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INTRODUCTION 

Osteoporosis is a disorder defined by low bone mass and 

microarchitectural deterioration of bone tissues leading to 

enhanced bone fragility and an increased risk of fracture.1 

Bone loss is a normal process with ageing and occurs in 

both men and women after they have achieved a peak bone 

mass. This peak is usually achieved around the middle of 

the third decade.2 Osteoporosis usually presents as two 

types, Type 1 or the postmenopausal osteoporosis 

affecting women over 65 years of age and a Type 2 

osteoporosis which is found in both men and women once 

the peak bone mass is achieved.3,4 

According to the 2013 International Osteoporosis 

Foundation (IOF) Asian Audit, approximately 50 million 

people in India were either osteoporotic or had a low bone 

mass with T score less than -1.5 The Indian population also 

exhibits lower bone mass at a relatively younger age as 

compared to the global levels.6 In a 2011 study in Delhi, 

1600 healthy adults with a mean age of 57.67 years were 

evaluated. 35.1% of the subjects were found to be 

osteoporotic while 49.5% were osteopenic.7 

Despite being a significant cause of morbidity, male 

osteoporosis is severely under diagnosed. Thus, most cases 

of male osteoporosis become evident only after a fracture 
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has occurred.8 Moreover, most studies on osteoporosis 

have been focused on post-menopausal women leading to 

lesser data regarding the extent of the prevalence of 

osteoporosis in males.9,10  

Osteoporosis is measured according to the World Health 

Organization (WHO) criteria which is a decrease in bone 

mineral density (BMD) of 2.5 standard deviations or more 

below that of the mean peak BMD of young adults when 

measured by dual-energy x-ray absorptiometry (DEXA).11 

A BMD between -1 to -2.5 standard deviations is 

considered osteopenic. The DEXA scan is considered the 

gold standard in measuring bone mineral density but the 

high cost and difficulty in accessing the test render it 

unavailable to most Indian population.12,13 

Calcaneal quantitative ultrasound (QUS) was first 

introduced in 1984 and has been used in multiple studies 

since then.14 When compared with the DEXA scan, QUS 

is portable, cheaper and does not emit any ionizing 

radiation. The QUS has proven to be a reliable and cost-

effective method as a preliminary tool for assessing bone 

mineral density.15,16 

The aim of our study is to assess the prevalence of 

osteoporosis and osteopenia in a cross-sectional cohort of 

patients above 40 years of age presenting at the outpatient 

department of a tertiary health care centre in Delhi. 

METHODS 

This was a cross sectional study conducted in the 

Department of Orthopaedics, Indira Gandhi ESI Hospital, 

Jhilmil, New Delhi, India. 

The duration of the study was from September 2021 to 

October 2021. 

A total of 231 patients over the age of 40 years attending 

the Orthopedic OPD were selected for the study with prior 

consent. The study included 147 females and 84 males. 

The inclusion criteria were: age more than 40 years, both 

men and women were included, informed consent,  no 

systemic disorder. The exclusion criteria were: age less 

than 40 years, history of calcaneal fractures, history of 

prolonged immobilization, use of pharmacological drugs 

affecting bone density, steroid use, major systemic 

disorders. 

The bone mineral density (BMD) of all patients was 

measured using the calcaneal quantitative ultrasound 

(QUS). Even though, the WHO T score criteria for 

osteoporosis and osteopenia is defined for the DEXA scan, 

an equivalent heel T score has been proved to be an 

effective test to rule out or confirm osteoporosis, thereby 

avoiding a DEXA scan.17 Other studies have also reported 

the use of QUS as an effective screening method for 

osteoporosis using the same T score criteria.18,19 

The BMD of all patients were measured using their right 

heel and an adjusted equivalent heel T score was recorded. 

The T-scores were divided into normal, osteopenia and 

osteoporosis, as per the WHO criteria with osteoporosis 

being T value less than 2.5 standard deviation, osteopenia 

being a decrease between 1 to 2.5 standard deviation and 

normal (≤−1.0 SD). 

A statistical analysis was done and categorical variables 

were presented as percentages while the continuous 

variables were presented as mean. The purpose and 

importance of the study were explained and a written 

informed consent was obtained from each participant. 

RESULTS 

Total patients and age wise distribution 

A total of 231 patients over the age of 40 years were 

included in the study including 147 females (63%) and 84 

males (37%). The youngest patient was 40 years old and 

the eldest was 78 years with an average age of 49.14 years. 

 

Figure 1: Age wise patient distribution. 

 

Figure 2: Age wise distribution. 
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Of the 147 females, 69 were between 40 to 49 years, 45 

were between 50 to 59 years and 33 were above 60 years. 

Among the males, 45 were between 40 to 49 years, 15 were 

between 50 to 59 years and 24 were over the age of 60 

years. 

 

Figure 3: Prevalence of osteoporosis. 

 

Figure 4: Sex distribution of prevalence of 

osteoporosis. 

 

Figure 5: Prevalence of osteoporosis by percentage. 

Prevalence of osteoporosis and osteopenia 

Of the total 231 patients, 78 patients had a normal bone 

mass density as measured by calcaneal QUS. 123 patients 

were found to be osteopenic with the T Score between -1 

and -2.5 SD while 30 patients were osteoporotic. Thus, 

33.7% patients belonged to the normal group, 53.2% were 

osteopenic and 13.1 % patients had osteoporosis. 

Sex distribution  

Females 

Of the 147 females, 36 presented with a normal bone 

density, 84 were osteopenic while 27 patients were found 

to be osteoporotic. The overall prevalence of osteopenia 

was 57% and Osteoporosis was 18%. 

Males 

Among the males, out of a total of 84, 42 had normal bone 

mass density, 39 were osteopenic and 3 were found to be 

osteoporotic. The prevalence of osteopenia was 46% and 

osteoporosis was 4%. 

DISCUSSION  

The present study was done to assess the prevalence of 

osteopenia and osteoporosis in apparently healthy OPD 

patients from Delhi.  

In women, the overall prevalence of osteopenia was 57% 

and Osteoporosis was 18% according to our study. A 

similar study done by Marwaha et al for women over 50 

years of age found 45% women to be osteopenic while 

42% were diagnosed as osteoporotic.7 This increase in 

percentage could be attributed to a higher minimum age as 

an inclusion criterion. Another study by Gandhi et al of 

around 200 women from Mumbai over the age of 40 years 

found the prevalence of osteopenia in 34% and 

osteoporosis in 8% of the population while a study in 

Jammu using QUS put the values for the same as 37.69% 

and 20.25% respectively.20,21 A 2010 study from Pune 

reported osteopenic rate of 31.4% and osteoporosis in 

14.3% of the sample population.22  

In men, studies reporting the prevalence of osteoporosis 

are less. In our study, we found the prevalence of 

osteopenia was 46% and osteoporosis was 4%. The study 

by Sharma et al puts the osteoporosis rate at 8.5% in males 

over 50 years of age, the difference again attributed to a 

higher minimum age.9 Shetty et al found the prevalence in 

South Indian males over 50 years at 10.7% while a similar 

study by Marwaha et al found the prevalence of 

osteoporosis in men at 24.6%.7,23  

 In the present study, the overall prevalence of osteopenia 

and osteoporosis was 53.2% and 13.1% respectively. A 

study by Vaishya et al determined the overall prevalence 

of osteoporosis at 9% in urban northern India. while 

Marwaha et als study of 1600 patients over 50 years gave 

an overall value of 35.1%.7,24 

With such high rates of prevalence and the increased risk 

of morbidity due to osteoporotic fractures, a screening tool 
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is needed which can help identify ‘at-risk’ patients. The 

calcaneal QUS has proven to be as effective as DEXA scan 

in its ability to predict fracture risk.25 The QUS has also 

been reported to give similar results to a central DEXA 

scan in the elderly.15 

Limitations 

Our study had certain limitations. The sample size was 

relatively small and limited to East Delhi. Moreover, other 

confounding factors like serum calcium levels and vitamin 

D levels were not assessed. It also had the limitation of 

being a cross sectional study. A large multicentric 

longitudinal study would help us better assess the true 

prevalence of osteoporosis in the country. 

CONCLUSION 

The prevalence of decreased bone mass density in our 

study is high with more than half the sample population 

being osteopenic or osteoporotic. Osteoporosis is a 

preventable disease which can as easily be treated. An 

early diagnosis and treatment can significantly reduce the 

risk of fractures and other morbidities, thereby reducing 

the overall global burden of the disease. Even though 

Indian men over 40 years have lesser prevalence of 

osteoporosis than women, they are still at risk. Hence, we 

recommend regular screening of patients to diagnose 

osteoporosis as well as interventional strategies to raise 

awareness among the general population. 
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