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Abstract

We evaluated the validity of 3-item shorter versions of

Barthel index (BI) in older adults. Sinhala versions of 10

item-BI (BI) and 6-item Katz index (KI) were administered

among older adults (≥65 years and n=200). The per-

formance of three shorter versions of BI (SV1, SV2 and

SV3) was examined considering the 10-item BI and 6-

item KI, which are widely used tools to assess the

physical activities of daily living (pADL), as the reference

standards. These, when compared with the 10-item BI,

the sensitivity and specificity of SV1 were 0.28 and 0.87.

The corresponding values of SV2 and SV3 were 0.72,

0.66 and 1.0, 0.58. Compared to KI, the sensitivity and

specificity of SV1 were 0.21 and 0.80. The corresponding

values of SV2 and SV3 were 0.73, 0.84 and 0.87, 0.61.

SV2 and SV3, but not SV1, showed satisfactory

psychometric properties that make them suitable tools

to screen for pADL in older adults. bi fruits are useful in

the evaluation of kidney injury.

Background

Although South Asian countries have a relatively
young population compared to Western populations at
present, a rapid aging of South Asian populations is
expected in coming years [1]. Among Asian countries, Sri
Lanka, has a rapidly expanding older population. The
expansion of older population will pose a considerable
burden on existing health and social care services in Sri
Lanka which are underprepared to meet the demands of
older adults.
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However, geriatric care services in Sri Lanka are not
well established and the health needs of older adults are
mainly provided by general physicians and nurses who
have not received a formal training in geriatric care. A
previous survey in Sri Lanka found only three geriatricians
for the entire country listed under a private online health
care provider [2]. In order to overcome these limitations,
some have suggested using rapid screening methods to
detect those who are at high risk of impaired physical
functions and require comprehensive assessment [3].

The 10-item Barthel index (BI) and 6-item Katz index
(KI) are widely used to assess physical activities of daily
living (pADL) in older adults and it has been translated
and validated in many populations. A previous study
found a shorter version of BI consisted of five-items to
have adequate psychometric properties to be used as a
rapid screening tool to detect those at high risk of impaired
pADL [4]. Previous studies [5,6] have shown the ability
to use much shorter versions of BI, consisted of three
items, as screening tools. These rapid screening tools will
allow healthcare staff in busy and resource limited clinical
settings to identify those who require comprehensive
geriatric assessment (CGA). This study assessed the
validity of three previously validated shorter versions of
BI consisted of 3 items [5,6] among Sinhala speaking older
adults in Sri Lanka.

Methods

Ethical approval for the study was obtained from the
Ethical Review Committee, Faculty of Medicine, University
of  Ruhuna [Ref No: 2020.P.122 (22.10.2020)]. Consecutive
200 older adults, aged >65years or more, attending medical
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clinics for more than 6 months due to chronic diseases
were included in the study. They were assessed using the
Sinhala versions of 10-item BI [4] and 6-item KI [7],
validated previously. The performance of three shorter
versions of BI; SV1, SV2 and SV3 [5, 6] was examined
considering the 10-item BI and 6-item KI as reference
standards.

SV1 (items 2, 7 and 10); bathing, toilet use and climbing
stairs

SV2 (items 4, 5 and 8); dressing, bowel functions and
transfer

SV3; (items 1, 9 and 10) feeding, mobility and climbing
stairs

Spearman correlations were assessed between the
total scores of reference standards and three short
versions. The sensitivity, specificity, positive predictive
value (PPV) and negative predictive value (NPV) of the
three shorter versions were also examined. For this

analysis, cutoff value of shorter versions was kept at 20
considering average mean of all three shorter versions.

Results
Mean (SD) age of the study participants was 74.3

(4.3) years and 58% were women. Nearly two thirds (65%)
had more than three chronic diseases while 12% were on
more than six medications. Correlations between the total
scores of 10-item BI and SV1, SV2 and SV3 were 0.67, 0.86
and 0.86 and the corresponding values for KI were 0.41,
0.90 and 67 (p<0.001 for all) (Table and Figure 1 and 2).
According to the 10-item BI, 107 were fully independent
(score 90 or more) while 93 had impaired ADL, varying
from mild to severe (total score <90). Based on the KI, 82
were independent (score of 6) and rest were dependent.
Table below shows the performance of shorter versions
of BI when total score of 20 was considered the cut point
and the 10-item BI and KI were considered reference
standards.

Table. Sensitivity, specificity, PPV and NPV of the three short versions of BI

Short versions of BI Sensitivity Specificity PPV NPV Kappa (p value)

10-item BI as reference standard

SV1 0.28 0.87 0.65 0.58 0.15 (0.009)

SV2 0.72 0.66 0.65 0.73 0.38 (0.009)

SV3 1.00 0.58 0.67 1.00 0.56 (<0.001)

KI as reference standard

SV1 0.21 0.80 0.65 0.39 0.03 (0.66)

SV2 0.73 0.84 0.88 0.66 0.55 (<0.001)

SV3 0.87 0.61 0.78 0.74 0.49 (<0.001)

BI = Barthel index, KI = Katz index, PPV = Positive predictive value, NPP = Negative predictive value

Figure 1. Correlation between shorter versions of Barthel index and 10-item Barthel index.
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Discussion
This analysis shows that the SV2 and SV3 have

adequate psychometric properties to identify those at high
risk of impaired pADL. SV1, however, showed poor
sensitivity when compared with reference standards. Our
results are comparable with those of published original
validations [5, 6].

With rapidly expanding older adult population in Sri
Lanka [8], age-related health and social issues that need
multidisciplinary approach will be more prevalent.
Siriwardena et al found the prevalence of frailty and pre-
frailty among community-dwelling older adults in Sri Lanka
to be 15.2% and 48.5%, respectively and these values are
relatively higher than those reported from middle-income
and high income countries [9]. Furthermore, Gamage et al
in 2019 observed 34.3% prevalence of falls and 9.6%
prevalence of recurrent falls among community-dwelling
older adults in Galle district in Sri Lanka [10]. Hence, patient
care services in the country needs to be aligned to meet
this demand.

Shorter versions of BI will help medical and nursing
staff in busy care settings to identify those at high risk of
impaired pADL and refer them for CGA. The shorter
versions we propose, can easily be incorporated to routine
medical history to identify those who require further
assessment. Although CGA gives a holistic picture of
functional capacity of older adult in many domains, clinical
set ups with high patient turnover and those not designed
for care of older adults will not be able to fulfill this
requirement. Due to this limitation, rapid geriatric
assessment tools have been introduced [3].

This is a single center study conducted in a general
medical clinic of a tertiary care hospital in Sri Lanka. The
selection criteria with minimum exclusion criteria used in
this study allowed us to include a diverse study sample.
This will enhance the external validity of our results. We
included on the Sinhalese people into the study, as this
was a validation of Sinhala questionnaire. Hence this
cannot be used as a self-administered questionnaire in

Figure 2. Correlation between shorter versions of Barthel index and 6-item Katz index.

patients not conversant in Sinhala language. We recom-
mend conducting similar studies in other ethnic groups in
Sri Lanka.

We conclude that the shorter versions of BI,
particularly SV2 and SV3 can be used to identify those
at high risk of impaired pADL and require further geriatric
assessments. Also we propose to determine the per-
formance of these short versions in a prospective study
with a diverse group of older adults with varying
disabilities.
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