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Correlates of physical disability 
in the elderly population of Rural 
North India (Haryana)
Zahid A. Khan, Chanpreet Singh, Tazeen Khan1

Abstract:
BACKGROUND: With the increase in life expectancy, the number of older persons is constantly 
rising. Disability rates for elderly people are also on the rise with an increase in the burden of chronic 
diseases depriving them of independence and the performance of activities of daily living. The study 
aimed to estimate the prevalence of physical disability and determine its correlates among elderly 
population of rural Haryana.
MATERIALS AND METHODS: A community-based cross-sectional study was conducted among 
322 elderly participants aged 60 years and above in the rural area of Haryana, India. Data pertaining 
to sociodemographic profile, self‑reported chronic diseases/ailments, and disability assessment by 
means of Barthel and Katz index of activities of daily living was collected and analyzed.
RESULTS: Overall, 21.4% and 18% elderly people had some form of disability according to the Barthel 
index and Katz index, respectively. With aging, disability increased and 52.5% of the elderly aged 
75 years and above were found to have disability according to the Barthel’s index. Females (P = 0.014), 
those who were currently not married (P = 0.001), currently unemployed (P = 0.001), and those 
with chronic diseases/ailments (P = 0.002), had significantly higher disability rates. Binary logistic 
regression analysis revealed age 75 years and above, current unemployment, and the presence of 
three or more chronic diseases/ailments as significant factors related to physical disability.
CONCLUSION: Disability is associated with increasing age and an increase in the burden of chronic 
health ailments in the elderly. Consequently, there is the need to prioritize preventive, promotive, 
curative, and rehabilitative services for the geriatric population.
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Introduction

The global demographic trend indicates 
an increase in life expectancy over 

decades as a result of social, economic, and 
public health development and advances in 
medical technologies creating a large aging 
population. The proportion of older persons 
is increasing rapidly in populations across 
the globe and the number of older persons, 
aged 60  years and above, is estimated to 
increase from 12.3% in 2015 to around 20% 
by 2050 worldwide.[1] In India, 8.9% of the 

population was aged 60 years and above in 
2015, and this is estimated to reach 19.4% 
by 2050.[1]

An increase in the elderly population 
is associated with high prevalence of 
noncommunicable diseases and chronic 
conditions. Elderly people are at high risk 
for multiple comorbidities which results in 
higher disability rates in them.[2] Disability 
in simple terms implies restriction in 
the performance of normal activities of 
day‑to‑day life.[3] Disability makes a person 
dependent on others for support and 
care and also increases the burden on the 
health system. The most common causes 
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of disability include chronic diseases such as diabetes, 
cancer, cardiovascular disease and stroke; injuries; 
mental impairment; birth defects; HIV/AIDS; and other 
communicable diseases.[4]

Disability can be assessed by measuring the individual’s 
ability to perform activities of daily living (ADL) using 
instruments like Barthel or Katz index. Barthel index is 
a 10‑item index and Katz index is a 6‑item index of ADL 
for the assessment of disability.[5,6] Based on 10-item ADL 
index, the prevalence of physical disability in the elderly 
in various rural areas of India have been reported to be 
as low as 16.16% in West Bengal[7] and as high as 32.4% in 
Bengaluru.[8] The prevalence of disability using the same 
scale was estimated to be around 15% to 28.3% in studies 
conducted in other developed and developing countries.
[9‑12] The present study was carried out to estimate the 
prevalence of physical disability and its association with 
sociodemographic variables and health‑related factors in 
elderly persons in a rural area of Haryana state of India.

Materials and Methods

A community‑based cross‑sectional study of 322 elderly 
persons aged 60  years and above was conducted for 
6 months from July 2015 to December 2015. The study 
area comprised the rural field practice area (Barara) of 
Maharishi Markandeshwar Institute of Medical Sciences 
and Research, Mullana in the district Ambala of Haryana. 
Considering the 23.4% disability prevalence (using 10 
item ADL Index) reported in a recent study from a rural 
area of Uttar Pradesh state of India,[13] we obtained a 
sample size of 315 participants at a relative precision of 
20% (N = Z2p (1 − p)/(pd)2 where Z = 1.96, p is prevalence 
and d is relative precision or allowable error). Finally, 
322 elderly participants aged 60 years and above were 
included in the study.

A list of all elderly aged 60 years and above was drawn 
from the field survey register of rural health and training 
center of the Institute, and 322 elderly participants were 
selected by the simple random sampling technique. 
We designed a semi-structured questionnaire and  
interviewed the study participants in house-to-house 
visits. Information was also obtained from close family 
members of those elderly who were unable to give 
the required details. The data were collected from the 
subjects after assurance of confidentiality of the data and 
obtaining informed written consent from them.

The information obtained from the study participants 
included questions pertaining to the sociodemographic 
factors and self‑reported chronic diseases/ailments 
such as hypertension, diabetes mellitus, cataract, heart 
diseases, arthritis, chronic obstructive pulmonary 
symptoms, and hearing impairment. To assess physical 

disability, Barthel and Katz index which provide 
an objective measurement of the person’s ability to 
perform ADL were used independently. Barthel index 
is a 10‑item index that includes performance in feeding, 
bathing, dressing, grooming, toileting, bladder control, 
bowel control, transfer from bed to chair, walking, 
and stair climbing for disability assessment.[5] Katz 
index is a 6‑item index that gives an assessment of the 
performance in the six functions of bathing, dressing, 
toileting, transferring, continence, and feeding.[6] For this 
study, physical disability was defined as needing help 
in one or more of these ADL activities. Socioeconomic 
status was determined with the help of updated BG 
Prasad socioeconomic classification scale,[14] which is 
based on per capita monthly income of the family and is 
commonly used in India to measure the socioeconomic 
status in both rural and urban areas. Ethical approval 
was obtained from the Institutional Ethics Committee of 
Maharishi Markandeshwar Institute of Medical Sciences 
and Research, Mullana, Ambala (Haryana).

The data obtained were analyzed by IBM SPSS Statistics 
for Windows, Version 20.0. (Armonk, New York: IBM 
Corp)  and Chi‑square test was applied to find the 
association between physical disability and the study 
variables. Crude odds ratios (ORs) with 95% confidence 
intervals were calculated. The study variables with 
P < 0.05 obtained from Chi‑square analysis were entered 
into binary logistic regression analysis. Using “forward 
conditional method” of binary logistic regression, 
predictors of physical disability in elderly population 
with adjusted ORs were obtained.

Results

Of the 322 study participants, 39.4%  (127) were aged 
60–64 years and the distribution of participants in the 
remaining age groups was similar. With respect to 
gender  (males 52.2% and females 47.8%) and type of 
family (nuclear 54.3% and joint/three generation 45.7%), 
participants were almost equally distributed. 73.6% and 
20.2% of the participants were currently married and 
currently employed, respectively. The majority of the 
participants belonged to socioeconomic Class IV (23.3%) 
and Class  V  (38.2%) of BG Prasad socioeconomic 
classification [Table 1].

Around two thirds (67.4%) of the participants suffered 
from one or more chronic diseases/ailments. About 
32.3% of the participants had one chronic disease/
ailment, while 21.1% and 14% participants had two and 
three or more chronic diseases/ailments, respectively. 
The three most frequently reported chronic diseases 
were hypertension (46.0%), arthritis (31.7%), and cataract 
(30.4%) [Table 2].
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Table  1: Sociodemographic characteristics of the 
study participants  (n=322)

N (%)
Age (years)

60-64 127 (39.4)
65-69 72 (22.4)
70-74 62 (19.3)
≥75 61 (18.9)

Gender
Male 168 (52.2)
Female 154 (47.8)

Religion
Hindu 183 (56.8)
Muslim 29 (9.0)
Sikh 110 (34.2)

Currently married
Yes 237 (73.6)
No 85 (26.4)

Type of family
Nuclear 175 (54.3)
Joint/three generation 147 (45.7)

Currently employed
Yes 65 (20.2)
No 257 (79.8)

Education
Above high school 53 (16.5)
Middle/high school 116 (36.0)
Below middle school 153 (47.5)

Socioeconomic class (BG Prasad)
I 30 (9.3)
II 37 (11.5)
III 57 (17.7)
IV 75 (23.3)
V 123 (38.2)

Table  2: Pattern of self‑reported chronic diseases/
ailments among study participants  (n=322)

N (%)
Chronic diseases/ailments

Present 217 (67.4)
Number of chronic disease/ailments

1 104 (32.3)
2 68 (21.1)
≥3 45 (14.0)

Hypertension 148 (46.0)
Arthritis 102 (31.7)
Dementia 98 (30.4)
Depressive symptomology 92 (28.6)
Heart diseases 73 (22.7)
Diabetes mellitus 67 (20.8)
Chronic obstructive pulmonary symptoms 39 (12.1)

The prevalence of physical disability in the elderly 
population was 21.4% according to the 10‑item 
ADL index  (Barthel’s index) and the same was 
estimated to be around 18% as per the 6‑item ADL 
index  (Katz index)  [Table  3]. Disability increased 
significantly with an increase in the age of the participants. 
Around half of the participants aged 75 years and above 
had difficulty in performing 6‑ (52.5%) and 10‑(49.2%) 
item ADL. Prevalence of disability was around two 
odds higher in females than males  (OR of 1.958 and 
2.025 by 10 and 6 item ADL index, respectively). Current 
marital and employment status were also significantly 
associated with ADL disability (P < 0.05) with both the 
scales  [Table  4]. However, no significant association 
was observed between physical disability and other 
sociodemographic variables such as religion, literacy 
level, type of family, and socioeconomic status.

Participants with one or more self‑reported chronic 
diseases/ailments had significantly higher disability 
rates compared to those who had none of the chronic 
diseases/ailments  (10 item OR  =  2.761, P  =  0.002; 
6 item OR  =  1.826, P  =  0.006). Around half of the 
participants (51.1% by 10‑item ADL and 44.4% by 6‑item 
ADL) with three or more chronic diseases reported some 
ADL disability. Moreover, chronic diseases/ailments 
such as hypertension, diabetes mellitus, arthritis, 
and chronic obstructive pulmonary symptoms were 
significantly  (P  <  0.05) associated with disability in 
the study participants  [Table  5]. However, disability 
was not significantly associated with cataract, hearing 
impairment, and heart diseases.

Binary logistic regression analysis for disability 
using both the ADL scales revealed that age 75 years 
or more  (OR  =  5.497, P  <  0.001 by Barthel index 
and OR  =  7.529, P  <  0.001 by Katz index), current 
unemployment  (OR  =  5.148, P  =  0.032 by Barthel 
index and OR  =  8.375, P  =  0.043 by Katz index), 
and the presence of three or more chronic diseases/
ailments  (OR  =  4.008, P  <  0.001 by Barthel index 
and OR  =  3.091, P  =  0.008 by Katz index) were the 
statistically significant predictors of physical disability 
in the study participants [Table 6].

Discussion

In the present cross‑sectional study conducted in a rural 
area of Haryana, the prevalence of physical disability in 
elderly people aged 60 years and above, assessed with 
the 10‑item index of ADL  (Barthel index) was 21.4%. 
Using the same index, a disability prevalence of 22% 
and 23.4% was reported in studies of some rural areas 
of two other states of India, Tamil Nadu[15] and Uttar 
Pradesh,[13] respectively. Other rural community‑based 
studies using the 10‑item ADL index found a disability 

prevalence of 16.16% in the state of West Bengal,[7] 17.6% 
in Haryana,[16] and a much higher prevalence of 32.4% 
in a study from Bengaluru city in the Karnataka state of 
India.[8] The prevalence of 10 item ADL disability in the 
Indian studies is comparable to findings from studies 
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Table  4: Statistically significant sociodemographic correlates of physical disability
10 item ADL  

disability present  
N (%)

Unadjusted OR 
(95% CI)

p-Value 6 item ADL  
disability present  

N (%)

Unadjusted OR 
(95% CI)

p-Value

Age
60-64 (127) 13 (10.2) Reference 11 (8.7) Reference
65-69 (72) 9 (12.5) 1.253 (0.507-3.093) 0.799 8 (11.1) 1.318 (0.505-3.444) 0.756
70-74 (62) 15 (24.2) 2.799 (1.237-6.334) 0.020 9 (14.5) 1.791 (0.700-4.580) 0.329
≥75 (61) 32 (52.5) 9.676 (4.513-20.747) <0.001 30 (49.2) 10.205 (4.602-22.632) <0.001

Gender
Female (154) 42 (27.3) 1.958 (1.137-3.372) 0.014 36 (23.4) 2.025 (1.130-3.628) 0.016
Male (168) 27 (16.1) 22 (13.1)

Currently married
No (85) 29 (34.1) 2.55 (1.453-4.477) 0.001 24 (28.2) 2.349 (1.295-4.262) 0.004
Yes (237) 40 (16.9) 34 (14.3)

Currently employed
No (257) 65 (25.3) 5.163 (1.807-14.753) 0.001 55 (21.4) 5.627 (1.701-18.615) 0.002
Yes (65) 4 (6.2) 3 (4.6)

ADL=Activities of daily living, CI=Confidence interval, OR=Odds ratio

conducted in other countries such as 15% in USA,[9] 20% 
in Japan,[10] 24.7% in Malaysia,[11] and 28.3% in Nigeria.[12]

Using the 6‑item index of ADL (Katz index), 18% of elderly 
subjects were found to have difficulty in performing one 
or more of the 6 ADLs. Two studies conducted in rural 
areas of Malaysia and Nigeria reported 6‑item ADL 
disabilities in 14.4% and 15.7% elderly participants, 
respectively.[11,12] However, based on the same Katz 
index of ADL, a study in Dubai, UAE, revealed a higher 
prevalence of ADL disability of 27.5%,[17] which may be 
due to the inclusion of participants above 65 years of age.

Physical disability increased significantly with the 
increasing age of participants; the same has been 
reported consistently in the previous studies.[7‑13,15‑18] 
More than half (52.5%) of the elderly aged 75 years and 
above were physically disabled as per 10 item ADL 
index. Studies conducted in Malaysia and Nigeria also 
reported 10 item ADL disability in 49.6% and 50.5% of 
the elderly aged 75 years and above, respectively.[11,12] 
Effect of gender on physical disability revealed that 
females were significantly more disabled than men, 
which is in accordance with findings from various 
studies conducted in India and elsewhere.[10‑13,15,16,18] 
This gender difference in disability of the elderly 

may be attributed to the fact that women tend to have 
higher survival rates for various diseases and have less 
severe underlying comorbidity than men.[19,20] Further, 
there may be a greater influence of musculoskeletal 
problems on functional limitations in females than 
males as women who have musculoskeletal diseases 
have been found to have relatively greater physical 
disability than men.[21]

ADL disability rates were significantly lower in 'currently 
married' elderly than those whose marital status was 
'not married', which is consistent with findings of many 
studies.[9‑12,16] In the present study, we found significantly 
higher disability rates in participants who were currently 
unemployed compared to those who had employment. This 
is also supported by findings from previous studies.[10,16]

The presence of chronic diseases/ailments in the 
participants was associated with disability, which 
became more severe with an increase in the number of 
chronic diseases/ailments the participants had. More 
than half  (51.1%) of the elderly suffering from three 
or more chronic diseases/ailments were disabled. 
Previous studies also revealed that there were more 
disabilities in the elderly who had more than one chronic 
disease and the rates of disability increased with an 
increase in the number of chronic diseases.[11,12] In the 
present study, disability was significantly associated 
with chronic health ailments such as hypertension, 
diabetes, arthritis, and chronic obstructive pulmonary 
symptoms. Previous studies have also reported 
significant association of disability with hypertension,[22] 
diabetes,[10‑12] arthritis,[7,9‑12] and chronic obstructive 
pulmonary disease.[7,9,16]

A binary logistic regression analysis was carried out 
to determine independent predictors of disability 

Table  3: Prevalence of disability among study 
population according to 10‑item and 6‑item index of 
activities of daily living  (n=322)
Disability N (%)
10 item ADL (Barthel Index)

Present 69 (21.4)
Absent 253 (78.6)

6 item ADL (Katz Index)
Present 58 (18.0)
Absent 264 (82.0)

ADL=Activities of daily living
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in the present study. The analysis revealed that age 
75  years and above, current unemployment, and 
presence of three or more chronic diseases/ailments 
were significantly associated with physical disability in 
ADL of the elderly participants. Increasing age is one of 
the strongest independent risk factors for disability as 
shown in binary logistic regression analysis in previous 
studies.[7,9‑12] Although age is a nonmodifiable risk 

factor for physical disability, prevention and control 
of chronic diseases may reduce the burden of physical 
disability in the elderly population. Thus, there is 
a need to prioritize the implementation of various 
national programs and policies for the prevention of 
chronic diseases and focus on preventive, promotive, 
curative, and rehabilitative services for the geriatric 
population.

Conclusion

One in every five elderly persons aged 60  years and 
above and one out of two elderly aged 75 years and above 
are disabled. Increasing age and multiple comorbidities 
are independently associated with higher disability rates. 
Owing to the rapid increase in our aging population, 
there is a need to emphasize the primary preventive 
measures and early diagnosis and treatment of chronic 
diseases, particularly associated with physical disability. 
Functional assessment of the elderly provides objective 
data to evaluate their health status, and give an indication 
of its future improvement or decline that may necessitate 
intervention.
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Table  6: Logistic regression analysis: Factors related 
to physical disability among elderly
Predictors Adjusted 

OR
95% CI for 

adjusted OR
p-Value

Disability measured by 
Barthel scale

Age ≥75 years 
(RC age 60-64 years)

5.497 2.488-12.146 <0.001

Currently unemployed 
(RC currently employed)

5.148 1.152-22.993 0.032

Three or more chronic 
diseases/ailments 
(RC 1 chronic disease)

4.008 1.868-8.599 <0.001

Disability measured by 
Katz scale

Age ≥75 years (RC age 
60-64 years)

7.529 3.289-17.231 <0.001

Currently unemployed 
(RC currently employed)

8.375 1.066-65.805 0.043

Three or more chronic 
diseases/ailments 
(RC 1 chronic disease)

3.091 1.335-7.158 0.008

RC=Reference category, CI=Confidence interval, OR=Odds ratio

Table 5: Association between self-reported chronic diseases/ailments and physical disability among study 
participants

10‑item ADL  
disability present 

N (%)

Unadjusted 
OR (95% CI)

p-Value 6‑item ADL  
disability present 

N (%)

Unadjusted 
OR (95% CI)

p-Value

Chronic disease/ailments
Present (217) 57 (26.3) 2.761 (1.409-5.411) 0.002 48 (22.1) 1.826 (0.955-3.490) 0.006
Absent (105) 12 (11.4) 10 (9.5)

Number of chronic 
disease/ailments

1 (104) 17 (16.3) Reference 14 (13.5) Reference
2 (68) 17 (25.0) 1.706 (0.801-3.633) 0.231 14 (20.6) 1.667 (0.739-3.762) 0.305
≥3 (45) 23 (51.1) 5.35 (2.447-11.697) <0.001 20 (44.4) 5.143 (2.278-11.609) <0.001

Hypertension
Present (148) 43 (29.1) 2.331 (1.349-4.030) 0.002 36 (24.3) 2.221 (1.239-3.982) 0.007
Absent (174) 26 (14.9) 22 (12.6)

Diabetes mellitus
Present (67) 23 (34.3) 2.375 (1.308-4.314) 0.004 18 (26.9) 1.975 (1.044-3.733) 0.034
Absent (255) 46 (18.0) 40 (15.7)

Arthritis
Present (102) 38 (37.3) 3.62 (2.083-6.291) <0.001 33 (32.4) 3.73 (2.073-6.715) <0.001
Absent (220) 31 (14.1) 25 (11.4)

Chronic obstructive 
pulmonary symptoms

Present (39) 15 (38.5) 2.651 (1.303-5.391) 0.006 14 (35.9) 3.042 (1.467-6.306) 0.002
Absent (283) 54 (19.1) 44 (15.5)

ADL=Activities of daily living, CI=Confidence interval, OR=Odds ratio
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