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Abstract
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Background: Osteoporosis is a silent thief of bone which is characterized by decreased bone mass density and gradual decline in 
bone tissue which increases the susceptibility to bone fracture. The objective of the study is to assess the bone mass density and body 
mass index and to find out the relationship between them. 

Materials and Methods: A quantitative approach with descriptive survey design was used to find out the relationship between BMD 
and BMI and association of BMD with selected variables. A total of 100 people from general public were selected using convenient 
sampling. Structured questionnaire was used to collect the information about associated risk factors and BMI was calculated after 
measuring weight and height of the samples. Ankle Bone mass density was measured using ultrasound bone densitometer. 

Results: The overall mean of BMD and BMI were -1.91 ± 1.47 (95% CI -2.202 - -1.618) and 25.38 ± 4.33 (24.52 - 26.27) respectively. 
A maximum of 43% of people were having osteopenia and 35% were having osteoporosis. The mean of age was 44.97 ± 12.257 (95% 
CI 42.54 - 47.40). The mean of weight and height are 64.39 ± 12.32 (95% CI 61.95 - 66.83) and 159.24 ± 9.27 (95% CI 157.4 - 161.08) 
respectively. A total of 44% were in the range of normal BMI. There was a nonsignificant weak positive correlation between Bone 
mass density and body mass index (r = 0.088) and significant negative correlation between bone mass density and age (r = -2.72) 
at p < 0.05 level. There was a significant association between smoking and Bone mass density (χ2 = 7.241 at df 2) at p < 0.05 level. 

Conclusion: The findings of study necessitate the need for early identification of osteoporosis by measuring BMD and prompt treat-
ment and thereby improve the quality of life of people.

Abbreviations
BMD: Bone Mass Density; BMI: Body Mass Index

Introduction
Osteoporosis is a silent thief of bone which is characterized by 

decreased bone mass density and gradual decline in bone tissue 
which increases the susceptibility to bone fracture [1]. The sub-
clinical nature of oosteoporosis i.e. clinically silent may predispose 

to increased risk of fractures [2], increased morbidity, mortality 
and associated reduced quality of life. Moreover, it widens the dis-
ability adjusted life span and additional financial burden to the 
health care system [3]. Osteoporosis is a chronic disorder which 
affects the microarchitecture of bone and results in decreased min-
eralization. It is an underdiagnosed and under treated disease [4]. 

Osteoporosis is a serious health problem of the public. Accord-
ing to International Osteoporosis Foundation, there are 75 mil-
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lion people who are affected by osteoporosis in United States of 
America, Europe and Japan. During the lifetime 40% of women and 
15 - 30% of men will get one or more fractures [5]. Worldwide os-
teoporosis causes fracture in every 3 seconds which contributes 
to 8.9 million fractures in a year. Over the age of 50 years, 1 in 3 
women and 1 in 5 men experiences osteoporotic fractures. It was 
estimated that 61% of fractures associated with osteoporosis take 
place in women with female to male ratio 1.6 [6]. People who had a 
history of fracture are at an increased risk (80%) of predisposition 
to fracture [5]. 

In Asia, it is predicted that more than 50% of all hip fractures 
related to osteoporosis is likely to occur by the year 2050. High 
risk patients to osteoporosis are those, who had already a history 
of fractures and living in rural areas [5]. Shatrugna V., et al. (2005) 
conducted a study to determine the prevalence of osteoporosis in 
289 women who are in the age group of 30 - 60 years. It was found 
that improper nutrition was thought to be the reason for 29% 
prevalence rate of osteoporosis and high prevalence rate of osteo-
penia i.e. 52%. Comparing with developed countries population, 
Bone mineral density was lower in all skeletal sites [6]. A study 
was conducted by Kadam SN., et al. (2018) to determine the preva-
lence of osteoporosis in 421 healthy adults in Pune city of India. 
There was a rapid decline in BMD for postmenopausal women and 
gradual decline in men. BMD T scores were significantly lower in 
men compared to premenopausal women but not with postmeno-
pausal women. Indian postmenopausal women and men are highly 
susceptible to osteoporosis [7]. 

 According to Guidelines of Osteoporosis by AACE, risk factors 
of osteoporosis include advancing age, decreased body weight less 
than 57.6 kg, smoking, early menopause, excess alcohol intake 
greater than 3 drinks per day, family history, rheumatoid arthritis, 
use of glucocorticoid medications and secondary osteoporosis [8].

Aging process results in gradual and progressive loss of bone 
mineral density altering the structure, composition and function 
of bone [9]. With the increased research evidence and related lit-
erature, it was concluded that osteoporosis is a preventable and 
manageable [10]. Therefore, osteoporosis can be early diagnosed 
and treated with the help of assessment of Bone mineral density 
and by such means preventing the fractures associated with it. It is 
also recommended to adopt appropriate measures to prevent the 

occurrence of osteoporosis prior to later years of life in both men 
and women. 

Hence the study was conducted to assess the bone mass density 
and determine its relationship with body mass index and other se-
lected variables.

Materials and Methods
A descriptive survey design was used to assess the bone mass 

density and its relationship with body mass index and the selected 
variables of patients attending the outpatient department of Medi-
cine of Mother Hospital, Thrissur. A formal administrative approval 
was obtained from the Head of the Institution prior to data collec-
tion. Subjects consisting of 100 patients attending the outpatient 
department of Medicine were recruited using convenient sampling. 
The tool for data collection was structured questionnaire for the 
collection of socio-demographic data and Ultrasound bone densi-
tometer was used to determine the bone mass density. Peripheral 
heel bone density was measured using ultrasound modality with 
the help of machine bone densitometer. According to World Health 
Organization WHO, T score is the basis of interpretation of bone 
mass density. T Score of more than -1 is normal, -1 to -2.5 is con-
sidered as osteopenia and -2.5 and below is interpreted as osteo-
porosis. It is convenient, radiation free, safe and simple technique 
of assessing the precise quantitative status of bone status. Weight 
and standing height was measured using calibrated weighing scale 
and inch tape respectively. Body mass index was calculated using 
the formula of weight in Kg/Square of height in meters. Informed 
consent was taken prior to data collection was taken and the pur-
pose of study was explained and confidentiality was assured. The 
subject were given the structured questionnaire containing items 
related to socio-demographic data and BMD was measured using 
ultrasound bone densitometer in the sitting position. Ten to fifteen 
minutes were taken to collect data. The procedure for data collec-
tion was satisfactory. Analysis of data was done using descriptive 
and inferential statistics. Frequency, percentage distribution, mean 
and standard deviation was calculated for bone mass density and 
body mass index. Pearson Product Moment correlation (r) was em-
ployed to determine the relationship of bone mass density and con-
tinuous variables such as body mass index, weight, height and age. 
Chi-square was computed to analyse the association of the bone 
mass density with discrete variables such as gender, habit of smok-
ing, past history of fracture, rheumatoid arthritis and menopause 
and calcium intake.
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Results
Sociodemographic characteristics

Major portion of subjects (43%) were osteopaenic (-1.91 ± 1.47, 
95% CI -2.202 - -1.618). Most of the patients (46%) were having 

Variables Categories f % Mean (SD) 95% CI

BMD
-1 and above (Normal 20 20

-1.9 (1.47) -2.202 - -1.618-2.5 to -1 (osteopenia) 43 43
-2.5 and below (osteoporotic) 37 37

BMI

< 18.5 (Underweight) 4 4

25.38 (4.33) 24.52 - 26.27
18.5 - 24.99 (Normal) 46 46
25 - 30 (Overweight) 34 34
30 and above (Obese) 16 16

Weight

30 - 50 12 12

64.39 (12.32) 61.95 - 66.83
50 - 70 57 57
70 - 90 29 29

90 and above 2 2

Height
Below 159 (median) 53 53

159.24 (9.27) 157.4 - 161.08
Above 159 (median) 47 47

Age

15 - 30 17 17

44.97 (12.26) 42.54 - 47.40
30 - 45 28 28
45 - 60 45 45
60 - 75 10 10

Prior Fracture
Yes 23 23
No 77 77

Smoking
Yes 8 8
No 92 92

History of RA
Yes 19 19
No 81 81

Menopause attained
Yes 26 26
No 74 74

Intake of Calcium
Yes 9 9
No 91 91

Table 1: Sociodemographic characteristics of patients.

normal BMI (25.38 ± 4.33, 95% CI 24.52 - 26.27). The mean of age 
was 44.97 ± 12.257 (95% CI 42.54 - 47.40). The mean of weight and 
height are 64.39 ± 12.32 (95% CI 61.95 - 66.83) and 159.24 ± 9.27 
(95% CI 157.4 - 161.08) respectively. The frequency and percent-
age distribution of the study subjects were depicted in the table 1.

Relationship of BMD with variables

Relationship was determined according to type of variables 
i.e. continuous and discrete variables. There was significant nega-
tive correlation between age and bone mass density (r = -.272, p = 

0.006 at df 98). This indicated that as the age increases there is a 
significant decrease in the bone mass density. There was a nonsig-
nificant weak positive correlation between bone mass density and 
body mass index (r = .088, p = .383 at df 98); bone mass density and 
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weight (r = .086, p = .392 at df 98); bone mass density and height 
(at df 98). Relationship between bone mass density and continu-
ous variables is represented in table 2.

Variables Mean (SD)

Pearson 
Product 
moment 

Correlation

p value

BMD -1.9 (1.47)
r = .088 .383

BMI 25.38 (4.33)
BMD -1.9 (1.47)

r = .086, .392
Weight 64.39 (12.32)
BMD -1.9 (1.47)

r = .022 .831
Height 159.24 (9.27)
BMD -1.9 (1.47)

r = -.272* 0.006*
Age 44.97 (12.26)

Table 2: Relationship between bone mass density and continuous 
variables. 

*Significant at 0.01 level.

Chi-square test was done to determine the relationship of bone 
mass density and discrete variables. There was a significant asso-
ciation between bone mass density and smoking (χ2 = 7.24 at df 
2) at p < 0.05 level. There was no significant association between 
bone mass density and other variables such as gender, history of 
fracture, history of rheumatoid arthritis, menopause attained and 
intake of calcium supplements. Table 3 represents the relationship 
between bone mass density and variables.

Discussion
The present study revealed that there is a weak positive cor-

relation between bone mass density and body mass index. There is 
a significant negative correlation between age and bone mass den-
sity. The study findings were consistent with findings of the study 
conducted by Bansal A., et al. (2016) with an objective of evalu-
ation of bone mass density in 400 men which also depicted the 
significant negative correlation between bone mass density and 
age, and nonsignificant positive correlation between bone mass 
density and body mass index [11]. 

The present study revealed that 43% of subjects were having 
osteopenia which is consistent with the findings of the study con-

ducted by Garg N., et al. (2018) with an objective to assess the bone 
mass density in 332 premenopausal and postmenopausal women. 
It was found that 45% of women were having osteopenia which 
increases the risk for developing the osteoporosis [12]. Age was 
found to be significantly associated with bone mass density which 
is also consistent with the present study results.

According to Black D., et al. (2001), fracture risk assessment tool 
fracture index which comprised of Bone mass density, age weight, 
smoking status and use of arms to determine the risk factor for de-
veloping fracture associated with osteoporosis in 7782 subjects. 
The present study revealed that bone mass density is significantly 
associated with smoking of the subjects which is consistent with 
findings of the study by Black D., et al [13].
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Variables Categories Yes No χ2 p 
value df

BMD and 
gender

Normal 13 7 1.456
0.483 2Osteopenia 34 9

Osteoporosis 28 9

BMD and 
fracture 
history

Normal 4 16
1.517 0.468 2Osteopenia 8 35

Osteoporosis 11 26

BMD and 
smoking

Normal 2 18
7.241* 0.027* 2Osteopenia 0 43

Osteoporosis 6 31
BMD and 
rheu-
matoid 
arthritis

Normal 0 20

5.879 0.053 2Osteopenia 10 33

Osteoporosis 9 28

BMD and 
meno-
pause 
attained

Normal 5 7

0.834 0.656 2Osteopenia 11 23

Osteoporosis 10 19

BMD and 
calcium 
intake

Normal 1 19
0.544 0.762 2Osteopenia 4 39

Osteoporosis 4 33

Table 3: Relationship between bone mass density and discrete 
variables. 

*Significant at 0.05 level.
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Conclusion
Osteoporosis is a silent disease of musculoskeletal system 

which is characterized by the gradual reduction in bone mass den-
sity and increased risk of fractures. Osteoporosis is one of the com-
mon public health problem which remains undetected and eventu-
ally prone to fractures. Assessment of bone mass density among 
the general population will supplement in the screening and early 
diagnosis of osteoporosis. Prompt intervention and preventive 
measures can be provided and thereby preventing the incidence 
of fractures and related complications. Researcher recommends 
for the various cost effective screening methods of bone mass den-
sity and identifying the factors contributing to osteoporosis and its 
preventive measures.
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