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ABSTRACT

Aims: To assess the association of BMD (bone mineral density) with ethnicity and parity in females of Karachi, Pakistan.

Study design: Cross Sectional.

Place and duration of study: Department of Anatomy & Nuclear Medicine, Ziauddin Hospital, Clifton Campus, Karachi,

Pakistan between March and August 2016.

Methods: 200 females aged 40 years and above were included. Average age was 60.7 years (+10.52). BMD assessment was
done on DXA scans. Participants were interviewed to obtain baseline demographic characteristics. Statistical Package for Social

Sciences (SPSS) version 20 was used to analyze data.

Results: No significant association was found between BMD and the different ethnicities or parity in our study population.
Conclusion: Bone mineral density is not affected by the number of pregnancies or ethnicity.
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INTRODUCTION

The word “osteoporosis” literally means "porous bones”. It is
defined as “decreased bone mass that is severe enough to
significantly increase the risk of fractures™. Osteoporosis is
associated with an imbalance in skeletal turnover so that the level
of bone resorption exceeds bone formation? Radiologically,
osteoporosis is considered as bone mass at least 2.5 standard
deviations below mean peak bone mass in young adults and
osteopenia as bone mass between 1 to 2.5 standard deviations
below the mean?.

The International Osteoporosis Foundation conducted an
ultrasound based survey in Pakistan in 2009 and reported a 16%
prevalence of Osteoporosis while that for Osteopenia was found to
be 34% among the adult population aged 45 to 70% A study
conducted in Rawalpindi using DXA scanning reported the
frequency of osteopenia to be 35% while that of osteoporosis to be
31.5% among adult Pakistanis*.

Bone is a metabolically active tissue and bone turnover is a
constant process. The rate of bone turnover affects the rates of
bone deposition and resorption which in turn alter the BMD. This
turnover rate and BMD is associated with BMI, age, menopausal
status, ethnicity, endocrine diseases and other factors. Karachi is a
city where people from diverse ethnic backgrounds reside®. the
knowledge of differences in BMD among different ethnic
populations in Pakistan is lacking. Despite Pakistan's high
incidence of osteoporosis and osteopenia, there is a lack of data
on the prevalence of osteoporosis-related fractures and the
disease's burden®. Well known risk factors need to be addressed
and clinical referrals should be made accordingly in high risk
individuals. Studies on projections for hip fracture rates in men and
women for 2050 in Asian countries suggests that the rates are
increasing. Compared to 2018, in 2050 the hip fracture rates in
both genders are projected to increase due to the demographic
shift of asian populations towards an ageing population and
increasing urbanisation of the population which tend to increase
hip fracture rates’.

In our study a sample of 200 females above 40 years of age
were included. These females were both pre and postmenopausal
and were recruited from the gynecology OPD. The objectives of
our study were to study the determinants and predictors of bone
mineral density in Pakistani women.
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The objective of the study was to study the relationship of
BMD with parity and ethnicity in Pakistani women.

METHODOLOGY

After receiving approval from Ziauddin University's Ethics Review
Committee, this cross-sectional study was done in first half of 2017
at the Department of Nuclear Medicine, Ziauddin Hospital, Clifton
Campus, Karachi. 200 females over the age of forty were recruited
from Ziauddin Hospital's Gynecology OPD using a consecutive
sampling technique. Patients with any prior diagnosis or treatment
for osteoporosis, malignancies with bone metastases, or with a
history of oophorectomy with or without hysterectomy, as well as
pregnant females, were excluded.

All participants' height, weight, and BMI were measured after
they gave their informed consent. All participants were questioned
and given a questionnaire that included demographic information
as well as risk factors for low BMD. The Hologic Discovery Wi (S/N
88577) DXA Scanner was used to do DXA scanning and calculate
BMD. The hip, spine (L1 to L4), and 33 percent of the distal
forearm (one third radius) were used to determine BMD. According
to WHO standards, the lowest T score found for any of the three
tested sites was used to diagnose low BMD. According to the
guidelines of International Society for Clinical Densitometry (ISCD)
criteria, participants were categorized as normal, osteopenic, or
osteoporotic. T scores, which represent the standard deviations
difference by which the measured BMD differs from the mean BMD
of a comparable gender young adult, were used to categorize
postmenopausal women.

For premenopausal females, Z scores were employed.
Normal ladies with a T score of -1 SD, osteopenic females witha T
score of -1 to -2.5, and osteoporotic females with a T score of 2.5
SD were the three groups of postmenopausal women studied.

On the basis of Z score, premenopausal females were
separated into two groups: normal BMD (Z score up to 1.9 SD) and
low BMD (Z score -2 SD).

Statistical analysis: SPSS version 20 was used for data analysis.
For defining the characteristics of sample, descriptive statistics
(means, standard deviations, frequencies and percentages) were
used. Mean and Standard Deviation were calculated for
guantitative variables (age, menopausal age, height, weight, BMI,
BMD and T-score for Hip, Spine, Forearm and Femoral neck).
Frequencies and percentages were calculated for qualitative
variables (BMD status, ethnicity, parity, menstrual status). Chi
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square test was utilized to find association of BMD status with
qualitative variables. P-value of <0.05 was considered significant.

RESULTS

Study Sample Characteristics: We enrolled a total of 200
females in our study. The mean age of our sample was 60.76
years, ranging from a minimum of 40 years to a maximum of 93
years. Mean height weight and BMI were found to be 155cm, 69 kg
and 28.7kg/m? respectively (Table 1).

Table 1 :Base line Characteristics of Study Participants

Variables Mean + SD
Patients age (years) 60.76+10.52
Age at Menopause (years) 47.64+6.63
Height (cm) 155.02+6.33
Weight (kg) 69.25+15.32
BMI (kg/m?) 28.74+5.79

Figure 1: Frequency of subjects according to menstrual status

Menstrual Status

Pre

24(12%) _—

Post
174(88%)

Table 2 : Frequency of study participants according to parity and ethnicity.

Variables n
parity Parous females 178 (89)
Nulliparous females 22 (11)
Punjabi speaking 43 (21.5)
Sindhi speaking 32 (16)
. Pashto speaking 27 (13.5)
Ethnicity Balochi speaking 03 (1.5)
Urdu Speaking 84 (42)
Others 11 (5.5)

Figure 2: Frequency of different ethnic groups in study sample

Table 3 : Association of BMD with Ethnicity

. BMD P-value
Ethnicity Normal Low Total
Sindhi speaking 6 (10.9) 26 (17.9) 32
Punjabi speaking 15 (27.3) 28 (19.3) 43
Urdu Speaking 21 (38.2) 63 (43.4) 84 0.364
Pashto speaking 07 (12.7) 20 (13.8) 27
Balochi speaking 02 (3.6) 01(0.7) 03
Others 04 (7.3) 07 (4.8) 11
Total 55 145 200
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The sample comprised of 174 (87%) postmenopausal
females and 26 (13%) premenopausal females (Figure 1). The
mean menopausal age was 47.64+6.63 years. 178 females were
parous having one or more child and 22 females were nulliparous.
Our sample consisted of females belonging to different ethnic
backgrounds, the greatest frequency was of Urdu Speaking
population followed by Punjabi women. (Table 2, Figure 2)
Association of BMD with Ethnicity: Our sample comprised of
females belonging to different ethnic groups (Figure 2). The
greatest frequency was of Urdu Speaking females. (Table 2) No
significant association was found between BMD categories and the
different ethnicities. (Table 3)

P<0.05 is considered significant

Association of BMD with Parity: The following table shows that
most of the females having low BMD (90.3%) were parous.
However there was no statistically significant association between
parity and BMD categories. (Table 4)

Table 4: Association of BMD with Parity

Parity Normal BMD Low Total P-value
Yes 47 (85.5%) 131(90.3%) 178
No 08(14.5%) 14(9.7%) 22 0.324
Total 55 145 200

P<0.05 is considered significant

DISCUSSION

Association between parity and BMD has been studied in the past.
Available literature points towards positive association®®, negative
association'® or no association!’. between these two variables.
Pakistani females undergo multiple pregnancies which effect their
calcium homeostasis and bone structure. We found no effect of
parity on BMD (p=0.324) (Table 4). A recent study done in
Faisalabad concluded significant association between osteopenia
and parity and marital status, however this study used QUS and
not DXA for BMD assessment?2.

Ethnic differences in Bone Mineral Density are well
documented. Asians have lower values in comparison to
Caucasians and Americans. Genetic variations together with
environmental factors are thought to be responsible for this'®4,
Pakistan is a country inhabited by people belonging to different
ethnic backgrounds. Few attempts have been made to study the
BMD variability in different ethnic groups of Pakistan. Our results
demonstrate no considerable difference among different ethnicities
(p=0.364) (Table 3). This is similar to the observation by Uzma
Akhlaque et al (p =0.714) who compared BMD in 400 males and
females from Peshawar'®. Similarly a study done in another tertiary
care hospital of Karachi has reported no significant difference in
BMD among different ethnic groups of Karachi?®.

These insignificant results may be due to unequal size of
different ethnic groups in our sample. Similarly study participants in
the study sample by Uzma et al. had unequal distribution. Future
studies using equal percentage of Pakistan’s ethnic populations
may further clarify this association.

CONCLUSION

There is no significant difference of Bone Mineral Density
associated with ethnic differences or differences in parity in
females of Karachi population.
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