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An assessment of the content and properties of extended and instrumental 
activities of daily living scales: a systematic review

eline Kelbling, David Ferreira Prescott, Mary Shearer and terence J. Quinn 

institute of Cardiovascular and Medical sciences, University of Glasgow, Glasgow, UK

ABSTRACT
Purpose:  we performed a systematic review to assess the psychometric properties of extended 
Activities of Daily living (eADl) scales.
Materials and Methods:  Articles assessing eADl scales’ properties were retrieved by searching 
multidisciplinary databases, and reference screening. Data on the following properties were extracted: 
validity, reliability, responsiveness, and internal consistency. the cOSMiN (consensus-based Standards 
for the selection of health status Measurement instruments) risk of bias checklists are used to assess 
the quality of included articles. All aspects were performed by two independent researchers.
Results:  Of 245 titles, 26 articles were eligible, comprising 15 different eADl scales. the lawton scale 
had the most papers describing properties, while the Performance-based instrumental Activities of 
Daily living received the highest cOSMiN rating. Properties most often assessed were convergent 
validity and reliability, no articles assessed all cOSMiN properties. the cOSMiN assessment rated 43% 
of the properties as ‘positive’, 31% ‘doubtful’ and 26% ‘inadequate’. Only lawton was assessed in more 
than one paper, available data suggest that this scale has excellent reliability, construct validity, internal 
consistency, and medium criterion validity.
Conclusion: Despite their common use, there are limited data on the properties of eADl scales. where 
data are available there are potential methodological issues in the studies.

 h IMPLICATIONS FOR REHABILITATION
• the functional abilities of older adults are most commonly measured using extended activities of 

daily living scales (eADl).
• there are many eADl scales available to clinicians and no guidance on a preferred tool.
• Despite the frequent use of eADl scales in research and practice, there is limited published literature 

on their psychometric properties (for example validity, reliability and responsiveness).
• the lawton Scale has the most supporting evidence and its properties are generally acceptable, 

more research is needed on other eADl scales.

Introduction

Functional decline is a common and important feature of ageing. 
it reflects how an individual′s limitations interact with the demands 
of the environment [1]. independence and participation in every-
day activities are essential to older adults, and maintaining their 
autonomy plays a considerable role in ageing ‘successfully’ [2]. 
the inability to achieve everyday activities without assistance may 
suggest unsafe conditions and inferior quality of life [3]. therefore, 
it is important to assess the functional abilities of older adults. A 
function is usually assessed by using activities of daily living (ADl) 
measurement instruments. these activities can be divided into 
‘basic activities of daily living’ (bADl) and ‘extended activities of 
daily living’ (eADl), sometimes also called instrumental ADl (iADl). 
the current article will adopt the term eADl, referring to both 
eADl and iADl. BADl tasks include mobility and basic self-care 
such as bathing and eating, whereas eADl includes higher-level 
complex activities such as using the telephone or public trans-
portation [4].

Assessment of function is integral to research and clinical prac-
tice. From charting the natural history of disease through assessing 
the efficacy of a novel treatment to resource allocation and policy 
– all require a standardised assessment of functional ability. For 
example, as eADl are cognitively more demanding than bADl, 
loss of ability in eADl is used to distinguish mild cognitive impair-
ment from dementia [5]. Using accessible, standardized scales to 
assess daily activities in older adults may help healthcare profes-
sionals in making diagnoses, describing prognoses and monitoring 
recovery from disease or some other functional insult [6]. As the 
number of people over 65 years of age continues to increase, so 
does the importance of the eADl scale [7].

there are many different eADl scales available and no consensus 
on the optimal assessment for older adults. Some eADl scales have 
been developed for a specific purpose, for example, assessment of 
dementia, while others are more generic. with so many scales 
available, we need a framework to help us choose the best scale 
for a particular situation. Knowledge of the psychometric properties 
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of scales could help in decision-making about which tool to use. 
Psychometric properties describe a test’s appropriateness, useful-
ness, and meaningfulness [8]. it provides a distinct insight into 
whether the test measures what it is supposed to measure, its 
stability over time, and the ability to detect a change in conditions 
– in other words, validity, reliability, and responsiveness.

Despite the extensive use of eADl scales, their psychometric 
properties have been questioned in previous research and com-
mentary [9]. A comprehensive, objective assessment of the eADl 
scales available and their properties would be a useful addition 
to the literature. in this systematic review, we aim to provide an 
overview of available eADl scales and systematically assess the 
properties of those eADl scales.

Methods

we conducted this systematic review according to the 
‘consensus-based Standards for the selection of health status 
Measurement instruments (cOSMiN) methodology for systematic 
reviews of Patient-Reported Outcome measures (PROMs)’ [10]. 
where relevant we followed Preferred Reporting items for 
Systematic Review and Meta-Analysis (PRiSMA) guidance for 
reporting (see supplementary appendix for reporting checklist). 
this systematic review protocol was registered on the Open 
Science Framework (protocol provided in the supplementary 
appendix). All aspects of title selection, data extraction and quality 
assessment were performed by two researchers who worked inde-
pendently and compared results. where differences could not be 
resolved through discussion a third reviewer was consulted.

Literature search

we created a search, using validated search syntax where possi-
ble. Our search was developed around concepts of eADl and 
psychometric properties. the primary search was complemented 
by a purposive search based on the names of commonly used 
eADl scales (table 1 in the supplementary appendix). we 
reviewed the following databases from inception to May 2022: 
eMBASe (OviD), HaPi (OviD), MeDliNe (OviD), PsychiNFO (eBScO), 
and ciNAHl (eBScO). Searches were combined in Mendeley ref-
erence management software and de-duplicated. Reference lists 
of relevant articles were screened for potentially eligible articles.

Inclusion and exclusion

this systematic review was focused on eADl assessments. we 
defined eADl scales based on their content and purpose. these 
scales should include items and tasks beyond basic self-care, such 
as using public transport and managing finances. the scales pro-
vide information on a person’s functional abilities and the capa-
bility to maintain an independent lifestyle. A questionnaire was 
selected when it aimed to assess iADl, eADl, or complex ADl. 
the scales did not have to be disease-specific. No distinction was 
made based on the structure (i.e. informed-based, self-reported, 
etc.) or country of development of the questionnaire. we included 
full papers, written in english describing the psychometric prop-
erties of one or more than one eADl scale.

Studies that evaluated bADl scales or scales with a purpose 
other than ADl assessment, such as cognitive scales, were 
excluded. Scales that assessed both bADl and eADl were included 
and assessed in the same way the other articles were assessed.
Our evaluation majored on psychometric properties. to be eligible, 

a paper had to describe one of the properties as included in the 
cOSMiN guidance.

Quality assessment

the methodological quality of each paper was evaluated using 
the cOSMiN Risk of Bias checklist [11]. Differing checklists are 
available for content validity, structural validity, internal consis-
tency, cross-cultural validity, reliability, measurement error, crite-
rion validity, construct validity, and responsiveness (defined 
below). each checklist contained a number of question items 
which together generated an overall score on a five-point rating 
system: ‘very good’, ‘adequate’, ‘doubtful’, ‘inadequate’, or ‘not appli-
cable’. Scoring was based on the’worst score counts’ principle, 
where the lowest rating of any item in the checklist determines 
the final rating. in general, a design requirement is rated as ‘very 
good’ when there are convincing arguments that the standard is 
met; ‘adequate’ when it is reasonable to assume that the standard 
is met, but it is not explicitly described; ‘doubtful’ when it is 
unclear whether the standard is met; ‘inadequate’ when there is 
evidence the standard is not met; and ‘not applicable’ when infor-
mation regarding the criteria was lacking.

Data extraction

For each paper, we extracted the details of the eADl scale includ-
ing the individual tasks included in the scale. we also extracted 
data on the application of the scale and the context of the assess-
ment. we used a bespoke data extraction tool that we piloted 
on two exemplar studies. we created a data visualisation describ-
ing the components of each scale. these components were chosen 
after thoroughly evaluating the scales and identifying the most 
common items. this process was repeated by a second reviewer. 
we used a narrative approach to give an overview of each 
cOSMiN-defined property (see below) and an individual assess-
ment of any scale with three or more articles assessing the scale.

Psychometric properties

Reliability
Reliability refers to the ability of a scale to produce consistent results 
with repeated measurements. it includes both consistencies among 
scale items and reproducibility among observers [12]. there are four 
subtypes of reliability. test-retest reliability involves achieving consis-
tent results over time, showing that the research methods are reliable 
and not influenced by external factors. internal consistency tests 
the homogeneity of the scale and whether the different scale items 
correlate with each other. it is usually calculated using cronbach’s 
alpha, with values ranging from 0 to 1. A cronbach’s alpha between 
0.8–0.95 is considered good while an alpha coefficient is very high 
(i.e. >0.95) it is at risk for redundancy. inter-rater reliability measures 
the consistency of a scale when administered by different reviewers 
on the same occasion and can be calculated by using Kappa statis-
tics [13]. intra-rater reliability measures the scale by using the same 
reviewer on the same subjects, with assessments separated by time.

Validity
validity is the extent to which a scale measures a factor accurately 
and whether it measures the concept it is supposed to measure. 
validity can be divided into criterion, content, construct, and face 
validity [12]. criterion validity includes a correlation with the ‘gold 
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standard’ and it measures to what extent one scale predicts an 
outcome for another scale that theoretically represents the con-
struct. content validity assesses if the scale items are fully repre-
sentative of the concept of interest, this usually involves gathering 
feedback from healthcare professionals and people with an index 
condition. construct validity evaluates if the measurement tool 
represents the construct of interest. Other than the ‘golden stan-
dard’ in criterion validity, construct validity is usually assessed by 
demonstrating a relationship between the novel scale and other 
established measures of a relevant concept. within the cOSMiN 
checklist, construct validity is divided into convergent and 
known-group validity, where the scale is compared to a compar-
ison instrument measure or different subgroups. Face validity 
assesses the appropriateness of the scale at face value.

Responsiveness
Responsiveness reflects the ability to measure changes over time in 
the construct [3]. For measurements, it is important to detect changes 
related to time or interventions at all levels of the scale. Sometimes 
it may not be possible to detect subjects near the bottom or top 
of the scale, also known as the ‘floor’ or ‘ceiling’ effects. this means 
that when a person scores near the possible upper or lower limit, 
it can be difficult to identify changes over time [14].

Results

Selection process

the initial literature search produced 245 articles. After title and 
abstract screening, 30 articles were left for full-text screening. Six 
of those articles did not assess the properties of eADl scales, two 
included a cognitive scale rather than an eADl scale, and five 
were duplicates, leading to 17 articles for inclusion (table 2 in 
the supplementary appendix). Hand searching and purposive 
searches identified an additional 9 eligible articles (Figure 1). the 
26 papers included 15 eADl scales for evaluation. table 1 provides 
an overview of the included eADl scales. the main items included 
in each scale are found in table 2. Additional items are shown in 
table 5 in the supplementary appendix.

Overview of questionnaires

Only six of the 15 scales exclusively assessed eADl, the remaining 
questionnaires assessed a combination of eADl and bADl. All the 
included scales were first described in the english language and 
were developed from 1969 through to 2018.

the Disability Assessment for Dementia scale (DAD), Blessed 
Dementia Rating Scale (Blessed-DS) and the Bristol Activities of 

Figure 1. Prisma flowchart.

https://doi.org/10.1080/09638288.2023.2224082
https://doi.org/10.1080/09638288.2023.2224082
https://doi.org/10.1080/09638288.2023.2224082


4 e. KelBliNG et Al.

Daily living scale (Bristol ADl) are dementia-specific scales. the 
Activities of Daily living Questionnaire (ADlQ) is specific for mea-
suring Alzheimer’s disease, and the Bayer Activities of Daily living 
Scale (BADl) and cleveland Scale for Activities of Daily living 
(cSADl) were developed for use in people living with cognitive 
impairment. the NeADl was developed to assess recovery after 
a stroke. the lawton iADl was the only generic, older adult assess-
ment scale.

Assessment of psychometric properties

table 3 provides an overview of the cOSMiN assessment of the 
included articles. convergent validity and reliability were the prop-
erties most often assessed, while structural validity was the least 
assessed. the properties that received a positive rating are N = 34 
(43%) (i.e. ‘very good’/’adequate’), a doubtful rating was assigned 
to 25 properties (31%), and 21 properties (26%) received an inad-
equate rating. Overall, internal consistency received the best rat-
ing. the lawton iADl scale was the most assessed scale and the 
tPiADl received the best ratings for the quality of the assessment 
of psychometric properties.

table 4 provides a summary of the outcomes of the psychometric 
properties per scale, where data were available. taking the most 
commonly used eADl scales of lawton, we can see that lawton has 

an overall excellent internal consistency, a doubtful to inadequate 
reliability and a considerable doubtful convergent validity.

except for the study of Patterson et  al. [17] (post hoc analysis) 
and Stringer et  al. [34] which studied the construct validity in 
the cSADl and the A-iADl-Q, all the outcomes were significant 
(p < 0.05). Most of the effect sizes and correlations were found 
to be ‘large’ or ‘medium’ by conventional criteria. However, two 
articles found a weak correlation when assessing the respon-
siveness and the criterion validity for the icF-iADl and the 
lawton iADl.

Construct validity

in table 3, construct validity was divided by convergent and 
known-group validity. Of the 26 reviewed papers, n = 23 (88%) 
assessed construct validity. Six assessments were labelled as ‘very 
good’ in the convergent validity group and five in the known-group 
validity group. the comparison measurement most used to assess 
construct validity were the Mini-Mental State examination (MMSe) 
(9 articles) and the lawton iADl scales (4 articles).

the paper by tong and Man [23] assessed the construct validity 
of the lawton iADl by assessing structural validation using factor 
analysis rather than a comparison measurement. However, since 
this does not follow the standard of the cOSMiN checklist, the 
convergent validity is labelled as ‘inadequate’.

Table 1. Description of the included questionnaires.

scale item no. assessment Goal Function measured year

activities of daily living questionnaire 
(adlq) [16]

28 Questionnaire assessment of functional abilities 
in patients with ad and 
dementia

baDl + eaDl 2004

bayer activities of daily living scale 
(badl) [17]

25 Questionnaire assess deficits in patients with 
mci/mild-to-moderate dementia

baDl, 
eaDl + CoGnition

1998

bblessed dementia rating scale 
(blessed ds) [18]

22 interview-based 
questionnaire

to quantify the degree of 
intellectual and personality 
deterioration in elderly

baDl, eaDl anD 
behaVioUR

1968

bristol activities of daily living 
(bristol adl) [19]

20 Questionnaire to assess the ability of patient 
with dementia in daily 
activities

baDl + eaDl 1996

Cleveland scale for activities of daily 
living (csadl) [20]

47 interview-based 
questionnaire

to assess functional difficulties of 
patients with dementia

baDl + eaDl 2001

Disability assessment for dementia 
(dad) [21]

40 interview-based 
questionnaire

to assess basic and instrumental 
daily activities in patients with 
dementia

baDl, eaDl 1999

interview for deterioration in daily 
living activities in dementia (iddd) 
[22]

33 interview-based 
questionnaire

to assess (e)adl in dementia baDl + eaDl 1997

lawton & brody instrumental 
activities of daily living scale 
(lawton iadl) [1,23–30]

8 interview-based 
questionnaire

to assess eadl necessary for older 
people

eaDl 1969

Performance-based instrumental 
activities of daily living (tpiadl) 
[31]

5 Performance-based 
assessments

to assess eadl necessary for older 
people

eaDl 2014

international classification of 
functioning, disability and health 
(icf-iadl) [32]

8 Questionnaire to assess eadl necessary for older 
people

eaDl 2017

self-care ability scale for the elderly 
(t-sase) [33]

17 Questionnaire assess self-care ability reviewed 
from cognitive, affective and 
behavioural component

baDl + eaDl 1996

amsterdam iadl questionnaire 
(a-iadl-q) [34,35]

70 Questionnaire to assess complex adls necessary 
for older people

eaDl 2012

the nottingham extended activities 
of daily living (neadl) [36]

22 Questionnaire assess of iadl for use with 
patients recovering from stroke

eaDl 1987

Functional independence measure 
(fim) [26]

18 Questionnaire assess disability in a variety of 
populations

baDl + eaDl 1994

Performance based assessment of 
instrumental activities of daily 
living (pa-iadl) [37]

14 Performance-based 
assessments

assess disability in a variety of 
populations

eaDl 2018

* basic activities of daily living (baDl) are basic selfcare activities to live independently. **extended activities of daily living (eaDl) are everyday tasks beyond 
baDl for a better quality of life.
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Most articles assessed the convergent validity by calculating 
Pearson’s correlation coefficient. However, the study by Stringer 
et  al. [34] calculated the construct with Kendall’s tau-B, rather 
than Spearman’s correlation for the comparison of the A-iADl-Q 
and the Addenbrooke’s cognitive examination-iii (0.11; p = 0.4)), 
the Digit Span Backwards task (0.38; p = 0.46), the trails Making 
test B (–0.04; p = 0.77), and the Measurement of everyday cognitive 
Function (–0.46; p = 0.00). Patterson and Mack [20] investigated 
the known-group validity among healthy older adults, physically 
impaired participants, and three groups of people with Alzheimer’s 
disease and different levels of cognitive impairment. their analysis 
reported that all between-group differences were significant 
except that between the healthy and physically impaired older 
adult groups (p < 0.064).

Criterion validity

Six articles assessed the criterion validity for the PiADl, icF-iADl 
BADl and the lawton iADl scale. Only one article assessing the 
lawton iADl received an inadequate rating. Since eADl scales 
lack an agreed gold standard, many other measurement scales 
were used that were assumed to have a positive or negative 
correlation with the scale of interest. Hence, chuang et  al. [32] 
used five measurement scales to investigate the criterion validity 
for the icF-iADl. they showed that the icF-iADl significantly cor-
related with the lawton iADl scale (r = −0.574 to −0.804, p < 0.01), 
Montreal cognitive Assessment (MocA) (r = −0.517, p < 0.0), Digit 
Symbol Substitution test (DSS) (r = −0.380, p < 0.01), words lists 
test (wlt) (r = −0.290 to −0.437, p < 0.01), and time Up and Go 
test (tUG) (r = 0.404 to 0.606, p < 0.01).

in table 4, the study of chen et  al. [31] shows a range of 
accuracy (based on ROc analyses) between 0.53 and 0.91 
(p < 0.001) for the tPiADl scale. they compared outcomes for 
different groups; healthy participants, participants with mild 
cognitive impairment (Mci), and participants with dementia. this 
showed a higher ROc outcome for the dementia group and 
healthy subjects (0.91). However, when looking at healthy sub-
jects and the Mci group, the results showed the ROc curve to 
be 0.53 (p = 0.62). Mirzadeh et  al. [1] and chuang et  al. [32] 
found a weak correlation between the lawton iADl and the 
36-item Short Form Mental component Summery (SF36-McS) 
(r = 0.09, p < 0.01)) and between the icF-iADl and the MocA 
(r=–0.247, p < 0.05).

Content validity

three articles assessed content validity. two of them were labelled 
‘inadequate’ and one ‘doubtful’. these low ratings were due to 
the limited scope of the consultation. the cOSMiN checklist 
requires that both the opinion of healthcare professionals and 
participants are taken into account, while the included articles 
only consulted healthcare professionals. All three articles assessed 
the lawton iADl scale.

there is no clear pattern in the content validity of the 
different articles assessing the lawton iADl. For example, 
Mehraban et  al. [26] found that the lowest homogeneity and 
agreement was for shopping and housekeeping, this was rated 
as average. Agreement was highest in the subheading medi-
cation management. conversely, tong and Man [23] found the 
lowest agreement among healthcare professionals in the sub-
category handiwork and not in the same items as the other 
articles.

Responsiveness

three articles assessed the responsiveness of the lawton iADl, 
NeADl and the icF-iADl scale. Only one article assessing the 
lawton iADl covered all three subcategories included in the 
cOSMiN assessment; a comparison between other outcome mea-
sures, between subgroups, and before and after an intervention 
[21]. the other articles reviewing the icF-ADl and NeADl were 
labelled ‘inadequate’ as only one of the three subcategories was 
covered.

to assess responsiveness, vergara et  al. [27] excluded patients 
who had an improved Barthel index, due to the small sample size 
(n = 7). this study used the standardized effect size (SeS) and the 
standardized response mean (SRM) to measure change. these are 
both effect size indexes to measure the responsiveness of outcome 
measures, calculated by dividing the mean change scores by the 
standard deviation of the baseline scores for the SeS and the 
standard deviation of the change scores for the SRM. they found 
an SeS of 0.79 and an SRM of .84 among the group classified as 
worsened after the intervention, indicating a moderate to large 
change. Otherwise, among the unchanged group, the SeS and 
SRM were 0.31 and 0.38, indicating a small change.

Harwood et  al. [36], initially found a small effect size of 0.1–0.3 
of the improvements in eADl total. However, after adopting 
likert-type scoring, the responsiveness improved considerably. 
the subscale mobility improved with an effect size of 0.7 at six 
months, and the other subscales reached a total score effect of 
0.4–0.5.

Reliability

Reliability was investigated for the lawton iADl, FiM, ADlQ, B-ADl, 
Bristol iADl, iDDD, and NeADl. None of the assessments was 
labelled as ‘very good’. this is mainly because it was not clearly 
stated whether the test conditions were similar in the re-test after 
the time interval. Mostly, the re-test interval was around 7 days, 
and it could be assumed that the participants were stable in that 
period. in table 4, reliability is divided into test-retest reliability 
and interrater reliability, while some articles did not assess both. 
Most articles used the interclass correlation coefficient (icc) to 
test the reliability, however, Spearman’s rank coefficient and Kappa 
were also used in some articles.

the study by Hokoishi et  al. [39] described the interrater reli-
ability for the physical self-maintenance scale (PSMS) as well as 
for the lawton iADl and found a variety of correlations between 
different healthcare professionals (i.e. neuropsychiatrists, public 
health nurse, clinical psychologist, neurologist, occupational ther-
apist). For the PSMS they found an interclass correlation coefficient 
between 0.847 and 0.962 and for the lawton iADl between 0.901 
and 0.95 (p < 0.001).

table 4 states the overall interrater reliability of the Blessed 
Dementia scale, however, cole et  al. [18] used three additional 
methods to investigate interrater validity. they found a low (i.e. 
r < 0.7) interrater reliability for the total Blessed Dementia Scale 
(r.59), for the intra-class scores (r 0.297), and different correlations 
for the item scores ranging from 0.04 for ‘increased rigidity’ and 
0.64 for the ‘inability to interpret surrounding’ item.

the study by Johnson et  al. [16], also tested the test-retest 
reliability in multiple ways. they provided the concordance coef-
ficient (0.65 <r < 0.96), the correlation coefficient (0.65 <r < 0.96), 
the means, standard errors, and ranges for each subscale (SD 
14.7–47.9), and the kappa (0.42 < k < 1.00) to calculate the reliability 
for the ADlQ.
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Internal consistency

the property assessment for internal consistency received a ‘very 
good’ rating in 64% of the articles (N = 9). the most common 
reason for an article to be rated ‘doubtful’ or ‘inadequate’ was the 
lack of an internal consistency statistic calculation for each uni-
dimensional (sub)scale separately.

Articles assessing the internal consistency reported a 
cronbach’s alpha for the tPiAlD, t-SASe, DAD, lawton iADl, 
Bristol iADl, NeADl, and cSADl. the value ranged from .82 for 
the tPiAlD to 0.98 for the iDDD. Although some studies also 
reported the factor analysis, this calculation is not a part of the 
cOSMiN checklist and will not be discussed here.

Other properties

two of the least investigated properties are cross-cultural- and 
structural validity. Structural validity was only assessed once for 
the lawton iADl scale [19]. it was calculated by using confirma-
tory factor analysis and ranged from 0.660 to 0.958 (p < 0.001). 
the cross-cultural validity was invested in two articles for the 
lawton iADl (inadequate) and Amsterdam iADl scale (doubtful) 
[19,28].

The Lawton scale

the lawton iADl scale was the only scale assessed by more than 
three articles. ten articles assessed the lawton iADl scale and 
overall it showed a strong effect size. However, a moderate effect 
size was found in the study by Siriwardhana et  al. [24] in the 
inter-rater reliability for investigators B and e, the other investigators 
scored a large effect size. Next to that, in the study by wang et  al. 
[29] the lawton iADl scale received a moderate agreement (κ = 
0.51–0.66) for the test-retest reliability. Furthermore, the lawton 
iADl scale in the study of Mirzadeh et  al. [1], showed a low cor-
relation with the Short Form-36 Mental component Summary 
(SF36-McS) (r = 1.82), which is logical as the lawton iADl scale is 
not a mental measurement scale. However, it showed only a mod-
erate correlation (r = 563) with the Barthel index.

Discussion

this systematic review shows that comprehensive assessments of 
psychometric properties for eADl scales are lacking and that none 
of the included articles provides a comprehensive description. 
Our review assessed 26 articles consisting of 15 different eADl 
scales and despite all the available analyses, it is not clear that 
one scale is superior to any other. the majority of the scales 
showed a large effect size regarding internal consistency and 
reliability. convergent validity received the lowest effect size.

Our results should be considered in the context of existing 
literature. A previous review considered eADl scales designed for 
use in dementia settings [9]. this review found results in line with 
our review. Although the number of articles rated positive for 
methodological quality in this study is higher, still more than half 
of the articles were rated negative and no article included the 
assessment of all properties.

Similar findings were found in the study of Hopman-Rock et  al., 
who investigated the psychometric properties in bADl scales. 
After a thorough literature search, they concluded that information 
about psychometric properties is mostly not sufficiently included 
[41]. in line with their findings, the included articles in the current 

review showed either a lack of information about the properties 
or very detailed information on specific properties only, which 
makes the comparison between articles and scales a difficult task.

Our review found a difference in the frequency of the psycho-
metric properties assessed. the reason construct validity may be 
assessed more frequently is that it involves a relatively accessible 
research method. to assess this property, the researcher adds a 
questionnaire or assessment and compares it with contempora-
neous eADl scales. it does not require additional participants or 
substantial extra time. within the cOSMiN assessment, many prop-
erties were labelled negative, including construct validity. this 
might be considered strict, as a paper would be negatively 
assessed even if the rest of the method was conducted robustly. 
However, when a comparison is made without a true understand-
ing of the properties, it does not provide a valuable evaluation.

in terms of eADl assessments, there is no agreed gold stan-
dard. therefore, it seems more appropriate to assess construct 
validity rather than criterion validity in the found articles. However, 
the current article also distinguished between the two properties 
to provide a clear overview. Assessing factors such as cognition 
seems reasonable but is not a perfect comparator. As mentioned 
in the criterion validity results section, many articles use different 
measurement instruments to compare the eADl scale and this 
makes the interpretation of the results difficult.

Reliability is another important property when using an eADl 
scale and this property was also commonly assessed. when eval-
uating the functional abilities of an older adult or monitoring dis-
ease outcomes such as dementia or stroke, it is essential to repeat 
the questionnaire over time and intra-observer variability should 
be minimal. equally in contemporary healthcare, eADl assessments 
may be performed by differing healthcare team members, empha-
sising the need for interobserver reliability. when assessing the 
intra-observer reliability, most articles selected a time interval of 
7 days. in the context of eADl, 7–10 days are seen as an appropriate 
time interval while there is enough time in between the two tests 
to rule out the recall of the questions, but not too much time for 
health conditions to change significantly. the overall effect size of 
the reliability was large, which means that the scales can produce 
similar results under consistent conditions. However, with around 
two-thirds of the assessment quality scores labelled as inadequate, 
it remains unclear if the change in outcome is due to the functional 
shift in the participants or to external factors.

Another aspect of reliability is the internal consistency of the 
items in the eADl scale. For an eADl scale to assess the true 
functional ability, it is useful to know correlations between the 
different items, ensuring that the whole scale assesses functional 
ability and results are not biased by an item measuring a different 
quality. in the current review, internal consistency was rated pos-
itively with around half of the scales having an assessment 
labelled ‘very good’. A possible explanation for this might be that 
the only requirement for assessing this property is to have suffi-
cient individual participant data to calculate cronbach’s alpha for 
every subcategory. this is a quick and convenient assessment, 
and it does not involve additional participants or resources. it 
could be asked why only 14 articles assessed this important prop-
erty. For internal consistency, the articles used the same outcome 
measurement. this makes it possible to have a valuable compar-
ison. No clear explanation is given in the article why the internal 
consistency of the lawton iADl scale is lower in comparison to 
other articles studying the same scale. the iDDD and the BADl 
received the highest score regarding internal consistency. However, 
this high internal consistency could implicate that the different 
items correlate too much and there may be redundancy in the 
items included in the scale.
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the remaining psychometric properties described in cOSMiN 
are other aspects of validity, namely content-, structural-, and 
cross-cultural validity. these properties have been studied the 
least. this may relate to the complexity of the method. For content 
validity research, the researcher must organize focus groups with 
healthcare professionals and people with experience in the con-
dition of interest for a valuable content evaluation.

cross-cultural validation was evaluated in two articles and 
received the labels ‘inadequate’ and ‘doubtful’. Generally, it may 
not be relevant to measure cross-cultural validity, however, within 
this systematic review, most included articles adopted the eADl 
scale for a different culture. For a proper integration of the eADl 
scale in a different culture, it is essential to assess the cross-cultural 
validity. the poor evaluation of this property might be because 
it is a complex and time-consuming task. However, without this 
assessment, it is unclear whether the new scale is meaningful, 
applicable, and thus equivalent in the new culture [42].

Our review had several strengths and limitations. to begin 
with, this study did not distinguish between scales for different 
healthcare purposes and included every eADl scale. Furthermore, 
this is the first systematic review assessing the psychometric prop-
erties of eADl scales using the standardized methodological 
cOSMiN checklist. this checklist provides a systematic method for 
the reviewer to investigate the value of the properties and com-
pare different eADl scales even with different outcome measures. 
However, the use of the cOSMiN checklist to assess the articles 
could be criticised. the checklist used the ‘worst-score-counts 
method’, which means that the lowest-scored rating in a box 
determines the final rating of the property. this method caused 
more ratings to be inadequate, even when the mean assessment 
was ‘very good’. Next to that, the cOSMiN checklist leaves space 
open for the researcher’s judgement. Statements such as ‘is a clear 
description provided’ or ‘are there any other important flaws’ have 
a degree of subjectivity. to limit differences in interpretations, our 
study used two individual reviewers to assess the methodological 
quality and when no consensus was formed, a third reviewer was 
consulted. Furthermore, most articles assessed the measure prop-
erties after a cross-cultural adaption. therefore, the measurement 
properties of the adapted version were assessed, rather than the 
original scale. Although the assessment will still be valuable, it 
would be preferable to assess the original measure. lastly, the 
cOSMiN checklist does not include an assessment of the costs or 
time it takes to perform the eADl evaluation. eADl scales should 
be an efficient and low-cost tool to help assess older adults’ 
functional abilities, which can be used in healthcare settings and 
research. Both of these items could be incorporated into the 
content validity, while patients and healthcare professionals 
already provide their opinion about the accessibility of the scale 
in this property.

taking all the information above into consideration, it is a 
difficult task to compare the different scales and choose a superior 
scale. the most educated choice would be the lawton iADl scale, 
simply because it has the largest supporting evidence base and 
it provides the most information to make an informed choice. 
However, per psychometric properties, the lawton iADl scale does 
not always have the largest effect size. within the convergent 
validity and internal consistency, the BADl has the largest effect 
size. even though most of the outcome measures are high for 
reliability, the DAD scale is among the largest effect size for 
inter-rater reliability, as well as for re-test reliability. while no 
article assessed every property and only one article received pos-
itive ratings for every assessment (only construct validity was 
tested) [35], it is impossible to make a well-advised recommen-
dation. in order to select a proper eADl scale, additional research 

consisting of a more comprehensive and adequate methodological 
quality assessment per eADl scale should be performed.
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