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Burden of falls among elderly persons in India: A systematic

review and meta-analysis

RAVNEET KAUR, MANIKALAIVANI, AKHIL DHANESH GOEL, ANILKUMAR GOSWAMI,
BARIDALYNE NONGKYNRIH, SANJEEV KUMAR GUPTA

ABSTRACT

Background. Falls are one of the leading causes of death
and disability among elderly persons. In India, there is
paucity of data on the prevalence of falls, particularly among
community-dwelling elderly persons. To estimate healthcare
costs related to falls and formulation of fall prevention
strategies, there is a need of reliable estimates of magnitude
of falls. We aimed to provide a community-based pooled
estimate of the burden of falls among elderly persons in India.

Methods. A systematic literature search was done
manually as well as electronically through PubMed, Google
Scholar, Cochrane library, IndMed, Embase and WHO
databases. Community-based original studies conducted in
India were included. No restriction for the date was used.
Meta-analysis was done using the random effects model.

Results. Sixteen studies were included in the review and
meta-analysis. These studies included a total of 14 844
elderly persons, of which 2707 reported falling. The pooled
prevalence of falls was found to be 31% (95% CI 23%-—
39%). There was significant heterogeneity between the
studies (I2=98.08%, p<0.01).

Conclusion. There is a high prevalence of falls among
elderly persons in India. However, the available studies have
considerable methodological variations and are of limited
quality. Realistic estimates are required for designing
programmes for prevention of falls and for rehabilitation.
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INTRODUCTION

There has been a dramatic demographic transition in India
during the past five decades. The increase in life expectancy has
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resulted in a substantial rise in the number of elderly persons.
In 2011, India had 98 million people aged 60 years and above.
It is expected that this number will increase to 143 million by
2021.! However, the elderly in India encounter multiple health
issues, including various medical and psychosocial problems.
Falls are one of the major problems faced by the elderly.

Fall is defined as ‘inadvertently coming to rest on the
ground, floor, or other lower level, excluding intentional change
in position to rest’.?

Falls are one of the leading causes of death and disability
among elderly persons. Falls account for 20%-30% of injuries,
and for 50% of injury-related hospitalization in this age group.>*
Even when falls do not result in serious injuries, they do have
an impact on mobility and functionality of the elderly.

In India, there is paucity of reliable data on the prevalence
of falls among elderly persons. The available hospital-based
studies on the prevalence of falls are not representative as these
are not community-based studies.

The available community-based studies have reported the
prevalence of falls among elderly persons to be 2.4%—50%.
Such varying results may be attributed to the difference in study
settings, and time criteria for prevalence. High prevalence of
falls in these studies reflects the need for interventions to
prevent them. However, there is a need for clear understanding
of magnitude of falls for reliable estimates of healthcare costs
related to falls, as well as the formulation of fall prevention
strategies and programmes.

Hence, in view of varying estimates available from different
studies, this meta-analysis was undertaken to determine the
realistic magnitude of falls among the elderly. This will help in
planning of programmes for prevention of falls, as well as
designing of services so that falls-related morbidity and mortality
may be addressed.

METHODS
Data sources and search strategy

A systematic literature search was done by two authors (RK and
ADG) using electronic as well as manual methods. The following
bibliographic databases were searched electronically: PubMed,
Google Scholar, Cochrane library, Ind Med, Embase and WHO
databases. The various keywords used to build the search
strategy were: accidental falls, falls, aged, elderly, older adults,
India, Indian.
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The manual search was done at the B.B. Dikshit Library of the
All India Institute of Medical Sciences, New Delhi, and the
National Medical Library, New Delhi. In addition to the hard
copies, these libraries have an electronic database of catalogue
of theses and other reports. An electronic search was done by
the authors and the relevant materials were gathered and read.
Potentially relevant quantitative and qualitative studies, as well
as review articles, were retrieved.

Authors of two studies with certain missing details were
contacted through email and their studies included.

Study selection and data extraction

For inclusion in the meta-analysis community/population-based
original studies conducted in India were considered. Only
English language articles were included in this review. No
restriction for date was used.

After removing duplicates, all the titles and abstracts were
read by two authors independently (RK and ADG). All the
concordant and discordant articles, as reviewed by the two
authors, at this stage were included for the screening of full text.
The full text of all the relevant articles was further read in detail
and judged for inclusion criteria by two authors independently.
Any discrepancies were resolved by consensus with a third
author (SKG). Bibliography of all the selected articles was
further read for any additional studies. Any discrepancies
about the inclusion of studies were discussed among the
authors and were resolved. All studies fulfilling the above-
mentioned criteria were included in the systematic review and
meta-analysis (Fig. 1).

Data were arranged in a tabular format consisting of study
characteristics such as place of study, year of study, sampling
method and sample size; population characteristics such as age
and gender; and outcome characteristics such as the prevalence
of falls disaggregated for gender and the duration of enquiry.

Assessment of quality of the studies

Quality assessment of the studies was done by using the
‘Joanna Briggs Institute Critical Appraisal Tool for Prevalence
Studies’ developed by Munn et al.’ This tool included the
following criteria, applicable to this review: (i) representativeness
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of the sample; (ii) appropriateness of the recruitment method,
(ii1) adequate sample size; (iv) description of study subjects and
settings; (v) objective/standard criteria used for measurement
of condition; (vi) reliability of the measurement methods; (vii)
appropriateness of statistical analyses; and (viii) accounting
for confounding factors/subgroups or differences.

A score of one was given for a ‘yes’, and zero for ‘no’.

Of a maximum score of 8, two studies®’ scored a minimum
of 4. Only four studies® ' met all the quality criteria and scored
8. The score of all other studied ranged from 5 to 7.

Although we assessed the methodological quality of selected
studies; however, there were relatively few studies that
addressed our research question. Hence, we included all the
studies found eligible, irrespective of their quality.

Data analysis

A meta-analysis was done for the prevalence of falls in India.
Heterogeneity between the studies was assessed using I?
statistic and chi-square test. An I? value of <25% indicated low
heterogeneity and between 25% and 50% indicated moderate
heterogeneity, while value more than 50% indicated a high
degree of heterogeneity.

To account for between-study variability, we used the
random-effects model to yield a pooled estimate of the prevalence
of falls in India.

Sensitivity analysis was undertaken to determine the
differences in pooled effects by dropping the studies that were
found to be influencing the summary estimates, i.e. Thakur et
al.® and Ravindran and Kutty.!? Since there was a difference in
the duration of recall for falls (nine studies enquired about falls
in the past 12 months, six studies asked for falls in the past 6
months and one study did not mention the duration of recall),
pooled estimates were calculated separately for studies reporting
falls in the past 6 and 12 months, respectively.

Forest plots were generated to show the prevalence
proportions with corresponding 95% Cls for each study and the
overall pooled prevalence.

All statistical analysis was done using software Stata 12.0
(Stata Corp LP, College Station, Texas, USA) ‘metaprop’
command. The ‘metaprop’ command is used for pooling

Records identified through cross-references and manual search
n=2

Records excluded on reading titles and abstracts
n=777

Full text articles excluded with reasons:
Not prevalence study: n=5

Not of falls: n=14

Not community based: n=9

Not in elderly: n=1

Fic 1. Flowchart depicting the selection process of studies to be included in review (PRISMA flowchart)
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proportions in a meta-analysis of multiple studies and displays
the results in forest plot. It calculates the confidence interval
using the Wilson method and quantifies heterogeneity using

the I measure.

RESULTS

We identified a total of 1303 titles by computerized and manual

197

searching. Ofthe 882 articles remaining after omitting duplicates,
777 articles were further excluded based on title and abstracts.
Of the 45 remaining articles, 29 were excluded for various

reasons such as not prevalence studies (#n=5), not regarding
falls (n=14), not community-based assessment (#=9) and not in
elderly (n=1). Thus, we finally reviewed 16 studies for the meta-

TaBLE I. Community-based studies on prevalence of falls among elderly included for meta-analysis

analysis. These studies which were done from 2003 to 2017

Author (year)

Population

Sample size

Prevalence of falls

Joshi et al.® (2003)

Goswami et al.® (2005)

Krishnaswamy and Gnanasambandam' (2005)

Johnson' (2006)

Thakur et al.® (2013)

Thakur et al® (2013)

Stalin et al.” (2015)

David and Samuel® (2014)

Mane et al.'® (2014)

Patil et al.”” (2015)

Philip et al.'® (2015)

Tripathy et al.'® (2015)

Agarwalla et al.'® (2016)

Saikia ef al.* (2016)

Sirohi ef al.!' (2017)

Ravindran and Kutty'? (2016)

Age: >60 years

Place: Chandigarh city and Panchkula

Sampling: random

Age: >60 years

Place: Ballabgarh, Haryana
Sampling: random

Age: >60 years

Place: multicentric
Sampling: not mentioned
Age: >58 years

Place: Thiruvananthapuram
Sampling: non-random
Age: >60 years

Place: Pune (urban)
Sampling: non-random
Age: >60 years

Place: Pune (rural)
Sampling: non-random
Age: >60 years

Place: Kotakuppam, Tamil Nadu
Sampling: random

Age: >65 years

Place: Ludhiana

Sampling: random

Age: >60 years

Place: Raichur

Sampling: random

Age: >60 years

Place: Bengaluru City
Sampling: random

Age: >60 years

Place: Ludhiana

Sampling: random

Age: >60 years

Place: Chandigarh
Sampling: random

Age: >60 years

Place: Kamrup, Assam
Sampling: random

Age: >60 years

Place: Guwabhati City
Sampling: random

Age: >60 years

Place: Ballabgarh, Haryana
Sampling: random

Age: >60 years

Place: Thiruvananthapuram
Sampling: random

n=200
M:F 98:102

n=987
M:F 490:497

n=10200
M:F not mentioned

n=83
M:F 0:83

n=203
M:F 78:125

n=204
M:F 78:126

n=313
M:F 147:166*

n=100
M:F 37:63

n=250
M:F 130:120

n=416
M:F 148:2687

n=170
M:F 69:101

n=300
M:F 160:140

n=360
M:F 151:209%

n=400
M:F 183:217

n=456
M:F 201:255

n=202
M:F not mentioned

Prevalence 51.50%
M:F not mentioned
Duration: not mentioned

Prevalence 23.60%
M:F 18.2%:29.0%
Duration: past 12 months

Prevalence 14%
M:F not mentioned
Duration: past 6 months

Prevalence 45.20%
All women only
Duration: past 12 months

Prevalence 7.80%
M:F not mentioned
Duration: past 6 months

Prevalence 2.40%
M:F not mentioned
Duration: past 6 months

Prevalence 11.40%
M:F 2.0%:16.9%%*
Duration: past 12 months

Prevalence 42%
M:F 32.4%:46.0%%
Duration: past 12 months

Prevalence 36.80%
M:F not mentioned
Duration: past 6 months

Prevalence 29.8%

(95% CI 21.1%—-38.4%)
M:F 27.0%:31.3%
Duration: past 6 months
Prevalence 28.20%

M:F 24.6%:30.7%
Duration: past 12 months
Prevalence 31%

M:F 25%:37.1%%
Duration: past 12 months
Prevalence 41.90%

M:F 39.7%:60.3%*
Duration: past 12 months
Prevalence 19.50%

M:F 14.2%:24.0%%
Duration: past 6 months
Prevalence 36.60%

M:F 31.5%:40.6%
Duration: past 12 months
Prevalence 26.73%
(95% CI 20.6%-32.8%)
M:F not mentioned
Duration: past 12 months

* Author contacted for data 1 Calculated

F females
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covered various geographical zones of the country: north zone
(n=6), south zone (n=5), west zone (n=2) and east zone (n=2)
while one was a multi-centric study.

There were 14 844 elderly individuals surveyed across these
16 studies, of which 2707 individuals reported falling. All the
studies interviewed elderly >60 years except Johnson and
David and Samuel’ who used age groups of >58 years and >65
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years, respectively. In 12 studies, the sampling strategy has
been described as random sampling.

Table I shows various community-based studies conducted
in India on the prevalence of falls among the elderly that were
included for meta-analysis. These studies were included as
comparable data in terms of community-based nature, age
group, definition of fall could be retrieved for these studies.

%

0
Proportion (95% CI)  Weight

Study (year)
I

Joshi (2003) ! —_— 0.51 (0.44, 0.58) 6.20
Goswami (2005) -0-:‘ 0.24 (0.21, 0.27) 6.47
Krishnaswamy (2005) . : 0.14 (0.13, 0.15) 6.53
Johnson (2006) i —_— 0.46 (0.35, 0.58) 5.78
Stalin (2013) —— i 0.11(0.07, 0.17) 6.21
Thakur Rural (2013) -— i 0.02 (0.01, 0.06) 6.21
Thakur Urban (2013) —— i 0.08 (0.05, 0.12) 6.32
David (2014) | ——— 0.42 (0.32, 0.52) 5.90
Mane (2014) i —_—— 0.37 (0.31, 0.44) 6.27
Patil (2015) -5-0— 0.30 (0.26, 0.35) 6.37
Philip (2015) —i-‘— 0.28 (0.22, 0.36) 6.15
Tripathy (2015) 4:—0— 0.31(0.26, 0.37) 6.31
Agarwalla (2016) : —_—— 0.42(0.37, 0.48) 6.35
Saikia (2016) —— i 0.19 (0.15, 0.23) 6.37
Sirohi (2016) i —— 0.37 (0.33, 0.42) 6.39

Ravindran (2016)

+
Overall (1= 97.92%, p = 0.00) <>
1
1
1
1

0.27 (0.21, 0.34) 6.20
0.27 (0.20, 0.33) 100.00

T ! ! ! !
6 7 8 .9 1

F1G6 2. Forest plot showing the pooled prevalence of falls among elderly persons, using the

random effects model

%

Study (year) Proportion (95% Cl)  Weight
Joshi (2003) i —— 0.51 (0.44, 0.58) 7.09
Goswami (2005) - 0.24 (0.21,0.27) 7.40
Krishnaswamy (2005) . i 0.14 (0.13, 0.15) 7.47
Johnson (2006) i —_—— 0.46 (0.35, 0.58) 6.59
Stalin (2013) —— i 0.11(0.07, 0.17) 7.09
David (2014) i —— 0.42 (0.32, 0.52) 6.73
Mane (2014) i—‘— 0.37 (0.31, 0.44) 7.16
Patil (2015) — 0.30 (0.26, 0.35) 7.29
Philip (2015) —OE— 0.28 (0.22, 0.36) 7.02
Tripathy (2015) —:0— 0.31(0.26, 0.37) 7.21
Agarwalla (2016) i —— 0.42 (0.37,0.48) 7.26
Saikia (201 6) —— i 0.19 (0.15, 0.23) 7.28
Sirohi (2016) i —— 0.37 (0.33, 0.42) 7.30
Ravindran (2016) —_—— 0.27 (0.21,0.34) 7.00
Overall (1= 97.95%, p = 0.00) <> 0.31(0.23, 0.38) 100.00
|
i
[ I [ | [ | I | | [
A 2 3 4 5 6 T 8 9 1

Fic 3. Forest plot, after sensitivity analysis, showing the pooled prevalence of falls among

elderly persons in India
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The highest prevalence of falls was reported as 51.5% and
lowest as 2.4%.

Estimated pooled prevalence

The pooled prevalence of falls was 27% (95% CI 20%—-33%) with
significant heterogeneity between the studies (7’=97.9%, p<0.01;
Fig. 2).

Sensitivity analysis
A sensitivity analysis was performed after dropping the
studies®'? that influenced the pooled estimates. This analysis
showed the random effects pooled estimate of the prevalence
of falls to be 31% (95% CI 23%-39%). There was significant
heterogeneity between the studies (//=98.08%, p<0.01; Fig. 3).
Meta-analysis of studies that reported fall in the past 6
months showed a pooled prevalence of 17% (95% CI 10%—

199

25%), with significant heterogeneity between the studies
(PP=97.42%, p<0.01; Fig. 4).

For studies that reported fall in the past 12 months, the
pooled prevalence was found to be 31% (95% CI 25%-38%; Fig.
5). This is similar to the overall pooled estimate, irrespective of
the duration of recall. However, the heterogeneity was lesser
(=92.9%, p<0.01).

DISCUSSION

Falls have been recognized as one of the leading causes of death
and disability among elderly persons. Besides being more
vulnerable to falls due to decreased sensory and locomotor
abilities, the elderly are more vulnerable to injuries due to
fragility of organs; and time to recover is long due to the slow
recovery process.

The prevention of falls has been identified as one of the

Study Prevalence (95% Cl)  Weight
i
I

Krishnaswarny et al (2005) - | 0.14 (0.1, 0.15) 17.36
|
|
]

Thakur etal Rural (2013) —— : 0.02 (0.01, 0.06) 16.17
I
1
]

Thakur et al Urban (2013) D — ! 0.08 (0.05,0.12) 16.57
|
I
I

Mane et al (2014) i ——————————037(0.31,044) 16.38
I
1
|

Patil etal (2015) ! —— 0.30 (0.26, 0.35) 16.77
I
|
1

Saikia et al (2016) —_ 0.19 (0.15,0.23) 16.74
|

Overall (= 97.42%, p = 0.00) Q 0.17 (0.10, 0.25) 100.00
|
|
[
I
]
1
.

T T T T T

2 0 2 4 6

Fic 4. Forest plot showing pooled prevalence of falls in 6 months among elderly persons in India

Study Prevalence (95% Cl) Weight
i

Goswami et al (2005) —_—— : 0.24 (0.21, 0.27) 12.08
1
1

Johnson et al (2006) : 0.46 (0.35, 0.58) 9.73
1
1

Stalin et al (2013) —_— : 0.11(0.07, 0.17) 11.13
1
1

David et al (2014) : —_— 0.42 (0.32, 0.52) 10.11
1

Philip et al (2015) —_— 0.28 (0.22, 0.36) 10.92
1
1

Tripathy et al (2015) —0'— 0.31(0.26, 0.37) 11.50
1
1

Agarwalla et al (2016) : —— 0.42 (0.37, 0.48) 11.63
1
1

Sirohi et al (2016) | —— 0.37 (0.33, 0.42) 11.77
1
1

Ravindran et al (2016) —0—:— 0.27 (0.21, 0.34) 11.13

Overall (I* = 92.91%, p = 0.00) <> 0.31(0.25, 0.38) 100.00
1
1
1
i
I

| | | | | |
-2 0 82 4 K 8

Fic 5. Forest plot showing the pooled prevalence of falls in 12 months among elderly persons in

India
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important measures, which can improve the quality of life
among the elderly, and can optimize their health and well-being.
With increase in population of the elderly in India, there is a need
for clear understanding of the magnitude of falls.

We found a pooled prevalence of 27% (95% CI 22%—33%)
in our review. The majority of studies included in this meta-
analysis were cross-sectional studies and included data obtained
from self-reported history of fall. This might have led to recall
bias, resulting in either underestimation or overestimation of
burden of falls. Moreover, individuals who might have died due
to fall could not be considered in such studies, leading to
Neyman bias.

There are few other limitations in our meta-analysis. There
was considerable variation in the methodology of the studies
included. Most of the studies were conducted in urban settings,
while few were in rural settings. The duration of recall for history
of fall is also different in various studies. The studies showed
high degree of heterogeneity (1’=97.9%). In sensitivity analysis
after removing the studies that influenced our results, pooled
prevalence was found to be 31% (95% CI 23%—39%), and I* was
found to be 98.0%. The pooled estimate for studies that reported
falls in the past 12 months was similar to the overall pooled
estimate (31%; 95% CI 23%—-39%).

Another limitation of the present analysis is that it may be
subject to publication bias. Moreover, we included articles
published only in the English language. Although the studies
were assessed for quality, we included all the studies in the
meta-analysis due to their limited number. Subgroup analysis
(by age, gender and place of residence) was not done due to
small number of studies.

However, the strength of our review is that we included only
community-based studies. The sample size (14 844) is also
large, which increased the likelihood of reasonably precise
pooled estimate. An effort was made to include unpublished
work and grey literature. For details, individual authors (Stalin
and Ravindran) were contacted. Separate analysis was done
according to the duration of recall for fall (6 and 12 months).

Globally, a number of systematic reviews and meta-analyses
are available for risk factors of falls and interventions for fall
prevention among elderly persons,?* but there is lack of data
regarding magnitude of falls among elderly persons. We tried
to provide a community-based pooled estimate of burden of
falls among elderly persons in India.

Conclusion

Nearly one-fourth of the elderly experience falls in the
community; the overall prevalence being 31%. However, this
evidence is of limited validity due to methodological variations
across studies. Nationally representative estimates are required
to develop programmes for prevention and reduction of falls,
including rehabilitation.

Conflicts of interest. None declared
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