dietary intakes of the respondents
were collected using 24 hour recall method.
The dietary intakes for three successive days
were recorded from the respondents. The
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respondents were asked to recall their dietary
intake of the previous day. From the results of
24 hour recall method, mean daily nutrient
intake was estimated using Indian Food
Composition Table (Longvah et al., 2017).

Majority (54%) of the respondents in the
study attained menopause between the ages of
45-50 years while 19 per cent of the
respondents attained menopause between the
age of 40-45 years i.e. early menopause.

The data collected using different tools were
coded and tabulated to facilitate the effective
interpretation of results. Data was analyzed
statistically using the SPSS version 20 and
MS Excel 2007. Frequency distribution,
percentage, Chi-square test and correlation
were applied to the data set wherever
applicable. The level of significance was
taken at p<0.05 for the study.

Menopausal age varies with person, region,
countries and ethnic groups (Thomas et al.,
2001). The variation might also be due to
difference in genetic makeup (Murabito et al.,
2005) or due to differences in socioeconomic, environmental or other lifestyle
factors (Schoenaker et al., 2014). Table 2
shows the association of socio-economic
status, educational qualification and physical
activity level of the population with
menopausal age of the respondents. No
significant (p>0.05) association was observed
between educational status and menopausal
age. Reynolds and Obermeyer in 2001 also
obtained no significant association between
education and menopausal age in a study
conducted in Lebanese population. However,
the studies of Fu et al., (2016) and Do et al.,
(1998) revealed that higher education is
associated with later menopausal age.

Results and Discussion
Socio-demographic profile
The socio-demographic profile of the study
population is presented in Table 1. The mean
age of the studies population was 57 years
with majority of the population (47%)
between 50 to 60 years. Among the studied
population 84% of the population was
married, 15% were widowed while only 1%
population was single. Most of the
respondents in the studied population were
Hindu (87%) and majority belonged to lower
economic status (42%). Of the total surveyed
population, 9% were illiterate while 17 per
cent of the population had completed their
higher education. The physical activity among
the population was found very less with 60
per cent of the population having sedentary
lifestyle.
The mean menopausal age of the respondents
in the study were 48.58±3.38 which is quite
similar to the study of Abdollahi et al., (2013)
and Mortazavimoghadam et al., (2004). The
attainment of menopause prior to 45 years of
age is called early menopause and after 50
years is termed as late menopause (Ahmed et
al., 2016) both of which are associated with
certain types of health complications.

Results showed no significant association
between
socio-economic
status
and
menopausal age (p>0.05) of the respondents.
Similar finding was observed in the study of
Abdollahi et al., (2013) in which no
significant association between socioeconomic status and menopausal age was
observed (p>0.05).
In the study the physical activity was found to
be significantly (p<0.05) associated with the
menopausal age in which the heavy workers
tend to attain menopause early. The findings
have close resemblance with the study of Fu
et al., (2016) which showed that physical
laborers which include production workers,
farmers, and service workers who are
basically heavy workers had earlier
menopause than unclassiﬁed workers which
included ofﬁcers, technical staff, students, the
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unemployed, and retirees. Contrary to these,
the study of Abdollahi et al., (2013) showed
no significant association (p>0.05) between
physical activity and menopausal age.
Nutritional status
The nutritional status of the respondents in
terms of Body Mass Index (BMI) are
presented in Table 3. The BMI of the
individuals were compared with the BMI
classification table given by WHO. Among
the total respondents 12.00 per cent the
respondents were underweight, 46.00 per cent
were normal, 36.00 per cent were overweight
and 6.00 per cent of the respondents were
obese.
Fig. 1 shows the correlation of BMI of the
individuals with the age of attainment of
menopause. A very strong correlation with
r=0.549 was observed between increase in
BMI and menopausal age (p<0.01). Women
who were underweight (BMI<18.50) attained
menopause at early age compared to the
women who were overweight and obese in the
present study. The study of Morris et al., 2012
also revealed a significant increase in
menopausal age with the increase in BMI
(P<0.01). Similar results were obtained by
Rodstrom et al., (2003) in their study in
which they reported that increased BMI was
associated with onset of menopause in later
part of life.

respondents revealed that bone disease (48%),
gastritis (45%), migraine (36%) and diabetes
(32%) were more prevalent among the studied
population. The results of the study suggest
that there is a significant association (p<0.01)
between menopausal age and diabetes.
Several other studies have also determined the
association between diabetes and menopausal
age and found that there is strong association
between diabetes and menopausal age (Brand
et al., 2015 and Brand et al., 2013). As per
Yarde et al., (2015), Type 1 diabetes
increases the risk of earlier depletion of
ovarian follicle which further increases the
chance of menopause at earlier age.
In the present study menopausal age was
found to be significantly (p<0.05) associated
with gastritis which is similar to the study of
Fu et al., (2016) in which there was
association between gastroenteritis and
menopausal age. It was also found in the
study of Lichtarowocz et al., (1989) that
compared to healthy women those with
Chron’s disease had early menopause
indicating an association of chronic gastritis
with menopausal age.
The research outcome also shows a
significant association (p<0.01) between bone
disease and menopausal age. As per studies
women who attain menopause before the age
of 45 years have lower bone mass density
which in associated with poor bone health
(Popat et al., 2009).

Medical history
Dietary habit
Age at onset of menopause may be associated
with several health problems. Since
menopause is a period of transition, women
during this period are prone to several disease
conditions which calls for special attention
and requires periodic health checkups to
avoid future complications. The results on the
medical history of the respondents and its
association with menopausal age are shown in
Table 4. The results of medical history of the

Majority of the respondents (78.00%) in the
population were non-vegetarian and only 22
per cent were vegetarian. Of the total
population major portion (64.00%) consumed
meals thrice a day whereas 23.00 per cent of
the population consumed meal four times a
day and only 13.00 per cent consumed meal
two times a day.
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Table.1 Socio-demographic profile of the study population
Parameters

Age in years

Religion

Marital status

Socio-economic status

Educational status

Physical activity level

Age at menopause

Category
40-50 years
50-60 years
60-70 years
70 years & above
Hindu
Muslim
Christian
Single
Married
Widowed
Upper
Upper middle
Lower middle
Lower
Illiterate
Below primary
Primary
Above primary
Higher education
Sedentary
Moderate
Heavy
40-45 years
45-50 years
50-55 years

Frequency
(n=100)
22
47
20
11
87
11
2
1
84
15
11
20
27
42
9
12
24
38
17
60
25
15
19
54
27

Percentage
22%
47%
20%
11%
87%
11%
2%
1%
84%
15%
11%
20%
27%
42%
9%
12%
24%
38%
17%
60%
25%
15%
19%
54%
27%

Table.2 Association of socio-economic status, educational qualification and physical activity
pattern to menopausal age
Parameter
Socio-economic
status

Educational
qualification

Physical activity
pattern

Categories
Upper
Upper middle
Lower middle
Lower
Illiterate
Below primary
Primary
Above primary
Higher education
Sedentary
Moderate
Heavy

Menopausal age
40-45 years 45-50 years 50-55 years
1
6
4
0
13
7
6
14
7
12
22
8
3
5
1
4
7
1
5
10
9
6
22
10
1
11
5
4
30
25
7
18
0
8
7
1

The level of significance was considered at p<0.05

1191

P
value
0.18

0.37

0.00

Int.J.Curr.Microbiol.App.Sci (2020) 9(3): 1187-1195

Table.3 Distribution of respondents according to their nutritional status
Nutritional status
Underweight
Normal
Overweight
Obese

BMI (Kg/m2)
<18.50
18.50-24.99
25.00-29.99
>30.00

Per cent of respondents
12.00 %
46.00 %
36.00%
6.00 %

Table.4 Association of chronic diseases with the menopausal age of the population

Chronic diseases
Diabetes
Hypertension
Migraine
Gastritis
Bone disease
Asthma
Liver disease

Percentage
(%)
32%
18%
36%
45%
48%
9%
4%

40-45 years

Menopausal age
45-50 years 50-55 years

12
0
10
14
16
0
2

14
12
18
22
23
7
2

6
6
8
9
9
1
0

P value
0.005
0.07
0.24
0.01
0.002
0.14
0.20

The level of significance was considered at p<0.05

Fig.1 Correlation between menopausal age and BMI of respondents
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Table.5 Mean nutrient intake of the target population
Nutrient
Energy (Kcal/day)
Protein (g/day)
Fat (g/day)
Calcium (mg/day)
Magnesium (mg/day)
Phosphorus (mg/day)
Iron (mg/day)

Mean Intake

RDA for sedentary
women
1880
55
20
600
310
800
21

1988.63±584.63
47.15 ±19.21
42.67± 9.80
479.36 ±183
116.25±87.39
519.68 ±165.45
17.03±8.34

The data on meal skipping pattern of the
respondents showed that among the total
population 38.00 per cent of the population
skips meals of which 28.00 per cent skips
breakfast, 7.00 per cent skips lunch and only
3.00 per cent of the population skipped lunch.
However 62.00 per cent of the respondents
did not skipped any meals of the day.
Mean nutrient intake
The mean nutrient of the study population
was determined and the result of analysis is
presented in Table 5. The studied population
had a poor nutrient intake. When compared to
the recommended dietary intake for adult
women performing sedentary activity it was
observed that the mean nutrient intake of most
of the nutrient was lesser than what is
recommended for their age group. The mean
intake of protein of the studied population
was 14.27 per cent lesser than the RDA and
along with that the mean intake of
micronutrients i.e. calcium, magnesium,
phosphorus and iron was also than what is
recommended for them. This lower mean
nutrient intake was mainly attributed to their
composition of diet which consisted less of
protein and mineral rich foods. However the
mean total energy intake of the population
was 5.78 per cent excess than the
recommended total energy. The greater mean
energy intake may be due to higher intake of
fat and carbohydrate rich food. The majority
of the calorie in their die was contributed by

% of excess or
deficiency
5.78+
14.27113.35+
20.1162.535.0418.90-

fat and carbohydrate where as the calorie
contribution of protein to total energy was
comparatively lesser. Several other studies
have also reported nutritional inadequacy
among the people in this group of population
(Berner et al., 2002; Volkert et al., 2004).
In conclusion, the health of post-menopausal
women demands special care and attention
due to increased life expectancy. This has
resulted a major part of the life of women in
this phase. Women during this phase are more
vulnerable to several health problems due to
the physiological changes occurring during
this period. The women in the present study
had poor nutritional status. The mean nutrient
intake of the post-menopausal women was not
adequate to meet the daily requirement of the
population.
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