Original Article International Journal of Basic and Applied Physiology

NUTRITIONAL AND HEALTH STATUS OF PRE-MENOPAUSAL AND POST-MENOPAUSAL
WOMEN IN RURAL BENGALEE POPULATION OF MAHISHADAL, WEST BENGAL, INDIA.

* k%

Ananda Raj Goswami*, Priyanka Ghanta**, Nilotpal Mandal** and Piyali Sengupta
*Department of Physiology, Hitkarini Dental College and Hospital, Hitkarini Hills, Dumna Road, Jabalpur- 482005, Madhya Pradesh,India.
**Department of Nutrition, Mahishadal Girls’ College, Rangibasan, Mahishadal, Purba Medinipur- 721 628, West Bengal, India.
***Department of Human Physiology with Community Health, Vidyasagar University, Midnapore, Paschim Medinipur- 721 102, West
Benagal, India.

Abstract: Background & objectives: The present investigation was made to find out the nutritional status, serum
iron level, Haemoglobin (Hb) concentration and anthropometric characteristics among the pre-menopausal and
post-menopausal women. It was also aimed to study the interrelationships among the parameters. Methods: A
total of 140 women subjects having the age range of 30-60 years were selected at random for the study. The
subjects were further classified into pre-menopausal group (30- 40 years) and post-menopausal group (50- 60
years). Serum iron level and Hb concentration were measured by using biochemical method and anthropometric
parameters were measured by using standard techniques. Nutritional status was taken from 24 hours dietary
recall method. Results: The results showed that there was a significant difference (**p<0.001) of serum iron
levels, Hb concentration and nutritional status between pre-menopausal and post-menopausal women. The
higher percentage of pre-menopausal women belongs to normal category, whereas in post-menopausal women
belong to overweight category. Energy, carbohydrate and protein intake was significantly correlated (**p<0.001,
*p<0.01) with serum iron level and Hb concentration. The post-menopausal women reported a higher
percentage of irritability (75%), arthritis (60%), aching of joints and muscles (70%).

Interpretation & conclusion: In the present study, we found that the post-menopausal women were suffering
most from some of the health and symptomatic problems compared to the pre-menopausal women due to lack
of awareness. Hence, an intensive orientation and education is absolutely necessary.
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deleterious physical, psychological and sexual

INTRODUCTION: In India the number of changes in postmenopausal phase. The post-

menopausal women comes in around 43 million and
would include between the age of 40 to 60 '.
Worldwide, the estimates for the median age at
menopause range from 45 to 55 years >3 There are
three phases of menopause viz., pre-menopause,
peri-menopause and post menopause *.

Most women menstruate about 400 times between
menarche and menopause, using all responsive ova.
When all these ova become atretic, the ovary is no
longer capable of responding to pituitary
gonadotropins, and the production of oestrogen
and progesterone, and the other ovarian hormones
is reduced then permanent cessation of
menstruation occurs °. The result of these low levels
of hormones is often manifested by

menopausal phase is now recognized as a time
which associated with problems that reduce the
quality and length of life for a large number of
women °.

Common psychological symptoms of menopause
include mental stress, mood disturbances, panic
attacks, depression, irritability, crying spells,
anxiety, sleep disturbances, concentration
difficulties, feeling of stress, fatigue, confusion,
lowered judgement, lowered motor coordination,
forgetfulness, insomnia, distractibility, restlessness,
tension and loneliness ’. Behavioural changes of
menopausal women include avoiding social
activities, lowered work performance, staying at
home and in bed ®°. Menopause leads to a variety
of emotional and physiological symptoms .
Physiological changes associated with menopause
are hot flushes, cold sweats, dizziness, faintness,
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nausea, vomiting, breast tenderness, bloating,
weight gain, skin and hair disorders, anorexia
nervosa, oedema, swelling, pelvic discomfort,
headaches or migraines, changes in bowel habit and
reduced coordination ' 2. These in turn are
thought to increase the risks of various chronic
diseases, including heart diseases % 2 3nd
osteoporosis **. A woman’s risk of heart disease
grows to almost equal the risk of a man after
menopause " *°. Falling oestrogen levels may lead
to high cholesterol levels *’.

All the psychological and physiological changes
discussed above have an impact on food intake and
food choices of menopausal women. It is an
established fact that a well-balanced diet is
important for good health and to combat some of
the complications of menopause to a certain extent
1% 1 Those women, who are entering into the
menopause, have insufficient knowledge of dietary
requirement which results in either oversupply or
lack of nutrients. As a result an unbalanced diet, low
physical activity and emotional stress altogether can
intensify the symptoms of menopause . There is
an importance of a balanced diet and healthy eating
habits for better management of the symptoms,
improvement of health and nutritional status *°. It
was observed from previous studies that a high
incidence of overweight and obesity in women
during menopause transition and beyond have
become important public health concerns.
Prevalence of obesity is increasing worldwide and
growing more rapidly in postmenopausal women 2
2 |n the present study an attempt was made to
evaluate overweight and obesity among the
menopausal women.

The literature says that menopause is associated
with a decrease in red cell indices. However, in
menopausal women there is a significantly higher
MCV, which indicating a probable risk for
developing anaemia >.

AIMS AND OBJECTIVES

In India there is a lack of researches among the rural
menopausal women. However India faces a variety
of challenges which deals with menopause for
several decades. So there is a need of evaluation of
different aspects of the said population. In the
present study an attempt was made to evaluate the
nutritional  status, prevalence of obesity,

haemoglobin concentration and serum iron levels
along with health problems in pre-menopausal and
post-menopausal women among different rural
areas of the Indian Bengali population.
MATERIALS AND METHODS
Selection of site and Subject: The present study
was conducted in different rural areas of
Mahishadal of Purba Medinipur district, West
Bengal, India. About 140 the number of women
subjects were selected at random for the study
having age range 30-60 years. The total age group
was further classified into two groups, i.e.; pre-
menopausal (having regular menstrual bleeding)
group 30-40 years (n=70) and post-menopausal
(had last menstrual bleeding at least 1 year before)
group 50-60 years (n=70). Most of the selected
women participants were house wives, however
some of them were also engaged in different
sections of farming. The study protocol was
approved by the Human Ethical Committee of the
institution (Mahishadal Girls’ College, Rangibasan,
Mahishadal, Purba Medinipur, West Bengal, India),
and the experiment was performed in accordance
with the ethical standards of the committee and
with the Helsinki Declaration. The study protocol
was explained to the subjects and written consent
was obtained from the subjects during the study.
Inclusion and Exclusion criteria: Rural Indian
Bengali healthy women subjects aged 30-60 years
were included in the study. Peri-menopausal,
pregnant and lactating women were excluded from
the study.
Anthropometric measurements:
Standard techniques and appropriate landmarks
were followed to measure the anthropometric
dimensions. Height was taken with the help of an
anthropometer (Hindustan Minerals) **.
The weight of the subject was taken by aportable
weighing machine (Libra) *.
The body mass index (BMI) was calculated from the
collected height and weight data by a standardized
method *°.

BMI=Weight (kg) / Height’ (m)
Measurement of hemoglobin (Hb) concentration:
The hemoglobin concentration is measured by the
Cyanmethemoglobin method. At first test tubes
were marked with blank (B), and test samples (such
as T1 and T2 etc.). In blank tube only 5 ml of
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Drabkin’s solution was taken. But in the other test
tubes for test samples, 0.02 ml of blood was diluted
with the 5 ml of Drabkin’s solution that was taken
by the 5 ml pipette. For 15 minutes waiting was
required for proper mixing of the blood sample with
the solution. Finally the optical density of different
test samples was measured in a spectrophotometer
(shimadzu-1601, Japan) using was a length of 540
mm. The machine was set to zero with the blank.
The concentration of Hb present in the blood
samples (gm/dl) was calculated by the following
formulae.

Hb concentration in gm/dl = Absorbance of
the test solution / Absorbance of the Standard x15
Measurement of serum iron levels:

The investigation was performed on venous blood
samples drawn into plain tubes, then centrifuge at
202C, 1500g for 10 minutes to collect the serum
sample, then estimated the iron
spectrophotometrically (shimadzu-1601, Japan) due
to colour that performed by this method in which
transferrin bound ferric iron in the sample are
released by guanidinium and reduced to ferrous by
mean of hydroxylamine, ferrous iron react with
ferrozine forming a coloured complex.

Nutritional status:

Nutritional status of the women subjects was
evaluated by 24-hrs recall method . In this method
four meals i.e., breakfast, lunch, snacks and dinner
were evaluated by discussion with the subjects. In
this regard recipes, ingredients and amount of
dishes consumed by the family members were also
evaluated to find out the actual amount of food
consumed by the women subject of the age range
selected. From that quantity of the food the
amounts of energy, carbohydrate, protein, fat,
minerals and vitamins were calculated by using the
Indian Council of Medical Research (ICMR) food
composition table .

Evaluation of different health related problems:
Health related problems of the women subjects
were assessed by questionnaire method. A detailed
questionnaire was prepared for the said purpose to
evaluate different psychological and physiological
problems among the pre and post-menopausal
women subjects.

Statistical analysis:

Data are expressed as mean + SEM. Two tail t-test,
co-relation coefficient determined by product
moment correlation coefficient and chi-square test
were employed to compare the data of pre and
post-menopausal women using the statistical
package for social science software (SPSS software:
20.0.0, USA). p < 0.05 was considered as a
significant difference.

RESULTS:

1. Height, weight and body mass index (BMlI):

It was observed from the results that the weight
and BMI were significantly higher (p< 0.001) in post-
menopausal women compared to pre-menopausal
women. However no significant difference was
observed in case of height (Table 1).

Table 1: The height, weight and BMI among pre-
menopausal (n=70) and post-menopausal women
(n=70).

Parameters Pre- Post- t values
menopau | menopau
sal sal
women women

Height (cm) 143.7 141.0 1.876

+11.0 18.28 NS
Weight (kg) 46.3 53.4 5.799**

+8.79 1+4.07
BMI 22.4 27.1 7.645**
(kg/m?) +3.57 +3.69

Values are expressed as mean * standard deviation
(SD).  Significant at **p< 0.001, NS=Not significant
2. The prevalence of obesity:

It was observed from the results that in case of pre-
menopausal women a higher percentage (57.1%) of
subjects belongs to normal category where as in
case of post-menopausal women a higher
percentage (58.6%) of subjects belongs to
overweight category (Table 2).

Table 2: Prevalence of Frequency (percentage) of
the subjects according to different BMI categories
(based on WHO defined BMI cutoff values)
between pre-menopausal (n=70) and post-
menopausal women (n=70).
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4. Hemoglobin (Hb) concentration and serum iron
Parameters Frequency (percentage) levels:
Pre- Post- It was observed from the results that the Hb
menopausal menopausal concentration and serum iron IeVeI was Signiﬁcantly
women women higher (p< 0.001) in post-menopausal women
Under weight 7 (10.0) 0 (0.00) compared to pre-menopausal women (Table 4).
(BMI < 18.5 Table 4: Comparison of hemoglobin concentration
kg/m?) (Hb. conc.) and serum iron levels between pre-
Normal 40 (57.1) 18 (25.7) menopausal (n=70) and post-menopausal women
(BMI 18.5 - 24.9 (n=70).
kg/m?) Parameters Pre- Post- t
Over weight 19 (27.1) 41 (58.6) menopausal | menopausal | values
(BM' 25-29.9 women women
kg/m?) Hb. conc. 10.4+ 12.0+ 12.020
Obese 4(5.71) 11(15.7) (gm/dI) 0.965 0894 | **
(BMI = 30 kg/m?) Serum iron 66.8+ 71.4+ 7.284
3. Nutritional status: levels 1.81 5.54 *
Nutritional status was compared between pre and (ng/dl)

post-menopausal women and it was observed from
the results that the nutritional intake was
significantly higher (p<0.001) in post-menopausal
than that of the pre-menopausal women (except in
case of calcium intake) (Table 3).

Table 3: Comparison of nutritional status between
pre-menopausal (n=70) and post-menopausal
women (n=70).

Values are expressed as mean + standard deviation
(SD).  Significant at **p< 0.001, NS=Not significant

5. Correlation between nutritional status and
height, weight, BMI, serum iron level and Hb
concentration:

No significance correlation was observed between
nutritional status and height, weight and BMI
parameters (Table 5). It was observed from the
results that there was a significant correlation
(**p<0.001, *p<0.01) of energy, carbohydrate and
protein intake with the serum iron level and Hb
concentration. But no significant correlation was
observed in case of fat, calcium and iron intake
(Table 6).

Table 5: Correlation between nutritional status and
height, weight and BMI of women (n=140)
subjects.

Parameters Pre- Post- t
menopausal | menopausal | values
women women
Energy 1833.4+ 2124.5+ 5.301
(kcal) 412.8 220.0 ok
CHO (gm) 322.3+ 384.8+ 4.908
83.3 63.3 ok
Protein 54.1+ 61.9+ 3.680
(gm) 12.9 8.89 ok
Fat (gm) 32.2+ 41.3% 6.566
10.6 11.0 ok
Calcium 691.2+ 653.1+ 0.836
(mg) 220.2 327.6 NS
Iron (gm) 21.6% 26.3% 5.926
5.97 5.52 ok

Values are expressed as mean + standard deviation
(SD).  Significant at **p< 0.001, NS=Not significant

Nutritional Height Weight BMI

parameters (cm) (kg)
Energy (kcal) 0.06 0.07 -0.01
CHO (gm) 0.04 -0.09 -0.16
Protein (gm) 0.01 0.10 0.06
Fat (gm) 0.08 0.02 -0.08
Calcium (mg) 0.03 0.07 0.06
Iron (mg) -0.04 0.04 0.11
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No significant result was observed
Table 6: Correlation between nutritional status and
Hb concentration and Fe levels of women (n=140)

subjects.
Nutritional Hb conc. Serum iron
parameters (gm/dl) levels (gm %)
Energy (kcal) 0.33%* 0.23*
CHO (gm) 0.37** 0.26*
Protein (gm) 0.31** 0.22*
Fat (gm) 0.16 NS 0.05 NS
Calcium (mg) -0.05 NS -0.04 NS
Iron (mg) 0.10 NS 0.07 NS

Significant at **p< 0.001, *p<0.01, NS= Not
significant

6. Psychological and physiological problems:
Different psychological and physiological problems
were compared between pre and post-menopausal
women. It was observed from the results that a
significantly higher percentage of post-menopausal
women were reported irritability (75%, p<0.05),
arthritis (60%, p<0.05), aching joints and muscles
(70%, p<0.001), spondylosis (50%, p<0.05), visual
disability (30%, p<0.05), constipation (30%, p<0.05)
when compared to pre-menopausal women (Table
7).

Table 7: Comparison of different Psychological and
Physiological problems between pre-menopausal
and post-menopausal women subjects.

Different Frequency (percentage) Chi
Psychological Pre- Post- squar
and e
: . menopaus | menopaus
Physiological value
bl al women | alwomen 2
problem (n-70) n=70) | )
Irritability 35(50.0) 53 (75.0) 9.91#
Heart 0.32N
diseases 18 (25.7) 21(30.0) S
Respiratory 0.00N
dysfunction 14 (20.0) 14 (20.0) S
Arthritis 28 (40.0) 42 (60.0) 5.60#
. o« e *
Aching joints 21 (30.0) 49 (70.0) 22.4
and muscles *
Spondylosis 18 (25.7) 35(50.0) 8.77#
Hypertension 18 (25.7) 28 (40.0) 3.253N
Dizziness 21 (30.0) 21(30.0) | 0.00N

S

Visual
disability 11(15.7) | 21(30.0) | 4.05#
Auditory 188N
disability 7(10.0) | 11(15.7) | ¢
H h 1.87N
. eafiac es/m 14 (20.0) 21 (30.0) 8
igraines S
Sleep 031N
disturbances 18(25.7) 21 (30.0) s
Breast 2 74N
tenderness 7(10.0) 14 (20.0) s

1.88N
Diabetes 7 (10.0) 11 (15.7) 858
Mentalillness | 11(15.7) | 14(20.0) 0";4'\'
Constipation 7 (10.0) 21(30.0) | 8.75#
Significant at **p< 0.001, #p<0.05, NS= Not
significant
DISCUSSION:

The present study found out that the weight and
BMI significantly higher in post-menopausal women
compared to pre-menopausal women. This can be
explained by the significantly higher consumption of
carbohydrate and fat rich nutrients. It was observed
from the results that nutritional intake was higher in
post-menopausal women than that of the pre-
menopausal women. This study was in agreement
with the study of Montero et al (2000) *® who stated
that women aged >50 years had higher nutrient
consumption of carbohydrate and fat and that may
have some impact upon the increasing age. For this
reason the weight and BMI was maximum in post-
menopausal women when compared to pre-
menopausal women. A similar trend of results has
been reported by some previous studies *°.

The prevalence of obesity when compared between
pre and post-menopausal women, it was observed
from the findings that in pre-menopausal women a
higher percentage of subjects belong to normal
category whereas in post-menopausal women a
higher percentage of subjects belongs to
overweight category. Previous studies reported that
after menopause, many women begin a slow but
steady weight gain due to the hormonal imbalance,
possibly declining of the oestrogen levels % *°.
Yannakoulia et al (2007) *' reported that the
increased body fat in post-menopausal women is

Int J Basic Appl Physiol., 8(1), 2019

Page 27




Original Article

International Journal of Basic and Applied Physiology

associated with the frequent eating habit. Which
might be a cause for the present study as it was
noted from the results that post-menopausal
women were eating higher dietary fat compared to
the pre-menopausal women.

Nutritional status was evaluated among the pre and
post-menopausal women subjects and it was
observed from the results that there was a
significant difference of nutritional status between
pre-menopausal and post-menopausal women. The
results also showed that all the energy and related
nutrient intake value like carbohydrate, protein and
fat intake, were higher in post-menopausal women
than in pre-menopausal women. In this study, post-
menopausal women were eating higher dietary fat
compared to the pre-menopausal women. The fat
content of the diet was shown to affect body fat as
a function of dietary fat on energy intake whereby
lowering the fat content of diet also reduces energy
intake *%. Due to this the prevalence of obesity was
common among the women studied. It was
reflected from the results that though there was no
significant difference observed in case of calcium
intake, however the mean value of calcium intake
was lower in post-menopausal women than pre-
menopausal women. Calcium is the most important
nutrient in bone health; it can be deleterious for
bone health *. Post-menopausal women in this
study, having dietary calcium intakes below the
recommendation for their age, may be at risk of
osteoporotic fractures in later life. Celotti and
Bignamini, (1999) ** reported that the calcium
supplementation of 1000 mg/day attenuates the
bone loss in post-menopausal women. After
menopause the amount and type of dietary protein
are of great importance for both bone metabolism
and cardiovascular system. In the present study it
was observed that the consumption of dietary
protein is higher in post-menopausal women
compared to pre-menopausal women. The lower
calcium intake observed in this study might cause
difficulties adapting to the acid load resulting from
high-protein diet *°.

The serum iron level and the Hb concentration were
also significantly higher in post-menopausal
compared to the pre-menopausal women. This
finding was in agreement with the study of Obeagu
et al, (2016) ** who reported a higher percentage of

Hb concentration in post-menopausal women
compared to pre-menopausal women. The probable
cause for this finding might be due to the estrogen
hormone which has been previously implicated as
an inhibitor of erythropoiesis along with that a
diminished level of this hormone in menopause was
associated with increased hemoglobin levels ** **.
The increased of serum iron level in post-
menopausal period might be due to stoppage of
menstrual time in which the iron is loss during
menstrual cycle. In justification, Zimmermann and
Hurrell, (2007) * reported that the iron is
accumulated in the body of post-menopausal
women due to the cessation of menstruation and
the iron are no longer lost through the
menstruation. The pre-menopausal women are
prevalent with iron deficiency due to loss of iron
through the monthly blood loss in menstrual cycle.
On the contrary, Shrivastava et al, (2005) *
reported that there was no significant difference of
Fe level between pre-menopausal and post-
menopausal women.

These changes of body weight, BMI, serum iron
level and Hb concentration in pre and post-
menopausal women might be affected by their
nutritional intake and could have contributed the
finding of higher body weight, BMI, serum iron level
and Hb concentration in the post-menopausal
women.

The nutritional intake was significantly higher in
post-menopausal women than that of the pre-
menopausal women (except in case of calcium
intake). No significant correlation was observed
between the nutritional intake and anthropometric
measurements and the findings of this study was in
agreement with the study of Devi et al. (2003) *°. A
significant correlation was observed among energy,
carbohydrate and protein intake with the serum
iron level and Hb concentration.

The results of the present study showed that there
was a significant difference of psychological and
physiological problems between pre and post-
menopausal women. A higher percentage of post-
menopausal women reported irritability (75%) and
aching joints and muscles (70%). These are the most
severe symptoms in post-menopausal women'’s.
These findings of the present study are similar to
the several previous studies 25 40 4 These
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severities of symptoms may be reduced by the
physical activity or exercise activity. Moilanen et al,
(2012) ** reported that the women who had
suffered from the menopausal symptoms, if, they
had physical activity or exercise four times in a
week, menopausal symptoms were reduced. The
endorphin is released into the blood during exercise
which helps to reduce the different menopausal
symptoms and/or it had also some positive effect
on the different menopausal symptoms .
In our study we experienced the following
limitations. The sample size of the study is
moderate and the socio-economic status has not
been assessed. The hormonal levels in pre and post-
menopausal phases has not been assessed. So the
study opens the scope for future research by
incorporating the above said points in a well-
designed experimental protocol.
CONCLUSION
The findings of the present study concluded that
menopausal phase has been a problem in the
studied population. The post-menopausal women
were suffering mostly from some of the health and
symptomatic problems compared to the pre-
menopausal women. Hence, an intensive
orientation and education is absolutely necessary.
There is a future scope of the study among different
women population of India as these kinds of studies
are lacking in India. The health care services should
pay more attention towards the women’s health in
the post-menopausal period. Menopause can
become a time of beginning, rather than an end.
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