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ABSTRACT
Background: Osteoporosis jeopardizes the quality of life of many post-menopausal women due to its sequelae of
fractures on trivial trauma. With a rapid increase in average life expectancy India is becoming home to a huge
population at risk of osteoporosis. The aims and objectives of the study were to assess the prevalence of fractures due
to trivial trauma and probable symptoms of osteoporosis and prevalence of modifiable and non-modifiable risk factors
of osteoporosis in postmenopausal women
Methods: A cross-sectional study, conducted by a door to door survey in 400 post-menopausal women (below 65 yrs)
in urban Gwalior city from September to December 2012. The risk factors of osteoporosis in post-menopausal women
have been classified into modifiable and non-modifiable risk factors. Modifiable risk factors include exercise/physical
activity and consuming milk and milk products while age of menarche, age of menopause, reproductive period and
parity were categorized as non-modifiable risk factors.
Results: In our study, the overall prevalence of osteoporotic symptoms was 62.75% (251/400). Out of 400
postmenopausal women, 45.25% had backache, 55.75% had joint pain and 24.00% had fractures. Prevalence of
osteoporotic fractures was much higher (39.16%) in females not consuming milk and milk products & in females who
never exercised (35.22%). 60% of females who underwent hysterectomy had osteoporotic fractures.
Conclusions: The overall prevalence of osteoporotic fractures among post-menopausal females was higher in our
study when compared to other studies in the same setting. Thus, a multipronged approach involving educational
intervention, lifestyle modification and appropriate hormonal treatment is required. Lifestyle modification involves
nutritional interventions and motivation for regular physical activity.
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INTRODUCTION

particular age.1 According to WHO data, 30% of
postmenopausal women are osteoporotic.1

Osteoporosis has been defined as systemic skeletal
disease characterized by low mass and microarchitectural deterioration of the bone tissue, with a
consequent increase in bone tissue fragility and
susceptibility to fracture. It has also been defined as bone
mineral density below the age adjusted reference range or
more than one standard deviation below the mean for a

With its sequelae of trauma and fracture osteoporosis
jeopardizes the quality of life of many post-menopausal
women.1 After menopause, a woman loses on an average
3% bone mineral density every year causing osteopenia
and eventually osteoporosis and fracture of the vertebra,
femur and of the wrist.2
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One out of eight males and One out of three females in
India suffer from osteoporosis, making India one of the
largest affected countries in the world.3 Expert groups in
India peg the number of osteoporosis patients at
approximately 26 million (2003 figures) with the
numbers projected to increase to 36 million by 2013.4 In
India the incidence of hip fracture among males and
females is 1:1. In most Western countries, while the peak
incidence of osteoporosis occurs at about 70-80 years of
age, in India it may afflict those 10-20 years younger, at
age 50-60.5
Worldwide, lifetime risk for osteoporotic fractures in
women is 30-50% and in men the risk is 15-30%.6
Approximately 1.6 million hip fractures occur each year
worldwide and the incidence is set to increase to 6.3
million by 2050.7
The chief symptoms of osteoporosis include backache,
joint pain- particularly knee joint and fractures. Three
main types of osteoporotic fractures are wrist, vertebral
and hip fracture.8 The age at onset of menopause in
northern India is 48 years which is about 3 years earlier
than the west.9
Women are at a greater risk of developing osteoporosis
particularly after menopause because of rapid decline in
estrogen levels. Apart from menopause, other important
risk factors of osteoporosis in females include late
menarche, early menopause, parity etc. Risk factors in
both the sexes include low calcium intake, low vitamin D
levels, low levels of physical activity, smoking, excessive
alcoholism, excessive body weight, excessive use of
corticosteroids etc.10,11
The steady increase in average life expectancy among
general population including women also implies that
there is going to be a rapid increase of population at risk
of osteoporosis which will require equivalent health
services. Thus the present work has been undertaken to
assess the prevalence of probable osteoporotic symptoms
and prevalence of modifiable and non-modifiable risk
factors as no significant work has been done on postmenopausal osteoporosis in Gwalior district.
METHODS
It was a cross-sectional study conducted by a door to door
survey in 400 women in postmenopausal age group
(below 65 yrs) in Gwalior city from 1st September to 30th
December 2012. The study tool was a semi-structured
questionnaire. The questionnaire included details of
menstrual history, daily dietary intake, physical activity
(exercise, morning walk) difficulty in climbing stairs,
bending, squatting etc. A pilot study was carried out on
50 women to check the feasibility of questionnaire. Apart
from the obstetric and gynecologic history, the
questionnaire also included details of family history of
Osteoporosis, history of chronic disease and long term
drug intake such as OCPs, steroids etc.

To validate the questionnaire the study team reviewed the
questions themselves. Along with this the face value,
authenticity and trustworthiness of participants was
determined through detailed notes. Details about family
history, food consumption and physical activity
throughout the day were gathered from the unstructured
part of the semi-structured questionnaire.
The operational definition of menopause status is as
follows: pre-menopause defined as having regular
menstrual periods in the previous 12 months; perimenopause as having no period in the previous 3 months,
but at least one menstruation in the previous 12 months;
and post menopause as having no period in the previous
12 months.12
Previous studies have suggested that prevalence of
osteoporosis increases with advancing age. So to reduce
the bias due to age factor a cut off age limit of 65 yrs was
set.
Inclusion criteria
Postmenopausal women in the age group upto 65 yrs who
have attained menopause more than one year before.
Exclusion criteria
This included postmenopausal women above 65 yrs, perimenopausal women, Women who had attained
menopause less than one year before and postmenopausal
women having history of chronic disease and long term
drug intake (OCPs and steroids). Pathological fractures
and fractures due to major trauma were excluded from the
study.
Long term intake of drugs like steroids and OCPs intake
constitutes an important risk factor for osteoporosis.
Hence such subjects were excluded from study to reduce
bias due to drug intake.
Methodology
Primary osteoporosis represents bone mass loss that is
unassociated with any other illness and is related to aging
and loss of the gonadal function in women and the aging
process in men. Since bone mass density measurement
was not feasible in our study, the operational case
definition of osteoporosis for our study was based on
symptoms.13
Symptoms of osteoporosis include backache, joint pain
(knee, wrist and elbow joint) and fracture on trivial
trauma. For the purpose of study, presence of any of these
symptoms was taken as presence of probable
osteoporosis in the study subject.
The risk factors of osteoporosis in post-menopausal
women have been classified into modifiable and nonmodifiable risk factors. Modifiable risk factors include
exercise/physical activity and consuming milk and milk
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products. In our study, all the subjects were sedentary
workers. Calcium requirement of sedentary females is
600mg per day. 100 gms of buffalo milk provides 210 mg
of calcium.14 Considering other sources of calcium in diet
like pulses, dates, nuts, millets etc, 200 gms of milk five
days a week was considered as regular milk consumption;
less than this was considered as irregular milk
consumption and the third category was no milk
consumption.
Individuals over the age of 20 yrs should undertake a
minimum of 30 minutes of physical activity of moderate
intensity (such as walking 5-6 km/hr) on most, if not all
the days of the week.14 For the study purpose, women
undertaking a minimum of 30 minutes of physical
activity like walking, mopping floor, washing clothes etc
for at least five days a week were classified as exercising
regularly; less than this was irregularly exercising and the
third category was no exercise.14
Age of menarche, age of menopause, reproductive period
and parity were categorized as non-modifiable risk
factors. Medical and surgical factors include diabetes,
hypertension and hysterectomy.
Sample size
Various studies reflect that the prevalence of osteoporosis
among post-menopausal women varies from 42 to 53
percent.15,16 For the purpose of this study, a median
prevalence rate of 50% was taken and sample size of 400
was calculated keeping desired permissible error at 10%.
Selection of subjects
The study was conducted in urban part of Gwalior
district. Gwalior city is divided into 60 wards which were
numbered from 01 to 60. Simple random sampling was
applied and 10 wards were selected randomly using
random number table and in each selected wards, 40
eligible participants were identified using house to house
visit. In each ward one colony/mohalla was selected
where a fixed structure with public utility like temple,
school, hand pump etc. was located. From the fixed point
the participants were selected from right hand direction
until the required sample size per ward was interviewed.

current study, the overall prevalence of osteoporotic
symptoms among postmenopausal women was 62.75%
(251/400) which was higher than some previous
studies.15,16
Table 1: Relation between non-modifiable risk factors
and symptoms of osteoporosis.
Non-modifiable Backache
risk factors
(%)
Age of menarche (in yrs)
<12 (n=75)
48.00
12-15 (n=242)
40.91
>15 (n=83)
55.42
Chi square value 7.63
P value
0.0219
Age of menopause (in yrs)
<46 (n=69)
55.07
46-50 (n=193)
48.18
>50 (n=138)
36.23
Chi square value 13.22
P value
0.0013
Reproductive period (in yrs)
15-25 (88)
57.95
26-35 (240)
42.50
>35 (72)
38.88
Chi square value 14.93
P value
0.0005
Parity
0-2 (n=226)
42.03
3-4 (n=138)
42.02
5 and above
77.77
(n=36)
Chi square value 62.06
P value
0.0001

Joint pain Fracture
(%)
(%)
45.33
50.41
80.72
67.42
0.00001

18.66
19.83
40.96
15.53
0.0004

76.81
54.92
46.37
45.57
0.0001

39.13
21.76
19.56
11.24
0.0036

100
42.91
44.44
201.24
0.0002

37.50
19.58
22.22
9.24
0.0098

55.75
44.20

21.23
25.36

100

36.11

174.07
0.0001

5.67
0.0586

RESULTS

The mean age at menarche was calculated and the
subjects were categorized in three groups viz. those
attained early menarche (below12 years of age), ideal
menarche (between 12 to15 years) and late menarche
(above 15 years of age). Similarly, the mean menopausal
age was calculated and was categorized into early
menopause (below 46 years of age), ideal menopause
(between 46-50 years) and late menopause (above 50
years of age). In present study, the mean age of menarche
was 13.4±1.98 years, of menopause was 48.9±3.08 years
and mean reproductive period was 33.8±4.33 years.
Study revealed that with increase in age of menarche,
prevalence of symptoms of osteoporosis increased;
18.66% and 40.96% females had osteoporotic fractures
with age of menarche below 12 yrs and above 15 yrs age
respectively (p=0.0004); the rates of backache and joint
pain also increased with higher age of menarche (p<0.05)
(Table 1).

The present study was conducted in 400 postmenopausal
women of whom 45.25% (181) had backache, 55.75%
(223) had joint pain and 24.00% (96) had fractures. In

Similarly early menopause was found to be associated
with increased prevalence of osteoporotic symptoms;
39.13% in females with menopausal age below 46 yrs,

Informed consent was obtained from study participants
and they were assured about the confidentiality of the
interview. Before start of study, necessary ethical
clearance was obtained from Ethics Committee, GR
Medical College, Gwalior. All the data gathered was
transferred to suitable statistical software and analysis
was carried out by percentage, proportion and chi-square
and P value was calculated utilizing EpiCalc 2000.
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21.76% in 46-50 yr age group and 19.56% in above 50
yrs respectively and the rates of backache and joint pain
decreased with higher age of menopause (p<0.05) (Table
1).
Present study also revealed that a longer reproductive
period was associated with lesser prevalence of
osteoporotic symptoms; 37.50% and 22.22% females had
osteoporotic fractures with reproductive age of 15-25 yrs
and >35 yrs respectively while it was 19.58% in 26-35
yrs age group (p=0.001). Similarly backache and joint
pain was less prevalent with a longer reproductive period
(p<0.05). Results also revealed that higher parity was
associated with higher prevalence of osteoporotic
symptoms (p=0.001); 33.33% and 43.04% females had
osteoporotic fractures with parity 0-2 and 5 & above
respectively (Table 1).
Of total 400 subjects, 64.25% (257) were consuming milk
& milk products daily; prevalence of fracture on trivial
trauma was 15.56% among females consuming milk &
milk products regularly while it was much higher
(39.16%) in females not consuming milk and milk
products (p=0.001) (Table 2).
Table 2: Relation between modifiable risk factors and
symptoms of osteoporosis.
Modifiable risk
Backache
factors
(%)
Use of milk products
Regular consumption
40.85
of milk (n=257)
Irregular consumption
53.19
of milk (n=47)
Do not use milk and
53.13
milk products (n=96)
Uncorrected Chi
5.61
Square value
P value
0.0604
Level of exercise/physical activity
Regular exercise
36.20
(n=116)
Irregular exercise
33.60
(n=125)
Never exercise
61.00
(n=159)
Uncorrected Chi
33.68
square value
P value
0.0001

Joint pain Fracture
(%)
(%)
49.41

15.56

57.45

27.66

71.87

44.79

14.35

33.13

0.0007

0.0000

43.10

17.24

56.80

16.00

64.15

35.22

20.54

12.61

0.0001

0.0018

Of total 400 subjects, 29.00% (116) were active (doing
regular exercise and/or morning/evening walk, household
tasks); 17.24% females who exercise regularly had
osteoporotic fractures while it was much higher (35.22%)
in females who never exercise (p=0.0002). Similarly the
prevalence of backache and joint pain was much higher
in females who never exercised (p<0.05) (Table 2).

Table 3: Relation between medical and surgical
conditions and symptoms of osteoporosis.
Medical and
surgical conditions
Diabetes mellitus
Yes (106)
No (294)
Uncorrected Chi
square value
P value
Hypertension
Yes (89)
No (311)
Uncorrected Chi
square value
P value
Hysterectomy
Yes (80)
No (320)
Uncorrected Chi
square value
P value

Backache Joint pain Fracture
(%)
(%)
(%)
74.52
34.69

69.81
50.68

63.54
11.90

57.92

17.04

54.49

0.0001

0.0001

0.0001

60.67
40.83

65.17
53.05

44.94
18.00

14.25

6.78

16.15

0.0001

0.0092

0.0001

61.25
41.25

75.00
50.93

60.00
15.00

14.49

27.70

41.47

0.0001

0.0001

0.0001

Diabetes mellitus was seen in 26.50% (106) subjects of
which 61.50% had osteoporotic fractures while the same
in non-diabetics was 11.90% only (p=0.0001). Similarly
Hypertension was seen in 22.25% (89) subjects of which
44.94% had osteoporotic fractures and the same in
normotensives was 18.00% (p=0.0001). Twenty percent
(80) females had undergone hysterectomy of which 60%
had osteoporotic fractures while the same figure in no
hysterectomy cases was 14.7% (p=0.001). Similarly the
prevalence of backache and joint pain was much higher
in diabetics, hypertensives and women who had
undergone hysterectomy (p<0.05) (Table 3).
DISCUSSION
Hip fractures, the most serious outcome of osteoporosis,
are becoming more frequent than before because the
world's population is aging and because the frequency of
hip fractures is increasing by 1-3% per year in most areas
of the world.17 In present study also prevalence of fracture
among post-menopausal women was 24% with a
predominance of hip and wrist fractures.
A 2001 study on expatriate Indians in Singapore showed
that the incidence of hip fracture was higher in women
than in men. 15 A recent study on risk factors for low bone
mass in Indians suggested lower education (defined less
than class 12), duration of menopause greater than 5
years, menarche age (after 14 years), menopause age
(before 45 years), parity more than 3 to be the important
ones.15 Similar findings were seen in present study also.
Calcium and vitamin D nutrition plays an important role
in determining bone health. Recent data demonstrated
low calcium intake in Indian diet and high prevalence of
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vitamin D deficiency in different subgroups of Indian
population. This includes both urban and semi-urban
Indians, postmenopausal women, pregnant women,
school children and newborns.18,19 Arya et al used a
serum 25(OH) vitamin D level of 15 ng/ml as a cut-off,
and found 66.3 per cent of subjects to be vitamin D
deficient.20 In our study, the fracture rates were much
lower in females consuming milk and milk products
regularly. However, a major limitation of our study was
that serum 25 (OH) vitamin D levels were not measured
and intake of other calcium rich foods and information
about sun exposure was not elicited.

2.

3.

4.

5.
A case control interview based study on postmenopausal
women showed history of fracture in relatives, weight
<60 kg, height <155 cm as significant risk factors for
osteoporosis and regular consumption of milk, almonds,
fruits as protective factors.11 A similar interview based
study on patients admitted with hip fracture revealed
calcium intake, increased body mass index (BMI) and
higher activity levels to have a significant protective
effect on hip fracture in urban north Indian population.
On the other hand decreased activity increase the risk of
hip fracture.21 The results of present study also suggested
similar findings. However in present study no significant
association of osteoporotic symptoms with family history
was observed.

6.

7.

8.

9.
CONCLUSION
In our study, the overall prevalence of osteoporotic
fractures among post-menopausal females was 24%.The
findings of current study and previous studies clearly
indicate the urgent need of collective efforts towards the
growing problem of osteoporosis in postmenopausal
women. A multipronged approach involving educational
intervention, lifestyle modification and appropriate
hormonal treatment is required to deal with this disease.
Lifestyle modification involves nutritional interventions
and regular physical activity like morning/evening walk,
performing household tasks etc. A regular intake of foods
rich in calcium like milk and its products, calcium tablets,
vitamin D supplementation, soya products, almonds etc.
is essential to maintain bone mass turnover.

10.

11.

12.

13.
Limitations
14.
Bone mass density measurements have not been utilized
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