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ABSTRACT

Objective We examined the association between frailty
and disability in rural community-dwelling older adults in
Kegalle district of Sri Lanka.

Design A population-based cross-sectional study.
Participants A total of 746 community-dwelling adults
aged >60 years.

Primary and secondary outcome measures Frailty
was assessed using the Fried phenotype. Disability was
operationalised in terms of having one or more activity
limitation/s in instrumental activities of daily living (IADL)
and basic activities of daily living (BADL).

Results The median age of the sample was (median 68;
IQR 64-75) years and 56.7% were female. 15.2% were
frail and 48.5% were prefrail. The prevalence of >11ADL
limitations was high, 84.4% among frail adults. 38.7%
of frail adults reported >1BADL limitations. Over half of
frail older adults (58.3%) reported both >1 physical and
cognitive IADL limitations. Being frail decreased the odds
of having no IADL limitations, and was associated with a
higher count of IADL limitations. No significant association
was found between prefrailty and number of IADL
limitations.

Conclusions The prevalence of >11ADL limitations was
high among rural community-dwelling frail older adults.
Findings imply the greater support and care required for
rural Sri Lankan frail older adults to live independently in
the community.

INTRODUCTION

Disability has been defined as difficulties
faced in any or all three areas of functioning:
impairments (problems in body function
and structure), activity limitations (difficul-
ties an individual has in executing activities)
and participation restrictions (problems an
individual may experience in involvement
of life situations).' Conceptually, frailty is
defined as a condition or syndrome resulting
from decreased physiological reserve across
multiple body systems as people age.*” As a
consequence frail older adults are vulnerable
to poor recovery after a minor stress event,
such as non-injurious falls or infection.”
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Strengths and limitations of this study

» To the best of the authors’ knowledge this is the first
study conducted in the World Health Organization
(WHO) South-East Asia region to assess the as-
sociation between frailty and disability among
community-dwelling older adults.

» Study included a large representative sample of ru-
ral community-dwelling older adults with a very high
response rate (99.5%).

» Disability (limitations in instrumental activities of
daily living (IADL) and basic activities of daily living
(BADL)) has been assessed using validated instru-
ments for Sri Lanka.

» We assessed the self-reported capacity of par-
ticipants to perform IADL tasks rather than self-
reported actual performance. Therefore, there is a
possibility of both under and/or over estimation of
the actual performance of participants.

» The cross-sectional nature of the study design does
not allow us to establish temporal relationships or
causality.

Frailty has been operationalised as a
distinct concept from disability although
they often overlap with each other.* Frailty
is commonly defined using a syndromic
approach that includes measurements of five
physical features: shrinking (unintentional
weight loss), poor endurance and energy
(self-reported exhaustion), weakness, slow-
ness and low physical activity level.> Many
people with frailty also have disability.” Like-
wise there are many people with long-term
disability who are not frail.” Frailty may be
a cause of incident and worsening disability
in community-dwelling older adults.”* © We
found few studies estimating the prevalence
of disability in depth, for example, prevalence
of specific limitations in instrumental activi-
ties of daily living (IADL) and basic activities
of daily living (BADL) across frailty status
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among community-dwelling older adults. These studies
were from Canada, England and Egypt.””

Sri Lanka is one of the fastest growing ageing coun-
tries in the WHO South-East Asia region'’ (here onwards
referred to as South-East Asia region). To the best of our
knowledge, there are no studies estimating the prevalence
of frailty and disability simultaneously and investigating
the association between frailty and disability in Sri Lanka
or in any other country in South-East Asia. The devel-
opment of disability is a complex process that involves
biological and disease conditions that are integrated into
the social and environmental context.'! Therefore, the
strength of the association between frailty and disability
could be influenced by context specific factors such as
education level, socioeconomic status, ethnicity, life style
factors and the cultural context that shapes them. Given
this heterogeneity, we cannot extrapolate the findings
from one region to other settings. Therefore, under-
standing the disabilities in different older populations in
the South-East Asian region is important. It will reflect
the activities where older adults are mostly dependent
and help to understand to some extent the caregiver
burden in older populations. We conducted this study to
estimate the prevalence of disability across frailty status
and investigate the cross-sectional association between
frailty and disability in rural community-dwelling older
adults in Kegalle district of Sri Lanka.

METHODS

Study design, setting and participants

This is a population-based cross-sectional study conducted
with older adults aged =60 years permanently living in
the rural sector of Kegalle district of Sri Lanka. The esti-
mated sample size required for this study was 750 partici-
pants. A three-stage probability sampling design was used;
details of the sample size calculation, sampling technique
and recruitment of participants have been reported
elsewhere."”

Measurements

Assessment of frailty

Frailty was assessed using the Fried phenotype®
comprising five components; shrinking, self-reported
exhaustion, weakness, slowness and low physical activity
level. Shrinking was operationalised as a body mass index
(BMI) <18.5kg/m? Poor endurance and energy as indi-
cated by self-reported exhaustion was assessed using two
questions: ‘I felt that everything I did was an effort’ and
‘I could not get going’ from the Center for Epidemi-
ologic Studies-Depression Scale.”” '* If the answer was
three or more days in the last week to either of these
two questions, the respondent was considered as frail
for this component. Being in the lowest quintile of grip
strength after adjusting for sex and BMI quartiles of the
study population was considered as indicative of weak-
ness. Participants’ walking time in the highest time quin-
tile after adjusting for sex and median standing height

of the study population was considered as indicative of
slowness. Individuals unable to perform the walking test
were also considered as frail for this component. Low
physical activity level was measured using the Interna-
tional Physical Activity Questionnaire Short Form.' '°
Participants in the lowest quintile of weekly kilocalorie
expenditure adjusted for sex were considered as frail
for this component. As proposed in the original study,”
participants with three or more components were
considered as frail, those with one or two components
were considered as prefrail and those with none of the
five components described above were considered as
robust/non-frail.

Assessment of disability

Disability was operationalised in terms of having one or
more activity limitation/s in IADL and BADL, measured
using the original Lawton scale and Barthel index,
respectively that have been validated in the Sri Lankan
context.'” ¥ TADL tasks assess an individual’s ability to
live independently in the community. The original
Lawton IADL scale assessed eight activities including
shopping, housekeeping, handling finances and so on.
Self-reported capacity of performing each activity was
recorded. Using the scale’s scoring protocol, partici-
pants were classified into two categories as ‘independent’
and ‘dependent’ for each item.'" Following Ng et al we
further classified these IADL activities into two domains;
physical and cognitive.?

BADL tasks involve self-care activities that require
fundamental skills to manage basic physical needs. The
Barthel index consists of 10 items and measures BADL
and mobility,?' including feeding, bathing, dressing,
continence and mobility and so on. Self-reported actual
performance was recorded. According to the response
for each item, participants were classified into two groups
as ‘independent’ and ‘dependent’ (online supplemen-

tary file).

Covariates

Sociodemographic covariates of participants included
sex, age, ethnicity, marital status, living arrangement,
education level, longest-held occupation according to
the Sri Lanka Standard Classification of Occupation,”
and subjective financial strain.*”* Health-related variables
included multimorbidity defined as coexistence of two or
more concurrent chronic medical Conditions,24 cognitive
status assessed using the Montreal Cognitive Assessment
(MoCA),® self-perceived vision ability, self-perceived
hearing ability and social support assessed using the
Oslo-3 social support scale. The Oslo-3 social support
scale score ranged from 3 to 14, a higher score indicates
higher social support.”® The MoCA score ranged from 0
to 31, a higher score indicates higher cognitive status.”
The maximum score of MoCA has increased up to 31 in
our study with the addition of one point for low educa-
tion (if <12 years of education).
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Statistical analyses

All statistical analyses were performed in Stata V.15
accounting for the complex survey design?” unless other-
wise stated. Missing data were minimal (3.6%) therefore,
descriptive analysis was performed with available cases
and the regression model was performed on complete
cases.

Descriptive statistics

Sociodemographic, health characteristics and frailty
status of the overall sample and across the disability status
were calculated using percentages. A Venn diagram was
used to illustrate the overlap between frailty, physical
IADL limitations and cognitive IADL limitations.

Association between frailty and IADL limitations

The total number of JADL limitations is a count depen-
dent variable ranging from 0 to 8. There was an excess
number of zeros (overall 67.2% participants had no IADL
limitations). Therefore, we used zero-inflated Poisson
(ZIP) regression models to estimate the associations
between frailty status and the number of IADL limita-
tions. ZIP regression models for a count dependent vari-
able with excess zeros assume two latent groups: the first
is the group of ‘sure zeros’/‘not-atrisk’ latent class (the
group expected to have a count of zero) and the second
is the group of ‘non-sure zeros’ (or the ‘atrisk’ latent
class).” ZIP models comprise two parts. First, a logistic
regression model is used for predicting the probability of
participants belonging to the latent class of ‘sure zeros’.
Second, a Poisson regression model is used for predicting
the count of the dependent variable for those participants
predicted to belong to the latent ‘non-sure zero’/‘at-risk’
group. As in other studies, to interpret the parameter esti-
mates for the frailty groups, we interpret the parameters
of the logistic regression model using ORs, and interpret
the parameters of the Poisson regression model (count
component among the non-sure zeros) using the rate
ratios (RRs). Unadjusted, age-adjusted and sex-adjusted
and multivariable-adjusted ZIP models were fitted to
estimate the associations between prefrailty, frailty and
number of IADL limitations. Multivariable models were
built by a stepwise addition of covariates to the age-
adjusted and sex-adjusted models. Variables included in
the multivariable model were based on the literature and
clinical relevance.

Association between frailty and BADL limitations

Modelling the association between frailty status and BADL
limitations was not performed due to the lack of hetero-
geneity in the presence of 21 BADL limitations across the
frailty groups.

Data collection

Five trained nursing graduates collected data from the
entire sample, supervised by the lead author (DDS). No
incentives were provided for the participants.

Patient and public involvement
No patient involved.

This manuscript was written according to the Strength-
ening the Reporting of Observational Studies in Epidemi-
ology statement.”

RESULTS

Data screening and missing values

Thirteen participants reported they had never used a
telephone and nine participants reported they had never
cooked. One participant reported never having done
both. Therefore, there was missing data for 23 participants
for 21TADL items. These were subsequently excluded
from the main analysis. The social support score was
missing for four participants, resulting in the exclusion
of a total of 27 (3.6%) participants from final regression
analysis. There was no missing data for the BADL items.

Sociodemographic and health characteristics of the overall
sample

The age range of the participants was 60-94 years. The
median age of the sample was (median 68; IQR 64-75)
years. The sample was 56.7% female and the majority
were Sinhalese ethnicity (table 1). The MoCA score
ranged from 3 to 31 with a median 20; IQR 15-23.

Prevalence of frailty status

According to the Fried phenotype of frailty, 15.2% (95%
CI 12.4% to 18.7%) were frail, 48.5% (95% CI 43.9% to
53.2%) were prefrail and 36.2% (95% CI 32.4% t0 40.3%)
were robust.'?

Prevalence of disability across sociodemographic
characteristics and health-related factors

The prevalence of 21 IADL and =1 BADL limitations was
slightly higher among males compared with females.
The prevalence of 21 IADL and =1 BADL limitations was
also higher across advancing age, older adults with lower
education level, lower long-held occupation skill category
and with low social support. As expected, older adults
with multimorbidity, ‘poor/fair’ self-perceived vision and
‘poor/fair’ hearing ability reported higher prevalence of
=1TADL and =1BADL limitations compared with their
counterparts without these conditions (table 2). The
median MoCA score of older adults with =1 IADL limita-
tions was lower (median 16; IQR 11.5-21) compared with
adults with no IADL limitations (median 21; IQR 18-23).

Prevalence of disability and specific IADL and BADL
limitations by frailty status

The prevalence of =ITADL and =1BADL limitations
(disability) in the total sample was 32.8% (95% CI 28.7%
to 37.2%) and 7.2% (95% CI 5.0% to 10.4%), respec-
tively. Of the frail participants, 84.4% (95% CI 68.9% to
93.0%) and 38.7% (95% CI 26.1% to 53.1%) reported
=1 TADL and =1 BADL limitations, respectively. Approx-
imately two-thirds of frail older adults had limitations
in physical IADLs like shopping and food preparation
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Table 1 Sociodemographic and health characteristics of

the overall sample

Table 1 Continued

Unweighted
Unweighted sample Weighted
sample Weighted Covariate %*, (n) sample, %*
Covariate %*, (n) sample, %* -
Poor/fair 34.0 (253) 32.8
Sex Good/very good/excellent 66.0 (492) 67.2
Male 46.8 (349) 43.3 -
Female 53.2 (396) 56.7 Column percentage.
Age group (years)
60-64 33.3 (248) 35.7 whereas nearly half of frail participants had limitations
65-69 26.7 (199) 253 in managing their own medication. Limitations in phys-
70-74 13.3 (99) 17.0 ical IADLs were more prevallent compared with cognitive
2579 13.4 (100) 112 IADL limitations among frail older adults (table 3).
>80 13.3 (99) 10.8 Overlap of frailty, physical IADL limitations and cognitive IADL
Ethnicity limitations
e 96.9 (722) 97.4 Based on unweighted data, 36.6% (264,/722) of all partic-
Other 3.1 (29) 06 ipants were either frail or had physical or cognitive IADLs.
- Figure 1 shows the overlaps between frailty, physical
izl SIS IADL limitations and cognitive JADL limitations in the
Married/cohabiting 61.3 (457) 59.6 unweighted sample. In the overall sample, only a small
Never-married/widowed/ 38.7 (288) 40.4 group, 9.3% (67/722) were frail and had both 21 phys-
separated/divorced ical and cognitive IADL limitations. 20.6% (149/722) of
Living arrangement the overall sample reported to have either =1 physical
Children/other family 82.7 (616) 83.0 or cognitive IADL limitations without frailty. However,
With spouse only 11.3 (84) 10.7 among the frail participants (shown by the long-dash dot
pattern in figure 1), 58.3% (67/115) reported both =1
Alone 6.0 (45) 6.3 . .. N
physical and cognitive IADL limitations.
Social support
Poor (score 3-8) 4.3(32) 43 Association between frailty and IADL limitations
Moderate (score 9-11) 16.6 (124) 16.7 The association between frailty and the number of IADL
S e 124 78.5 (585) 79.0 limitations in L.madJusFed, age-adjusted and. sex-adjusted
o and multivariable-adjusted ZIP regression models
Missing 0.6 (4) - adjusted for different covariates at each stage is presented
Education level in table 4. In the logistic regression part of the model,
No formal education/ primary  28.7 (214) 28.7 being frail as opposed to being robust significantly
Lower secondary 35.2 (262) 35.3 decreased the odds of having no IADL limitations. In the
Upper secondary or above 36.1 (269) 36.0 Poisson part of the model, being frail as opposed to being
Longest-held occupation robust increased the estimated number of IADL limita-
: tions fourfold. However, the strength of the association
Never-employed/skill level 1 424 (316) 43.8 was gradually attenuated with the addition of covariates.
Skill level 2 39.3 (293) 38.5 We did not find any significant association with prefrailty
Skill level 3 or 4 18.3 (136) 17.7 (vs robust) and IADL limitations (table 4).
Perceived financial strain Table 5 presents complete results of the final multivari-
Finding it difficult/very difficult  20.4 (152) 20.4 able ZIP model (model 7 in table 4). The estimated odds
Just about getting by 54.5 (406) 55.0 of reip?rtmg no IADL hr’nltatlons (ie, belpg in the ‘sure
zero’/‘not-atrisk group’) were approximately 90.0%
Living comfortably 25.1 (187) 24.6 lower for frail participants compared with their robust
Multimorbidity counterparts. Among those estimated to be ‘atrisk’, the
Yes 40.9 (305) 414 estimated number of IADL limitations was four times
No 59.1 (440) 58.6 higher for frail as opposed to robust participants (RR:
Self-perceived vision 4.16; 95% CI 2.27 to 7.60).
Poor/fair 50.9 (379) 50.0
Good/very good/excellent 49.1 (366) 50.0 DISCUSSION P
Self-perceived hearing Summary of main findings L .
The prevalence of 21 TADL limitations was high (84.4%)
Continued among rural community-dwelling frail older adults in Sri
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Table 2 Prevalence of disability across sociodemographic

characteristics and health-related factors

Covariate

Prevalence of the limitations

(95% CI), %

>1 IADL

>1 BADL

Sex

Male

Female

Age group (years)
60-64

65-69

70-74

75-79

>80

Ethnicity
Sinhalese

Other

Marital status
Married/cohabiting

Never-married/
widowed/separated/
divorced

Living arrangement
Children/other family
With spouse only
Alone

Social support

Poor (score 3-8)
Moderate (score 9-11)
Strong (score 12-14)
Missing

Education level

No formal education/
primary

Lower secondary

Upper secondary or
above

35.2 (30.1 to 40.6)
31.0 (26.0 to 36.5)

13.6 (8.9 to 20.1)

21.2 (13.2 to 32.0)
40.2 (28.4 to 53.2)
57.8 (43.8 to 70.6)
85.9 (74.4 t0 92.7)

33.0 (28.6 to 37.6)
27.5 (17.4 to 40.5)

27.4 (20.9 to 35.2)
40.7 (34.0 to 47.8)

33.3 (28.9 to 38.0)
32.4 (20.3 to 47.6)
27.2 (12.9 to 48.4)

62.6 (35.1 to 83.8)
35.3 (24.3 to 48.0)
31.1 (26.3 to 36.4)

49.6 (39.3 to 59.9)

32.9 (26.4 to 40.1)
19.5 (15.5 to 24.3)

Longest-held occupation

Never-employed/skill
level 1

Skill level 2
Skill level 3 or 4

40.7 (33.7 to 48.2)

28.0 (21.9 to 35.1)
23.9 (17.2 to 32.1)

Perceived financial strain

Finding it difficult/very
difficult

Just about getting by
Living comfortably
Multimorbidity

Yes

No

45.2 (35.1 to 55.7)

29.8 (24.8 t0 35.2)
29.9 (22.7 to 38.2)

37.0 (27.9 t0 47.2)
29.8 (24.7 to 35.6)

9.0 (5.9 to 13.6)
5.8 (3.6 t0 9.3)

1.2 (0.2 t0 5.6)

3.4 (1.4 to 8.0)

5.2 (1.9 to 13.3)
15.7 (7.8 t0 29.0)
30.1 (20.0 to 42.6)

7.2 (4.9 t0 10.5)
6.1 (1.0 to 30.0)

6.3 (3.7 to 10.5)
8.5 (5.5 to 13.1)

7.3 (5.1 0 10.4)
7.9 (3.1t0 18.8)
4.5 (0.6 to 27.5)

16.0 (5.4 to 39.1)
10.3 (5.6 to 18.0)
6.1(3.7 10 9.7)

11.3 (6.9 to 18.0)

6.8 (3.4 to 12.9)
4.4 (2.4107.8)

8.3 (5.3to 12.8)

6.8 (3.7 to 12.0)
5.4 (2.6 to 11.0)

9.5 (5.4 to 16.3)

7.7 (4910 11.8)
4.2 (1410 12.2)

9.3 (5.6 to 15.1)
5.7 (3.6 t0 9.0)

Continued

Table 2 Continued

Prevalence of the limitations
(95%Cl), %

>1 IADL

Covariate >1 BADL

Self-perceived vision

Poor/fair 42.4 (36.9t0 48.0) 10.2 (6.8 to 15.0)
Good/very good/ 23.4 (18.3t029.4) 42(2.31t07.6)
excellent

Self-perceived hearing

Poor/fair 45.4 (37.2t053.8) 10.0 (6.5t0 15.0)
Good/very good/ 26.7 (21.4 t0 32.7) 5.9 (3.6 t0 9.5)
excellent

BADL, basic activities of daily living; IADL, instrumental activities
of daily living.

Lanka. Over half of frail older adults (58.3%) reported
both =1 physical and cognitive IADL limitations. Phys-
ical TADL limitations were more prevalent compared
with cognitive JADL limitations. 38.7% frail older adults
in our study reported =1 BADL limitations. Being frail as
opposed to being robust decreased the odds of reporting
no IADL limitations. Among those estimated to be at risk
of having 21 IADL limitations, the estimated number of
IADL limitations was four times higher for frail compared
with robust participants after adjustment for covariates.
However, we found no significant association between
prefrailty and IADL limitations.

Comparison with the existing literature

The prevalence of =1IADL limitations appears to be
higher among frail Sri Lankan older adults (84.4%)
compared with frail older adults in USA (60.0%),?
England (64.5%)" and Egypt (72.1%).® In contrast, the
prevalence of =21 BADL limitations were higher among
frail older adults in England (57.1%)7 and in Egypt
(44.2%)® than in our Sri Lankan population (38.7%).
The prevalence of 21 BADL limitations among frail older
adults in the USA study was lower (27.4%) compared with
ours. Minimum age of the participants included in the
Egyptian and English studies was 260 years whereas it was
265 years in the USA study. However, these findings need
to be compared and interpreted with caution consid-
ering the study context (country) specific differences (eg,
complexities associated with performing certain tasks,
eg, meal preparation, shopping; sex-specific differences
in performing some tasks; and cultural expectations for
example, in some cultures older adults are not expected
to take on household duties) and methodological hetero-
geneity. In addition to the cultural or context specific
variations, these differences in the prevalence of IADL
and BADL limitations by frailty status could be partly
explained by the heterogeneity of study methodology,
including differences in study population and in disability
assessment methods. There can be differences in the way
each study framed the question, the way participants
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Table 3 Prevalence of disability and specific IADL and BADL limitations by frailty status

Prevalence across total sample and by frailty status (95% Cl), %

Disability All

Robust Prefrail Frail

Self-reported disability
>1IADL limitations
>1 physical IADL limitations

32.8 (28.7 to 37.2)
27.0 (23.7 to 30.6)

>1 cognitive IADL limitations 18.6 (15.1 t0 22.7)
>1BADL limitations .2(5.0t0 10.4)
Specific limitations in IADL
Physical IADL
Shopping 19.6 (16.6 to 23.1)
Food preparation 18.1 (14.9 to 22.0)
Mode of transportation 3(5.1to 10.5)
Housekeeping .8(3.11t07.4)
Laundry 5(2.51t07.7)

Cognitive IADL
Responsibility of own medication 11.7 (9.1 to 15.0)
9.5 (7.1 to 12.5)

7.4 (5.1 t0 10.6)

Ability to use telephone
Ability to handle finances
Specific limitations in BADL

Feeding 2(2.5t06.9)
Bathing 7(2.4t05.7)
Dressing 5(1.6t07.7)
Toilet use 1(1.6t05.7)
Grooming 4(1.2t04.8)
Transfers 2.4 (1.2t04.9)
Stairs 1(1.0t0 4.3)
Mobility 5 (0.4 to 5.0)
Bladder 5(0.1t02.2)
Bowels 4 (0.0 to 3.1)

13.4(9.3t1018.9)  31.4(26.0t037.3)  84.4 (68.9 to 93.0)
111 (7.1t017.2)  22.3(17.9t027.4)  79.8 (66.9 to 88.6)
4.7 2510 8.7) 15.1 (10.81020.8)  62.5 (44.2 to 77.9)
0.0 7(1.11t06.2) 38.7 (26.1 to 53.1)

1(1.6109.7) 16.1 (12.4t020.7)  67.9 (55.6 to 78.1)
82(4.9t0134)  11.9(8.8t0159  61.7 (49.7 to 72.4)
0.0 2(1.2108.3) 37.8 (26.3 to 50.8)
0.0 1.0 (0.3 10 3.3) 28.1 (19.9 to 38.2)
0.4 (0.0 t0 5.2) 7 (0.2t02.7) 26.0 (14.7 to 41.8)

1.7 (0.5t05.2)
3.2(1.410 7.6)
0.5 (0.0 to 5.5)

8.3 (5.5t0 12.2)
7.6 (4.5 to 12.5)
3.7 (1.6 t0 7.9)

46.6 (32.8 t0 60.9)
30.5 (18.7 to 45.5)
35.7 (22.4 to 51.6)

0.0 7 (0.1 to 3.4) 25.1 (15.1 to 38.8)
0.0 7 (0.1to 4.7) 22.0 (14.7 to 31.6)
0.0 3(0.0 to 3.9) 22.1 (9.8 to 42.4)
0.0 0.2 (0.0 to 2.4) 19.4 (10.2 to 33.8)
0.0 5 (0.1 to 2.0) 14.4 (7.3 t0 26.4)
0.0 5 (0.0 to 6.0) 14.3 (6.5 t0 28.7)
0.0 4(0.11t03.3) 12.4 (6.0 to 23.9)
0.0 0.0 8 (3.0 t0 27.7)
0.0 0.1 (0.0 to 1.5) 8 (0.5to 13.3)
0.0 0.0 2.3 (0.3t0 17.5)

BADL, basic activities of daily living; IADL, instrumental activities of daily living.

interpreted these items and the response options avail-
able, and the respondent (whether the respondent was
an older adult or a caregiver).

There is a potential bidirectional relationship between
frailty and cognitive impairment. % 1t has been also found
that TADL limitations are c0n51stently present with those
who have mild cognitive 1mpa1rment 'In our sample phys-
ical IADL limitations appeared to be more common among
frail participants compared with cognitive IADL limitations.
However, this finding was in line with our expectations given
that the Fried phenotype captures physical frailty. Alter-
natively, in the Sri Lankan context, certain physical IADL
tasks (eg, food preparation and shopping) could be more
demanding for frail older adults compared with cognitive
IADL tasks. In our study the vast majority (96.0%) of older
adults lived with their spouse or children and therefore
family support for older adults is very high.

None of the robust older adults and a very few number
of prefrail older adults had BADL disability. Majority

(60.0%) of the participants in our study belonged to
young-old (60-69 years) age category. The age range
and median age of the participants in our sample were
60-94 years and median 68; IQR 64-75 years, respectively.
This might be the main reason for observed less BADL
disability in our study as BADL disabilities are strongly
associated with higher age. We observed a similar pattern
in a study conducted in Canada (n=740) even with a much
older sample compared with ours (age range: 75-96
years; mean (SD) 79.6 (4.0) years). In this study, BADL
disability was defined as needing help or having difficulty
with one or more following items: eating, dressing, trans-
ferring, bathing and toileting. The percentage of partic-
ipants with 21 BADL limitations in non-frail, prefrail and
frail was 0.6%, 4.9% and 29.1%, respectively.9

Strengths and limitations
To the best of the authors’ knowledge this is the first
study of its kind conducted in the WHO South-East Asia
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Total=722
Cognitive IADL limitations 21=142
Frailty=115 g | —

77N
n=
/n=16

Physical IADL limitations 21=205

=== Frailty
Physical IADL limitations

Cognitive IADL limitations
Total Population

Figure 1 Overlap of frailty, physical IADL limitations and
cognitive IADL limitations. Physical IADL activities: shopping,
food preparation, mode of transportation, housekeeping,
laundry. Cognitive IADL activities: responsibility of own
medication, ability to use telephone, ability to handle
finances. 63.4% (458/722) participants have neither frailty
nor cognitive IADL nor physical IADL limitations. 2.2%
(16/722) participants have only frailty. 11.2% (81/722)
participants have only physical IADL limitations. 5.0%
(36/722) participants have only cognitive IADL limitations.
3.5% (25/722) participants have frailty and physical IADL
limitations. 1.0% (7/722) participants have frailty and
cognitive IADL limitations. 4.4% (32/722) participants have
physical IADL and cognitive IADL limitations. 9.3% (67/722)
participants have frailty and both physical IADL and cognitive
IADL limitations. IADL, instrumental activities of daily living.

region. We conducted this study with a large represen-
tative sample of community-dwelling older adults and
the response rate was very high. The frailty assessment

method used (Fried phenotype) has been extensively
used and has good predictive Validity.2 Instruments used
to assess disability have been validated in Sri Lanka.'” '®
We were cautious not to over adjust the model when esti-
mating the relationship between frailty and disability by
including cognitive assessment as it could potentially lie
on the causal pathway and presumed to have a bidirec-
tional relationships with frailty.”® We assessed the self-
reported capacity of participants to perform IADL tasks
rather than self-reported actual performance. Therefore,
there is a possibility of both under and/or over estimation
of the actual performance of participants. We excluded
participants who could not give informed consent (eg,
advanced stages of dementia) and excluded those who
were terminally ill. These exclusions may have led to
an underestimation of both true prevalence of frailty
and disability. Although we only recruited participants
capable of giving informed consent to participate in our
study, there seemed to be a small number participants
with severe cognitive impairment (according to proposed
MoCA score ranges-however, research for these severity
ranges has not been established yet*). This might have
an impact on the reliability of the self-reported IADL and
BADL limitations provided by these participants. Finally,
the cross-sectional nature of the study design does not
allow us to establish temporal relationships or causality.

Implications for health, social services and future research

The increasing size of a frail older population is one of
the biggest challenges to health and welfare services.**
Frail older adults are vulnerable to developing disability
which leads to higher care needs and resource use.” In
Sri Lanka, spouses and/or children are the main care-
givers of community-dwelling older adults. The higher
prevalence of IADL limitations among frail older adults

Table 4 Association between prefrailty, frailty and instrumental activities of daily living limitations: unadjusted, age-adjusted
and sex-adjusted and multivariable-adjusted zero-inflated Poisson regression results

Logistic section, OR (95% CI)*

Poisson section, RR (95% CI)t

Models

Frailty

Prefrailty

Frailty

Prefrailty

Model 1: unadjusted
Model 2: model 1+sexand age

Model 3: model 2+longestheld
occupation

Model 4: model 3+social support
Model 5: model 4+multimorbidity
Model 6: model 5+self-perceived
vision ability

Model 7: model 6+self-perceived
hearing ability

0.06 (0.02 to 0.24)
0.10 (0.02 to 0.47)
0.11 (0.02 to 0.56)

0.13 (0.02 to 0.79)
0.12 (0.02 to 0.69)
0.11 (0.02 to 0.68)

0.11 (0.02 to 0.59)

0.47 (0.18 to 1.21)
0.44 (0.15 to 1.31)
0.46 (0.16 to 1.32)

0.49 (0.15 to 1.63)
0.44 (0.14 to 1.40)
0.34 (0.05 to 2.25)

0.33 (0.06 to 1.84)

5.93 (2.99 to 11.75)
3.92 (2.21 to 6.95)
3.94 (2.11 to 7.36)

4.35 (2.31 to 8.22)
4.21 (2.26 to 7.83)
4.13 (2.25 to 7.59)

4.16 (2.27 to 7.60)

1.81 (0.87 to 3.74)
1.29 (0.73 to 2.30)
1.30 (0.70 to 2.43)

1.36 (0.73 to 2.53)
1.30 (0.71 to 2.39)
1.22 (0.68 to 2.20)

1.21 (0.67 to 2.16)

Statistically significant estimates (at the 5% level) are displayed in bold.
*Logistic section of the regression model estimates the log-odds of belonging to the ‘sure-zero’/‘not-at-risk’ class.
TPoisson section of the regression model estimates the count of IADL limitations for those estimated to belong to the ‘non-sure zero’/‘at risk’

latent class.
OR, odds ratio; RR, rate ratio.
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Table 5 Zero-inflated Poisson regression results for the

association between frailty status and instrumental activities

of daily living limitations (model 7)

Logistic section

Poisson section

Covariate OR (95% CI)* RR (95% CI)t
Frailty

Robust 1.00 1.00

Prefrailty 0.32 (0.06 to 1.84) 1.21 (0.67 to 2.16)
Frailty 0.11 (0.02 to 0.59) 4.16 (2.27 to 7.60)
Sex

Male 1.00 1.00

Female 6.17 (1.31 to 29.40) 1.02 (0.69 to 1.50)

Age group (years)
60-64

1.00

1.00

65-69 1.88 (0.23 to 15.80) 1.88 (0.71 to 4.96)
70-74 0.62 (0.08 to 4.85) 2.22 (0.78 to 6.32)
75-79 0.24 (0.02 t0 2.66) 2.26 (0.91 to 5.60)
>80 0.05 (0.00 to 0.79) 3.44 (1.31 to 9.02)
Longest-held

occupation

Never-employed/skill
level 1

1.00

1.00

Skill level 2 4.34 (0.89 t0 21.33) 1.04 (0.69 to 1.57)
Skill level 3 or 4 6.42 (1.34 to 30.57) 1.37 (0.97 to 1.93)
Social support

Poor/Moderate 1.00 1.00

Strong 5.81 (0.45 to 74.44) 1.38 (1.08 to 1.78)
Multimorbidity

None or 1 1.00 1.00

>2 1.49 (0.45t0 4.95) 1.37 (1.03 to 1.83)
Self-perceived vision

Poor/fair 1.00 1.00

Good/very good/ 3.03 (0.61to 15.49) 1.11 (0.76 to 1.63)
excellent

Self-perceived hearing

Poor/fair 1.00 1.00

Good/very good/ 0.76 (0.16 to 3.71) 0.88 (0.71 to 1.10)
excellent

The reference category is 1.00. Statistically significant estimates
(at the 5% level) are displayed in bold.
*Logistic section of the regression model estimates the log-odds
of belonging to the ‘sure-zero’/‘not-at-risk’ class.

TPoisson section of the regression model estimates the count of
IADL limitations for those estimated to belong to the ‘non-sure
zero’/‘at risk’ latent class.
OR, odds ratio; RR, rate ratio.

indicates higher dependency level. Higher dependency
results in higher need for support services and caregiver
burden. Caring and supporting older adults is a family
obligation in Sri Lanka. However, the sustainability of
this traditional value system is challenged due to shift in
family structures: extended to nuclear due to economic

3

migration, both internal and external. In the absence
of an established formal social support system for older
adults, caregiving is becoming a challenging task. Meth-
odologically comparable cross-country studies investi-
gating the prevalence of disabilities across frailty status
will enable researchers to understand context specific
macrolevel and microlevel factors that are associated with
disability.

CONCLUSIONS

The prevalence of 21 TADL limitations was high among
rural community-dwelling frail older adults in Sri Lanka.
Findings imply the greater support and care required for
rural Sri Lankan frail older adults to live independently
in the community.
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