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Abstract
Background: The study aimed to examine the prevalence and correlates of injury among older adults in
India.

Methods: The study included 72,262 individuals (45 years and older) from the cross-sectional 2017-2018
Longitudinal Ageing Study in India (LASI) Wave 1.

Results: More than one in ten participants (12.9%) had a major injury in the past 2 years, 2.3% had a road
tra�c injury, 9.4% had a fall injury and 1.9% had other injuries in the past 2 years. In adjusted logistic
regression analysis, having 5-9 years education (Adjusted Odds Ratio-AOR: 1.14, 95% Con�dence Interval-
CI: 1.01-1.79), having sleep problems (AOR: 1.39, 95% CI: 1.23-1.57), having two or more chronic
conditions (AOR: 1.21, 95% CI: 1.05-1.39), functional disability (AOR: 1.19, 95% CI: 1.04-1.35), pain (AOR:
1.81, 95% CI: 1.63-2.02), binge drinking  (AOR: 1.27, 95% CI: 1.03-1.55), tobacco use (AOR: 1.22, 95% CI:
1.10-1.36), poor near vision (AOR: 1.17, 95% CI: 1.03-1.33), and hearing problems (AOR: 1.30, 95% CI:
1.11-1.52) were positively associated with past two years major injury. Compared to Scheduled tribe,
Scheduled caste (AOR: 0.65, 95% CI: 0.54-0.78), and other backward class (AOR: 0.85, 95% CI: 0.76-0.96),
having high subjective socioeconomic status (AOR: 0.85, 95% CI: 0.75-0.97), and urban residence (AOR:
0.82, 95% CI: 0.73-0.93) were negatively associated with past two years major injury. Younger age and
male sex were associated with road tra�c injury and older age and female sex with were associated with
fall injury. Rural residence was associated with fall and other injury. Poor grip strength was positively
associated with fall and other injury. Having depressive symptoms and vigorous physical activity were
associated with other injury

Conclusion: More than one in ten participants (12.9%) had a major injury in the past 2 years, and several
risk factors were found that can be utilized in injury prevention strategies in India.

Introduction
“Unintentional injuries are typically classi�ed according to the means of their occurrence: poisoning,
burns and scalds, drowning, falls and transport-related.” [1]. Low- and middle-income countries, such as in
India, experiencing an increase in the older population, rapid motorization, urbanization, and
industrialization, which may contribute to an increase of injury [2–5]. Older adults may be more
vulnerable to injury because of a reduction in muscle mass, loss of mineral bone density, dietary calcium
de�ciency, a decrease in physical activity, and increase in functional disability [6, 7]. To monitor the
prevalence and risk factors of unintentional non-fatal injury among older adults is vital to inform
intervention strategies [8]. In a national study among older adults (≥ 50 years) in India in 2007, the
prevalence of past-year unintentional injury was 9.1%, past-year fall-related injuries 6.6% [9], past-year
road tra�c injury 2.4%, and other bodily injury (except falls) 2.6% [10]. In India, 11% of all deaths are
caused by injury [11]. There is a lack of a more recent national study on the prevalence and correlates of
injury among older adults in India.
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In other low- and middle-income countries, among older adults (≥ 50 years), the prevalence of past-year
unintentional injury was 5.1% in China, 5.7% in Ghana, 4.2% in Mexico and 1.3% in South Africa, and the
prevalence of past-year fall-related injury was 3.1% in China, 2.6% in Ghana, 2.8% in Mexico and 1.0% in
South Africa [9]. The prevalence of past-year road tra�c injury was 1.8% in China, 1.7% in Ghana, 1.7% in
Mexico, and 1.8% in South Africa, and the prevalence of other bodily injury (except falls) was 2.1% in
China, 2.8% in Ghana, 1.4% in Mexico and 0.9% in South Africa [10]. In Indonesia, among older adults (≥ 
50 years), the past 2-years prevalence of fall related injuries was 12.8% [12], in the Philippines among
older adults (≥ 60 years), the prevalence of self-reported injuries was 1.2% [13], in Ecuador among
persons (≥ 60 years) the prevalence of past-year fall-related injury was 11.4% [14], and in a review on
falls among older adults in various regions in India, Joseph et al. [15] found that the prevalence of falls
ranged from 26–37%.

Risk factors among older adults for injuries, including fall-related injury, may include lower
socioeconomic status, older age, female sex, residing in rural areas, mutimorbidity, pain, low grip strength,
poor cognitive functioning, functional disability, pain, imbalance, vision problems, hearing problems,
sleeping problems, depressive symptoms, physical inactivity, tobacco use, alcohol use and obesity [9, 10,
12, 15–17]. The aim of the study was to assess the prevalence and correlates of non-fatal injury among
persons aged 45 years and older in India.

Methods
Sample and procedures

Cross-sectional data from the nationally representative Longitudinal Ageing Study in India (LASI) Wave 1,
2017–2018 were analyzed (the overall household response rate is 96%, and the overall individual
response rate is 87%.) [18]. Interview, physical measurement and biomarker data were collected from
individuals aged 45 and above and their spouses, regardless of age, in a household survey. Details of the
sampling strategy have been described elsewhere [18]. The study was approved by the Indian Council of
Medical Research (ICMR) Ethics Committee and written informed consent was obtained from participants
[18].
Measures

Outcome measure

Major injury was assessed with the question, “In the past two years, have you sustained any

major injury?” (Yes/No) “What was the cause of that injury? [Multiple answers are allowed]” (“Tra�c
accident, Struck by person or object, c. Fire, �ames, burn, electric Shock, Drowning, Poisoning, Animal
attack or bite, Fall, and Others”). [18] We grouped these injury causes into 1) road tra�c injuries, 2) fall
injuries, and 3) other injury.
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Sociodemographic information included age (years), sex (male, female), education (none, < 5 years, 5–9
years, and ≥ 10 years), Cast or tribe (Scheduled tribe, Scheduled caste, other backward classes, none of
these), residence (rural, urban) and subjective socioeconomic status. The latter was sourced from the
item, “Please imagine a ten-step ladder, where at the bottom are the people who are the worst off – who
have the least money, least education, and the worst jobs or no jobs, and at the top of the ladder are the
people who are the best off – those who have the most money, most education, and best jobs. Please
indicate the number given (1–10) on the rung on the ladder where you would place yourself.” [18].
Socioeconomic steps 1 to 3 were classi�ed as poor, 4–5 as medium, and 5–10 as high socioeconomic
status.

Sleep problems were assessed with four questions: (1) “How often do you have trouble falling asleep?”
(2) “How often do you have trouble with waking up during the night?” (3) “How often do you have trouble
with waking up too early and not being able to fall asleep again?” (4) “How often do you feel really rested
when you wake up in the morning?” Responses options were “never, rarely (1–2 nights per week),
occasionally (3–4 nights per week), and frequently (5 or more nights per week)” [18]. Sleep problems were
coded as “frequently” for the �rst three symptoms and “never or rarely” for the fourth symptom as one.
Participants who reported any of these four symptoms were classi�ed as having sleep problems [19].

Depressive symptoms were assessed with a modi�ed Centre for Epidemiological Studies Depression
Scale (CES-D-10) [20]. The 10 items included seven negative symptoms (trouble concentrating, feeling
depressed, low energy, fear of something, feeling alone, bothered by things, and everything is an effort),
and three positive symptoms (feeling happy, hopeful, and satis�ed). Response options included rarely or
never (< 1 day), sometimes (1 or 2 days), often (3 or 4 days), and most or all of the time (5–7 days) in a
week prior to the interview. For negative symptoms, rarely or never (< 1 day), and sometimes (1 or 2 days)
were scored zero, and often (3 or 4 days) and most or all of the time (5–7 days) categories were scored
one. Scoring was reversed for positive symptoms. The overall score ranges from zero to 10 and scores of
four or more were indicative for depressive symptoms [21]. The Cronbach α of the CES-D-10 in this study
was 0.79.

Chronic conditions were assessed with the question, “Has any health professional ever told you that you
have…?”: 1) “ Hypertension or high blood pressure (Yes/No); 2) Diabetes or high blood sugar; 3) Cancer or
malignant tumor; 4) Chronic lung disease such as asthma, chronic obstructive pulmonary
disease/Chronic bronchitis or other chronic lung problems; 5) Chronic heart diseases such as Coronary
heart disease (heart attack or Myocardial Infarction), congestive heart failure, or other chronic heart
problems; 6) Stroke; 7) Arthritis or rheumatism, Osteoporosis or other bone/joint diseases; 8) Any
neurological, or psychiatric problems such as depression, Alzheimer’s/Dementia, unipolar/bipolar
disorders, convulsions, Parkinson’s etc.; and 9) High cholesterol (Yes/No).” [18]. Responses for the nine
chronic conditions were summed and trichotomized into 0,1, or ≥ 2 chronic conditions.

Functional disability was sourced from Activities of Daily Living (ADL) (6 items) and Instrumental
Activities of Daily Living (IADL) (7 items) [22, 23]. Cronbach alpha for the ADL and IADL scale was 0.89.
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Responses were “Yes/No” and were trichonomized into 0,1, or ≥ 2 ADL/IADL items.

Hand grip strength (HGS) was measured with a “Baseline Smedley Spring type dynamometer” on “each
hand twice, beginning with the dominant hand, alternating hands in between measurements” [18]. A
mean HGS (kg) variable was calculated from all four measurements [24]. HGS < 30 kg for men, < 20 kg for
women using the average value of the four handgrip assessments were de�ned as “weak” [25].

Symptom-based pain was de�ned as troubled by pain and required some form of medication or
treatment for relief of pain [18].

Anthropometry: “Height and weight of adults were measured using the Seca 803 digital scale.” [18]. “BMI
was calculated according to Asian criteria: underweight (< 18.5 kg/m2), normal weight (18.5–22.9
kg/m2), overweight (23.0-24.9 kg/m2), class I obesity (25.0-29.9 kg/m2), and class II obesity (≥ 30.0
kg/m2)” [26].

Binge drinking was assessed with the question, “In the last 3 months, how frequently on average, have
you had at least 5 or more drinks on one occasion?” [18] and de�ned as “one to three days per month,
one to four days per week, �ve or more days per week, or daily.”

Current tobacco use was sourced from two items, 1) “Do you currently smoke any tobacco products
(cigarettes, bidis, cigars, hookah,cheroot, etc.)? and 2) Do you use smokeless tobacco (such as chewing
tobacco, gutka, pan masala, etc.)?” [18].

Vigorous physical activity. “ For vigorous activity, respondents were asked about their involvement in
running or jogging, swimming, going to a health centre/gym, cycling, digging with a spade or shovel,
heavy lifting, chopping, farm work, fast bicycling, and cycling with loads.” [18]. Participants, who more
than once a week engaged in vigorous physical activity were de�ned as su�cient physical activity [27].

Vision was assessed with two questions, 1) “How good is your eyesight for seeing things at a distance,
like recognizing a person across the street (or 20 meters away), whether or not you wear glasses,
contacts, or corrective lenses?” And 2) “ How good is your eyesight for seeing things up close, like reading
an ordinary newspaper print whether or not you wear glasses, contacts, or corrective lenses?” [18].
Response options ranged from 1. Very good to 5. Very poor and poor near or far vision as de�ned as
“poor or very poor”

Cognitive functioning measures in the LASI were derived from the cognition module of the Health and
Retirement Study (HRS), including memory (immediate and delayed word recall), orientation (time and
place), arithmetic function (backward counting, serial 7, computation), executive function (paper folding
and Pentagon drawing), and object naming. A composite cognitive index is created with the lowest 10th
percentile as a proxy measure of poor cognitive functioning [18].

Hearing problem was measured with the item. “Have you ever been diagnosed with any hearing or ear-
related problem or condition?” (Yes/No) [18].
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Inadequate balance was de�ned as < 10 seconds or no attempt [18].

Data analysis
Descriptive statistics were used to describe sociodemographic, health, and injury variables. Adjusted
logistic regression was used to estimate the prevalence of past 2-years major injuries, road tra�c injuries,
fall-related injuries and other injury. No multi-collinearity was detected. P < 0.05 was considered
signi�cant, and missing values were discarded. All statistical operations were conducted with STATA
software version 13.0 (Stata Corporation, College Station, TX, USA), taking the multi-stage sample design
into account.

Results
Sample and injury prevalence characteristics

The study sample included 72,262 persons aged 45 years and older (female spouse, any age) from India.
Table 1 describes the sample characteristics. More than one in ten participants (12.9%) had a major
injury in the past 2 years, 2.3% had a road tra�c injury, 9.4% had a fall injury and 1.9% had other injuries
in the past 2 years (see Table 1).
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Table 1
Sample characteristics and prevalence of type of injury

Variable Sample Major
injury

Road tra�c
injury

Fall
injury

Other
injury

  % % % % %

All 72262 12.9 2.0 9.4 1.9

Age (years)

45–59 (female spouse: any age)

≥60

40785
(54.1)

31477
(45.9)

11.1

15.1

2.3

1.6

7.4

11.7

1.6

2.1

Sex

Female

Male

41685
(58.0)

30577
(42.0)

13.1

12.7

1.2

3.1

10.5

7.8

1.6

2.2

Education

No schooling

<5 years

5–9 years

≥10 years

33213
(49.5)

8056
(10.8)

16911
(21.1)

14079
(18.5)

13.4

14.4

13.9

9.8

1.5

2.1

2.8

2.4

10.2

10.8

9.3

6.4

2.0

2.1

2.1

1.1

Cast/tribe

Scheduled tribe

Scheduled caste

Other backward class

None of the above

12047
(19.7)

12509
(8.8)

27185
(46.7)

17893
(24.9)

15.0

10.5

12.3

13.5

2.4

1.1

1.9

2.2

10.9

7.5

8.9

9.8

2.1

2.1

1.7

2.0

Subjective socioeconomic status

Low (1–3)

Medium (4–5)

High (6–10)

23625
(37.2)

28380
(38.7)

18134
(24.1)

14.3

12.8

11.0

2.0

2.1

1.7

10.7

9.0

7.9

2.0

2.0

1.5
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Variable Sample Major
injury

Road tra�c
injury

Fall
injury

Other
injury

Residence

Rural

Urban

46539
(68.2)

25723
(31.8)

13.9

10.8

2.0

2.0

10.1

7.9

2.3

1.0

Sleep problems 8367
(12.7)

20.0 3.2 14.8 2.7

Depressive symptoms 17650
(27.6)

15.5 2.4 11.3 2.3

Chronic conditions

0

1

2 or more

39715
(55.0)

19336
(26.9)

12991
(18.1)

11.1

14.3

16.5

1.9

2.2

1.9

7.5

10.6

13.3

1.9

1.9

1.6

Functional disability

ADL & IADL = 0

ADL & IADL = 1

ADL & IADL = 2 or more

46762
(60.7)

7425
(10.5)

17700
(28.8)

10.7

12.2

17.9

2.1

2.0

1.8

7.2

8.3

14.3

1.6

2.0

2.3

Grip strength (men: <30 kg,
women: <20 kg)

41981
(69.7)

13.4 1.7 9.9 2.1

Symptom-based pain 19145
(27.7)

19.9 2.6 14.8 2.9

Obesity (≥ 25 kg/m2) 19636
(28.0)

12.4 2.3 9.0 1.2

Past month binge drinking 2600
(2.9)

15.3 2.7 10.9 2.2

Current tobacco use 21071
(30.4)

15.0 2.5 10.5 2.4

Vigorous physical activity 22210
(32.0)

12.2 2.3 8.0 2.2

Poor near vision 11866
(16.8)

17.6 2.4 13.3 2.3

Poor distant vision 9756
(14.2)

17.9 2.0 14.0 2.3
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Variable Sample Major
injury

Road tra�c
injury

Fall
injury

Other
injury

Poor cognitive functioning 5980
(11.3)

14.7 1.3 11.7 1.9

Hearing problem 4874
(6.6)

20.6 2.4 15.8 3.0

Balance (no/<10s) 2129
(3.9)

16.0 1.3 13.8 1.1

 

Cause of injury

Majority (72.6%) had a fall, followed by tra�c accident (15.4%), struck by a person or object (7.6%),
animal attack or bite (4.9%), �re, �ames, burn or electric shock (1.1%), and drowing (0.1%).
The younger age group (45–59 years) had more tra�c injuries than the older age group (≥ 60 years),
while the older age had more fall injuries than the younger age group (p < 0.001). Women had more often
a fall than men and men had more tra�c and struck by person or object injuries than women (p < 0.001).
Tra�c injuries were more prevalent in participants residing in urban than rural areas, while struck by a
person or object and animal attack or bites were more common in rural than urban areas (p < 0.001) (see
Table 2).
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Table 2
Cause of major injury in the past 2 years (N = 8019)

Variable Total 45–59
years

60 years and
more

Male Female Urban Rural

  N (%) % % % % % %

Tra�c accident 1298
(15.4)

20.7* 10.8 24.5* 9.0 19.1* 14.1

Struck by person or
object

608
(7.6)

8.1 7.2 9.7* 6.2 5.7* 8.3

Fire, �ames, burn,
electric shock

65 (1.1) 1.1 1.1 1.5 0.9 1.1 1.1

Drowning 10 (0.1) 0.1 0.1 0.0 0.2 0.1 0.1

Poisoning 4 (0.0) 0.1 0.0 0.1 0.0 0.0 0.1

Animal attack or bite 371
(4.9)

5.0 4.9 5.4 4.6 1.7* 6.1

Fall 5782
(72.6)

66.7* 77.8 61.3* 80.6 73.5 72.3

Other 66 (0.7) 0.6 0.8 0.8 0.7 0.3 0.9

*p < 0.001

 

Associations with injury types

In adjusted logistic regression analysis, having 5–9 years education (Adjusted Odds Ratio-AOR: 1.14, 95%
Con�dence Interval-CI: 1.01–1.79), having sleep problems (AOR: 1.39, 95% CI: 1.23–1.57), having two or
more chronic conditions (AOR: 1.21, 95% CI: 1.05–1.39), functional disability (AOR: 1.19, 95% CI: 1.04–
1.35), pain (AOR: 1.81, 95% CI: 1.63–2.02),, binge drinking (AOR: 1.27, 95% CI: 1.03–1.55), tobacco use
(AOR: 1.22, 95% CI: 1.10–1.36), poor near vision (AOR: 1.17, 95% CI: 1.03–1.33), and hearing problems
(AOR: 1.30, 95% CI: 1.11–1.52) were positively associated with past two years major injury. Compared to
Scheduled tribes, Scheduled castes (AOR: 0.65, 95% CI: 0.54–0.78), and other backward classes (AOR:
0.85, 95% CI: 0.76–0.96), having high subjective socioeconomic status (AOR: 0.85, 95% CI: 0.75–0.97),
and urban residence (AOR: 0.82, 95% CI: 0.73–0.93) were negatively associated with past two years
major injury. Younger age and male sex were associated with road tra�c injury, and older age and female
sex with were associated with fall injury. Rural residence was associate with fall and other injuries. Poor
grip strength was positively associated with fall and other injuries. Having depressive symptoms and
vigorous physical activity were associated with other injuries (see Table 3).
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Table 3
Associations with injury

Variable Major injury Road tra�c
injury

Fall injury Other injury

  AOR (95% CI) AOR (95% CI) AOR (95% CI) AOR (95% CI)

Age (years)

45–59 (female spouse: any
age)

≥60

1 (Reference)

1.10 (0.98,
1.23)

1 (Reference)

0.68 (0.52,
0.90)**

1 (Reference)

1.23 (1.08,
1.41**

1 (Reference)

1.11 (0.91,
1.37)

Sex

Female

Male

1 (Reference)

0.99 (0.88,
1.12)

1 (Reference)

3.04 (2.29,
4.04)***

1 (Reference)

0.70 (0.60,
0.80)***

1 (Reference)

1.32 (1.00,
1.74)

Education

No schooling

<5 years

5–9 years

≥10 years

1 (Reference)

1.05 (0.90,
1.23)

1.14 (1.01,
1.29)*

0.88 (0.75,
1.05)

1 (Reference)

1.05 (0.74,
1.48)

1.35 (1.01,
1.79)*

1.10 (0.81,
1.50)

1 (Reference)

1.14 (0.95,
1.37)

1.09 (0.95,
1.26)

0.85 (0.68.
1.07)

1 (Reference)

0.89 (0.66,
1.20)

1.10 (0.82,
1.49)

0.72 (0.52,
1.00)

Cast/tribe

Scheduled tribe

Scheduled caste

Other backward class

None of the above

1 (Reference)

0.65 (0.54,
0.78)***

0.85 (0.76,
0.96)**

0.98 (0.87,
1.12)

1 (Reference)

0.48 (0.32,
0.73)***

0.77 (0.57,
1.05)

0.91 (0.67,
1.25)

1 (Reference)

0.67 (0.54,
0.84)***

0.86 (0.76,
0.99)*

0.98 (0.84,
1.11)

1 (Reference)

0.88 (0.58,
1.35)

0.93 (0.72,
1.20)

1.33 (1.01,
1.73)*

Subjective socioeconomic
status

Low (1–3)

Medium (4–5)

High (6–10)

1 (Reference)

0.99 (0.89,
1.10)

0.85 (0.75,
0.97)*

1 (Reference)

1.03 (0.79,
1.33)

0.78 (0.59,
1.02)

1 (Reference)

0.92 (0.82.
1.04)

0.82 (0.70,
0.96)*

1 (Reference)

1.25 (0.99,
1.57)

1.12 (0.88,
1.44)

Residence

Rural

Urban

1 (Reference)

0.82 (0.73,
0.93)**

1 (Reference)

1.06 (0.79,
1.42)

1 (Reference)

0.81 (0.70,
0.93)**

1 (Reference)

0.61 (0.47,
0.80)***

AOR = Adjusted Odds Ratio; CI = Con�dence Interval; ***p < 0.001; **p < 0.01; *p < 0.05
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Variable Major injury Road tra�c
injury

Fall injury Other injury

Sleep problems 1.39 (1.23,
1.57)***

1.71 (1.31,
2.22)***

1.33 (1.16,
1.53)***

1.20 (0.93,
1.56)

Depressive symptoms 1.12 (1.00,
1.24)

1.33 (0.96,
1.83)

1.03 (0.92,
1.15)

1.35 (1.09,
1.67)**

Chronic conditions

0

1

2 or more

1 (Reference)

1.19 (1.06,
1.33)**

1.21 (1.05,
1.39)**

1 (Reference)

1.13 (0.83,
1.54)

0.94 (0.70,
1.26)

1 (Reference)

1.23 (1.09,
1.40)***

1.37 (1.16,
1.62)***

1 (Reference)

1.07 (0.83,
1.39)

0.89 (0.68,
1.16)

Functional disability

ADL & IADL = 0

ADL & IADL = 1

ADL & IADL = 2 or more

1 (Reference)

0.94 (0.82,
1.09)

1.19 (1.04,
1.35)**

1 (Reference)

0.91 (0.65,
1.29)

0.92 (0.71,
1.19)

1 (Reference)

0.94 (0.79,
1.11)

1.22 (1.05,
1.42)**

1 (Reference)

0.93 (0.70,
1.25)

1.25 (0.92,
1.70)

Grip strength (men: <30 kg,
women: <20 kg)

1.05 (0.94,
1.17)

0.71 (0.55,
0.92)**

1.14 (1.00,
1.29)*

1.27 (1.03,
1.57)*

Symptom-based pain 1.81 (1.63,
2.02)***

1.59 (1.28,
1.97)***

1.75 (1.54,
1.98)***

1.85 (1.45,
2.32)***

Obesity (≥ 25 kg/m2) 0.99 (0.87,
1.11)

1.26 (0.94,
1.71)

0.97 (0.84,
1.11)

0.66 (0.51,
0.85)***

Past month binge drinking 1.27 (1.03,
1.55)*

0.90 (0.61,
1.34)

1.51 (1.20,
1.89)***

0.88 (0.49,
1.59)

Current tobacco use 1.22 (1.10,
1.36)***

0.92 (0.68,
1.24)

1.33 (1.18,
1.50)***

1.08 (0.84,
1.38)

Vigorous physical activity 1.08 (0.97,
1.22)

1.02 (0.81,
1.30)

1.03 (0.89,
1.19)

1.35 (1.09,
1.67)**

Poor near vision 1.17 (1.03,
1.33)*

1.25 (0.86,
1.81)

1.16 (1.01,
1.34)*

0.90 (0.70,
1.15)

Poor distant vision 1.12 (0.98,
1.29)

0.89 (0.62,
1.28)

1.15 (0.99,
1.35)

1.12 (0.85,
1.48)

Poor cognitive functioning 0.91 (0.78,
1.05)

0.98 (0.60,
1.59)

0.89 (0.75,
1.05)

0.79 (0.58,
1.08)

Hearing problem 1.30 (1.11,
1.52)***

1.14 (0.75,
1.74)

1.30 (1.08,
1.56)**

1.53 (1.12,
2.09)**

AOR = Adjusted Odds Ratio; CI = Con�dence Interval; ***p < 0.001; **p < 0.01; *p < 0.05
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Variable Major injury Road tra�c
injury

Fall injury Other injury

Balance (no/<10s) 0.86 (0.66,
1.11)

0.71 (0.29,
1.77)

0.91 (0.69,
1.21)

0.67 (0.39,
1.16)

AOR = Adjusted Odds Ratio; CI = Con�dence Interval; ***p < 0.001; **p < 0.01; *p < 0.05

 

Discussion
The study found in a national population-based survey among older adults (≥ 45 years) in India in 2017–
2018, a prevalence of 12.9% major injuries in the past 2 years, 2.3% road tra�c injury, 9.4% had a fall
injury and 1.9% had other injuries in the past 2 years, which are similar to past-year prevalence rates of
9.1% injury, 6.6% fall-related injury, 2.4% road tra�c injuries, and other bodily injury (except falls) in the
India 2007 national survey among older adults (≥ 50 years) [9, 10]. The prevalence of injury (12.9% past 3
years) in this study seems higher than in China (5.1% past year), 5.7% in Ghana (5.7% past year), 4.2% in
Mexico (4.2%) and 1.3% in South Africa (1.3%) [9], while the prevalence of fall-related injury (9.4%) is
higher than in China (3.1%), Ghana (2.6%), Mexico (2.8%) and South Africa (1.0% ) [9], but lower than in
Indonesia (12.8% past 2 years) [12], and Ecuador (11.4% past year) [14]. The prevalence of road tra�c
injury (2.3%) and other injuries (1.9%) in the past 2 years in this study were similar to previous studies,
ranging from 1.7% in China and Mexico to 1.8% in China and South Africa in terms of road tra�c injuries
(past year) and ranging from 0.9% in South Africa to 2.8% in Ghana in terms of other injury [9, 10].

In line with previous research [4, 10], the most common non-road tra�c injuries in this study were falls,
struck by a person or object and animal attacks or bite. The latter two were signi�cantly more common in
rural areas in this study. The high proportion of interpersonal violence (struck by a person or objects) was
also found in the previous SAGE study among older adults [10], which should be addressed in
interventions to reduce injuries in older adults [10]. As found in the six SAGE countries study [9], the
majority of injuries were fall-related, con�rming that the most common cause of injury among adults in
falls [28].

Among older women the prevalence of fall injuries was higher than in younger men, which is consistent
with previous �ndings [9, 29–32]. Among younger men and those living in urban areas, the prevalence of
road tra�c injuries was higher than in younger women and those living in rural areas in this study. In a
multi-country study among persons aged 35–70 years younger age, males and in low-income countries,
urban residence were associated with road tra�c injuries [32]. In a study on road tra�c injury in a tertiary
care hospital in India, urban residence also outnumbered rural residents [33]. The gender differences in
terms of higher fall injury rates among women than men may be attributed to “differences in higher levels
of physical activity, muscle strength, bone density, and fatal fall rates in men than in women” [34]. In
terms of gender differences regarding road tra�c injury, this may be related to higher risk-taking
behaviour among men than women [35]. Fall injuries were signi�cantly higher in rural than urban areas in
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this study. It is possible that environmental factors such as “open street gutters, poor quality footpaths,
and unsafe walking areas” in rural areas contribute to this [9, 36].

In agreement with previous research (9,27,38), higher socioeconomic status reduced the odds of injury,
including fall injuries.
In relation to the different caste groups, compared to members of the Scheduled tribe, members of the
Scheduled castes and other backward class had lower odds of injury, including fall injury. Among all
caste groups, Schedule tribe had the lowest income, followed by Scheduled castes and other backward
classes [18]. Compared to other backward classes, Scheduled castes and Schedule tribes have
experienced the largest deprivation within the Indian social hierarchy [39]. This seems to partially con�rm
that castes at the higher social hierarchy and higher economic status have decreased odds of injury.
Regarding educational status, compared to persons with no formal schooling, persons with 5 to 9 years
education had a higher likelihood of having had a major injury, including road tra�c injuries.

In agreement with previous research [9, 10, 16, 17, 40–43], pain and sleeping problems were associated
with both road tra�c and fall injury. Sleep problems may increase drowsiness, increasing the risk of road
tra�c and fall injuries [42, 43]. To target interventions, further research should establish the type of sleep
problems that increase the risk of injury [10]. While some studies [9, 12, 44] found that depressive
symptoms were associated with injurous falls and unintentional injury in general, this study only found a
positive association between depressive symptoms and other injuries.

In line with previous research [9, 12, 37, 38, 46, 47], this study found an association between functional
disability, visual di�culties, hearing problems, and injurious falls and/or injury in general. In addition,
multimorbidity was found associated with fall injuries, as found in previous studies [9, 12, 44]. Having
functional disability and multimorbidity may compromise one’s mobility, increasing the risk of falls [12].
Vision problems and/or hearing problems may increase the risk for falling because of poor perception of
spatial distances and relationships [48, 49]. Unlike some former �ndings [44], this study did not �nd a
signi�cant association between inadequate standing balance and injury, including fall-related injury.

In agreement with previous research [50], low hand grip strength was positively associated with fall and
other injuries. While some studies showed an association between poor cognitive functioning [9, 12, 37]
and injury, we did not �nd any signi�cant association with any injury indicator. In this study, heavy
episodic drinking and current tobacco use were associated with injury in general, including fall injury but
not road tra�c injury. In a study among emergency department patients in India alcohol was found to be
involved in various types of injuries, including road tra�c injuries [51]. Vigorous physical activity
increased the odds of other injury in this study, while among middle-aged and older adults in the USA,
leisure-time physical activity increased the risk of fall injuries [52]. In a study in a high-income setting
(Texas, USA) [53], obesity increased the odds of fall injury among persons 45 years and older, while in this
study it was not fall but other injuries.

Study limitations include the cross-sectional design and self-report of the data. The reference period for
injury was the past two years, which may have introduced a recall bias. Some variables were not
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assessed, such as the impact of injuries, which should be included in future research.

Conclusions
Among older adults in India, more than one in ten participants (12.9%) had a major injury in the past 2
years, and several risk factors, such as lower subjective socioeconomic status, Scheduled tribe, rural
residents, sleep problems, chronic conditions, functional disability, pain, heavy episodic drinking current
tobacco use, poor near vision and hearing problems, were identi�ed that help guide injury prevention
efforts in India.
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