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Introduction: Bone mineral density (BMD) is an
important and measurable risk factor for osteoporotic
fractures. Many studies showed higher bone mineral
density and lower incidence of fracture in rural
population compared to urban population. But all these
studies were done in developed countries and very few
studies were found in developing countries. This study
was carried out to determine the bone mineral density
(BMD) in women of both urban and rural dwellers and to
evaluation the rate of occurrence of osteoporosis in these
two groups.

INTRODUCTION
Bone mineral density (BMD) is an important and
measurable risk factor for osteoporotic fractures
(1). There are many predisposing and safety factors
in the development of osteoporosis (2).
Menopauses, either natural, or surgical, and ageing
are considered the most important risk factors of
osteoporosis and osteopenia (3). The currently
accepted definition of osteoporosis is “a systemic
disease characterized by low bone mass and
microarchitectural deterioration of bone tissue
leading to enhanced bone fragility, and consequent
increase in fracture risk”(4). The WHO study
group definition of osteoporosis, osteopenia and
health are intended to identify patients with high,
intermediate and low risk of fracture respectively.
The tests that forms the basis for he diagnosis of
osteoporosis and prediction of fracture risk are
bone mineral density (BMD) and bone mineral
content (BMC) measurements. The “golden
standard” for the assessment of bone mineral
density and content is dual energy absorptiometry
(5). Fractures related to osteoporosis are a major
health problem in all developed countries. Many
studies showed higher bone mineral density and
lower incidence of fracture in rural population
compared to urban population (1,6). But all these
studies were done in European and western
countries and very few in developing countries.
Bangladesh is a densely populated, low earning
third world developing country. Sixty eighty
percent people are living in rural areas with
poverty and lack of knowledge. There is no exact

Method: A total 376 women with age range 35 to 85 were
analyzed and divided in two groups. Group I rural (n204) and group II urban (n- 172), who were studied at
two different Nuclear Medicine centers of Dhaka with
different problems specially for low back pain and joint
pain. Bone mineral density of lumbar spines (L2-L4) in
anterior-posterior position and hip were measured using
the Dual Energy X-Ray Absorptiometry-DEXA (Norland
XR36). The T- scores were calculated and results were
compared between rural and urban women. The history
of physical activity, dietary intake of calcium, smoking
habit, number of parity and socio-economic condition was
also compared with BMD.
Results: The mean T score of lumber spines in rural
group was -2.31±1.10 and in urban group was -1.78±1.03.
The hip of rural group showed mean T score -3.11±1.09
and urban group -3.02±1.09. Mean bone mineral density
was lower in rural women than urban but statistically no
significant difference was observed between the two
groups (P <0.01 and P <0.02 respectively). In rural group
39.2 % cases showed osteoporosis in lumbar spines and
76.4% cases in hip. In comparison the urban group
revealed osteoporosis in lumbar spines in 22.7% cases
and in hip 40.9% cases.
Conclusion: This study revealed lower bone mineral
density in rural women than urban in our study
population but this difference is statistically not
significant.
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data regarding the values of bone mineral density
and the prevalence of osteoporosis among the
women living in rural and urban environment in
Bangladesh.

Bone mineral density of lumbar spines (L2-L4) in
anterior-posterior position and hip were measured
using the Dual Energy X-Ray AbsorptiometryDXA (Norland XR36) in two Nuclear Medicine
centers attached with Medical Collage Hospitals in
Dhaka city from March 2005 to February 2006.
The T score were calculated and results were
compared between rural and urban women and
also the rate of occurrence of osteoporosis in two
groups were determined. The history of physical
activity, body mass index (BMI), dietary intake of
calcium, smoking habit, number of parity and
socio-economic condition was also compared with
BMD.

The aim of this study was to determine the bone
mineral density in both urban and rural dwellers of
Bangladeshi women and to evaluate the rate of
occurrence of osteoporosis in these two groups.
METHODS
A total 376 women, age ranged 35 to 85 years
residence of different districts of Bangladesh,
including both rural and urban dwellers were
studied. They were studied specially for low back
pain and other health problems. The 376 women
were divided in two groups. Group I rural (n-204,
54 %) and Group II urban (n- 172, 46 %). The
person who lived in rural area before the age of 35
years was considered as rural dweller and who
lived in urban area considered as urban dweller.
Normally bone mass increases during the growth
to reach peak between the ages of 25 to 35 years
(7).

RESULTS
Out of 376 women, 206 (54%) women were from
rural area or in group I and 172(46%) women were
from urban area and in group II (Table1).
Table 1: Distribution of the study population (n =
376) in percentage.

A medical history was taken from each person
using a specially prepared questionnaire in order to
evaluate previous chronic disease, age of
menopause, number of parity, physical activity,
and dietary intake of calcium, drugs, smoking habit
and socio-economic condition of the women. The
exclusion criteria were history of chronic illness
affecting bone tissue and drug intake, which could
affect bone mass like Anabolic Steroid,
Bisphosphonates, Calcitonin, Fluoried, Vitamin D,
Corticosteroid etc. After measuring the height and
weight of each patient the body mass index (BMI,
Kg/m2) was calculated. Physical activity was
assessed by the history of walking for exercise
hours per day or week , house hold works for
house wives, for service holder both service and
house hold works. Fieldwork for farming was
considered as hard physical activity in rural
women. History of smoking was classified as nonsmoker and smoker for more than five years.

Group

Number of Patients

Percentage (%)

I (Rural)

204

54

II (Urban)

172

46

Total

376

100

The body mass index (BMI; Kg/square m) was
calculated from the height, weight of each woman.
The mean BMI was higher in urban women than
rural women and higher BMI showed a positive
association with higher bone mineral density. The
mean BMI in rural group was 21.87 Kg/m2 and in
urban was 25.64 Kg/m2, shown in Table 2.
Table 2: BMI (body mass index) in the study
population (n = 376).
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Group

No. of
Patients

Minimum
BMI
2
(kg/m )

Maximum
BMI
2
(kg/m )

Mean
BMI
2
(kg/m )

I (Rural)

204

13.2

24.8

21.87

II (Urban)

172

15.6

30.1

25.64
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The mean T score of lumbar spines in rural group
was-2.31±1.10 and in urban group was -1.78±1.03.

DISCUSSION
Over the past decade, osteoporotic fractures have
been recognized as one of the most serious
problems in public health. For a 50 years old white
woman, the risk of fracture of the spine, hip, or
forearm is estimated to be 30%to 40%, which
compares with the percentage of breast cancer and
cardiovascular disease of 9% -12% and 30%-40%,
respectively (8). In the United States, 10 million
individuals over the age of 50 years about 8
million women and 2 million men are estimated to
already have osteoporosis. These numbers are
expected to increase to an estimated 14 million
individuals with osteoporosis and more than 47
million cases of low bone mass by 2020. The
health care costs due to osteoporosis in the United
States were estimated to be between $13.7 billion
and $20.3 billion in 2005. It is projected that by
2025, there will be over 3 million fractures, with
related expenditures of $25.3 billion per year (9,
10).

The hip of rural group showed mean T score 3.11±1.09 and urban group -3.02±1.09. Our study
showed lower mean of bone mineral density in
rural women than urban. After statistical analysis it
revealed that the difference was statistically not
significant, which was observed between the two
groups (P <0.01 and P<0.02 respectively) (Table
3).
Table 3: Distribution of T-scores in the study
population (n = 376).
Area

Group

Minimum
T-Score

Maximum
T-Score

Mean (±SD)
T-Score

Lumbar
Spines

Group-I

-4.27

- 0.44

-2.31(±1.10)

Group-II

-3.91

- 0.61

-1.78(±1.03)

Group-I

-4.69

- 0.54

-3.11(±1.09)

Group-II

-4.18

- 0.77

-3.02(±1.09)

Femoral
Neck

p
value*

0.01

0.02

Hip fracture is associated with greater morbidity
and mortality, disability and incurs significant
economic and social costs (7). Bone mineral
density (BMD), a measure of bone strength, is a
strong predictor of hip fracture risk (8). Many
studies carried out both in European and Western
countries and some in Asian region showed higher
bone mineral density and lower osteoporotic
fracture in rural population compared to urban
population (1, 6). But some studies also showed
statistically no significant difference in mean
values of BMD between urban and rural
population (4, 11). In our study the women living
in rural area showed lower bone mineral density
but the difference is statistically not significant.
Though statistically insignificant, the study
revealed a definite trend towards osteoporosis in
the rural group compared to the urban .The reasons
for urban and rural differences are largely
unknown, particularly in developing countries (4,
6). Low body mass index is an established risk
factor for osteoporosis (12). Felson et al. 2000 and
Reid IR et al.1992 in their studied showed that
body weight is strongly related to bone mineral

* t –test was done to see the significance

In rural group, 39.2 % cases showed osteoporosis
in lumbar spines and 76.4% cases in hip. In
comparison the urban group revealed osteoporosis
in lumbar spines in 22.7% cases and in hip 40.9%
cases (Table 4).
Table 4: Distribution of osteoporosis in Lumbar
spines and Neck femur in both groups.
Group

Area

Group-I

Lumbar Spines

156

76.4

Femoral Neck

83

40.9

67

39.2

39

22.7

Group-II Lumbar Spines
Femoral Neck

No of patients Percentage (%) of osteoporosis

The women from rural part, 58% of them had
increased number of parity (more than 5 children)
and were living with low socioeconomic condition
compared to the urban women. The women from
both rural and urban areas 99 % were nonsmoker.
The life style and physical activity showed no
association with BMD.
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density, such that higher weight is associated with
both higher BMD and reduced fracture risk
(13,14). In a study Dr. Meyer compared the mean
distal forearm BMD between urban and rural
county dwellers in Norwegian population and he
found lower BMD in urban population. He showed
for an increase of 5kg/square m in body mass
index, BMD increased by 0.014g. square cm in
women. The author gave his opinion for the higher
BMD in rural population were physical exercise
and higher body mass compared to the urban (1).
Our study showed lower body mass index in rural
women compared to the urban dwellers and which
might be the factor for lower BMD in rural
women. The increased number of parity and low
socioeconomic condition also showed positive
association of lower BMD.
CONCLUSION
Though statistically insignificant, the study
revealed a definite trend towards osteoporosis in
the rural group compared to the urban. However
larger sample studies are required to further
establish the relationship between the two groups.
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