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INTRODUCTION 
Osteoporosis is a condition of decreased bone 
strength with a characteristic demineralization and 
deterioration of skeletal microarchitecture.1             

Histologic section of bone on osteoporosis reveals a 
normal degree of mineralization but a reduction in 
the volume of bone, specifically trabecular bone.2 
This condition frequently leads to an increased risk 
of bone fractures most specifically at hip, vertebra 
and wrist.3 Many studies have shown a good        
evidence that the risk of osteoporosis and fracture 
increases with age more specifically in females.4,5 
Lack of any symptoms for a long time keeps this 
disease undiagnosed for a long time and is only    
detected at the time of fracture. Recent studies have 
pointed about the growing concern regarding the 
socioeconomic burden posed by these due to an    
ever increasing ageing population specifically in the 
developing nations of Asia.6,7 It has been expected 
that by 2050, 45% of all osteoporotic hip fracture 
worldwide will occur in Asia.6,7 Thus a greater need 
of detecting this disease early and treating it has 
been realized. Bone mineral density is the most    
important parameter in the early diagnosis of        
osteoporosis and osteopenia of adult age group of 
more than 20 years (when peak bone mass is 
achieved.8 This provides a numerical estimate of 
individuals bone mass.9 With various techniques 

available to measure bone density, quantitative    
ultrasound technology has been proven to deliver a 
highly accurate and safe measurement technique 
of bone density.10,11 This inexpensive method is 
also well suited for a community based large scale 
screening of osteoporosis. Various studies have 
been done worldwide to find the societal burden of 
osteoporosis in different population by this     
method.9,12-15 Very limited studies, irrespective of 
geographical location have been conducted in 
Nepalese population to find out the prevalence of 
osteoporosis.16 With a greater need for prevention 
and control of osteoporosis, this screening survey 
was conducted to find the prevalence of             
osteoporosis in Nepalese population in a           
multicentric approach.                             
 
METHODS                                                        
This cross sectional study was carried out at the 
orthopedic outpatient department of College of 
Medical Sciences (COMS), Bharatpur, Manipal 
College of Medical Sciences, Pokhara and         
Siddhartha city hospital, Bhairahawa with a        
random sample population present in the hospital 
and   medical college after getting an appropriate 
informed consent from the persons under the study 
group. The study was carried out between July to 
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September 2018.The study included healthy males 
and females of more than 20 years of age who were 
free from apparent illness, present in the institute/
hospital and willing to participate in the screening 
procedure. From the historical information obtained, 
those having any type of chronic diseases or on 
biphophonates, thyroxin, steroids,                         
immunosuppresives, antiepileptics, calcitonin     
therapy were excluded from the study. All the      
participants were subjected to BMD                   
measurements of the calcaneus bone by Quantitative 
Ultrasound bone densitometer by the same         
technician and instrument (SONOST 20000) to 
avoid the bias. The results of BMD were analyzed 
on the basis of T score.  
 
According to the WHO diagnostic criteria,          
osteoporosis was defined in terms of a T score     
below or equal to -2.5, osteopenia with a T score 
between -2.5 and -1 and T score more than or equal 
to -1 is considered as normal.17 In 2012 a study    
conducted by Sharma et al15 showed the prevalence 

of osteoporosis to be 26.2%.16 Based upon this 
prevalence and using the formula n=z2pq/e2 (the 
z-score value at 95% CI is 1.96, with an        
allowable error of 0.1), the optimal sample size 
was calculated to be 83×3=249 . For a better   
reflection we took the sample size of 465 in total 
from three place. Simple random sampling          
technique was used to select the sample. Collected 
data was checked for completeness and coded. Data 
was entered in EpiData 3.1 followed by data       
analysis using statistical software SPSS (version 
17). Results was presented by using descriptive and 
inferential statistics. In   descriptive statistics result 
was presented in the table, figure, frequency,      
percent, mean, standard deviation. In inferential   
statistics to find the association between Bone    
Mineral Density with other related variables Chi-
square test was used. Also, to find the nature of   
relation ship between bone mineral density with age 
correlation was find. The level of significance in 
this study is considered as 5%.  
 
RESULTS 
Table 1 shows the sociodemographic information of 
the respondents. Majority of the respondents were in 
age group 30-40 years and minimum were in age 
group less than 20 years. The mean±SD of age was 
45.47±14.71 Years. The minimum and maximum 
age was 10 and 80 years. Majority of the              
respondents were female by gender and more       
respondents were from Bhairawa side. The age wise 
distribution of osteoporosis and osteopenia        
prevalence in the study group (Table 2).  

 
The prevalence of osteoporosis and osteopenia was 
22.4% and 60.6% (Table 3 & Figure 1). Table 5  
shows the correlation between bone mineral density 
and age, which shows that there is negative          

correlation between BMD and age. This result was 
found to be statistically significant (p-value<0.001) 
(Table 4 and Figure 2). Mean and SD of Bone    
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Table 1. Socio-demographic Characteristics of the 
Respondents. n=465 

Variable Frequency Percentage 

Age (year)   

<20 10 2.2 

20-30 61 13.1 

30-40 123 26.5 

40-50 110 23.7 

50-60 81 17.4 

60-70 63 13.5 

>70 17 3.7 

Mean±SD , Min(Max)Years 45.47±14.71 , 10(80)  

Gender   

Male 201 43.2 

Female 264 56.8 

Address   

Chitwan 114 24.5 

Pokhara 168 36.1 

Bhairawa 183 39.4 

Table 2. Age wise distribution of osteoporosis and 
osteopenia. n=465 

Age
(years) 

Oesteoporosis Oesteopenia 

Male (%) Female (%) Male (%) Female (%) 

<20 5.4 0 2.4 2.3 

20-30 5.4 0 17.5 16.9 

30-40 13.5 4.3 19 34.9 

40-50 21.6 8.7 23 22.7 

50-60 16.2 41.3 21.4 14 

60-70 24.3 32.6 14.3 7.6 

>70 13.5 13 2.4 13 

Table 3. Prevalence of osteoporosis and osteopenia 
according to the bone mineral density. n=465 

Variable Frequency Percentage 

Result   
Normal 79 17 

Osteoporosis 104 22.4 

Osteopenia 282 60.6 

Figure 1. Prevalence of Osteoporosis and Osteopenia. 
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Mineral Density with age, gender and                 

Geographical location is shown in (Table 5).        
 

Table 6 showed the association and prevalence   
between Bone Mineral Density and socio-
demographic variable reflecting the significant    
association between age with bone mineral density. 
The prevalence of osteoporosis was high among old 
age people. There is no association of gender and 
geographical location with bone mineral density.  
 
DISCUSSION 
The recent increase in the magnitude of the        
fractures along with the amount of morbidity and 
mortality as well as the economic burden it carries 
has created a large interest to find out the societal 
burden of osteoporosis in many communities 
worldwide. A precise data regarding this is still 

lacking in Nepalese population at present. Few data 
about the prevalence of osteoporosis among        
postmenopausal woman from some areas has been 
reported. But a multicentric approach involving a 
higher sample size which can show a better         
reflection of this condition is still lacking. In our 
study, we selected the sample from different areas 
of Nepal with population of 465, of either gender. 
Whereas most of the other studies have been done 
with an older population group, we selected a wider 
range of age group to find out the prevalence of this     
problem in a larger cross section of the                
society.16,18,19 Our study showed a higher           
prevalence of osteopenia (60.6%) than osteoporosis
(22.4%) irrespective of gender and age according to 
the BMD T score. The overall prevalence rate of      
osteoporosis was higher than Indian and Chinese 
population in comparison, the two populous     
countries surrounding Nepal.18-20 When compared 
with European countries,21 where most of the    
studies have been done with more than 50 year   
population, our prevalence rate was higher         
compared with the same aged population. We could 
not find any significant correlation between         
osteoporosis with a specific gender unlike other 
studies where females are having a significant     
correlation with osteoporosis than males.10,18,22,23  
 
We also found that there is a significant correlation 
between the increasing age with the prevalence of 
osteoporosis among both the gender groups as like 
other studies from different parts of the world.18,24 
We could not find any significant association 
(p=˃0.05) between the geographical area with the 
pattern of osteoporosis. It signifies a uniform pat-
tern of this burden prevailing among the different 
communities within Nepal. There is considerable 
evidences showing osteopenia to be the preceding 
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Table 4. Correlation between BMD with age. 

Pearson Correlation 
Age p-value 

-.263** <0.001 

**. Correlation is significant at the 0.01 level (2-tailed). 

Figure 2. Scatter diagram showing relation between 
Bone Mineral Density with age.  

Table 5. Mean and SD of Bone Mineral Density with 
age, gender and Geographical location. 

 Bone Mineral Density 
Variable Mean SD 

Age   
<20 -1.83 1.4 
20-30 -1.68 0.72 
30-40 -1.43 0.97 
40-50 -1.53 1.08 
50-60 -2.15 0.75 
60-70 -2.03 1.08 
>70 -2.81 0.54 
Gender   
Male -1.75 0.93 
Female -1.75 1.05 
Geographical location  
Chitwan -1.62 1.12 
Pokhara -1.74 1 
Bhairawa -1.85 0.91 

Table 6. Association between BMD with selected    
variable. 

Variable 

Prevalence 

χ2 p-value Osteo-
porosis 

Osteo-
penia 

Normal 

Age      
<20 2(20) 7(70) 1(10) 

110.
99 

<0.001* 

20-30 4(6.6) 50(82) 7(11.5) 
30-40 9(7.3) 84(68.3) 30(24.4) 
40-50 14(12.7) 66(60) 30(27.3) 
50-60 33(40.7) 44(54.3) 4(4.9) 
60-70 29(46) 27(42.9) 7(11.1) 
>70 13(75.6) 4(23.5) - 

Gender      

Male 46(23.4) 118(58.7) 36(17.9) 
0.56 0.76 

Female 57(21.6) 164(62.1) 43(16.3) 

Geographical location  
Chitwan 20(17.5) 73(64) 21(18.4) 

2.40   0.661  Pokhara 38(22.6) 101(60.1) 29(17) 
Bhairawa 46(25.1) 108(59) 29(15.8) 

*Significant at the 0.001 level (2-tailed) 
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condition before osteoporosis and both these       
conditions are the result of decreased bone mass. A 
proper understanding of bone mineral density is 
paramount for the preventive as well as curative 
and rehabilitative aspects of osteoporosis. BMD 
correlates strongly with bone strength, accounting 
for 75%-85% of the variance in the ultimate 
strength of bone tissue. Reported differences have 
shown that variations in bone structure and micro 
architecture can create an alteration of bone health 
between ethnic groups.26-28 The racial variation of 
bone mass even if contributed by the difference in 
life style, still the genetic factors also carries a high 
degree of importance. An accumulating information 
has established that 50-90% of BMD variation can 
be explained by genetic factor.29-31 Studies to show 
the differential genetic influence on the variations 
of BMD in Asian and Caucasian population has 
been done by Jian et al and Deng et al using the 
same estimation method and same type of          
sample.32,33 Jian et al found the estimates of           
heritabilities of 0.44 and 0.77 for spine and hip 
BMD respectively in Chinese population and 0.86 
and0.84 in Caucasian population. Lei et al have 
done a comparative study on the polymorphism of 
four candidate BMD gene among Chinese and other 
population and has showed a significant ethnic    
differentiation on four candidate genes.34 Dvornyk 
et al investigated an comparative study for the       
association of six markers for five candidate genes 
with BMD variations in Chinese and Caucasian 
population where they found that ethnicity seems to 
influence the association outcomes as well as the 
total population BMD variations in both gender.35 
Inspite of these works, the definite conclusion     
regarding the association of BMD with ethnicity is 
still yet to be finalized because of the limited      
studies and the imperfect study designs. As per our 
findings, age has influenced the prevalence of      
osteoporosis and osteopenia.  
 
There is a significant trend of decrease in bone   
density with the increase age in both gender. A 
study by Ahuja in a necropsy study has also      re-
ported a 44% cases of osteopenia in persons of 50 
years of age in either gender, specifically in         
trabecular bones.36 He also reported a 6% loss of 
bone per decade after 3rd decade. Lekamwasam et 
al has reported from his study in Srilanka, that the 
prevalence of osteoporosis is lesser in males than 
females, but it increases with advancing age as like                    
females.37 Marwaha et al found the prevalence of 
osteoporosis increased with age in females but not 
in males.38 In our study we found a higher preva-
lence of osteoporosis in males in 20-50 years of age 
group whereas the prevalence of osteoporosis was 
higher in females in 50-70 age group along with a 
tendency of increase of prevalence with advancing 
age. A probable correlation of decreasing             
testosterone and estrogen with advancing age in 

males and females has been shown by many       
studies.39-41 But keeping in view of these gender 
equality with advancing age, a possible association  
of nutritional factors like protein calorie              
malnutrition, level of vitamin D and calcium is 
high. Many studies specifically from India has     
reported an early onset osteoporosis in women. The 
National Institute of Nutrition in India report states 
that Indian women suffers from the early onset   
osteoporosis due to the deficient protein calorie as 
well as calcium in their diet.42 In the background of 
an early onset, prolonged and exclusive           
breastfeeding which is prevalent both in Nepal and 
India, it is important to look into the bone status of 
these population. Achievement of peak bone mass 
as an adult after 20 years of age is imperative to 
maintain a higher bone mass in later life, which is 
needed to decrease the bone mass around the time 
of menopause. Due to the above facts it is highly 
possible that the young adult women of Nepal 
might not be attending their peak bone mass       
adequately. This needs a large scale survey of the 
bone mass of young adult females. The role of      
calcium and vitamin D has been underlined by 
many studies as an association factor with           
osteoporosis.43,44  

 

Calcium and vitamin D intake in Nepalese          
population may be much lower than western     
countries even if the recommended daily allowance 
of calcium and vitamin D is lower than their     
western counterparts. This assessment with the     
scenario of Nepal is also a need of the hour.         
Estrogen deficiency is also a major determinant of 
osteoporosis specifically in post menopausal     
women. Conversion of adrenal androgen to         
estrogen in peripheral adipose tissue is an important 
source of estrogen in postmenopausal women. In 
this context, a lesser body weight with a lesser body 
fat specifically in the lower socio economic      
background may be a contributing factor of         
osteoporosis. It has also been found that girls of 
developing countries reach the menarche later than 
those of developed countries, most probably due to 
the nutritional factors. This can create an state of 
estrogen deficiency in the female throughout her 
fertile period. Muscle contraction considered as a 
potent source of load upon the skeleton irrespective 
of the weight bearing bones.45 With approved      
differences in lean body mass, there is a high       
likelihood of muscle force and power between     
ethnic groups. This may contribute to the difference 
in BMD as well as the size ,shape of the bony     
architecture. Preliminary reports are coming from 
EMAS showing an ethnic relationship between the 
force, power and age of the muscle.46,47 This factor 
is highly pertinent with respect to a developing    
nation like Nepal, where the body muscle mass may 
reside towards the lower part of Asian race. In this 
aspect some future studies not only relating to the        
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