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Abstract---Osteoporosis is a common metabolic disorder associated 

with reduced bone strength and the most common cause of bone 

fracture, especially in the elderly. There is no synthesized evidence to 

inform policy on its prevalence and distribution across India. 

Therefore, this systematic review and meta-analysis aim to estimate 
and summarize the prevalence of osteoporosis among adults in India. 

The systematic review and meta-analysis were conducted following the 

PRISMA criteria. A comprehensive systematic search was performed 

until May 23, 2022, in the following electronic databases: Medline (via 

PubMed), Embase, and ProQuest. After screening, twelve eligible 
studies were included in the study reporting the prevalence of 

osteoporosis among adults aged 18 years and for subsequent 

methodological quality assessment and data extraction using 

predefined standardized tools. Random and fixed effects models for 

meta-analysis were used to arrive at summary estimates for 

prevalence with 95% confidence intervals. The included studies used 
data from 5261 study participants in total. The prevalence of 

osteoporosis among children in India is 22.9% (95% CI: 14.9-32.0%), 

and that of osteopenia was 44.8% (95% CI: 38.9-50.7%). Prevalence of 

Osteoporosis was significantly higher among females at 26.3% (95% 

CI: 16.9-37.0%) as compared to males at 10.9% (95% CI: 4.5-19.7). A 
robust and comprehensive prevalence estimate will facilitate health 

policy decision-making and help plan and provide necessary facilities 
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for people with osteoporosis. This study is the first to synthesize a 

report on the prevalence of osteoporosis and osteopenia in India. 

Improved access to health services, other health systems and policy 
research are required to initiate and enhance the uptake of screening 

and treatment of Osteoporosis in India. 

 

Keywords---osteoporosis, systematic review, metanalysis, bone 

disorders, prevalence. 

 
 

Introduction  

 

Osteoporosis is a common metabolic disease associated with reduced bone 

strength and is defined operationally by bone mineral density (BMD). WHO 
describes Osteoporosis when BMD lies 2.5 standard deviations or more (T-score of 

less than -2.5 ) SD 1–3. Osteoporosis is the most common cause for bone fracture, 

particularly in the elderly population; symptoms typically do not appear until 

bone fracture 4. In case of decreased BMD, minor stress can induce fracture, and 

the associated chronic pain severely affects everyday activities 4. In a systematic 

review, the prevalence of osteoporosis in women was reported to be 23.1 (95% CI 
19.8–26.9), while the prevalence of osteoporosis among men worldwide was 11.7 

(95% CI 9.6– 14.1) 3. Osteoporosis is mainly classified as primary and secondary 

types in which primary osteoporosis is seen primarily in postmenopausal women 

and the elderly population above the age of 70 years 5. Diseases (Systematic and 

endocrine), lifestyle conditions and treatments are causes of secondary 
osteoporosis5. To diagnose Osteoporosis, BMD is measured by dual-energy X-ray 

absorptiometry (DXA) or by the speed of sound (SOS) measured by ultrasound 

imaging 6,7. 

 

Risk factors for osteoporosis are gender, age, race, genetic characteristics, 

heavyweight, smoking, alcohol consumption, and physical inactivity. The risk 
factors are more prevalent in women with premature menopause and loss of 

ovarian function 8,9. The incidence of fractures in the elderly population due to 

osteoporosis is one of the leading causes of death 6. Usually, fractures occur in 

three areas; vertebrae, distal arm and hip and are more common in women 10. 

Osteoporosis is a problem for both sexes, but most research on 
osteoporosis has focused on women 10. So far, many studies have been 

conducted on the prevalence of osteoporosis in different parts of the world. 

There have been various studies in India but with small sample size and a 

limited geographic area. A survey in India with 773 study participants 

aged between 30 and 90 showed that the prevalence of osteoporosis was 

24.7%. Prevalence in women was 15%, of which 10.3% was related to 
postmenopausal women and 4.7% to premenopausal women. In the same 

survey, the prevalence in men was reported to be 9.7% 11. In another study 

in India, the prevalence of osteoporosis between the ages of 20 and 85 was 

reported 6.9%, 11.1% of which were women, and 3.9% were men 12. 

 
These discrepancies in reports of the prevalence of osteoporosis can be 

seen in research in other parts of India. It is essential to have consistent 

information on the prevalence of Osteoporosis in India. Determining the 
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prevalence and incidence of osteoporotic fractures is the first step in 

adopting the necessary strategies to reduce the burden of this challenge and 

concerns. Due to the difference in reports related to the prevalence of 

osteoporosis in the different regions of India, based on small and large 
samples, and the lack of estimates of the prevalence in  India, we decided to 

have a systematic review of all studies conducted in this field. Using meta-

analysis tools, we will also examine India's pooled prevalence of Osteoporosis 

and osteopenia. Therefore, this study aims to investigate the systematic 

analysis of evidence and studies to report the prevalence of Osteoporosis in 

India. 
 

Method 

 

This systematic review was conducted with an a priori protocol with no deviations 

in accordance with the Joanna Briggs Institute methodology for systematic 

reviews of prevalence and incidence. The following selection criteria were used for 
studies: 

 

Study Participants 

 

All studies that reported osteoporosis in adults (age 18 years and above) and 
carried out in any region/state of India, in part or exclusively, were included in 

our review. 

 

 

Condition 

 
We included studies that reported the prevalence of osteoporosis, diagnosed by 

measuring the Bone Mineral Density (BMD) by standard equipment (such as 

DEXA densitometer, Quantitative ultrasound (QUS)) either as part of primary or 

secondary objectives of the study or even reported as a covariate. 

 
Context 

 

The focus of this systematic review is to summarize the prevalence of osteoporosis 

among adults in India, so we have considered surveys or screening programs in 

the general population/schools/hospitals for the review. We have excluded all the 

studies for which full text was not available/accessible and for studies in which 
age classification was not provided. In the studies where from the same sample 

duplicate data has been provided, we have considered only one data. We have 

excluded studies where mortality estimates are provided and any modelling 

studies from our review. 

 
Types of studies 

 

Descriptive or analytical observational studies, including baseline reports of 

longitudinal cohort and analytical cross-sectional studies, were considered for 

inclusion. Experimental studies and qualitative designs were excluded. We also 

excluded conference abstracts or presentations, protocols, books/book chapters, 
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preprints, reviews—narrative or systematic, letters/news 

articles/opinions/commentaries. 

 
Search strategy 

 

A comprehensive systematic search was performed on May 23, 2022, in the 

following electronic databases: Medline (via PubMed), Embase, and ProQuest. In 

order to keep the search strategy sensitive enough, the databases were searched 

for those studies that mentioned the name of India or any of the states in India, 
along with variations of the terms related to Osteoporosis, Osteopenia with 

prevalence and cross-sectional studies within their abstracts and titles. The 

detailed search strategy template used is provided in Appendix-1 for MEDLINE. 

The search strategy, including all identified keywords and index terms, was 

adapted for each included database and information source. The reference list of 
all included sources of evidence was screened for additional studies.  

 

Study selection 

 

Following the search, all identified citations were collated and uploaded into a 

reference management software , and duplicates were removed. Titles and 
abstracts were screened by two reviewers independently for assessment against 

the inclusion criteria. Potentially relevant studies were retrieved in full, and their 

citation details were imported into the JBI System for the Unified Management, 

Assessment and Review of Information (JBI SUMARI) (JBI, Adelaide, Australia).13  

The full text of included articles was assessed in detail against the inclusion 
criteria by two reviewers. Reasons for excluding papers after full-text review that 

do not meet the inclusion criteria were recorded and reported. The discrepancies 

were discussed and resolved by consensus. In case of a disagreement, a third 

author made the decision.  

 

Assessment of methodological quality 
 

Two independent reviewers critically appraised eligible studies for methodological 

quality using standardized critical appraisal instruments from JBI for 

observational studies.14 Any disagreements that arose were resolved through 

discussion. All studies, regardless of the results of their methodological quality, 
underwent data extraction and synthesis (where possible). Sample size 

appropriateness was judged by pre-calculated cut-offs based on an estimated 

community prevalence of 1% for osteoporosis. 15 

 

Data extraction 

 
Data were extracted from studies included in the review by two independent 

reviewers using a modified version of the standardized data extraction tool for 

prevalence and incidence in JBI SUMARI. The data extracted included specific 

details about the condition, populations, study methods, and proportions of 

interest for osteoporosis.  
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Data synthesis 

 

A narrative synthesis of relevant findings from the included studies and the 

subgroups of interest was done. Studies, where possible, were pooled in a 
statistical meta-analysis using R software packages (Meta and metafor). 16 Effect 

sizes were expressed as a proportion with 95% confidence intervals around the 

summary estimate. Statistical analyses were performed using both random and 

fixed-effects models using the double arcsine transformation approach. Subgroup 

analyses were conducted where there was sufficient data to 

investigate. Heterogeneity was assessed statistically using the standard chi-
squared, tau, and I-squared tests. Publication bias was assessed using funnel 

plots.  

 

Results 

 
Study inclusion 

 

We included a total of 12 articles in this review that were identified from the 

screening of 638 articles from database searches. The details of exclusions and 

reasons are shown in the PRISMA flow chart below (Figure 1) 

 
Figure 1- PRISMA flow chart 

  

Methodological quality of the included studies 

 

The methodological quality of the included studies as a whole was adequate based 
on the results of the critical appraisal. All studies were adequate in terms of the 

sampling frame used, sample size, Osteoporosis identification and measurement 

methods. While 83.33% of the studies had done detailed data analysis, and 

58.33% have provided detailed study settings. The details of the critical appraisal 

findings of the included studies are provided in table 1. 
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Table-1 Methodological quality of included studies 

 
Study ID Appropriate 

Sample 
frame 

Appropriate 
Sampling 

Adequate 
Sample 
size  

Detailed 
Study 
setting 

Adequate 
Data 
analysis 

Adequate 
Methods for 
Osteoporosis 

identification 

Reliable 
Measurement 
of 

Osteoporosis 

Appropriate 
Statistical 
analysis 

Adequate 
Response 
rate 

Chhibber 
2007 

Y N Y Y Y Y Y Y U 

Neema 2009 Y Y Y Y Y Y Y Y Y 

Aggarwal 
2011 

Y U Y N N Y Y Y U 

Agrawal 2012 Y N Y N Y Y Y Y Y 

Agrawal 2013 Y N Y Y Y Y Y Y Y 

Kaur 2013 Y Y Y N N Y Y Y Y 

Bhat 2016 Y U Y U Y Y Y Y U 

Modagan 

2018 

Y U Y Y Y Y Y Y Y 

Kaushal 2018 Y U Y Y Y Y Y Y Y 

Kadam 2018 Y Y Y Y Y Y Y Y Y 

Padmanabhan 
2019 

Y U Y N Y Y Y Y Y 

Khinda 2022 Y Y Y Y Y Y Y Y Y 

% 100% 33.33% 100% 58.33% 83.33% 100% 100% 100% 75% 

 

Characteristics of included studies 

 

The review synthesized results from 5261 participants collected between 2007 

and 2022. We found the reported studies from five states and two union 
territories of India, and one reported study has not mentioned the study location. 

All the reported studies have provided age distribution, with three studies from 

both genders. The majority of the participants, 60% (6) of the studies, included 

only female participants, and only one study included only male participants. 

While seven studies reported findings from community-based settings rest were 
carried out in the hospital-based setting. All the studies except two BMD 

measurements were carried out using the DEXA densitometer, which is the gold 

standard for testing BMD. Two of the studies used Quantitative ultrasound. The 

descriptive characteristics of the included studies are summarized in the table-2 

below. 

 
Study 
ID 

Ye
ar 

State Participant 
characteristics 

Conditio
ns and 

measure
ment 

methods  
 

Description of main results 

Age 
grou

ps 
inclu

ded- 

Gende
r- 

(Males
=%)] 

Setting
- 

N= Prevale
nce of 

Osteopo
rosis= 

Prevale
nce of 

Osteop
enia= 

Gend
er 

wise: 

Remarks 

Chhibbe

r 2007 

20

07 

New 

Delhi, 
Haryan

a 

60 

years 
and 

abov
e 

Femal

e 

Comm

unity-
based 

setting 

BMD 

measure
ment 

using 
DXA 

machine 
Hologic 

densito
meter 

QDR450
0A 

43

0 

61.63% 29.30 Fem

ales 
61.6

3% 

Post-

Menopau
sal 

61.63% 

Neema 20 Mahara 40- Femal Comm BMD 11 15.4%  Fem Premeno
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2009 09 shtra 60 

years 

e unity 

based 
setting 

measure

ment 
using 

Quantita
tive 

ultrasou
nd (QUS) 

measure
ment, 

22 ales- 

15.4
% 

pausal- 

1.9% 
Post-

Menopau
sal- 

13.5% 

Aggarwa
l 2011 

20
11 

Chandi
garh 

45 
years 

abov
e 

Femal
e 

Comm
unity-

based 
setting 

BMD 
measure

ment 
using 

the 
DEXA 

Densito

meter 

20
0 

53%  Fem
ales- 

53% 

 

Agrawal 
2012 

20
10 

 35 
years 

and 
abov

e 

Femal
e 

Comm
unity-

based 
setting 

BMD 
measure

ment 
using 

Quantita
tive 

ultrasou
nd (QUS) 

measure
ment 

15
8 

13.3 48.1 Fem
ales- 

13.3
% 

Premeno
pausal- 

5.7 % 
Post-

Menopau
sal- 7.6 

% 

Agrawal 
2013 

20
10-

20
11 

Uttar 
Prades

h 

50 
years 

and 
abov

e 

Male -
100% 

Hospit
al-

Based 
setting 

The 
BMD 

was 
measure

d by 
dual-

energy 
X-ray 

absorpti
ometry 

(DXA; 
Lunar 
DPX-NT, 

GEMedic
al 

System, 
USA) 

20
0 

8.5 42% Male
-  

8.5% 

 

Kaur 
2013 

20
11 

Punjab, 
Haryan

a, 
Chandi

garh 

45-
80 

years 

Femal
es 

Comm
unity-

based 
setting 

BMD 
measure

ment 
using 

the 
DEXA 

Densito
meter 

25
0 

26.4%  Fem
ales- 

26.4
% 

Post-
Menopau

sal- 26.4 
% 

Bhat 
2016 

20
14-

20
15 

UP 60 
and 

abov
e 

Males Comm
unity 

based 
setting 

BMD 
measure

ment 
using 

dual-
energy 

X-ray 
absorpti

ometry 
(DXA, 

Hologic 
QDR 

4500 A, 
Bedford,

MA) 

24
1 

19% 56% 
Male-

56% 

Male
- 

19% 

 

Modaga

n 2018 

20

18 

Tamil 

Nadu 

30-

90 

Both 

Males
-

49.15

Hospit

al-
based 

setting 

BMD 

measure
ment 

using 

77

3 

24.7% 

 

44.6% 

Male- 
22.5% 

Female

Male

s-
9.7% 

Fem

Premeno

pausal- 
10.3% 

Post-
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% the 

DEXA 
Densito

meter 

-22.1% ales- 

15% 

Menopau

sal- 4.7% 

Kaushal 

2018 

20

18 

New 

Delhi 

18 

years 
abov

e 

Both 

Males
-

58.77
% 

Hospit

al-
based 

setting 

BMD 

measure
ment 

using 
dual-

energy-
X-ray 

absorpti
ometry 

(DXA) 
machine  

52

4 

6.9% 

 

34.1% 

Male- 
17.5% 

Female
-16.6% 

Male

s-
2.4% 

Fem
ales- 

4.5% 

 

Kadam 

2018 

20

14-

20
16 

Mahara

shtra 

40-

75 

Both 

Male- 

45.84
% 

Comm

unity-

based 
setting 

BMD 

measure

ment 
using 

Lunar 
DPX‑PR

O total 
body 

pencil 
beam 
Densito

meter 

42

1 

16.4% 49.8% 

Males-

25.6% 
Female

s-24.2 
% 

Male

s-

6.7% 
Fem

ales-  
9.7% 

 

Padman
abhan 

2019 

20
18 

Tamil 
Nadu 

30-
70 

Femal
es 

Comm
unity-

based 
setting 

BMD 
measure

ment 
using 
Quantita

tive 
ultrasou

nd (QUS) 
measure

ment 

27
0 

15.9% 57.4% Fem
ales- 

15.9
% 

Premeno
pausal- 

4.4% 
Post-
Menopau

sal- 
11.5% 

Khinda 

2022 

20

19-
20

20 

Punjab 50-

80 

Femal

es 

Comm

unity-
based 

setting 

BMD 

measure
ment 

using 
dual 

energy 
X-ray 

absorpti
ometry 

(DXA) 

67

2 

30.50% 44.19

% 
Female

s- 
44.19

% 
 

Fem

ales- 
30.5

0% 

Post-

Menopau
sal- 

11.5% 

 

Review findings 

 

The pooled prevalence of osteoporosis among adults in India is 22.9% (95% CI: 
14.9-32.0%). Osteoporosis prevalence was higher among females at 26.3% (95% 

CI: 16.9-37.0%) as compare to males at 10.9% (95% CI: 4.5-19.7).The forest plots 

for the meta-analysis is given in the figure-2, 3 and 4 below.  
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Figure 2- Prevalence of Osteoporosis in India 

 

 
Figure 3- Prevalence of Osteoporosis in Male 

 

 
Figure 4- Prevalence of Osteoporosis in female 

 

The pooled prevalence of osteopenia among adults in India was 44.8% (95% CI: 

38.9-50.7%). The prevalence of osteopenia among males was 45.7% (95% CI: 

36.1-55.6), and in females, 43.6% (95% CI: 37.2-50.2). All meta-analyses reported 

a high degree of heterogeneity in the study results. The forest plot for meta-

analysis is given in figure-5,6 and 7 below 
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Figure 5- Prevalence of Osteopenia in India 

 

 
Figure 6- Prevalence of Osteopenia in Male 

 

 
Figure 7- Prevalence of Osteopenia in female 
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Discussion 

 

This present review summarized and synthesized findings from 12 studies from 

India among adults that included 5261 participants. The pooled prevalence of 
osteoporosis was 22.9% and for osteopenia was 44.8%. The prevalence was higher 

as compared to the global prevalence of osteoporosis found in the systematic 

review by Salari et al., which was 18.3% 3. The difference can be attributed to the 

difference in genetic characteristics, gender, and race of study participants. 

However, the prevalence found in our review was lower than in China reported by 

Chen et al., which was 27.96% 17. 
 

In our review, we found a high prevalence of osteoporosis among female 

participants, 26.3%, compared to males, 10.9%. The findings were similar to the 

review by Salari et al. They found a prevalence of 25.9% in females compared to 

11.7% in males. In our review of 12 studies, only 3 have taken both genders as 
study participants, and 7 studies have only female study participants. Two 

studies have only male study participants. In three papers, only postmenopausal 

female participants were taken, and prevalence was calculated. In our review we 

have considered osteoporosis and osteopenia prevalence by BMD measurement, 

irrespective of the measurement site. In three of the papers, osteoporosis and 

osteopenia differentiation is not provided.  
 

While our review considered only peer-reviewed published data, a significant 

source of government data generated from screening programs in various states 

that do not meet the criteria above may also be available. State-wise data is not 

consistently available, limiting generalizations made for the country from regional 
studies. The overall studies considered only study participants from five states 

and two union territories, which highlights that most states are left behind. While 

this review attempts to answer a highly relevant and focused research question, 

its strengths include a robust methodology, use of standardized tools and a highly 

sensitive search strategy. It has a few limitations as well. Another limitation was 

the high degree of heterogeneity reported in our study. The review has included 
studies with moderate to good methodological quality. However, individual study 

variations in populations, settings and other potential bias may impact the 

findings.  

 

Our systematic review that synthesized data from around 5261 participants is the 
first from India to summarize the prevalence of Osteoporosis and Osteopenia. 

With one of the leading causes of death in elderly population Osteoporosis is still 

being neglected as a major health issue in India. Improved access to screening 

services, further implementation research and health systems interventions are 

required to enhance the uptake screening for osteoporosis.  
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