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ABSTRACT

Objective: To evaluate bone mineral density in symptomatic and asymptomatic patients.

Study design: Cross-sectional study.

Place and Duration of Study: Radiology Department, Pakistan Naval Ship, Shifa Hospital, Karachi Pakistan, from Aug 2017 to
Aug 2019.

Methodology: The symptomatic individuals included in this study were those referred by a treating physician with
complaints related to the skeletal system, such as bone pain. Asymptomatic individuals that were included were volunteers
who had no symptoms related to bones. These individuals were evaluated by using dual-energy X-ray absorptiometry
(DEXA).

Results: Five hundred twenty-nine individuals were included. Our study showed that the percentage of osteopenia and
osteoporosis was 39.61% and 37% in symptomatic and asymptomatic individuals, respectively. These observations show that
asymptomatic patients also suffer from osteopenia and osteoporosis. The percentage of asymptomatic patients suffering from
osteopenia and osteoporosis was 2.0% and 35%, respectively.

Conclusion: The frequency of osteopenia and osteoporosis is increasing in symptomatic and asymptomatic patients in
Pakistan. An alarming fact is that most of these positive asymptomatic patients are below 50 years.
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INTRODUCTION

Osteopenia is defined as decreased bone density.
At the same time, osteoporosis has been characterized
by low bone mass and deterioration of bone architec-
ture, which increases bone fragility and susceptibility
to fractures!. Dual-energy x-ray absorptiometry helps
evaluate bone quality by indirectly analysing the
micro- and macro-architecture of the bone, which can
predict the risk of fracture2. A DEXA scanner generates
low-dose X-rays having two energies for separating
mineral and soft-tissue components of the body and a
high-resolution multidetector array®. It calculates the
bone mineral density (BMD) in grams per square
centimetre.# In adults, two regions are scanned, namely
the lumbar spine and proximal femur, while in young
patients (younger than 20 years of age), it is advisable
to scan only the lumbar spine because the femur is still
not mature till this age.5¢

The main parameter of this scanner is the T-score,
which represents the standard deviation by which the
BMD varies from the mean BMD of a young adult
reference population of the same ethnicity and sex, and
the Z-score, which is the standard deviation by which
the BMD differs from the mean BMD of a healthy
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population of the same ethnicity, sex, and age as the
person who is undergoing DEXA.78

In Pakistan, we lack national registries and have
only sparse published data on the prevalence of oste-
oporosis in Pakistan®. Most available data is about the
bone density measurement inferred from heel ultra-
sound. DEXA scan is available only in a few large
medical centres in Pakistan, which is one reason for
less available published data. Considering that there is
much need for data regarding the prevalence of oste-
openia and osteoporosis in Pakistan, we formulated
and conducted this study. This will help researchers to
further look into the causes of decreased bone density
in our population. It will also help us to guide the
general population regarding the risks and harmful
effects of osteopenia and osteoporosis on health.

METHODOLOGY

Thee cross-sectional study was conducted at
Radiology Department, PNS Shifa Hospital, Karachi,
from August 2017 to August 2019 after IERB approval.
A sample size of 529 patients was calculated with the
value of osteoporosis as 28.6% in adults.’

Inclusion Criteria: Patients of either gender, pre-
senting for a BMD scan, whether they had symptoms
of skeletal deformity or not, were included in the
study.
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Exclusion Criteria: Patients with exuberant Ium-
bosacral osteophytes formation, gross lumbosacral
deformity (congenital or acquired), secondary causes
of osteopenia/osteoporosis (known malignancy, infec-
tion or trauma) and patients with metallic lumbo-
sacral and femoral implants were excluded.

All the patients were included through simple
random sampling, attending OPD of the Department
of Orthopedics and referred to the Radiology
department for assessment of BMD. Included patients
were explained the purpose of the study and were
ensured of the confidentiality of their details. Patients
were divided into symptomatic and asymptomatic.
Symptomatic patients presented to a physician with
complaints of bone pain and were referred for BMD
estimation. Asymptomatic patients who voluntarily
wanted to be part of the study were included. All these
patients underwent dual-energy x-ray absorptiometry,
and their bone density was calculated using Medix DR.

Statistical Package for Social Sciences (SPSS) ver-
sion 21.0 was used for the data analysis. SPSS version
21 was used to enter and analyze the data. Quanti-
tative variables were expressed as MeantSD and
qualitative variables were expressed as frequency and
percentages. Independent sample t-test and Chi-square
test were applied to explore the inferential statistics.
The p-value lower than or up to 0.05 was considered as
significant.

RESULTS

Five hundred twenty-nine individuals were
included. The mean age of patients was 52.79+15.11
years. There were 429 (81.1%) patients who had
symptoms (symptomatic), while 100 (18.9%) patients
did not have symptoms (asymptomatic). The mean
BMD of all patients was -1.16£0.91 (Table-I).

Table-I: Demographics of Patients included in the Study
(n=529)

Parameters n(%)

Age (Mean+SD) 52.79£15.11 years
Gender

Male 113(21.4%)

Female 416(78.6%)
Symptoms related to skeletal system

Yes 429(81.1%)

No 100(18.9%)
Bone Mineral Density (MeantSD) -1.16+0.91

There were 207 (39.13%) patients with reduced
BMD, while 322 (60.87%) patients had normal BMD
(Figure).
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Figure: Distribution of reduced Bone Mineral Density (n=529)

In symptomatic patients, the mean BMD was-
1.200+0.95; in asymptomatic patients, the mean BMD
was 0.989+0.71. The difference between both groups
was significant (p<0.05). In symptomatic patients, 170
(39.6%) had reduced BMD, while in asymptomatic
patients, 37(37.0%) had reduced BMD (p>0.05). In
symptomatic patients, 259 (60.4%) had normal BMD,
109(25.4%) had osteopenia, and 61(14.2%) had osteopo-
rosis. In asymptomatic patients, 63 (63.0%) had normal
BMD, 35 (35.0%) had osteopenia, and 2 (2.0%) had
osteoporosis (p<0.05) (Table-II).

DISCUSSION

Our study aimed to find out the bone mineral
density in symptomatic patients compared to asympto-
matic patients using DEXA. Our data showed that
39.6% of the symptomatic patients had decreased bone
density. Moreover, out of these patient majority were
females and above 50 years of age. This is relatable to
already available data.!%1l Another part of our data
included asymptomatic patients. In this group, de-
creased bone density was recorded in 37% of the
individuals. This shows that many people in our part
of the world have reduced bone density but have not
been diagnosed yet. This could be because they have
not yet developed any symptoms.

A similar study in Pakistan evaluated bone den-
sity using broad-band ultrasound attenuation, which
also showed an increased prevalence of osteopenia in
premenopausal women.!? Research done in Nepal
showed that calcium intake is inversely related to
osteoporosis, smoking negatively affects bone density,
and vitamin D intake does not affect bone density.13

A study showed that individuals usually attain
peak bone density at about 18-19 years of age, and
females usually maintain it till 35 years of age, after
which it declines. The same study should show that
bone density is preserved till later in black men
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compared to white people.’* A quantitative ultra-
sound technique to estimate bone density was used in
Karachi to determine the bone density and risk factors
for reduced density. It showed that osteopenia and
osteoporosis were more common in individuals with
less physical activity, less sun exposure, and less
calcium intake and in smokers.’> A recent research
took place in Pakistan to find out the percentage of
women having awareness about the DEXA scan, and it
showed that only one-third of the women included in
the study had some knowledge about the DEXA scan.®

Known methods to combat bone resorption
include fortification of diet via supplementation.
Calcium and Vitamin D3, in particular, effectively
reduce fractures in specific subgroups.’” However, the
Vitamin D status in younger people and the elderly
differs broadly with the residents of the country, with
a marked deficiency seen in the Pakistani population.
Among a sample of 4830 randomly selected citizens,
the percentage of vitamin D deficiency is 53.5%, 31.2%
had insufficient vitamin D, and 15.3% had normal
levels of vitamin D.® Though no significant associa-
tion between fractures and osteoporosis was assessed
in the study, It is estimated that by the year 2050, 50%
of all hip fractures in Asia will be a consequence of
osteoporosis.1?

We need to raise the awareness level in common
individuals so that they know how important their
bone health is and what adverse effects it can have on
the overall health of an individual. Research must be
undertaken to investigate the root causes of decreased
bone density in the younger population, thus helping
formulate guidelines to overcome this problem. Thus
helping to set up a healthy society.

CONCLUSION

The frequency of osteopenia and osteoporosis is
increasing in symptomatic and asymptomatic patients in
Pakistan. An alarming fact is that most of these positive
asymptomatic patients are below 50 years. Much importance
should be given to increasing awareness among the youth to
adopt healthy dietary habits and lifestyles. Bone pain should
not be considered a criterion for referring patients to estimate
bone density.
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