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Background: This study tried to find out the physiological risk factors as well as biochemical
factors in a group of Pakistani peri- and postmenopausal women. Materials and Method: One
hundred female subjects with age range of 40–52 years were included in the study. Female
subjects were divided into two groups, i.e., 65 women with perimenopausal status age range 40–
52 years old and 35 women with post menopausal status age range of 50–60 years. Detailed
histories of subjects including factors that may contribute in bone fracture were recorded. Bone
density was scanned. Blood parameters like serum calcium, alkaline phosphatase, total protein
and uric acid were estimated. Results: It was found that 70% of perimenopausal women
belonging to class B were physically active. Hormonal replacement therapy (HRT) was
observed in 25–30% of both groups. On the other, only 15% of both groups used oral
contraceptives. Family history was found to be only in 10% of both groups. Level of serum
calcium of perimenopausal/postmenopausal was less than normal control subject. Although the
level of alkaline phosphatase was increased in perimenopausal women as compared to
postmenopausal women and normal control subjects. Bone density of both peri- and
postmenopausal women significantly decreased as compared to T score of normal control.
Conclusion: It was concluded that a number of factors are predictive of future risk for the
development of osteoporosis in women of reproductive age. Given the severity of the medical
consequences of osteoporosis, the medical community needs to assess all women for these risk
factors during their perimenopausal years.
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INTRODUCTION
Osteoporosis is a major public health problem
affecting one in three women over the age of fifty.
Decreased
bone
density
associated
with
osteoporosis makes bones brittle, and spinal
fractures affect one in every three women, wrist and
hip fractures one in every six. This leads to rapid
deterioration in health and often death. The Older
Women’s League reports that 90% of hip fractures
are due to osteoporosis. Half of the women who
suffer hip fractures lose the ability to walk
independently and up to one third become totally
dependent.1
The consequences of osteoporosis are more
evident in postmenopausal populations; loss of bone
density begins in the perimenopausal years.2 Bone
mineral density, a key determinant in osteoporotic
fracture in adult women, is a reflection of the peak
bone mass attained in young adulthood and the bone
mass lost during the perimenopausal and
postmenopausal years.3 When calcium balance is
maintained, little or no loss of BMD occurs.
However, because osteoblasts are more sensitive to
age-related oestrogen loss than are osteoclasts, the
homeostasis of this remodelling cycle eventually
shifts.4
Osteoporosis may result: Bone matrix
continues to be formed, but in amounts that are
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insufficient to fill the cavities left by resorption. The
trabeculae, which are anchoring strands of
connective bone tissue, become thin and fragile and
may fracture. It has been suggested that the
biomechanical competence of the trabecular matrix
is dependent not only on the absolute amount of
bone present but also on the strength of its own
microarchitecture.5,6
Most longitudinal and cross-sectional
studies have suggested that the pathogenesis of low
BMD begins prior to menopause. Oestrogen
deficiency has also been associated with low BMD.7
Oestrogen deficiency in premenopausal women may
induce excessive resorption and result in reduced
peak bone mass. Such a lack of this hormone may be
associated with a variety of conditions, including
excessive exercise,
anorexia nervosa, and
hyperprolactinemia.8,9
Bone related disorders are white or Asian
women (Genetic factors), low BMD, maternal history
of hip fracture, early menopause, prolonged
amenorrhoea, pre-existing fracture, low trauma
fracture since age 45, medical conditions
predisposing to osteoporosis, high bone turnover and
sedentary life style.10,11 Conversely, blood level of
calcium, alkaline phosphatase, uric acid, proteins and
bone density may play a role in development/
prevention of osteoporosis.12,13
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Present study tried to find out the
physiological risk factors as well as biochemical
factors in a group of Pakistani peri- and
postmenopausal women.

MATERIALS AND METHOD
One hundred female subjects with age range of 40–
52 years included in the study. The subjects were the
teaching faculty members of Fatima Jinnah Medical
College, Lahore, Orthopaedic Ward of Sir Ganga
Ram Hospital, Lahore and staff of a local clinic of
Lahore. Female subjects were divided into two
groups, i.e., a group of 65 perimenopausal status with
age range 40–52 years old and the other group was of
35 post menopausal status with age range of 50–60
years. Twenty-five women with no known risk
factors and normal levels of biochemical parameters
were considered as controls or normal subjects.
Detailed histories of subjects including
factors that may contribute in bone fracture were
recorded. Bone density was scanned by bone
scanner after applying gel on the right heel. Blood
parameters
like
serum
calcium,
alkaline
phosphatase, total protein and uric acid were
estimated by standard kits of Merck. T score less
than -2.0 indicates risk factor.
Statistical analysis:
Mean, standard deviation and standard value was
calculated using computer program SPSS. Value of
significance was calculated using student’s t-test.

RESULTS
Risk factors of bone fractures are tabulated in Table-1.
It was found that 70% of perimenopausal women
were physically active while only 10% were women
also carry out exercise. Conversely only 50% postmenopausal women were active (walking habit), 5%
have an exercise along with exercise but remaining
45% have no interest in exercise or walk. It was
observed that only 20% of both perimenopausal
women belonged to class A, 70% belonged to class B
and 10% belonged to class C. On the other hand, only
10% of both perimenopausal women belonged to
class A, 80% belonged to class B and 10% belonged
to class C. Hormonal replacement therapy was
observed in 25–30% of both groups, whereas only
15% of both groups used oral contraceptives. Family
history was found to be only in 10% of both groups.
Parity was observed in 90% of both groups.
Table-2 shows that minimal age of
perimenopausal women was 48 years and maximum
age was 52 years. On the other hand, minimal age of
postmenopausal women was 50 years and maximum
age was 60 years. Level of serum calcium of
perimenopausal/postmenopausal was less than
normal control subject but this shows no significant

difference. Although the level of alkaline
phosphatase was increased in perimenopausal women
as compared to postmenopausal women and normal
control subjects but this shows no significant
difference. Total serum protein was more or less
same in both groups and in normal control subjects.
Level of serum uric acid was nearly same in both
groups of patients. However in comparison with the
level of serum uric acid of normal control subject, it
was non-significantly increased. Bone density was
also noted by estimating the T-score. It was observed
that T-score of perimenopausal women was
significantly decreased (p<0.001) as compared to T
score of normal control. On the other, T-score in
postmenopausal women was also significantly
decreased (p<0.01) as compared to T-score of normal
subjects.
Table-1: Risk factors of bone fractures in
Perimenopausal women
Parameters
Marital status
Age (yrs)
Height (ft)
Weight (Kg)
Body mass index
Excess BMI
Physical activity
Physical activity
+ Exercise
Sedentary life
Socio-economic status

Perimenopausal
women
(n=85)
All married
43.87±2.64
5.27±0.31
55.20±8.74
24.64±3.96
7.73±1.89
70%

Postmenopausal
women
(n=15)
All married
58.20±2.85
5.10±0.22
65.00±9.8

10%
20%
Class A= 20%
Class B= 70%
Class C= 10%

5%
45%
Class A= 10%
Class B= 80%
Class C= 10%

51%
26%

50%
25%

23%
12%
88%
90%
10%

25%
10%
90%
89%
11%

Hormone replacement
therapy (HRT)
HRT never taken
HET as Oral
contraceptives
Family history
No family history
Parity
Infertile

50%

Table-2: Bone density and blood biochemical
parameters in perimenopausal/postmenopausal
women
Perimenopausal Postmenopausal
women
women
Control
(n=85)
(n=15)
(n=50)
Parameters
Age (years)
46.813.5
44.07±4.01
55.75±1.71
Calcium (mg%)
8.240.12
7.34±0.35
7.50±1.73
Alkaline
phosphatase
(KAU)
7.152.46
11.29±18.29
7.25±3.50
Total protein
(gm%)
7.33±0.47
7.55±0.30
7.180.11
Uric acid
5.33±1.44
5.00±0.89
4.660.26
(mg%)
Bone density
-1.61±0.81**
-2.1±1.39*
0.95±0.45
*p<0.001=Significant difference, **p<0.001= Highly significant difference
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DISCUSSION
Vertebral bone has been shown to achieve peak
density between age 28 and 30 in healthy women; the
proximal femur has been shown to gain most of its
mass by late adolescence14,15 hereafter, BMD begins
its decline. The process accelerates during the 2 years
prior to menopause, peaking during the first 3 years
of menopause—when patients may lose 3% to 5% of
their bone mass per year.16 Such a trend helps to
explain why an untreated 50-year-old woman has a
40% risk of osteoporotic fracture in her remaining
lifetime (Epidemiology) with the risk of fracture
rising exponentially with the decline in bone mass.17
Present study shows that mean age of perimenopausal
women was 44 years in post menopausal women was
55 years. However, another study demonstrated a
hazard ratio of 1.9 for sustaining a subsequent
fracture or fractures between age 35 and 57.18 It is
generally agreed that an osteoporotic fracture was
significantly associated with the patient's age.19
Family history was also found in both
perimenopausal and postmenopausal women. It is
observed that 10% women have incidence of their
first-degree relatives (mother and elder sister). Many
studies are in accord with the number of studies. Data
analyzed by a group of workers20 suggest that genetic
variations are influenced due to oestrogen-receptor
locus, both singly and in relation to the vitamin D
receptor gene. Another study found that familial
resemblance for BMD, bone mineral content, and
bone size were already present between daughters
and their mothers before the daughters reached
puberty.21
Physical study was more observed in
perimenopausal women compared to post
menopausal women. One study proved that physical
activity as a way to prevent osteoporosis is based on
evidence that it can regulate bone maintenance and
stimulate bone formation including the accumulation
of mineral, in addition to strengthening muscles,
improving balance, and thus reducing the overall risk
of falls and fractures.22 Another study found that
weight-bearing physical activity may reduce the risk
of osteoporosis in women by augmenting bone
mineral during the early adult years and reducing the
loss of bone following menopause. A study23 also
observed repetitive activities, such as walking, may
have a positive impact on bone mineral when
performed at higher intensities. However, irrespective
of changes in bone mineral, physical activities that
improve muscular strength, endurance, and balance
may reduce fracture risk by reducing the risk of
falling.
Present study found low level of serum
calcium in both group of patients, which may be due
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to low dietary calcium intake in childhood or in
adolescence. A study concluded that milk
consumption during childhood and adolescence have
shown a statistically significant correlation between
calcium intake and premenopausal BMD levels. One
possible explanation on the role of calcium is that
intake of this mineral may function as an ‘enabler’,
allowing the skeleton to interact with both genetic
and environmental characteristics.24
Level of serum uric acid was low in
postmenopausal
women
as
compared
to
perimenopausal women. A study reported that
antioxidant defences are markedly decreased in
osteoporotic women. The mechanisms underlying
antioxidant depletion and its relevance to the
pathogenesis of osteoporosis deserve further
investigation.25
The data of present study shows a decreased
level of alkaline phosphatase in postmenopausal
women as compared to the level of alkaline
phosphatase of perimenopausal women. A study
observed that alkaline phosphatase and osteocalcin
are phenotypic markers for early-stage differentiated
osteoblasts and terminally differentiated osteoblasts,
respectively.26
The T-score of perimenopausal women
shows less bone mass density in perimenopausal
women whereas the T-score of postmenopausal
women shows a borderline of bone mass density. A
study also found postmenopausal women with low
bone mineral density at the hip or spine having a T
score of less than -2.5, whereas T score of less than
-2.0 have an additional risk factor.27 Another study
found that the prevalence of osteopenia and
osteoporosis, according to T-score, was 54% and
14% respectively.28 The reason given by a group of
authors that oestrogen deficiency has also been
associated with low BMD. Oestrogen deficiency
due to oophorectomy without hormone replacement
contributes to low postmenopausal bone mass and
osteoporotic fracture.24
Total serum protein was found to be normal
in both groups of patients. The study is in accord
contrast to the study29 who observed low protein level
in both groups of patients. A study also found a
normal level of protein but the study remarked that
animal proteins are causally associated with an
increased incidence of osteoporotic fractures.

CONCLUSION
A number of factors are predictive of future risk for
the development of osteoporosis in women of
reproductive age. Intervention into issues related to
modifiable risk factors is important and bone density
measurement may be indicated. Given the severity of
the medical consequences of osteoporosis, the
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medical community needs to assess all women for
these risk factors during their premenopausal years.
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