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Abstract

Background

The elderly population is increasing globally. In Pakistan, the elderly comprise 6% of the
population that is predicted to triple by 2050. Non-communicable diseases are common
health problems of the elderly in Pakistan, however, resulting geriatric impairments and dis-
ability are unknown. This study was conducted to determine geriatric impairments and iden-
tify associated socio-demographic factors and comorbidities among community dwelling
elderly in Karachi, Pakistan.

Methods

A cross-sectional study was conducted during 2013-2014. Community clusters were
selected from all sub-districts of Karachi, the largest city of Pakistan. Data was collected
from systematically selected households within these clusters from individuals, aged >60
years, using standardized questionnaires. Geriatric impairment was assessed through vali-
dated questions and tools. We screened for depression, dementia, mobility and functional
status. Descriptive statistics were computed for socio-demographic factors. We estimated
the prevalence and 95% CI for geriatric impairments and comorbidities.

Results

A total of 1200 community-dwelling elderly participated in this study. More than half (n =
663, 55.3%) were females. The average age of the participants was 68.7 (SD = 7.8) years.
Two-thirds suffered from chronic iliness and the most common impairments were psycho-
logical and cognitive. Females were 2.45 times more at risk of developing three or more geri-
atric impairments. Participants with no formal education had the highest proportion (43.8%)
of geriatric impairments. Participants living with more children were more likely to have three
or more impairments.

Conclusion

A high burden of non-communicable diseases and associated impairments were identified
among elderly in Karachi, Pakistan. High rates of psychological and cognitive impairments
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require urgent attention for resources and strategic planning in anticipation of a growing geri-
atric population.

Introduction

The elderly population is increasing globally. Between now and 2050, the population aged 60
years and older (elderly) will double from 12% (900 million) to 22% (2 billion). Moreover,
approximately 125 million people are currently 80 years or older. The pace of ageing is much
higher in developing countries. It is predicted that by 2050, 80% of older individuals will be liv-
ing in low and middle-income countries (LMICs)[1].

Ageing when accompanied with illness poses a significant challenge for provision of health
and social services, particularly for LMICs. The elderly in Pakistan comprise 6% of total popu-
lation and this proportion is predicted to double by 2050 [2]. The medical care and social
needs of this cohort remain largely undefined in the local context [3]. Hospital based studies
identify non-communicable diseases and illnesses like osteoarthritis to be common health
problems of the elderly in Pakistan [4] [5]. However, the true extent of geriatric impairments
and resulting disability is unknown and population-based estimates are not available. More-
over, an assessment of relation between disease and disability, a key indicator of well-being of
the elderly, has not been done in Pakistan [6] and such reports are scarce in LMICs [7]. Studies
on elderly population in India identified morbidity patterns similar to those in Pakistan, how-
ever geriatric assessments were not done [8, 9]. Other regional studies looked at individual
impairments, but studies on comprehensive geriatric assessment are scarce [10, 11].

Comprehensive geriatric assessment provides information about cognitive, psychological,
mobility, visual and hearing[12] domains of elderly health and identifies geriatric impairment
that result from co-morbid illnesses. These impairments also identify presence of common
geriatric syndromes such as falls, malnutrition and incontinence all of which are associated
with poor health outcomes [13].

Geriatric impairments like vision and hearing have high prevalence globally with estimates
as high as 60% to 70% [14]. Nonetheless, a recent trend in high-income countries (HICs) sug-
gests a decline in the number of disabled elderly. This decrease in functional disability may
possibly be due to better disease management and use of functional aids [15].

Whereas developed countries have health systems and programs in place to cater for this
cohort, we in Pakistan first need to develop a baseline understanding of morbidity patterns
and their health implications for our elderly population in order to determine key strategies
for health provision.

The goal of our study was to determine geriatric impairments and identify associated socio-
demographic factors and comorbidities and among community dwelling elderly in Karachi,
Pakistan.

Materials and methods

Study design and sampling

A cross-sectional study was conducted during 2013-2014 in all sub-districts of Karachi, the
largest city of Pakistan. Karachi is a megacity and has a population of over 20 million. It has a
multiethnic, diverse socio-economic population and urban lifestyle.

Multistage cluster sampling was done in Karachi to derive a representative sample from the
city. Fifteen enumeration blocks (called primary sampling units as clusters) of Pakistan Bureau
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of Statistics were randomly selected from the city. Within each cluster, households were sys-
tematically selected based on eligibility.
Individual/s (age 60 or older) in the selected household was/were included in the study.

Sample size

The minimum sample required was 1200. The sample was estimated for 5% prevalence of
impairment with a precision of 1.5% using 95% confidence interval. Since, it was a cluster sam-
pling we kept the design effect at 1.5.

Data collection and assessment tools

Data were collected at the household from the individuals using standardized questionnaires.
Study objectives were explained in detail to participants (or their primary caregivers) and writ-
ten consent was obtained. Information about demographic factors, education level, household,
health history, and medication use was recorded in face-to-face interviews. Next of kin were
interviewed where participants were unable to respond. Data were collected by research assis-
tants, who were trained to ensure standardized methods of data collection. The research assis-
tant made two attempts to recruit households that were initially unavailable.

Geriatric impairment was assessed through screening questions and validated tools. We
screened for depression, dementia, mobility and functional status. Two screening questions
were used for depression (low mood and anhedonia) [16] [17] and the 6-CIT (cognitive
impairment test) [18-20] was administered. A positive depression screen was identified if
either low mood or anhedonia was reported. The 6-CIT assessed memory, attention and orien-
tation. Scoring was done for each item: an incorrect response was given a score of two with a
maximum of 10 points. All subjects who scored 8 or more were considered positive for demen-
tia screening [21].

Gait was assessed using the Timed Get Up and Go Test. Completion time of 20 seconds or
greater was considered as abnormal [22]. Participants used their ambulatory aid when applica-
ble. Mobility testing was not performed on bed-bound participants.

Functional capacity was assessed by activities of daily living (ADLs) and instrumental activ-
ities of daily living (IADLs). ADLs were measured using self-reporting of the Katz ADLs[23] in
which independence vs. dependence in five activities was assessed (eating, toileting, bathing,
dressing, and ambulating across a room). IADLs were assessed by asking independence in cul-
turally contextual activities (arranging transport, handling money, taking medication, shop-
ping and using the telephone).

The primary outcome was identification of frequency and type of geriatric impairments in
the elderly population residing in Karachi. We also studied the association of co-morbid ill-
nesses and socio-economic factors with geriatric impairments.

Analysis

SPSS version 19 was used for data analysis (IBM SPSS Statistics for Windows, Armonk, NY:
IBM Corp). Descriptive statistics were computed for socio-demographic factors. We estimated
the prevalence and 95% CI for geriatric impairments and comorbidities. Continuous variables
were reported as means (SD) and categorical variables as percentages. We used univariate and
multivariate multinomial logistic regression to assess the relationship of socio-economic and
demographic characteristics and comorbidities with geriatric impairment.
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Ethical considerations

Ethical review and approval was obtained prior to start of the study from the Ethical Review
Committee of the Aga Khan University, Karachi (ID: 1862-FM-ERC-11).

All study participants were recruited after informed written consent. For elderly subjects
unable to give consent, the primary caregiver was asked for consent. Interviewers were trained
to consider the comfort of the elderly and they took breaks between interviews when required.
Results of all medical findings and tests conducted as part of the study were shared with the
participant/caregiver. Appropriate referrals were provided as necessary.

All patient data was kept confidential, entered after coding and shared among investigators
only for analysis.

Results

A total of 1200 community-dwelling adults age 60 and above participated in this study. More
than half 55.3% (n = 663) were females. The average age of the participants was 68.7 years
(SD = 7.8 years). More than half of the participants were uneducated (55.3%) and more than
one-third (35.2%) were in the overweight and obese category as shown in Table 1.

Approximately two thirds (60%) had at least one chronic condition such as diabetes, hyper-
tension, osteoarthritis etc. Half of the participants (51.8%) screened positive for depression,
and more than half (63.1%) were cognitively impaired. Visual loss was also reported by 31%
participants, and 8% had hearing loss (Fig 1).

Mobility was impaired in almost one-third of the participants (31.1%) either due to pain,
instability, or difficulty rising (components of the Get Up and Go Test). One-tenth of the
patients had impaired IADLs. Almost all participants were independent in their ADLs. About
half of these participants did daily chores at home and almost 10% were still working outside
of their homes.

The study participants were then further categorized as having no impairment, exactly one,
exactly two, and exactly three or more impairments. The results reveal that 8.2% of the partici-
pants did not have any impairment while 30.4% had one, 38.5% had two, and 22.9% had
exactly three or more impairments (Fig 2).

The most common impairments found were psychological and cognitive Table 2.

The results of the multinomial regression analysis for factors associated with geriatric
impairments are shown in Table 3. About 33.9% males and 42.2% of the females had exactly
two geriatric impairments. Among married participants, more than one-third (36.8%) of the
participants had one impairment. However, greater of number of impairments were found in
those that were unmarried.

There was a gradual increase in the number of impairments from ages 60 to 85 years and
older. (OR 0.60, 95% CI: 0.16-2.28). Females were 2.45 times (OR: 2.45; 95% CI: 1.42-4.25)
more at risk of developing three or more geriatric impairment as compared to males.

Educational level of participants was also significantly associated with geriatric impairment.
Participants with no formal education had the highest proportion (43.8%) of geriatric impair-
ments (two), whereas, the majority of participants with at least middle school education had
only one geriatric impairment (p-<0.001).

Participants who lived in houses where there were more children were more likely to have 3
or more impairments.

Among patients with co-morbid conditions, those with CVA (OR: 8.94; 95% CI: 1.17-
68.33) were more likely to have three or more geriatric impairments. Musculoskeletal prob-
lems were found to be significantly associated with a higher number of impairments.
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Table 1. Socio-demographic characteristics of elderly (>60 years) in Karachi, Pakistan.

Frequency Percent
Patient Age Group (in years)
60-64 393 32.8%
65-69 272 22.7%
70-74 261 21.8%
75-84 214 17.8%
85 & above 60 5.0%
Gender
Female 663 55.3%
Male 537 44.8%
Marital Status
Married 663 55.3%
Single 17 1.4%
Widowed 518 43.2%
Divorced 1 1%
Separated 1 1%
Patient Education Level
Illiterate 640 53.3%
Below Primary 115 9.6%
Primary 130 10.8%
Middle 70 5.8%
Matric 115 9.6%
Intermediate 40 3.3%
Graduate 53 4.4%
Post Graduate & above 37 3.1%
Ethnicity
Urdu 674 56.2%
Sindhi 60 5.0%
Saraiki 15 1.3%
Punjabi 198 16.5%
Pashto 63 5.3%
Hindku 56 4.7%
Others 134 11.2%
Body Mass Index
<18.5 (underweight) 177 15.4%
18.5-24.99 (Normal) 570 49.4%
25-29.99 (overweight) 280 24.3%
30 & above (obese) 126 10.9%
Household Size
<5 159 13.3%
5-7 341 28.4%
8-9 247 20.6%
10 & above 453 37.8%
Number of Children in the HH
None 178 14.8%
1-2 210 17.5%
3-4 251 20.9%
5-6 259 21.6%
7 & above 302 25.2%

https://doi.org/10.1371/journal.pone.0218872.t001
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Fig 1. Co morbid illnesses among elderly (>60 years) in Karachi, Pakistan.
https://doi.org/10.1371/journal.pone.0218872.9001

Forty percent of diabetics and 39% of hypertensive patients had exactly two geriatric
impairments.

Discussion

This study is the first of its kind to comprehensively assess a large cohort of community-dwell-
ing elderly individuals in Karachi.

It identified common diseases prevalent among the elderly population and impairments
unique to this age group. Association between impairments, co-morbid illnesses and socioeco-
nomic factors were also explored.

South Asians have high rates of hypertension and diabetes with estimates of up to 33% and
12% respectively [24, 25]. In addition, this study confirmed the high disease burden of non-
communicable diseases among elderly population. Diabetes and hypertension, due to their

NUMBER OF IMPAIRMENTS AMONG
ELDERLY IN KARACHI, PAKISTAN (N=1200)

385

PERCENTAGE

NONE ONE IMPAIRMENT TWO IMPAIRMENTS THREE OR MORE

Fig 2. Impairments among elderly (>60 years) in Karachi, Pakistan.
https://doi.org/10.1371/journal.pone.0218872.g002
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Table 2. Psychological and cognitive symptoms among elderly (>60 years) in Karachi, Pakistan.

Psychological and Cognitive related Factors n = 1200 Frequency Percent 95% CI

Loss of Interest (15 missing) 762 64.3% (61.5-67)
Depressed (5 missing) 614 51.4% (48.5-54.2)
Psychological Impairment (4 missing) 967 80.9% 78.5-82.9)
Memory Loss (3 missing) 623 45.8% (42.9-48.6)
Cognitive Impairment (213 missing) 623 63.1% (60.1-66.1)

https://doi.org/10.1371/journal.pone.0218872.t002

chronic nature, have a greater likelihood of disease progression and complications in the
elderly, possibly explaining the high number of participants reporting vision loss, cerebrovas-
cular events, and cognitive decline.

Musculoskeletal conditions like osteoarthritis and osteoporosis were frequent. Although
self-reported, these may represent true prevalence. Firstly, high rates of obesity were found in
this cohort. Obesity as a risk factor for degenerative joint disease (especially weight-bearing
joints), has been cited in an earlier study [26]. Secondly, high rates of osteoporosis and the ris-
ing incidence of resulting fractures in Asia have also been cited in earlier reports [27]. The
poor health outcomes and future dependency resulting from osteoporotic fractures in the
elderly are well documented [28,29] and, therefore, require development of programs for com-
munity screening and rehabilitation.

There were surprisingly high rates of participants screening positive for depression and
cognitive decline. This may be a consequence of stressful life in urban communities [30]. Pre-
vious studies cite rates of 3% to 7% for dementia [31, 32] and 10 to 20% for depression [33]. A
local study also cited high rates of depression in older individuals [34]. The high numbers
found in this study may be a result of converging socio-economic and environmental factors
and disease; therefore need further exploration. Moreover, depression and dementia are also
known to have a complex association, where depression may be an early indicator of cognitive
decline [35].

A multifaceted relationship exists between non-communicable diseases, depression, and
dementia. Diabetes has been associated with depression [36] both as its cause and effect [37].
Cognitive impairment has been cited as a complication of long-standing diabetes and hyper-
tension rendering them both risk factors for dementia [38]. Microvascular complications in
diabetes result in cerebrovascular disease via white matter changes that independently increase
the risk of disability in the elderly [39].

The unprecedented cognitive decline found in this study may well lend credence to the fact
that almost two-thirds of dementia patients reside in developing countries [40] making it
imperative to focus on this disease and its contributors.

This study also highlighted impairments and common associated factors. Not surprisingly,
more impairments were found in females, who due to longer lifespans have greater chances of
dependence and functional decline. Other reasons for greater impairment in women include
lower muscle and bone mass increasing risk of frailty [41] and gender disparities in healthcare
and access for older women which have been reported previously[42] and are likely to be
greater in developing countries, requiring further study.

Among socio-economic factors, education level was found to be inversely related to the
number of impairments. Poor educational level has not only been associated with poor quality
of life scores, [43] but also with a greater number of co-morbid illnesses [44]. A lack of educa-
tion is a proxy indicator of being socioeconomically disadvantaged. This is likely to result in
poor disease awareness and lesser access to health care resulting in more complicated illness,
thus greater impairment.
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Table 3. Univariate and multivariate multinomial logistic regression for factors associated with geriatric impairment among elderly (>60 years) in Karachi,

Pakistan.
Univariate Analysis (Crude) Multivariable Analysis (Adjusted)
p-value p-value
Exactly one Exactly two Three or more Exactly one Exactly two Three or more
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
Patient Age Group <0.001 0.004
(in years)
60-64 1.45 (0.37, 5.74) 0.44 (0.13, 1.54) 0.29 (0.08, 1.03) 2.21(0.52,9.44) | 0.85(0.23,3.17) 0.60 (0.16, 2.28)
65-69 1.29 (0.32,5.17) 0.43 (0.12, 1.52) 0.21 (0.06, 0.75) 1.81 (0.42,7.80) | 0.67 (0.18,2.53) 0.30 (0.08, 1.19)
70-74 1.74 (0.42, 7.26) 0.65 (0.18, 2.40) 0.53 (0.14, 1.97) 2.20(0.50,9.71) | 0.91(0.24, 3.48) 0.73(0.18, 2.87)
75-84 1.15 (0.27, 4.95) 0.81 (0.22, 3.02) 0.55 (0.14, 2.09) 1.47 (0.32,6.72) | 1.16 (0.29, 4.57) 0.76 (0.19, 3.10)
85 & above (Ref.)
Gender <0.001 <0.001
Female 1.14 (0.73, 1.80) 2.33(1.49, 3.63) 3.22(1.99, 5.18) 1.05 (0.63, 1.75) | 1.94(1.17,3.21) 2.45(1.42,4.25)
Male (Ref.)
Patient Ethnicity 0.061
Urdu (Ref.)
Sindhi 1.14 (0.41, 3.16) 0.94 (0.34, 2.60) 1.50 (0.53, 4.29)
Punjabi 1.71 (0.83, 3.53) 1.99 (0.98, 4.06) 2.21 (1.05, 4.66)
Pashto 0.62 (0.23, 1.69) 1.15 (0.46, 2.89) 1.25(0.47, 3.36)
Hindko 0.86 (0.33, 2.25) 0.74 (0.28, 1.94) 1.10 (0.40, 2.99)
Other 1.18 (0.52, 2.67) 1.85 (0.84, 4.06) 2.82(1.26, 6.32)
Patient Marital <0.001
Status
Others 0.93 (0.58, 1.49) 1.79 (1.14, 2.81) 2.50 (1.55, 4.05)
Currently Married
(Ref.)
Patient Education <0.001 <0.001
Level
Illiterate 0.91 (0.37, 2.26) 9.12 (2.77, 30.02) 29.79 (3.57, 248.55) 0.92 (0.34, 2.46) | 6.98 (1.85,26.34) | 15.08 (1.72, 132.43)
Below Primary 1.10 (0.36, 3.37) 6.69 (1.73,25.91) 22.56 (2.44, 208.67) 1.21 (0.36,4.03) | 5.05 (1.13,22.66) | 11.57 (1.17, 114.60)
Primary 0.90 (0.31, 2.61) 5.48 (1.48, 20.34) 19.83 (2.21, 178.32) 1.00 (0.33,3.04) | 5.05 (1.21, 21.07) | 12.40 (1.32, 116.85)
Middle 2.70 (0.71, 10.22) 8.05 (1.69, 38.44) 10.50 (0.91, 121.39) 2.84 (0.72, 6.92 (1.31, 36.55) | 6.94 (0.57, 83.83)
11.18)
Matric 1.58 (0.54, 4.63) 4.90 (1.28, 18.82) 11.20 (1.19, 105.13) 1.92 (0.62, 5.98) | 5.45 (1.26,23.68) | 8.52(0.86, 84.99)
Intermediate 0.75(0.22, 2.52) 2.20 (0.50, 9.75) 4.00 (0.35, 45.38) 1.11 (0.31, 4.05) | 2.48 (0.48,12.89) | 5.00 (0.41, 60.69)
Graduate 1.31 (0.39, 4.45) 4.20 (0.96, 18.33) 2.33(0.17, 32.58) 1.70 (0.48, 5.98) | 4.65 (0.95,22.73) | 2.54(0.17, 37.06)
Post Graduate &
above (Ref.)
Patient Body Mass <0.001 0.001
Index
<18.5 1.24 (0.52, 2.98) 2.04 (0.88, 4.72) 2.69 (1.14, 6.36) 1.40 (0.57,3.44) | 1.88 (0.79, 4.48) 2.30 (0.94, 5.61)
(underweight)
18.5-24.99
(Normal) (Ref.)
25-29.99 0.62 (0.37, 1.04) 0.52 (0.31, 0.86) 0.46 (0.26, 0.80) 0.63 (0.37,1.06) | 0.50 (0.30, 0.85) 0.44 (0.24, 0.78)
(overweight)
30 & above (obese) 1.54 (0.68, 3.49) 0.93 (0.40, 2.12) 1.12 (0.47, 2.65) 1.63 (0.70,3.77) | 0.84 (0.36, 1.99) 0.91 (0.37, 2.25)
Diabetes Mellitus 0.225
(Continued)
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Table 3. (Continued)

Univariate Analysis (Crude)

Multivariable Analysis (Adjusted)

p-value p-value
Exactly one Exactly two Three or more Exactly one Exactly two Three or more
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
No (Ref.)
Yes 1.21 (0.71, 2.08) 1.11 (0.65, 1.88) 0.83 (0.47, 1.47)
CAD 0.441
No (Ref.)
Yes 1.61 (0.83,3.12) 1.30 (0.68, 2.51) 1.34 (0.68, 2.66)
Hypertension 0.127
No (Ref.)
Yes 0.80 (0.51, 1.25) 0.99 (0.64, 1.54) 1.17 (0.73, 1.86)
CVA 0.001 0.014
No (Ref.)
Yes 6.22 (0.83, 46.74) 10.47 (1.43, 76.88) 11.44 (1.54, 85.1) 4.88 (0.64, 7.91 (1.06, 59.24) | 8.94 (1.17, 68.33)
37.45)

Osteoporosis 0.062 0.033
No (Ref.)
Yes 1.89 (1.10, 3.23) 1.48 (0.87, 2.52) 1.81 (1.04, 3.14) 1.98 (1.10, 3.57) | 1.30(0.72, 2.34) 1.57 (0.84, 2.94)
Osteoarthritis 0.004
No (Ref.)
Yes 1.11 (0.71, 1.76) 1.30 (0.83, 2.03) 1.97 (1.21,3.21)
Loss of vision <0.001
No (Ref.)
Yes 13216403.1 46654394.7 519988222.4

(83205724, (32559487.9, (519988222 4,

20992943.9) 66850945.3) 519988222.4)
Hearing Loss <0.001
No (Ref.)
Yes 15484200.2 29729664.5 449357811.2

(6168107.7, (15833983.1, (449357811.2,

38870990.7) 55820000.9) 449357811.2)
Household Size 0.473
<5 (Ref.)
5-7 0.89 (0.40, 1.97) 0.79 (0.36, 1.88) 0.48 (0.21, 1.08)
8-9 0.77 (0.33, 1.79) 0.83 (0.36, 1.88) 0.56 (0.24, 1.30)
10 & above 0.77 (0.35, 1.66) 0.85 (0.40, 1.81) 0.57 (0.26, 1.24)
Total Children in <0.001 0.004
the household
None (Ref.)
1-2 1.05 (0.52, 2.10) 1.10 (0.55, 2.21) 1.49 (0.67, 3.28) 1.05 (0.50, 2.20) | 1.03 (0.48,2.21) 1.56 (0.65, 3.73)
3-4 0.96 (0.49, 1.86) 1.07 (0.55, 2.08) 1.54 (0.72, 3.27) 0.94 (0.45,1.96) | 1.06 (0.50, 2.24) 1.62 (0.69, 3.81)
5-6 1.32 (0.62, 2.84) 2.39(1.13,5.06) 4.23 (1.86, 9.60) 1.39 (0.61, 3.18) | 2.25(0.98,5.15) | 4.37(1.74,11.01)
7 & above 1.19 (0.58, 2.47) 2.35(1.15, 4.80) 4.09 (1.87, 8.97) 1.25 (0.56, 2.79) | 2.10(0.95,4.67) | 4.15(1.70,10.13)
https://doi.org/10.1371/journal.pone.0218872.1003
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Moreover, education has also been cited as a protective factor for illnesses like dementia
[45]. Lower education levels of participants may be another reason for the high rates of cogni-
tive impairment found in this study.

Participants living with more children were found to have a greater number of impair-
ments. This may reflect cultural norms of our country where elderly parents or in-laws, espe-
cially those that are ill, often move in with relatives for greater family support.

Another factor significantly associated with a number of impairments was participant
weight. Whereas a low BMI may enhance the risk of impairment and mortality in this age
group [46], obesity also acts as an independent risk factor for functional decline and disability
in the older individual [47].

Diseases affecting mobility like osteoarthritis and osteoporosis were also associated with a
greater number of impairments. Early detection and treatment of these conditions may be key
to reducing impairment in this age group.

Despite the high rates of cognitive and psychological impairment, low rates of functional
decline were found in this study. One possible explanation may be a better communal integra-
tion of the elderly individual in our society. Strong social relationships have been cited as a
protective factor for functional decline [48, 49].

Strengths and limitations

This was the first community based study that looked at a geographically representative sample
of elderly individuals living in Karachi. The study was adequately powered to assess the pri-
mary outcome of geriatric impairments.

A potential weakness of this study that co-morbid illnesses were either self-reported or by
caregivers, the possibility of error in disease reporting may have occurred. Every effort, how-
ever, was made to utilize standardized and validated assessment tools for confirming psycho-
logical, cognitive and gait-related issues reported by participants to minimize self-reporting
errors.

Conclusion

This study provides an initial understanding of the disease status of elderly residing in an
urban community of Pakistan. It identified a heavy burden of non-communicable diseases and
associated impairments. High rates of psychological and cognitive impairments warrant more
in-depth study of the elderly population in rural and semi-urban areas of Pakistan as well.

Supporting information
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