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Abstract

Introduction: Osteoporosis and osteopenia form the major bulk of health hazard, almost leading to silent
epidemic. In the developing world, the aging population suffer from disability, dependence and
osteoporosis. Osteoporosis does not have a dramatic clinical presentation except when fracture results.
Materials and methods: This is a cross sectional descriptive study of 2400 subjects conducted among
patients and relatives of patients coming to Gurukrupa Arogyadham, Islampur in the year 2019. BMD
evaluation was done by Pronosco Exposure V.2 (DXR Method) using AP X- Ray of non-dominant hand.
Statistical analysis was done using SPSS software and results expressed in proportions, mean, standard
deviation and P values from Anova test. The study obtained ethical clearance from IEC committee of
Prakash institute of medical sciences and research at Islampur.

Results: Out of 2400 individuals, 928 were having osteopenia. Mean BMD of these individuals was
0.48912gms/sq. cm. Out of these 2400 individuals, 464 were having osteoporosis. Mean BMD was
0.3988gms/sg.cm. As age advances percentage of subjects having normal BMD goes on decreasing and
percentage of subjects having osteopenia and osteoporosis goes on increasing. Mean BMD of
premenopausal females was more than postmenopausal females.

Conclusion: This study gives appropriate picture of status of bone mineral density among population.
We can detect vulnerable population suffering Osteopenia or Osteoporosis and it will be easy to treat
those people for the same in advance. Timely diagnosis and appropriate treatment reduce risk of bony
fractures as well as economic load on individual person and ultimately on nation.
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Introduction
Osteoporosis and osteopenia form the major bulk of health hazard, almost leading to silent
epidemic. In the developing world, the aging population suffer from disability, dependence
and osteoporosis. Osteoporosis does not have a dramatic clinical presentation except when
fracture results. It is therefore called a ‘Silent epidemic’ M. Osteoporosis is a common skeletal
disease that is characterized by low bone strength which is reason for reduced Bone Mineral
Density (BMD) leading to increased risk of fractures. It has serious clinical consequences and
its treatment is costly to individuals and to the society 4. It is important to maintain the quality
of life in old age with developing disabilities, among which osteoporosis and its associated
fractures are more prevalent. It is estimated that the risk of fragility fractures is 1.7 to 3.5 times
more among older individuals El. In osteoporotic postmenopausal women the stiffness of the
aorta, assessed by means of augmentation index and central aortic systolic and pulse pressures
was greater than control subjects [“°1. Another large prospective study in women over 65 years
old showed that diminished Bone Mineral Density (BMD) at the proximal radius was strongly
associated with deaths from stroke and each percentage decrease in BMD was associated with
a 1.19 fold increase in mortality, adjusted for age and duration of follow up 7,
According to W.H.O. figures one out of eight males and one out of three females in India
suffer from Osteoporosis making India one of the largest affected country in the world. Two
hundred million people in the world are suffering from Osteoporosis 2. As the life expectancy
is increasing even in developing countries, by the year 2035, the maximum number of
Osteoporosis cases in the world will be in India & China ©l. It makes it important for these
reasons that the bone mineral density data referring to Indian population is available.
Considering the lack of studies on osteoporosis and bone mineral density, epidemiology, and
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lack of infrastructure and high risk of hip fractures in Indian
population, the present study was taken up in population of
western Maharashtra.

A T-score between +1 and -1 is normal bone density. A T-
score between -1 and -2.5 indicates low bone density or
osteopenia, and a T-score of -2.5 or lower is an osteoporosis
according to WHO diagnostic criteria of Osteoporosis.® The
aim of this study was to test the bone mineral density among
30 years old and over in western Maharashtra and see the
associations of bone mineral density with age, sex and
menopause.

Materials and Methods

This were a cross sectional, descriptive study of 2400
subjects, who were either patients or relatives of patients
coming to Gurukrupa Arogyadham, Islampur, in the year
2019. The Bone mineral density was tested using DXR
method. DXR is a technique that uses automated image
analysis of hand radiographs to estimate BMD. System
calculates bone mass by measuring cortical thickness, bone
width, number of pores and size of pores to find porosity. A
subject chosen for BMD estimation, was informed about
procedure to be carried out. Written consent was taken for the
same. Demographic data of subject (Name, age, sex,
residential address, and telephone number) was recorded.
Subject’s height, weight and birth date were recorded.

X-ray (AP view) of non-dominant hand of the subject was
taken at 50 mAs and 50kv. Tube cassette distance was 40cms.
X-ray was developed, fixed and dried. If non-dominant hand
is fractured, X-ray of dominant hand was used. 2! Subject’s
demographic data was entered in computer system having
Pronosco Xposure V 2.0. X- ray of subject was put in Umax
power look 1120 scanner and scanner was turned on. X-ray
image was scanned, saved in software. Reports were
generated and printed. The fundamental radiogrammetric
methodology of the digital x ray radiogrammetry (DXR)
method is an automated segmentation of given diaphysis into

www.orthopaper.com

cortical and medullary regions. This segmentation enables the
measurement of an average cortical thickness and an average
width of the bone over a given region of interest. For 1 cm
length 118 individual measurements are taken. From the
cortical thickness and outer width W of the bone a compound
measurement named bone volume per area (VPA) is derived.
To achieve the benefit of improved precision, the VPA
analysis is applied to 3 middle metacarpals. Region of interest
are highlighted. These regions are automatically detected by
software and cannot be modified by operator. Porosity of
bone is also measured. BMD is calculated by software. A T-
score between +1 and -1 is normal bone density. A T-score
between -1 and -2.5 indicates low bone density or osteopenia,
and a T-score of -2.5 or lower is an osteoporosis according to
WHO diagnostic criteria of Osteoporosis. (38) Along with
BMD we get the values of porosity T-score and Z-score. T-
score means no. of standard deviation between the subject’s
BMD and the average of the reference population at the age
of peak bone mass. Z- Score compares the subject to age
related reference population. Results were entered into
SPSS22 and analyzed and presented using percentages, means
and standard deviation. Anova test was conducted to compare
means and a P value of 0.05 was used for statistical
significance. The study was conducted after obtaining IEC
permission from IEC committee at Prakash institute of

medical sciences and research institute, Islampur,
Maharashtra.
Results

A total of 2400 subjects participated in the study, 1488 (62%)
were female and 912(38%) were male. Out of a total of 2004
subjects, 1008(42%) had normal bone density. 928 (38.7%)
had osteopenia and 464 (19.3%) had osteoporosis. Mean age
among normal subjects was 49.5 years with standard
deviation of 10.73 years. Mean age was highest among
osteopenic subjects with 63.81 years and standard deviation
of 9.88 years.

Table 1: Mean age and Bone mineral density among different groups (N=2400)

Normal (1008) Osteopenia (928) Osteoporosis (464)
Male Female Total Male Female Total Male Female Total
(496) (512) (328) (600) (88) (376)

Mean Age and 49.56 55.96 63.40
(SD) (in years) 52.82 46.40 (10.7) 60.36 53.56 (11.7) 63.81 63.30 (9.88)
31-40 0.58 0.57 0.57 0.50 0.51 0.51 ) 0.37 0.37
(0.05) (0.04) (0.04) (0.06) (0.02) (0.03) (0.00) (0.00)
41-50 0.57 0.56 0.56 0.50 0.49 0.49 0.41 0.44 0.43
(0.04) (0.04) (0.04) (0.03) (0.06) (0.05) (0.00) (0.03) (0.03)
Mean Bone | 51-60 0.60 0.54 0.57 0.47 0.48 0.47 0.41 0.38 0.38
mineral density (0.09) (0.02) (0.07) (0.06) (0.09) (0.08) (0.04) (0.05) (0.05)
and (SD) in | 61-70 0.62 0.52 0.61 0.50 0.47 0.48 0.48 0.38 0.40
age group (in (0.08) (0.01) (0.08) (0.03) (0.03) (0.03) (0.03) (0.04) (0.05)
years) 71-80 0.59 ) 0.59 0.50 0.47 0.49 0.43 0.38 0.39
(0.08) (0.05) (0.02) (0.02) (0.03) (0.01) (0.04) (0.04)
Total 0.59 0.56 0.57 0.49 0.48 0.48 0.44 0.38 0.39
(0.08) (0.03) (0.06) (0.04) (0.06) (0.06) (0.04) (0.04) (0.04)

Sig. [F=0.611;P| F=1.697; [F=1.211;P|F=1.087;P | F=0.970; P [F=1.018; P =[F =1.936; P =| F=1.661; F =1.065;

(Anova)l =0.656 | P=0.177 =0.309 =0.378 =0.430 0.401 0.212 P=0.177 P =0.383

Table No.1 shows Mean age and BMD among different
groups (N=2400). Mean age was lower in normal subjects
45,5 years, with SD 10.7 years, compared to osteopenia
subjects 55.9 years and osteoporosis subjects 63.4 years.
Overall, BMD was higher in normal subjects compared to
osteopenia and osteoporotic subjects (0.57 vs 0.448 and 0.39).
BMD among normal subjects ranged from 0.52 to 0.57,
highest being in 31-40 years 0.57, with SD 0.05 (F = 1.211; P

= 0.309). BMD was higher among males compared to females
across all age groups of normal subjects. Among osteopenia
subjects, BMD was BMD was similar in males and females.
There was no statistically significant association between
BMD and age groups both among males and females (Males
F = 1.087, P = 0.378; Females F = 0.970, P = 0.430) in
osteopenia subjects.

BMD among osteoporotic subjects BMD was higher among
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males compared to females (0.48 vs 0.38). There was no
statistically significant association between BMD and age

www.orthopaper.com

groups both among males and females (Males F = 1.936; P =
0.212; Females F = 1.661; P = 0.177) in osteoporotic subjects.
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Fig 1: The working position and the components of the ultra-sonometer device

Metacarpal Index reference graph:

25 30 35 40 45

| Measurements:

Date Metacarpal Index  Cortical thickness  Bone width
5/8/2017 0.590 0.239 0.809

55 60 65 70 75  Years

Fig 2: Metacarpal index reference graph of a subject.

Discussion

Measurement of BMD is the gold standard test for the
diagnostic evaluation of osteoporosis. DXR is the method
used in this study. Bone loss and associated fractures are
increasingly recognized as a significant health problem in our
aging population. The promising advances in finding effective
treatment for accelerated bone loss have stimulated the search
for a laboratory test to aid in the diagnosis of osteoporosis
prior to the development of disabling fractures. Among the
facture risk factors that have been identified during the past
30 years or so advancing age, low body weight, low mineral
density, a history of fractures and falls are important.1o-

Digital X-ray of non-dominant hand is used in DXR
technology. Main disadvantage of plain radiography is that
about 50% of the bone minerals has to be lost before this
demineralization becomes apparent on standard radiograph.

A study done in Mumbai on 200 women above 40 years of
age evaluated BMD and 58% of the subjects were normal.
This proportion is higher than that seen in our study (42%).
While the proportion of osteopenia subjects was similar in
both studies, the proportion of osteoporotic subjects was
higher in our study (19.3% vs 8%). In both studies it was
noted that the proportion of normal population decreased with
advancing age-group ™.
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The population in Western Maharashtra is more at risk as
compared to population referred to in the study. In our study
proportion of osteoporosis in 51 to 60 age group was 21.1%
where as it was 25% for the age group 51 to 55 years in
Mumbai study. Percentage of osteoporosis was higher in our
study as our study was done in rural area. Population in our
study was coming from low-income group. Dietary
deficiencies, tobacco chewing, smoking and alcohol
indulgence in males are common factors responsible for low
BMD. Similarly, health consciousness in rural population is
less as compared to urban population. No woman was found
osteoporotic in the age group of 41-45 years in Mumbai
study. But at the age of 56-60 years, proportion was 45.41%
and above 60 years it was 100% in the study mentioned 1. In
our study, women in the age group 30-40 years group, the
proportion of osteoporosis was 0.33%. Only one woman was
showing osteoporosis. So, we collected information about her
history of medication and found that she was on steroids for 3
years. In 51-60 ears age-group number of osteoporotic women
was 118 out of total 376. Osteoporotic women in Mumbai
study were 4 out of 16 in age group 51-55years. Both studies
showed that proportion of osteoporosis was remarkably high
at the age 51-60, which is a postmenopausal age. In India
osteoporosis was found to be in the ratio of 1:1.5 in men and
women. In our study 88 males and 376 females were found to
be the osteoporotic, so ratio is 1:4.2. This shows that
osteoporosis is more in women than in men in Western
Maharashtra &1,

Mean BMD in all Males in our study is less than that seen in
Mumbai study. This is because our study is in rural
population where as in urban population good economic
condition education as well as health consciousness play
important role in maintaining good BMD [,

Normal Females are less as compared to Males. Osteopenic
and Osteoporotic Female percentage is more than male. Bone
loss after menopause is closely correlated to a decreasing
level of Oestrogen. Oestrogen seems to protect against bone
loss. After menopause oestradiol production drops to less than
10% of the premenopausal rate. Oestrogen now becomes the
most important oestrogen. This may be one of the reasons
why obese women are relatively protected from fractures after
menopause 161,

The DXR technology used in this study is based on a physical
model of the bone 1. BMD is estimated from geometrical
measurements of the cortical thickness and the width of the
bone, which are automatically conducted in a single anterior-
posterior image of the hand. Following the suggestions of
Meema, et al., and Bloom, et al., [*¥-*°] more than one bone is
analysed (metacarpals 2 to 4) and the results are averaged to
improve precision and accuracy. Compared to conventional
radiogrammetry the computer based radiogrammetry
implements a larger number of measuring points along the
bone (118 points per centimeter). The measurement area
(ROI) is fixed by the system in a predefined and not observer
dependent manner. In contrast to Radioabsoptiometry, a
standardized exposure is not necessary for the DXR technique
[20]

In comparison with another study by KC Pande, et al., who
examined 262 females and 178 males in two centers Nagpur
and New Delhi. Plain radiographs of non-dominant hand were
taken and analysis was performed by DXR method. Mean
BMD of all women was 0.544 and S.D. 0.066 and the mean
BMD of males was 0.586 and S.D. 0.054 7,

An age dependent decrease in BMD was seen in both women
and men. In conclusion the DXR BMD in Indian women is
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markedly lower than that in Indian men across the age group
range. In all above studies BMD of men is more than BMD of
women in corresponding age groups.

One major advantage of radiogrammetry measurements is that
they can be performed on standard radiographs of the hand
and forearm taken anywhere thereby giving the procedure
wide availability. Furthermore, radiogrammetry is not
influenced by beam hardening and is insensitive to soft tissue
thickness 28, However, similar to other peripheral bone
densitometry technique, one potential disadvantage of
radiogrammetry is that the measurements are not performed at
the actual site of fracture. In estimating bone status from
radiographs, radiogram metric parameters, except porosity,
will not vary much and seem to be unaffected by variations in
the X-ray source [*°,

In conclusion, as age advances percentage of subjects having
normal BMD goes on decreasing and percentage of subjects
having osteopenia and osteoporosis goes on increasing. Mean
BMD in normal males of specific age group is more than
mean BMD in normal females in the corresponding age
group. Mean BMD of premenopausal females was more than
postmenopausal females. Mean BMD in Females undergone
Hysterectomy at whatever age was less than that of normal
females of the same age group. Mean BMD in individuals
having diseases like Rheumatoid Arthritis, Asthma, grarndmal
epilepsy on treatment was less due interference of calcium
absorption as well as calcium metabolism. This study gives
appropriate picture of status of bone mineral density among
population. It also gives exact prediction of bony fractures in
the population. We can detect vulnerable population suffering
Osteopenia or Osteoporosis and it will be easy to treat those
people for the same in advance. Timely diagnosis and
appropriate treatment reduce risk of bony fractures as well as
economic load on individual person and ultimately on nation.
It also reduces load over industries to compensate in terms of
money and loss of man power.
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