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ABSTRACT

OBJECTIVE: To determine the association of ethnic variations with the bone mineral density on Dual
Energy X-ray Absorptiometry (DEXA) scan by using a database literature search.

METHODOLOGY: This study was done at the department of Anatomy, Basic Medical Sciences Institute
(BMSI), Jinnah Postgraduate Medical Center (JPMC) Karachi. A systemic literature search was carried
out for the publications printed in between 2000-2017, dealing with the comparison of BMD on DEXA
scan among various ethnicities of Pakistan. A total of 3 cross sectional studies, having 1232 subjects
(n=421 males and n=811 females) enrolled, were found in the literature search and met the inclusion
criteria. The BMD was assessed on DEXA by using Hologic model focused at the lumbar spine and neck
of femur.

RESULTS: Results were displayed as T scores and were statistically significant. Among 1232 subjects,
690 were Punjabi (56%), Osteopenia was found in 41.2% and osteoporosis in 25.8% (P-value=0.001), 198
(16%) were Pathan, among them 31.8% were osteopenic and 39.9% were osteoporotic (P-value=0.001).
Sindhi were 78 (6.33%), 16.7% had osteopenia and 47.4% had osteoporosis (P-value= 0.001). 54 (4.38%)
subjects were Balochi, among them 16.7% had osteopenia and 50.0% had osteoporosis (P-value= 0.001).
Others ethnicities were 212 (17.20%), 40.6% were found to be osteopenic and 34.8% had osteoporosis (P
-value= 0.001).

CONCLUSION: Significant variations exist in the BMD scores among various ethnicities of Pakistan.
Further research is highly suggested on larger scale based upon the ethnic and regional localization, as
it directly influences and indicates a predictive relationship between low bone mass and increase risk of
fracture.
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INTRODUCTION day by day affecting more commonly the elderly
population*, 9.9 million of Pakistani population is
suffering from osteoporosis, among which females are
predominating by 7.2 million®. About 9.0 million of
osteoporotic fractures have been reported in the year
2000 alone®.

These osteoporotic fractures are directly associated
with the degree of bone strength. By measuring the
BMD on DEXA scan, the individuals can be identified,
who are at risk of developing fractures in the future’.
The composition of the body varies greatly in relation
to the age, sex, ethnic background and is also
associated with disparity in the bone structure and
BMD in the adult population®. Pakistan has a rich
multicultural background with an intermixture of
population belonging to different ethnicities and races
on the basis of their distinctive dialects, customs and
regional localizations®.  These ethnic and racial
variations are also reflected upon their skeletal
structures and composition of bones as well as they
have an impact upon the periosteal and endosteal

Bone mineral density (BMD) is a measure of mineral
content of the bone, reflecting the strength of the
osseous tissue. This measurement can be done by
using a specialized technique called dual energy
X-ray absorptiometry (DEXA) scan. The most relevant
description of DEXA scan is by using the T-score’.
DEXA scan was first introduced in 1987, and have
proved to be an important and most validated tool for
the measurement of BMD, patients who are at risk of
osteoporosis and osteoporotic fractures can be
identified and evaluated? through this technique.
Osteoporosis is a considerable health hazard,
characterized by decreased BMD in bones associated
with structural collapse and a higher risk of fractures.
It makes the bones brittle which are liable to fracture.
It is a chronic disorder and is associated with
significant morbidity and affects the quality of life®.

It is estimated that there is a global prevalence of over
200 million cases of osteoporosis and are increasing
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linings of the bone during the process of bone
resorption and formation'

A number of reports and articles have been published
on the measurement of BMD on DEXA scan, but
limited data is available on the ethnic variations of
BMD on DEXA scan regionally as well as globally.
Therefore, the current meta-analysis is aimed to
gather the exact and precise knowledge in order to
investigate that whether there is an association
between the BMD scores in different ethnic groups of
Pakistan.

METHODOLOGY

A systemic literature search was carried out for
publications dealing with the comparison of BMD on
DEXA scan among the various ethnic groups in
Pakistan. The articles and abstracts published in the
English language literature between the period 2000
and 2017 were included. Electronic databases were
used for the literature search that included Google
scholar, PubMed central and Pak Medinet (for
non-indexed Pakistani journals).

The following keywords were used alone or in
combination for literature search i.e: bone mineral
density, bone mineral content, low bone mass,
osteopenia, ethnic differences, racial differences,
DEXA scan. All the relevant and appropriate research
articles showing the Pakistani data were included. The
references cited with in the articles were also carefully
combed to get any relevant data.

The inclusion criteria for the current study were as
follow: (1) Studies published and indexed in between
January 2000 and December 2017 (2) Adult male and
females (mean study age = 59 year) (3) BMD
measured on DEXA scan (4) Subjects belonging to
different ethnic groups of Pakistan. Only studies that
met the above mentioned inclusion criteria were
included in the analysis.

A total of 3 cross sectional studies have fulfilled the
standard and they have calculated the BMD on DEXA
scan at lumbar spine and neck of femur, following the
guidelines given by WHO and International
Osteoporotic foundation. Results were displayed as
T-scores, which were further classified as normal (=1),
osteopenia (-1.1 to -2.5) and osteoporosis (2.5). The
selected studies are shown in Table .

RESULTS

All the data were analyzed on SPSS version 19.0 and
P-value <0.05 was considered significant. A total of
1232 subjects were enrolled in the selected studies for
meta-analysis. Out of them 421(34.2%) were males
and 811 (65.8%) were females. The average age

+S.D was 59.78+10.3.

Among these 1232 subjects, 382 (31.0%) had normal
BMD scores, 455 (36.9%) subjects were identified as
osteopenic showing decreased bone mass while 395
(32.1%) had osteoporosis i-e the fragile bones. The
results of BMD on DEXA scan among various ethnic
groups were found to be very significant.

A total of 690 (56%) Punjabi were enrolled in the
studies, among which 228 (33.0%) had normal BMD
scores, 284 (41.2%) had osteopenia and 178 (25.8%)
had osteoporosis (P-value=0.001). 198 (16%)
subjects were Pathan, normal BMD was found in 56
(28.3%), osteopenia in 63 (31.8%) and osteoporosis
in 79 (39.9%) of Pathan population (P-value=0.001).
Sindhi population enrolled in the studies were 78
(6.33%), 28 (35.9%) had normal scores of BMD, 9
(16.7%) had osteopenia and 37 (47.4%) had
osteoporosis (P-value= 0.001).

About 54 subjects were Balochi, 18 (33.3%) had
normal BMD, 9 (16.7%) were osteopenic and 27
(50.0%) had osteoporosis (P-value= 0.001).

Other minor ethnicities subjects enrolled were 212
(17.20%)"", normal BMD scores were found in 52
(23.5%), 86 (40.6%) had osteopenia and 74 (34.8%)
were osteoporotic(P-value=0.001). Results showing
the association of BMD with ethnicity are shown in
Table Il and Figure I.

The results were highly comparable in between the
different ethnicities of Pakistan. Osteopenia was
significantly higher in Punjabi (41.2%) and other minor
ethnic groups (40.6%) as compared to Pathan
(31.8%), Sindhi (16.7%) and Balochi (16.7%) (P-value
<0.05).

Osteoporosis was significantly higher in Balochi
(50.0%) followed by Sindhi (47.4%) as compared to
Pathan (39.9%), others including Urdu speaking and
Kashmiri (34.8%) and Punjabi (25.8%) (P-value
<0.05).

TABLE I: BASIC CHARACTERISTICS OF THE
SELECTED STUDIES

Year of Samole
First author | Publica- mp Gender | Mean age
tion size

Uzma M=142
Akhlaque” 2015 400 F=258 59.241+10
Noreen

Akhter & M=253

Uzma 2017 600 F=347 60.5£10
Akhlaq'

Saima Athar M=26

Shaikh® 2017 232 F=206 59.62+10
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TABLE Il: ASSOCIATION OF BONE MINERAL DENSITY WITH ETHNICITY

No. of subject Bone Mineral Density (BMD) Pvalue
Normal Osteopenia Osteoporosis

Ethnicity
Overall 1232 382 (31.0%) 455 (36.9%) 395 (32.1%)
Punjabi 690 228 (33.0%) 284 (41.2%) 178 (25.8%) 0.001
Pathan 198 6 (28.3%) 3 (31.8%) 9 (39.9%) 0.001
Sindhi 78 8 (35.9%) 3 (16.7%) 7 (47.4%) 0.001
Balochi 54 8 (33.3%) 9 (16.7%) 7 (50.0%) 0.001
Others 212 2 (23.5%) 6 (40.6%) 4 (34.8%) 0.001
P-value 0.548 0.001 0.001

FIGURE I: VARIATION IN BONE MINERAL
DENSITY ON DEXA SCAN AMONG DIFFERENT
ETHNICITIES OF PAKISTAN
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DISCUSSION

Osteoporosis is a serious health hazard affecting the
elderly population more frequently. This disease is
prevalent in both developed as well as in the
developing nations and the affected individuals suffer
from significant morbidity that can be later progress
into complete immobilization.

There’s a rapid increase in the annual growth rate in
Pakistan and therefore the number of elderly
population is also increasing. Osteoporosis is recog-
nized as notable issue by the health care providers
and is found to be associated with racial and ethnic
differences’®. Many comparative studies have been
done in different parts of the world which signifies the
variation in the BMD among various racial and ethnic
groups'.

The current meta-analysis was done on three cross
sectional studies that were conducted in different parts
of Pakistan and have covered multiple ethnic groups.

An association among the ethnicity and densitometry
results was seen by comparing the BMD scores at the
region of lumbar spine and the neck of femur in
people belonging to different racial origin.

Akhlaque U 2015"" have conducted a study to see the
frequency of decreased bone mass in multi ethnic
groups of Pakistan and found out that majority of the
Punjabi population is suffering from osteopenia.
These findings are consistent with the results of the
present study in which 41.2% of the Punjabi subjects
are having a low bone mass (Table Il, Fig I). Other
minor ethnicities like Urdu speaking and Kashmiri
were falling next to Punjabi in having osteopenia. This
finding was comparable to the results given by
Akhlaque U 2017"? and Baig L 2009'°. The later study
was conducted in Karachi, a city having majority of
Urdu speaking population'®. Osteopenia decreases
the mineral content of bone and makes it porous. The
increased porosity aggravates the chances of bone
fractures and can lead to transient or permanent
deformity thus affecting the quality of life'’.

The frequency of osteoporosis was most highly seen
among the Balochi population, 50% of the Balochi
subjects in the selected studies were found to be
osteoporotic (Table Il, Fig I). These results were
comparable to the study conducted by Akhlaque U
2015"". A research was done by Shaikh SA 2017™in
which they compared the BMD at the neck of femur
and found significant osteoporosis in Sindhi as
compared to other ethnicities and have described it
possibly due to the insufficient intake of milk and milk
products, lack of physical activity and lifestyle
differences. This result is comparable to our study, in
which maijority of Sindhi population has osteoporosis.
The possible causes of osteopenia and osteoporosis
among the various ethnicities could be insufficient sun
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exposure due to traditional clothing style, low levels of
Vitamin D deficiency and lack of awareness at primary
care physician level, especially among the females'®.
The average age of world’s population is increasing at
an alarming rate. This rise in the geriatric community
is going to create new challenges to be faced by the
health care providers. According to a study Pakistan
has found to be the world’s 6™ most populous country
having 6% of the total population aged 65 year or
older and this percentage is increasing day by day'®.
Aging is a natural phase of life and it requires more
emotional and physical support and care. Osteoporo-
sis and its related fractures are found to be substantial
health hazard for the elderly population. It can impose
significant morbidity, altered quality of life and even
death of the affected individuals. Estimation of the
burden of disease by comparing the BMD scores in
different ethnic groups and their association with age
is the current need of the day.

Very few studies showing the correlation between the
ethnicities and BMD was found to be the limitation in
the current study. Future researches are required on
extensive grounds that must include the nutritional
status, socio economic conditions, physical activity
and cultural preferences that altogether affect the
bone health between the ethnic groups in different
age group strata.

CONCLUSION

Significant variations exist in the BMD scores among
various ethnicities of Pakistan. Further research is
highly suggested on larger scale based upon the
ethnic and regional localization, as it directly
influences and indicates a predictive relationship
between low bone mass and increase risk of fracture.
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