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INTRODUCTION 

Osteoporosis is the thinning of bone tissue and loss of 

bone density over time. Osteoporosis (or “porous bones”) 

is a Greek word where “osteon” means bone, and “poros” 

means pores. It is a disease of bones leading to an 

increased risk of fractures.
1
 In osteoporosis, bone mineral 

density is reduced, bone microarchitecture deteriorates, 

and the amount and variety of protein in bone is altered. 

Osteoporosis is a major public health problem associated 

with substantial morbidity and socio-economic burden 

worldwide.
2
  

Globally the proportion of elderly population afflicted 

with osteoporosis is rapidly increasing which raises 

concerns about disability, dependence, and social costs 

caused by osteoporosis.
3
 Osteoporosis does not have a 

remarkable clinical presentation except when fractures 

result. Osteopenia is considered a lesser degree of bone 

loss than osteoporosis but it is of concern when 

associated with other risk factors like smoking, steroid 
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therapy, rheumatoid arthritis, family history of 

osteoporosis, etc.
4
 As age advances, the incidence of 

osteopenia and osteoporosis increases. Measuring the 

bone density remains the only important tool in the early 

diagnosis of osteoporosis, so that effective preventive and 

therapeutic measures can be initiated at the earliest. 

Osteoporosis is defined using WHO criteria: a T-score is 

the number of standard deviations which separate the 

patient from the mean value of a healthy young 

population and a Z score is the number of standard 

deviations which separate the patient from an age-

matched healthy population.
5
 The WHO (1994) definition 

characterizes: 

 Osteopenia as a T-score between -1 and -2.5 SD; 

 Osteoporosis as a T-score of -2.5 SD or below. 

The gold standard for measuring bone density is the dual 

energy X-ray absorptiometry (DEXA), a useful tool for 

both the axial and appendicular skeleton as the detection 

rate of osteopenia and osteoporosis is higher with it in 

comparison to calcaneal quantitative ultrasound (QUS) 

method.
6
 But the commonest used modality of measuring 

bone density still remains to be calcaneal QUS. It has 

gained the importance in the situation where tools like 

DEXA are not available. The calcaneal QUS is cost 

effective, lacks deleterious effect of radiation and is 

portable. Thus, it can be useful for an early diagnosis of 

osteoporosis so that intervention can be done at the 

earliest to such patients.
7
 Similar studies evaluating bone 

status outside India and within India are present in the 

literature but still the data is scanty.
8-13

 Hence, the present 

study was planned to screen bone status of adults over 20 

years (when peak bone mass is formed) utilizing 

calcaneal QUS as a diagnostic tool. 

METHODS 

3 screening camps were conducted at 6 monthly intervals 

from February 2015 to February 2016 at the Accidental 

Hospital, Chowki Choura, a rural area of district Jammu, 

J&K. Out of 270 subjects 120 (44.4%) males and 150 

(55.6%) females in the age group 20 to 80 years were 

subjected to BMD measurements. Patients below 20 

years and above 80 years were not included in this study. 

All the participants were divided into two groups 

according to age and sex (20-49 years, and above 50 

years) and were screened for BMD measurements. The 

results of BMD were analyzed on the basis of T- score. 

T-score is the number of standard deviations above or 

below the mean for a healthy 20 year old adult of the 

same sex and ethnicity as the subject. The bone mineral 

density was measured at the calcaneus by QUS and T-

scores were calculated based on WHO criteria.
14

 T-score 

(Ratio between patients BMD and that of young adult 

population of same sex and ethnicity) of > -1 was taken 

as normal, between -1 to -2.5 osteopenic and < -2.5 as 

osteoporotic. T-score was utilized to find out the 

prevalence and age wise trend of osteopenia and 

osteoporosis in the present study. 

RESULTS 

A total of 270 subjects were screened in the camps. Out 

of the 120 males included in the study, 68 males were in 

age group 20-49 years, and 52 males were above 50 

years. In the age group 20-49 years, 26 males (38.2%) 

had a low BMD which was in the range of osteopenia, 

and 4 (5.9%) had osteoporosis, and 38 (55.9%) had 

normal BMD values. In males above 50 years of age, 35 

(67.3%) had osteopenia, 6 (11.5%) had osteoporosis, and 

11 (21.2%) had normal BMD values.  

Out of the 150 females included in the study, 94 females 

were in the age groups 20-49 years, and 56 females were 

above 50 years of age. In the age group 20-49 years, 51 

females (54.3%) had low BMD which was in the range of 

osteopenia, 12 (12.8%) had osteoporosis, and 31 (32.9%) 

had normal BMD. In females above 50 years of age, 32 

(57.1%) had osteopenia, 15 (26.8%) had osteoporosis and 

9 (16.1%) had normal BMD. Among the screened 

population, only 33% of population had normal T scores. 

While the prevalence of osteopenia was reported as 

53.3%, prevalence of osteoporosis was reported as 

13.7%.  Females were more osteoporotic as compared to 

males as the prevalence of osteoporosis in females was 

18% (27/150) as compared to 8.3% (10/120) in males.  

Females were also more osteopenic as compared to males 

(55.3%vs 50.8% respectively). The results indicate an 

increased prevalence of osteoporosis with age in both 

males and females and more prevalence of osteoporosis 

in elderly females than males as given in Table 1.  

 

Table 1: Age and sex wise distribution of BMD. 

Sex Males: 120 Females: 150 Total: 270 

Age 20-49 years Above 50 years 20-49 years Above 50 years  

 n % n % n % n % n % 

Total 68 100 52 100 94 100 56 100 270 100 

Normal 38 55.9 11 21.2 31 32.9 9 16.1 89 33 

Osteopenia 26 38.2 35 67.3 51 54.3 32 57.1 144 53.3 

Osteoporosis 4 5.9 6 11.5 12 12.8 15 26.8 37 13.7 
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DISCUSSION 

Osteoporosis is a metabolic bone disorder characterized 

by decreased bone density and deterioration in 

microarchitectural framework of bone leading to fragility 

fractures.
15

 In the present study the prevalence of 

osteopenia was reported as 53.3%, prevalence of 

osteoporosis was reported as 13.7%. These findings 

confirm to the study by Chul Hee-Kim et al who reported 

that 46% of the subjects had low quantitative ultrasound 

values; T-score <-1.0 (osteopenia) and 11.8% among 

them had T-scores of less than 2.5 (osteoporosis).
16

 

However our study does not confirm to the findings of 

Pande KC who revealed that 29.9% of women and 24.3% 

of men between the age of 20 and 79 years had low bone 

mass using digital X-ray radiogrammetry.
17

 In our study, 

in females above 50 years of age, 57.1% had osteopenia 

and 26.8% had osteoporosis. These observations are 

comparable to the study conducted by Neema A et al who 

reported the prevalence of postmenopausal osteoporosis 

as 34% and 27% in rural and urban areas of Wardha.
18 

Women are always at higher risk of developing 

osteoporosis particularly at post-menopausal age which 

has also been observed in our study as well as studies 

conducted by others.
19,20

 Advancing age also increases 

the risk of osteoporosis in both genders as revealed in our 

study. Similar observations were also recorded by 

Sharma S et al and Chibber G et al.
19,20

 

With an increase in the geriatric population worldwide, 

osteoporosis is the commonest bone problem of the 

elderly. As the age advances, the incidence of osteopenia 

and osteoporosis (the silent disease) increases with a 

resultant increase in osteoporotic fractures. This could be 

due to an increased imbalance between bone resorption 

and formation with aging, which is an important cause of 

osteoporosis in the elderly. Due to this demographic 

change, it is estimated that the risk of hip fractures will 

increase approximately 6-folds till 2050.
21

 Hui et al 

conducted a study on 521 women and found that 

increasing age was predictive of increased fracture risk.
22

 

Osteoporosis is a major public health threat which afflicts 

55% of Americans aged 50 and above. Of these, 

approximately 80% are women.
23

 In Australia, women 

have a 50% chance of having osteoporosis before they 

die. Data suggests that peak incidence of osteoporosis 

occurs at 70-80 years of age; in India it may afflict those 

10-20 years younger at age 50-60 years.
24

 The goal of 

treatment of osteoporosis is prevention of bone fractures 

by reducing bone loss or by increasing bone density and 

strength. Early detection and timely treatment of 

osteoporosis can substantially decrease the risk of future 

fractures. It is difficult to completely rebuild bone that 

has been weakened by osteoporosis; therefore prevention 

of osteoporosis is as important as treatment. Lifestyle 

changes like quitting cigarette smoking, curtailing 

alcohol intake, exercising regularly and consuming 

balanced diet with adequate calcium and vitamin D are 

important for maintaining bone density and strength. The 

present study has some limitations as ultra-sonography 

method is not a gold standard for screening of 

osteoporosis but it is an attractive screening tool because 

of the low cost and feasibility. It also helps in identifying 

osteopenia and osteoporosis in a population which 

otherwise shall remain undiagnosed and face the 

complications and menace of osteoporosis. Thus 

confirmation of osteoporosis may be done on the basis of 

DEXA. 

CONCLUSION  

The prevalence of osteoporosis and osteopenia is high in 

the sample screened in our study. Thus, simple screening 

programs for osteoporosis will be a valuable tool to 

screen the population because it could potentially help 

identify those at risk of osteoporosis and proper 

intervention or recommendation could be offered. 

Prevention by changing one’s lifestyle and early 

treatment if necessary will decrease the incidence of 

osteoporosis at an early age. 
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