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Summary
This cross sectional study was conductfll in the department of Obstetrics and
Gynaecology at Bangabandhu Sheikh Mujib Medical University, Dhaka during
July 1997 to June 1998. Two hundred and twenty (220) Bangladeshi pre-
menopausal and post-menopausal women aged from 35 to 55 years were studied
to compare the effect of age, parity, socioeconomic status and nutritional status
on bone mineral density (BMD) of distal and ultra distal ends of radius and ulna.
A bone densitometer (Single photon X-ray absorptiometry, DTXI00, USA) was
used to measure the BMD. BMD was calculated by taking the mean of the two
sites and is expressed in glcm2. Bone mineral density in post-menopausal women
(0.48:!:O.1glcm2)was significantly lower than pre-menopausal women (0.61:!:O.06
glcm2,p<O.OOI).Parity and number offamily members were significantly greater
in post-menopausal women compared to pre-menopausal women (6.5tl.9 vs.
4.2tl.3 and 8.1tl.5 vs. 6.2tl.3 respectively, p<O.OOI).Height was significantly
lower in post-menopausal women (148.6:!::6.9vs. 151.8:t5.7 em, p<O.OOI).After
adjustment of various biological factors in multiple linear regression, body mass
index (BMI) showed negative relationship with age (slope -0.0068, p<O.OOI)and
positive relationship with weight (slope 0.0011,p<0.05). Peak BMD was observed
upto the age of 40 years and thereafter declined and sharply after menopause.
The study concluded that bone mineral density is greater in pre-menopausal
women than post-menopausal women and remains high up to 35 -40 years of age,
and declines to older age. BMD positively correlates with weight of women.
Premenopausal women have higher height than postmenopausal women though
height does not have correlation with BMD in this study.

Introduction mass begins during pre-menopause and
Osteopenia (reduced bone mass) is a major worsen from the onset of menopausel-8and
factor in the propensity of elderly women to this affects mostly the trabecular bone.9
incur fracture of spine, ribs, wrist and hip. Trabecular bone contributes about 20% of
Osteopenic bone becomes more fragile with the total skeleton in human and is more
aging. In adolescene and childhood, bone abundant in the vertebrae, pelvis and other
mass increases rapidly and the peak reaches flat bones and at the ends of long bones.
at 30-35 years. The increased loss of bone Trabecularbone ismore sensitive to estrogen
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than cortical bones so bone loss IS more

marked on trabecular bones.l.tO

The peak bone mass and bone mineral loss
are associated with socioeconomic status,

diet,smoking,physicalactivity,parity,breast-
feedingstatusleadingto significantvariations
among individuals. Oestrogen deficiency is
responsible for one third to half of the bone
loss during a woman's lifetime. This is
correlated with an increased risk of bone

fracture in aged women.tl,12 Oestrogen
inhibits the production and action of
cytokines. In post-menopause, the inhibitory
effect isremovedandresultsinapredominant
osteoclast activity responsible for increased
bone resorption and bone 10ss.13It has been
reported that measurement of bone mass can
be predictive of future fracture at different
skeletal sites.t4 After menopause due to
declining of oestrogen, the bone mineral
content is also reduced. This study was
aimed to compare the bone mineral content
of premenopausal and postmenopausal
women in a group of study population on
Bangladeshi women.

Materials and methods

This cross sectional study was carried out in
the department of Obstetrics and
Gynaecologyof the Institute of Postgraduate
Medicine and Research (presently,
Bangabandhu Sheikh Mujib Medical
University). Two hundred and twenty
Bangladeshi women attending the
Gynaecology outpatient department from
July 1997 to June 1998 who consented for
the test were recruited for the study. In each
group ofpremenopausalandpostmenopausal
110 women were enrolled. Non-pregnant
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and non-lactatingwomen of age 35 years and
above who did not use hormone as

contraceptive or replacement therapy were
recruited. Women having chronic diseases
affecting bone metabolism were excluded.
Hysterectomized, smoker and alcoholic
females were also excluded from this study.
Secca Balance (USA, Colombia) wi.th
precision of 100 gm, was useo to measure
body weight and height was measured by
locally constructed height scale with I cm
sensitivity. Bone mineral density was
measured at two sites defined as distal BMD
if taken at the distal third of the forearm and
ultra distal BMD if evaluated over the wrist
of the non-dominant arm. The distal

metaphysis where cortical and trabecular
bone tissues are in a 6:I ratio,and at the ultra-

distal epiphysis where trabecular bone tissue
is present.IS Age 35 years up to being
menopause was included in pre-menopause
group. A bone densitometer (Single Photon
X-ray absorptiometry, DTX lOa. U.S.A.)
was used to measure the BMD. The results

were expressed as g/cm2by taking the mean
of distal and ultra sites. A predesigned
questionnaire was filled up by trained
physicians including the variables such as
age, parity, number of family members, and
family income.Body mass index (BMI) was
calculated by using the formula weight in kg
Iheight in meter.2

Data analysis was performed using SPSS

software. For comparing means between
groupsunpaired students t-tests fornormally
distributed data and non-parametric Mann-
Whitney test for non-normally distributed
data were used. Regression analysis was
done to see the relationship of BMD and
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ageof both groups.Multiple linearregression
analysis was carried out to identify the
relationship between BMD and other
biological factors.

Results

The pre-menopausal group included 110
subjects,with meanage41.3:t5 years,parity
4.2:t2.3 (range 1-12), BMI 21.7:t4 (range
13.8-32.0)andBMD 0.61:to.06 (range0.37-
0.80 g/cm2). The post-menopausal group
included 110 women. The mean age was
59.3:t9 years, parity 6.5:t2.9 (range 1-14),
BMI 21.8:t4.7 (range 12.8-35.7) and BMD
0.48:tO.l (range 0.20-0.84 g/cm2) (Table-I).

Bone mineral density (BMD) in post-
menopausalwomen was significantly lower

Tabel-I: General Characteristics of the Study Groups
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than the pre-menopausal (0.61:t0.06 vs
0.48:tO.1g/cm2,p<0.001).Parity andnumber
of family member were significantly greater
in post-menopausalwomencomparedto pre-
menopausalwomen (6.5:t2.9 vs.4.2:t2.3 and
8.1:t2.5vs 6.2:t2.3,p<O.OOI)respectively.
Mean heightwassignificantlylowerinpost-
menopausal women (l48.6:t6. 9 vs. 151.8:t5. 7

em, p<O.OOI). No statistically significant
difference was found in family income,

weight and BMI between the two groups
(Table- I). After adjustment of other biological
factors, BMD was found to be negatively
correlated with age (slope-0.OO68, p<O.OOI)

and positively correlated with weight (slope
0.0011, p<0.05) (Table-II). The peak BMD

was observed up to the age of 40 years and
then'there was a decline (Figure-I).

Characteristics

Age (year)
Parity
Family member
Family income (Taka) (l US$=50 Taka)
Weight (Kg)
Height (cm)

BMI 2
BMD (g/cm )

Table-II: Relationship of bone mineral density with various biological factors in a multiple linear

regression analysis (R2=O.6J. p<O.OOJ)
Dependent variable =Bone Mineral Density

Characteristics

Age
Parity
Family member
Family income
Weight
Height
Constant

Slope Beta

-0.0068
-0.0020
0.0041

-0.0000
0.0011

-0.0003
0.801

SEB

0.001
0.003
0.004
0.001
0.001
0.001
0.123

Significance (p value)

<0.001
0.52
0.24
0.68
0.05
0.74

0.001
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Pre-menopause Post-menopause Significance
(n=110) (n=110) (p value)
Mean :!:SD Mean:!:SD

41.3:!:5 59.3:t9 <0.01
4.2:!:2.3 6.5:!:2.9 <0.01
6.2:!:2.3 8.l:!:2.5 <0.01
6 I26:!:3426 7I49:!:5369 0.10
49.9:t9.4 48.2:!:1O.8 0.23
151.8:!:5.7 I48.6:!:6.9 <0.01
21.7:!:4 21.8:!:4.7 0.79
0.6l:!:.0.06 0.48:!:O.10 <0.01
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Fig.-1: Bone mineral density among different age groups

0.6---
C'Ie
.~ 0.5'-'
o
::E 0.4
~

- - - - - .- - - - - - - - --

- - - - - - - - -

0.3 - - - - - - - --

0.2 - - - - - - - - - --

0.1

- - - --

- - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - -- .. .

o -,

>55(E)35 to 40 (A) 41t045 (B) 46t050(C) 51t055 (D)
Age in years

Between groups significant, p<O.OO1
A vs B, A vs C & B vs C; p=NS; A,B,C, vs D,E; p< 0.001; D vs E, p<O.OOl

Discussion

Reduced bone mass is observed in elderly
women and is responsible for considerable
morbidity and mortality. Most investigators
have observedthat withincrease of age,bone
mass decreases and in case of older women
bone densities diminish in all site.16

Our study showed that BMD in post-
menopausal group is significantly lower than

pre-menopausal group and there is a negative
correlation between BMD and subjects age.
We observed the peak BMD upto the age 40
years and then BMD declines gradually with
aging. We conclude from our study that bone
loss is a function of aging and the peak BMD
remains upto the age 40 years and thereafter

declines. A cross sectional study had
suggested that bone mineral density in women

is achieved at about 30 years of age. 17But

some cross sectional'8.19and longitudinal
studies20indicate that bone acceleration is

essentially completed by late teenage years.
The bone mineral density in women is less
than that of men at all sites of the body.21In
women the rate of bone loss increases in 5-

10 years after menopause resulting in an
average total loss of approximately 15% in
the first few post menopausal years.17.22In
this study, the bone mineral density declined
after 40 years and sharply lowered after
menopause (Figure- I) which means that
menopause has a negative relationship with

bone f!lineraldensity. Thus osteoporosis by
simply decreasing the bone mass, is an
importantdeterminant of riskof fracture. It is
also seen that some individuals are more

susceptible to more rapid loss of bone than
others in whom it maycontinue over a period
of several years. II In post-menopausal
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women, the bone loss itself does not produce

any symptom and this progressive bone loss
therefore, has been called as 'silent epidemic' .
In both men and women the age and sex
specific incidence of fracture is bimodal. In

mature life, the rate is low, particularly in
women, but after the age of 45 years, the rate

rises again. In elderly women, the incidence
of osteoporotic fracture increases with age.
Most fracture occurs at the spine, wrist, hip
and many other fractures at other sites that
are associated with low bone mass

independent of age and should be considered

as osteoporotic. Women are at particular risk

of this type of fracture and the incidence of
this fracture is double in women than the men

in many countries, including USA, Northern

Europe and Hongkong. This may be due to
the lower bone mass density in women at the
time of maturity (peak bone density) and the
accelerated bone loss that occurs after the

menopause. At skeletal maturity, men have

30-50% higher bone mass than women. After
attaining the peak bone mass, a slight
imbalance exists between the resorption and

the formation process i.e. the amount of bone
resorped by the osteoblast is not entirely

replaced by the osteoblast, thus explaining
the slight decline in bone mass density with

age. The outcome is an accelerated loss of
bone and a negative calcium balance. It is not
known with certainty when the bone loss

starts but probably it sets between the ages of
40 and 50 years in both sexes.

In this study, we have determined the bone

mineral density of distal and ultra ends of
radius and ulna by using single photon X-ray
absorptiometry, OTX 100. The bone mass
may be determined in total skeleton, or in

parts of the skeleton such as forearm, spine

August 2001

and hip. The measurement of bone mass at
one site e.g. radius might not accurately
estimate the bonemass at other site likespine
or hip, although there is clear correlation
between sites. But some prospective studies
haveshownthat bonemineral measurements

undertaken using a variety of techniques and
at various skeletal sites can identify those
who have the greatest risk of ,developing
osteoporosis and thus increased risk of
fracture. The measurement of bone mass

should be made only when intervention
neededto preventbonelosscan beprescribed
and accepted. This measurement is usually.
done at menopause, thus allowing
consideration for intervention with hormone

replacement therapy (HRT). If the
measurement is greater than I SO above the
mean for young normal individuals, there is
no need for intervention. But if it is lower

than - I SObelow the mean foryoung normal
individual intervention is recommended. II

The present study concluded that the bone
mineral density is higher in pre-menopausal
than post-menopausal women and declines
at older age, and it remains peak upto 35-40
years and sharply declines after menopause.
BMO positively correlates with weight of
women.Pre-menopausalwomenhave higher
height thanpost -menopausal womenthough
height does not have correlation with BMO
in this study.
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