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Abstract

The present study is a community based cross sectional study in which prevalence of menopausal symp-
toms were recorder in 970 women in and around Tirupati. Women with different socio-economic data, age,
occupation, physical work etc. were included in the study and the effect of the same on perimenopausal
symptoms were discussed. Menopause is a physiological change which has experienced by women around
40-55 years of age. The mean age of menopause was recorded as 46.5+4.4 mean and 88.24% of women were
symptomatic. Stepwise binary logistic regression analysis revealed obesity as a predominant factor accoun-
ting for majority of menopausal symptoms followed by vasomotor, anxiety, depression and somatic symp-
toms. Additionally lack of physical activity was also accounted for vasomotor symptoms. After careful evalua-
tion of all parameters it is suggested that daily exercise and measures to maintain body mass index within
normal range would help in alleviating the distressing symptoms (since obesity was found to be predomina-
ted factor).
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Introduction

Menopause is a physiological change which has
to be experienced by every woman around 45 to 50
years of age. Average life expectancy in India is 64.7
years, 63.2 years for males and 66.4 years for
females (1). As life expectancy for women is higher
one third of their life has to be spent in menopausal
age. At present 6 to 7% females in the world are in
menopausal age while in India the figures rise to 7
to 8%. According to sensus the world’s elderly
population will be more than double by 2025 (2)
leads to many social problems. Few systematic
studies are available the prevalence of menopausal
symptoms among women in India (3-5) in particular
to middle-income group. In view of the paucity of
data available on this subject and the peculiar socio-
economic conditions of urban women in India, the
present study was designed to establish the fre-
quency of occurrence of different perimenopausal
symptoms in women in and around Tirupati. It is
often associated with many unpleasant, disturbing
symptoms which affect quality of life and producti-
vity too. In India, the mean age for menopause is
estimated to be 47 years (6) while it is 51 years in
developed countries.

Methods

The present study was a community based cross
sectional observation conducted at Tirupati, a city in
Andhra Pradesh in South India. The total population
in Tirupati (2010) was 2,28,202; nearly 15% of women
were reported to be above 45 years (7). Out of 20
wards in Tirupati, four were selected randomly for
the study.

Study population

Health awareness camps were conducted in the
four wards and 250 women from each ward aged
40-55 years were selected by cluster sampling who
gave verbal consent to participate in the study. The
demographic, socio-economic details, a thorough
and detailed medical, surgical and gynecological

history, dietary habits, daily physical activity, pre-
sence or absence of perimenopausal symptoms or
any treatment taken for the relief of the perimeno-
pausal symptoms were recorded in a structured
proforma. The study was approved by the
Institutional Ethical Committee.

According to the occupation, the women were
classified into unskilled workers, housewives and
skilled workers. Depending on the monthly family
per-capita income, the socio-economic status (SES)
of the women was recorded (Table 1) as high
(above rupees 800), middle (201 to 799 rupees) and
low (less than 200 rupees) (8). The women were
categorized as sedentary (not doing much physical
work), moderately working (at least 6-8 hours of
physical work per day).

Menstrual history was obtained about the regula-
rity of menstruation and about the nature of the
menopause (surgical or natural). In the women who
have already attained menopause, the age at
menopause was recorded in completed years. The
physical activity at present and during childhood
was taken into consideration both in illiterate and
educated women to know its influence on perime-
nopausal symptoms. The dietary habits were noted
as vegetarian or mixed diet. Habit of taking two or
more cups of coffee, tea or tobacco chewing also
was noted.

The perimenopausal symptoms were listed and
each woman was asked whether they suffered
none, one or more of the symptoms with yes or no
responses. Whether they were taking any treat-
ment for relief of the symptoms by consulting a
doctor or were using over-the-counter medications
was noted. A body mass index (BMI: kg/m?) of 19-25
was considered as normal, below 19 indicated
under-weight, 25-29 as overweight and BMI above
30 as obesity. In addition, general and clinical
examination was done. Women who had problems
were treated or referred to concerned specialists.
The data were analyzed by dividing subjects into
three age groups 40-45, 46-50 and 51-55 years.
Cross-tabulation was done among different age
groups and menopausal symptoms. Factors affec-
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ting various perimenopausal symptoms were
analyzed by step-wise logistic regression and
statistical significance of the model was tested
using chi-square test. Analyses were undertaken
using SPSS 13.0 statistical software.

Results

A Total of 970 women of different socio-
economic data, age, with other parameters formed
the material for the study. The results obtained
were analyzed meticulously as follows. Among total
970 66.4% (645) were within 45-50 years, 19% (184)
were within 40-45 years and 14.5% (141) were within
50-55 years. Educational status reports as per table
2 showed 58.2% (565) were illiterates. 28.8 (279)
higher education and 13% (526) with primary educa-
tion. The socio-economic status (Table 2) revealed
50.1% were middle class group followed by lower
(42.8%) and higher status (0.07%) study compared of
681% housewife following daily workers (19.2%),
skilled workers (12.5%) professionals. 60.3% the
people had menopause, 24.8% women had regular
cycles, 14.8% had irregular cycles. 57.6% women had
natural menopause where as 42.6% women showed
surgical menopausal. Life style habits of women
under study revealed 61.3% with sedentary and
38.7% with moderate lifestyle. Highest percentage
(86.7%) subjects had mixed diet habit, whereas 13.1%
were vegetarian childhood activity was reported is
38.2% of women under report. Body mass index
analysis of women under study revealed that 38.8%
women normal, 33.9% were our report, 18.8% were
8.6 were under weight.

Out of the total women under study 241 (24.8%)
were regularly menstruating, 144 (14.5%) were
having irregular periods and 585 (60.3%) had attai-
ned menopause. Among these 585 women, 249
women had undergone hysterectomy. The average
age of menopause in those who had natural meno-
pause was 46.5+4.4 years. The demographic charac-
teristics of the women of different age groups
studied is shown in Table 3. Palpitations (53.1%)
were the most common symptoms followed by
sleep disorders (50.5%), while panic attacks (15.3%)

and breathing difficulty (13.1%) were the least
common symptoms as shown in table 3. Prevalence
of menopausal symptoms is more with increase of
age though statistically not significant (Table 4).
Overall, menopasual symptoms were documented
in 856 (88.24%) of the women. Only 114 (11.4%) of
women were free from any symptoms. Selected
factors’ (Table-5) influence on menopausal symp-
toms were analyzed by step-wise binary logistic
regression and revealed that these factors could
influence the incidence of menopause symptoms.

Vasomotor symptoms were less in women with
good exercise and more in women with high BMI,
habituated to taking caffeine, tea, tobacco etc. had
surgical hysterectomy and middle aged stress
factors. Anxiety symptoms were more in women
who underwent hysterectomy, with less childhood
activity, had medical disorders and who were
habituated to caffeine, tea, tobacco etc. Women
who underwent hysterectomy and those with
medical disorders and marital problems had more
depressive symptoms. Women taking caffeine, tea,
tobacco, etc. had less depressive symptoms.
Urogenital symptoms were more in women with
surgical menopause (hysterectomy), habituated to
caffeine like products, had marital problems, medi-
cal disorders and in advanced age. Muscle and joint
pains were more in women with high BMI, had
marital problems and with advanced age.

The overall influencing factors on menopausal
symptoms were analyzed by logistic regression
method and observed that obesity is a predominant
factor that could influence all groups of menopausal
symptoms (Table 3). Obese women have 2.22 times
more risk for having vasomotor, 1.99 times more
risk for having anxiety symptoms, 1.733 times more
risk for having depression symptoms and 2.12 times
more risk for having somatic symptoms than
women with normal weight. Those women with no
physical activity have 1.66 times more risk to have
vasomotor symptoms. Though women who were
obese and those who underwent hysterectomy
have statistically significant risk to have urogenital
symptoms the influence is not much as per odds
ratio. The extent of influence of categorical factors
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on menopausal symptoms was represented by fish-
bone chart (Figure 1)

Discussion

There are a few systematic studies in the past on
the prevalence of perimenopausal symptoms
among Indian women (3-5). The present study was
conducted through a survey in 970 women of
different socio-economic strata to establish the
prevalence of perimenopausal symptoms (Table 2).
Though 1000 women were initially selected for the
study data and analysis were conducted on 970 only
since 30 patients did not participate later. Hence
results obtained based on were 970 women only.

The average age of menopause observed was
46.5%4.4 years. The average age of menopause in
Indian women has been reported to be 44 to 48
years (3,5) and in the developed countries it is 51
years. The difference might be due to genetic, socio-
economic, nutrition, health and attitude variations,
although misstatement of age cannot be excluded.
Adverse socio-economic circumstances in childhood
and adulthood might be associated with the early
onset of menopause in India. Childhood diet might
affect linear growth and age at menopause (9).

Among various symptoms observed in the pre-
sent study (Table 3) majority patients showed
palpitation (53.14%) and the least common symp-
toms was breathing difficulties (13.08%) on the
contrary other reports and as common groups from
India, fatigue, loss of interest in most things and
pressure and tightness in body, muscle and joint
pains were common and forgetfulness, dizziness
and urogenital symptoms were least common
symptoms respectively (3-5). In the present study, it
was observed that 88.24% of women in the age
group of 40-55 years (Table 4) were suffering more
from perimenopausal symptoms The differences
between the studies might be due to selection of
women of different age groups, between 40-55
years of age belonging to different socio-economic
groups with diversified occupations. The large
sample of the present study represented frequency

of different symptoms arise from the size and
nature of samples studied.

The overall influence of different important
factors on perimenopausal symptorm is shown in
table 5. It was reported that exercise, reduce
intensity and frequency of vasomotor symptoms (3)
which could be due to increase in endorphins
released in brain during exercise (10) which inhibit
gonadotropin secretion by suppressing the hypo-
thalamic release of gonadotropin releasing hor-
mone (GnRH). This in turn reduce leutinising hor-
mone (LH) pulse frequency and thereby reduces
vasomotor symptoms (11). As the BMI increase, the
menopause symptoms exhibited were more. This
might be due to high core body temperature due to
increased body fat. Women, who were habituated
to caffeine, tea or tobacco regularly, suffered more
hot flushes (12). Caffeine products inhibit cyclic
nucleotide phosphodiesterase, the enzyme which
converts cyclic adenosine monophosphate (AMP)
to 5 AMP. Along with catecholamines, caffeine
increases cyclic AMP levels which enhance nor
epinephrine secretion and increased neural activity
in hypothalamus and other areas of brain. As a
result respiratory, vagal and vasomotor centers
were stimulated. Caffeine increase intra cellular
calcium (13). Further adenosine induce sedative
effect would be competitively antagonized by
caffeine. Women who underwent hysterectomy,
especially hysterectomy with bilateral salpingo
oophorectomy were reported to show more vaso-
motor symptoms.

Removal of uterus and ovaries leads to sudden
decrease in peptide and steroidal hormones (50%)
like inhibin, activin, estrogen and progesterone (14).
This results in the removal of normal steroid hormo-
nes induced negative feedback on hypothalamus
and pituitary gland. Hence GnRH, follicle stimulating
hormone (FSH) and LH are secreted unopposed
with a consequent change in neurotransmitters and
neuromodulators. Estrogens have inhibitory effect
on noradrenaline. Plasma concentrations of 3-
methoxy, 4-hydroxy phenyl glycol, main metabolite
of norepinephrine is increased before hot flushes.
When levels of estrogen are decreased, the balance
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between noradrenergic neurons and opioid contai-
ning neurons is lost which influence thermoregula-
tion (15). Because of psychosomatic relation,
women with middle aged stress factors and marital
problems reported higher frequency of perimeno-
pausal symptoms including vasomotor symptoms.
Stress induces increase in cortisol which stimulates
catecholamines in brain. Serotonin levels are
reduced in stress conditions.

Women who underwent hysterectomy had more
anxiety symptoms probably due to early age of
menopause and early onset of vasomotor symp-
toms (16). Perimenopausal symptoms are interrela-
ted and not independent. Hot flushes may be
associated with sleep disturbances in 72% of
women. Sweating occurs with rise in skin tempera-
ture and is disproportionately greater than the
subjective sensation of heat which leads to sleep
disturbance. Slow wave sleep is less in symptomatic
women, especially in warm condition (17). In sleep
deprived women, cortisol is raised; melatonin levels
are lowered (18). Estrogen deficiency also induces
increase in proinflammatory cytokines (19). Sleep
deprivation once triggered, may itself induce
activation of hypothalamopituitary axis which could
further perpetuate insomnia — stress vicious cycle.
Women with certain medical disorders had more
perimenopausal symptoms. In women with hyper-
thyroidism increased metabolism leads to heat
intolerance and excessive sweating. In pheochro-
mocytoma catecholamines are increased, in carci-
noid syndrome, serotonin, histamine and catechol-
mines are raised. Women with diabetes mellitus had
increased vasomotor and anxiety symptoms. Most
of these medical disorders are common in perime-
nopausal age. Hence before treating the women
symptomatically other medical disorders must be
excluded.

Women who underwent hysterectomy were
having more depression symptoms due to lack of
estrogen leading to reduction in 5-hydroxy-
tryptamine synthesis (20). Impaired 5-hydroxyl
tryptamine may lead to depression. Women with
good childhood physical activity and regular exer-
cise had less depression symptoms. Exercise indu-

ced mood elevation effect by stimulating 8 endor-
phin and catecholamine levels. Women habituated
to caffeine, tea and tobacco had less depression
symptoms as the active components in coffee, tea
and tobacco are well known central nervous system
stimulants. Women with marital problems and life
stresses often exhibit mood and psychological
changes (21). Psychological symptoms might be less
in women who were well supported, well adjusted
and well placed in life but more in women who are
less well supported and less able to adjust and who
faced life stresses (21). Various theories were
proposed to explain possible associations between
menopause and mood (i) symptom or domino
hypothesis (dysphonia caused by vasomotor symp-
toms) (ii) Biochemical hypothesis (estrogen -
decline induced dysregulation of neuromodulatory
systems in brain), (iii) psycho analytic view (loss of
reproductive capacity causing emotional distur-
bance) (iv) social circumstances view (midlife crisis
hypothesis) (22). Women with medical disorders
had more depressive symptoms. It might be due to
endocrinological and biochemical changes in the
body due to various diseases or due to effect of
drugs used for treatment of the diseases.

Women who had hysterectomy had more uroge-
nital symptoms due to early vaginal and urethral
atrophy caused by estrogen deficiency (23). In
women with marital problems the sexual relation is
disrupted due to their culture and attitudes than by
nature and physiology (or hormones) (24). The two
most important influences on older sexual interac-
tion are the strength of a relationship and the
physical condition of each partner (24). Women
who take caffeine, tea, tobacco etc had more
frequency of micturition and vaginitis. Irritability of
bladder is more with smoking, alcohol and or
caffeine due to enhanced adrenergic activity as a
result of estrogen deficiency. Loss of sexual interest
was seen after advanced menopause age due to
decreased vaginal lubrication, decreased libido,
dyspereunia and vaginismus.

Women with weight gain had more menopause
symptoms. Menopause associated weight gain
might be related to aging and lifestyle. Lean body
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mass decreased with age, and this loss seems to
accelerate after menopause especially in women
with sedentary life style. Menopause is associated
with increased fat in the abdominal region. Women
with marital problems like bereavement, divorce,
lack of partner’s adjustment etc had more somatic
symptoms due to psychological stress (25). Women
who take caffeine and tobacco had less somatic
symptoms as they are central nervous system
stimulants. With advanced age, somatic symptoms
increased due to loss of collagen from ligaments
and other soft tissues. Approximately 30% of colla-
gen is lost during first 5years of menopause (26).
This being a cross sectional study, the cause- effect
relationship is predicted with various factors. To
confirm it a prospective follow-up study is needed
during the transition period of perimenopause for a
better understanding of the relationship and to
reassure the women regarding this physiological
process.

see “Table 1”
see “Table 2”
see “Table 3”
see “Table 4”

see “Table 5”
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Facto Ref Comparative groups
okl EEIIEC RTOIE (in the given order)
. : House wife, Semi skilled,
HocHpeon Coolie Skilled, Professional
Hysterectomy No Yes
Diet Vegetarian Non-Vegetarian P . -
: = = Age distribution (years) No. (%)
Exercise Regular No, Minimal m
Age Group 51-55 Yrs 46-50 Yrs, 40-45 yrs 40-45 184 ( L 9J'
Childhood sports activity Yes Nil 45-30 mﬁ(ﬁﬂ4}
Physical work Moderate Sedentary 0-55 141 ( 14 .q}
Body mass Index Normal Underweight , Over weight Education status
Obese
Tlliterates 565(58.2
Table 1: Selected categorical factors for analysis Primary education 12,5( 1 3)
Higher education 279(28.8)

Socio economic status

Lower 416(42.8)
Middle 486(50.1)
Higher 68 (0.07)
Occupation
Daily wagers 186 (19.2}
Housewives 661 (68.1)
bl._\'n Symptoms Number | Percentage Skilled work 121 (125
1 Hot flushes 431 4439 modcdhaltdeiis Lo
2 Sweating 475 4892 Professionals 02 (0.2)
3 Palpitation 516 53.14 Menstruoal status
4 Tense & Nervousness 432 44 .49 Reoular cvcles 241 (24_8}
5 Sleep disorders 490 5047 It‘regular C}-‘ClES 144 ( 14.8}
6 Excitable 404 41.61 Menopause 585 (60.3)
7 Panic attacks 149 15.34 N 1 336 (576
8 Difficulty in concentrating 168 17.30 = Eltl.llt’ e (:' 6)
Y Tiredness & lacking energy 304 31.31 Surgical menopause 249 (42.6)
10 Loss of interest in most things 250 25.75 Life style habits
11 Unhappy & depression 223 2296 SEdEﬂtEI‘__-' 505 (61_3}
12 Crving spells 198 2039 Moderate 375 (38_."
Trritability 384 3955 - c
2 = e s Dietary habits
14 Urinary frequency 213 2193 e 5
15 Vaginitis 199 2049 v cgetanan 125 (13.1)
16 Loss of interest in sex 151 15.55 Mixed diet §41 (86' "}
17 Dyspereunia 162 16.68 Childhood activity
18 Feeling dizzy or faint 240 24.72 Y_EE‘ 371 (38.2)
19 Pressure of tightness in head or body 159 16.37 No 585 ('j 1 -E)
20 Head ache 405 4171 Body mass index
21 Muscle & joint pains 463 4768 Underweight 83 (8.6)
22 Tingling & Numbness 357 36.77 Normal 376 (38.8)
23 Loss of feeling in hands and feet 176 18.12 Dve:m‘enght 329 (33'9}
24 Breathing difficulties 127 13.08 Obese 182 ( 1 8-8}

Table 3: Frequency of menopause symptoms (all percentage values
were corrected to the nearest round figure)

figure)
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Age group (years)
Menopause symptoms 4045 4550 50.55 (;1:;;'[])
(n=184) (n=645) (n=141)
Hot flush [No. (%}] 89 (56) 272 (47.6) 70 (55.6) 431
Sweating [No. (%)] 96 (60.4) 304 (53.2) 75 (59.5) 475
Palpitations[No. (%)] 97 (61) 339 (39.4%) 80(63.5) 516
Tense[No. (%)] 82 (51.6) 287 (50.3) 63 (50) 432
Sleep difficulty [No. (%a)] 89 (56) 315 (55.2%) 86 (68.3) 490
Excitability [No. (%)] 65 (40.9) 281 (49.2%) 58 (46) 404
Tiredness [No. (%)] 56 (35.2) 201 (35.2) 47(37.3) 304
Panic attacks [No. (%)] 24 (15.1) 102 (17.9) 23 (18.3) 149
Lack of interest [No. (%4)] 42 (26.4) 175 (30.6) 33 (26.2) 250
Unhappiness [No. (%)] 4327) 147 (27.7) 33 (26.2) 223
Crving spells [No. (%)] 48(30.2) 127 (22.2) 23(18.3) 198
Trritability [No. (%)] 67 (42.1) 256 (44.8) 61 (48.4) 384
Tncreased urinary frequency [No. (%a)] 43(27) 133 (23.3) 37 (29.4) 213
Vaginitis [No. (%)] 31 (19.5) 141 (24.7) 27 (21.4) 199
Lack of sexual interest [No. (%a)] 20(12.6) 117 (20.5) 14(11.1) 151
Dysperunia [No. (%)] 21(13.2) 124 (21.7) 17(13.5) 162
Faintness [No. (%a)] 41(21.8) 162 (28.4) 37(29.4) 240
Drfficulty in concentration [Ne. (%] 40214 102 (17.9) 32(25.4) 168
Pressure on bodv[No. (%)] 27(17) 103 (18) 29 (23) 159
Headache [No. (%)] 78 (49.1) 268 (46.9) 59 (46.8) 405
Muscle pain [No. (%a)] 83 (52.7) 302 (52.9) 78(61.9) 463
Numbness [No. (%)] 67 (42.1) 235 (41.2) 55 (43.7) 357
Loss of feeling [No. (%4)] 30(18.9) 118(20.7) 28(222) 178
Breathing difficulty [No. (%)) 26 (16.4) 74(13) 27(21.4) 127
Total [No. (%0)] 159 (86.4) 571 (B8.5) 126 (89.4) 856 (88.3)

Table 4: Influence of age group on menopause symptoms (all percentage values were corrected to the nearest round figure)

=0
S1l.No. Symptoms Influencing factor 0Odds ratio 3 /0. £ nf_ldenoe p-Value
interval

1 R Obesity 2220 1.72 to 2.366 0.003
No Exercise 1.66% 123102258 0.001

2 Anxiety Obesity 199 1557 t02.542 0.002
3 Depression Obesity 1.733 1.363 to 2.204 0.009

4 Uik wetial Obesity 0.734 0.569 to 0.935 0.013

= Hysterectomy 0.634 0478 to 0.84 0.002

5 Somatic Obesity 2413 1.654t02.716 0.02

Table 5: The overall influence of factors on perimenopausal symptoms
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Somatic

(28.4%) Anxlety

BMI (33.8%)

Habits Hysterectomy
Marital Childhood activity
problems Medical disorders
Age group

NN
<

(18.7%) Depression (28%)
Hysterectomy Hysterectomy
Habits Childhood activity
Marital problems  Habits
Age group Medical disorders
Medical Marital problems
disorders Age group
Exercise

Vasomotor
(48.8%)
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Hysterectomy
Marital problems
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Menopause
symptoms

Figure 1: Factors influencing menopause symptoms
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