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Abstract
Background Activities of daily living (ADL) are often used as predictors of health and function in older persons. This systematic review is part of a series initiated by the European Network for Action on Ageing and Physical Activity (EUNAAPA).
Aim To assess psychometric properties of ADL instruments for use in older populations.
Methods Electronic databases (Medline, EMBASE, AMED, Psycinfo, CINAHL) were searched, using MeSH terms and relevant keywords. Studies, published in English, were included if they evaluated one or more psychometric properties of ADL
instruments in community-dwelling older persons aged 60 years and older. Combination scales with IADL were excluded.
This systematic review adhered to a pre-specified protocol regarding reliability, validity, and responsiveness.
Results In total, 140 articles describing more than 50 different ADL instruments were included. Ten instruments which
were applied in minimally three different articles of good quality (clear descriptions and adequate design according to the
protocol), were evaluated for reliability, validity and responsiveness; each received a summary score. The four instruments
with the highest scores were the Functional Autonomy Measurement System (SMAF), 5-items Katz list (although content and
wording are often inconsistent across studies), Functional Independence and Difficulty Scale (FIDS) and the Barthel Index.
Discussion Critical reflection is essential to avoid unnecessary modifications and use of instruments that have not been
documented to be valid or reliable.
Conclusion Based on this systematic review, we recommend the SMAF, 5-item Katz, FIDS and Barthel index as ADL
measures for research and care practice in older populations.
Keywords Aging · Function · Health status · Community dwelling · Activities of daily living · Assessment
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In community-dwelling, older persons screening and
assessing the ability to conduct activities of daily living (ADL), such as getting out of bed, toileting, bathing,
dressing, grooming, and eating are frequently used. These
measures are applied to detect early onset of disability
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and are key factors for care management [1] (note: key
references are cited in text, see Appendix 1 for additional
references). In most cases, this information is obtained
with questionnaires and commonly used to refer to basic
or personal ADL [i.e., self-care activities (B)ADL].
Few relevant studies, particularly as it relates to psychometric properties, exist in this area. One review by Fieo
et al. [2], evaluate studies on ADL and IADL (Instrumental
Activities of Daily Living) scales employing a measurement technique (item response theory; IRT) in adults over
60 years of age. These authors identify 12 different articles
describing IRT analyses on combined ADL/IADL scales.
The findings suggest that some IRT modified instruments
were more sensitive in detecting preclinical stages of functional decline. Because of the limited number of identified studies (the use of IRT analyses is not common), the
authors did not propose best practice recommendations
for the use of ADL instruments. Therefore, further evaluation of existing ADL instruments is necessary to provide
recommendations for researchers and clinicians.
The oldest and well-known ADL questionnaire is the
list developed by Katz [3] in 1963. Since that point, several
modifications have been proposed and other measurements
developed and used to measure ADL and predict disability in older adults. Compared to functional performance
tests (for a review see Freiberger et al. [4]), ADL measurement, in question format only, generally has weak reliability, validity, reproducibility and sensitivity to change
[2, 5]. Further, as older community-dwelling adults are
living independently, one could expect a prominent ceiling
effect in these measures of basic functions. Nevertheless,
a variety of such ADL instruments is used as a routine
in studies in older adults. Most of them are documented
and tested on validity and reliability [2A]. However, a lot
of these instruments are not specially designed for use in
community-dwelling older populations, and the question
remains how valid and reliable they are when used in such
a context.
To our knowledge, no information on psychometric
properties comparing existing questionnaires on ADL
functioning in older community dwelling persons is available. Therefore, the aim of this study was to conduct a
systematic review on the psychometric properties of ADL
measurements that are currently used in research on older
community-dwelling populations. A second aim was, to
provide recommendations in practice for researchers,
clinicians, and healthcare professionals. This systematic
review is part of a series of reviews initiated by the European Network for Action on Ageing and Physical Activity
(EUNAAPA http://www.eunaapa.org [4, 6–8].
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Methods
We adhered to a pre-specified protocol regarding search
strategy and inclusion and exclusion criteria by the
EUNAAPA review group based on a checklist for among
others reliability, validity, and responsiveness and prespecified definitions of subtypes of validity and quality of
a study (see Table 1 [9]).

Search strategy
Electronic databases (Medline, EMBASE, AMED,
Psychinfo, CINAHL) were searched from their inception
to August 2012 and updated in November 2016. Using
MeSH terms and relevant keywords, six semantic categories were entered: “ADL, Questionnaire, Age (60 years and
older), Setting (community dwelling), Reproducibility,
Validity”. Reference lists of review articles and included
papers were scanned to identify further potential studies.
The search was restricted to English language and peerreviewed journal articles (see Appendix 2 for a comprehensive overview).

Eligibility and selection criteria
To be included a study had to meet the following five criteria: (1) investigate at least one of the mentioned psychometric properties of an ADL instrument [reliability,
validity, reproducibility and sensitivity to change]; (2)
measure (B)ADL in a separate (sub)scale; (3) include a
population 60 years of age or older or with a mean age
above 65 years or separately reported on this age group;
(4) address community-dwelling older persons, and (5)
have a sample size of at least 30 participants.
Studies were excluded if they did not utilize a separate ADL scale; if the instrument used was developed for
populations with specific diseases; or if the ADL scale had
less than three items; or was rated inadequate for reporting
reliability, validity, and/or responsiveness.

Data extraction and evaluation of psychometric
evidence
Five independent reviewers performed abstract scanning,
selection of full-text articles, and data extraction. Disagreements that could not be solved by discussion between
two reviewers were judged by one of the other reviewers.
Full-text papers were obtained if the inclusion criteria
could be clearly determined from the abstract or eligibility was not sure. In the case where further information
was needed authors of articles were contacted. The five

The extent to which the domain of interest is comprehensively sampled by
the items in the instruments
The extent to which the instrument had the ability to predict onset of
difficulties in functioning or negative health outcomes over time (e.g.,
mortality)
The ability to discriminate between subgroups e.g., age groups, gender

Content validity

Predictive validity

An indicator of the consistency of a measurement in terms of internal consistency with stability over time (reproducibility) and the degree of which
the measurement is free of measurement error (internal consistency)
The instrument’s ability to detect important change over time in the concept
being measured, and may be defined as the extent to which a method
detects minimal clinically relevant change over time
The number of respondents who achieved the lowest or highest possible
score

Reliabilityd

+: Positive rating
−: Poor rating
?: Moderate rating
+: High scores with regard to methods, design and results (OR or AUC)
?: Doubtful design or method (e.g., small sample size)
−: Inappropriate methods or lack of significant results
+: High scores with regard to methods, design and results (clear group definitions and significant results)
?: Doubtful design or method (e.g., small sample size)
−: Inappropriate methods or lack of significant results
+: Comparison to other instrument with significant results (r > 0.80)
?: Doubtful design or method (e.g., small sample size); significant but small
results r > 0.60–0.80
−: Inappropriate methods or lack of significant results
+: (good) Intraclass Correlation Coefficient (ICC) or Kappa > 0.70
?: (moderate) CC 0.70 − 0.60 or r > 0.80
−: (poor) ICC or Kappa < 0.70, despite adequate design and method
+: A power calculation for sample size presented adequate design and sufficiently described
?: Doubtful design or method (e.g., no hypotheses)
+: ≤ 15% of the respondents achieved the highest or lowest possible scores
?: Doubtful design or method
−: > 15% of the respondents achieved the highest or lowest possible scores,
despite adequate design and methods
+: Clear description of study population, adequate description of instrument,
adequate design for evaluating psychometric properties
?: Doubtful description of either study population, or instrument but with
reference given or method
−: Poor description of study population, OR instrument and no reference
given, and poor method

Quality criteriaa,b

d

c

We added Cronbach’s alpha as a measure of internal consistency: 0.00 to 0.69 = poor; 0.70 to 0.79 = fair ; 0.80 to 0.89 = good ; 0.90 to 0.99 = excellent/strong

Convergent and discriminant validity are usually both considered subcategories or subtypes of construct validity

Doubtful design or method = lacking of a clear description of the design or methods of the study, sample size smaller than 30 subjects (e.g., subgroup analysis), or any important methodological weakness in the design or execution of the study

b

  + = Positive rating; − = poor rating; ? = moderate rating

a

AUCarea under the curve; ICC intraclass correlation coefficient; OR odds ratio

Overall quality of individual study The degree to which one can assign qualitative meaning to quantitative
scores

Floor- and ceiling effects

Responsiveness

Established by simultaneously applying a previously validated tool or test,
and comparing the results

Concurrent validity

Construct validityc

Definition

Property

Table 1  Quality criteria for properties of ADL instruments (Table source: Terwee et al. [9])
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independent reviewers read the full text articles and rated
them as eligible or not.
The overall quality of eligible studies was based on
three domains (study population, adequate description of
instrument, adequate design for evaluating psychometric
property); [9] and rated as good (+), poor (−), or moderate (?) (Table 1). Thus, a clear description of the study
sample, the measurement and design for evaluating psychometric properties was required to receive a positive
rating (+). If the authors failed providing a clear description on one domain, it was rated moderate (?) and when
it failed on two or more domains it was rated poor (−). It
should be understood that a good quality article contained
information about psychometric properties that were in the
next stage graded as positive, moderate or negative (for
instance the reliability or validity was well described but
was not good enough).
To evaluate the strength of evidence for the psychometric
properties of instruments, the domains ‘Quality’, and ‘Quantity’ were used. Quality of the evidence could be positive or
negative for individual studies and was rated by the reviewers according to the checklist as presented in Table 1 [9, 10].
The Quantity was defined as the number of studies. Based on
all quality ratings of the description of psychometric properties by the reviewers, the eligible articles were given an overall rating (+, ++, or −) by the first author (average ratings of
the reviewers). Instruments with minimally three positively
rated articles were included for further evaluation. This was
an ad hoc criterion see Appendix 3. Articles were listed by
first author, abstract number and year of publication. More

recent articles (updated) display the name of the first author
followed by the year of the online publication.
Finally, the evaluation of the psychometric properties
found in quality articles were summarized in Table 2. Further discussions of the top-rated instruments are described
later in the text.
Studies including ADL instruments report predictive, discriminant, construct and concurrent validity (see Table 1).
Therefore, the current review will examine these four types
of validity and reliability and responsiveness (including ceiling effects).

Results
The literature search identified 6070 abstracts (5440 + 630 in
the update 2016). After screening the abstracts (abstract lists
with full references available on request), 1139 full papers
(including 65 articles in the update) were identified and 1078
articles obtained and further screened for inclusion or exclusion (Dropbox was used as a filesharing database). The flow
of the selection process can be viewed in Fig. 1.
In total, 140 (including 14 articles in the update) articles describing 51 different ADL instruments and modified
versions were included and overall quality further evaluated (see Excel worksheet object in Appendix 3). In the
data extraction process, 54 studies investigating 34 different instruments were excluded, due to poor overall quality of the article (see Appendix 3). 86 articles remained,
describing 36 different instruments. Instruments with three

Table 2  Summary of reviewed outcome measure’s properties (scores summarized by first author, best instrument outcomes reported in text)
Instrument (described in Refs.)

Ordered by number of positively rated (quality) articles
N = 56

Katz 6 items [11–17,18,19–20]
10
OARS (Older Americans Resources and Services) ADL
7
scale [21–22,23,24–27]
Barthel Indexa [28–34]
7
Katz 7 items [35–41]
7
Katz 5 items [42–46,47,48]
7
b
6
SMAF functional autonomy measurement system [49–54]
Katz unspecified [55–57]
3
3
NHIS ADLc National health Interview Survey [58–59, 60]
FIM (functional independence measure) [61–63] FIM phone 2
FIM observation
1
FIDS (Functional Independence and Difficulty Scale)
3
[64–66]

Reliability

Validity Responsiveness

+?
−

?
?

?
−

+?
+
+
++
+
+?
+ (Motor component)
+
+

?
?
+
++
−
+
?
−
+?

++
+?
+?
++
−
−
+
−
+

+ = positive rating; ? = moderate rating or do not know ; − = poor rating
a

b
c

Barthel Index Phone version failed to measure reliable in moderate and severe disabled patients
SMAF clinical version is the most valid
Qualitative study (Jobe et al. [60]) revealed problems with interpreting the questions
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Search

5440 abstracts (update 2012-2016: 630 abstracts; Amed was not obtained)
Embase 3165, Medline 1412, Psycinfo 479, Cinahl 317, Amed 67

Screening abstracts
1074 articles identified
Update: 65 articles

Excluding on predefined criteria:
language, age, setting, etc

1013 Full text articles could be obtained
-Free articles using PubMed
- Library TNO, VU medical center, Erasmus
medical center - University of ErlangenNuremberg
-from personal archives of the authors
Update: 65 articles

Screening full text articles on subject and
predefined criteria

126 articles
51 different ADL
instruments
Update: 14 articles

806 articles excluded on predefined
criteria: no (separate) ADL instrument,
no psychometric properties reported,
etc.
58 articles, interesting but not
eligible. 23 articles very interesting,
stored for reading but not eligible
Update: 51 articles excluded

Rating the 140 articles on overall quality. 86 articles
(36 instruments) with sufficient quality remained.

10 instruments (with 3 or more positively rated
articles) fully evaluated
Fig. 1  Flow chart of the selection process
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or more positively rated articles from this list [see Appendix (N = 56) [11–17, 18, 19–22, 23, 24–46, 47, 48–59,
60, 61–66]] were included for further evaluation (see
Table 2). The results for reliability, validity, and responsiveness including ceiling effects were summarized and
reported in Table 2 (sorted by number of positively rated
articles on the ADL instrument). Two articles explicitly
included ceiling effects. The data from La Plante [47], for
two items (eating and bathing) reveal a 97% independence
for eating (age 65–74) and 66% for bathing (age 85+). This
data suggests that eating is not a good robust indicator of
independence due to ceiling effects, whereas bathing is a
much more sensitive indicator of independence. Saito [65]
reported minimal ceiling effects in the FIDS compared to
the Barthel.
Four instruments with a minimum rating of three times a
‘plus’ in Table 2 are described hereunder.
The SMAF (Functional Autonomy Measurement System) was the only instrument with very good ratings in all
three domains (validity, reliability and responsiveness).
The SMAF is a 29-item scale based on the World Health
Organization classification of disabilities. It measures functional ability in five areas: activities of daily living (ADL)
(7 items: eating, washing, dressing, grooming, urinary continence, fecal continence and using the bathroom), mobility (6 items), communication (3 items), mental functions (5
items), and instrumental activities of daily living (IADL)
(8 items). Each item is scored on a 4-point scale from 0
(independent) to 3 (dependent) for a maximum score of 87.
For every item that has a rating of 1 or higher (i.e., not independent), the human resources (help or supervision) required
to support the level of disability in this specific area and
the stability of these resources were evaluated. The SMAF
must be administered by a trained health professional (time
approximately 40 min in total), who scores the individual
after obtaining the information by questioning the subject
and proxies or by observing [67]. A test–retest analysis of
the ADL scale in the clinical version revealed a Cohen’s
Kappa of 0.74, inter-rater reliability Cohen’s kappa of 0.81
and ICC of 0.96 (CI 0.92–0.97) [56]. Inter-rater reliability
in another study showed 72.7% agreement (weighted κ 0.66)
and test–retest 76% agreement, with weighted kappa 0.81.
Discriminant validity was also measured as the correlation
with nursing time for care and was 0.88 [52, 55, 57]. Differences between care client groups were significant (p < 0.01)
revealing a good construct validity and responsiveness [53].
The results for the ADL scale in the telephone survey questionnaire were not as good revealing an ICC of 0.73 (CI
0.48–0.84) [51] Hebert and colleagues warn that “a survey
method (note: they used a telephone survey) is not valid
for generating accurate estimates of disabilities to plan services or determine budget requirements for responding to
the needs of a population”.
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The 5 item Katz list has reasonably good reliability, validity and responsiveness on average as reported in seven articles. However, the content of the five items could differ; two
articles reported using “grooming” instead of “transferring”.
Also, the wording for inventory items were not consistent.
For example, we found eating to be described by both eating
and feeding and toileting to be described as toileting or using
the toilet. The inconsistent terminology also occurred for the
Katz 6 and 7 item versions and the unspecified version of
the Katz. Besides the items, also the wording of answer categories could be different (or was not mentioned). Kosloski
et al. [48] reported a test–retest coefficient of 0.82 (p < 0.05)
showing a reasonable reliability. Covinsky et al. [42] found
that “the number of ADL reported 2 weeks before hospital
admission was significantly associated with mortality 1 year
later”. This data also supports a reasonable predictive validity. LaPlante [47] reported “Importantly, the ADL items are
increasingly Guttman scalable with age, with CS = 0.77
(CS = 0.64 excluding extreme values) at ages 18–34 years
rising to CS = 0.93 (CS = 0.82 excluding extremes) at ages
85 years and older, approaching near-perfect Guttman scalability.” (CS coefficient of scalability). We interpreted this as
good construct validity. Responsiveness of the Katz 5 item
ADL list was questionable except in groups with visual and
cognitive impairment [46].
A few recent articles concerned the development of the
Functional Independence and Difficulty Scale (FIDS), a
Japanese ADL instrument with 14 items [64–66]. This scale
was validated in a Japanese population and showed good
reliability (Cronbach’s α = 0.92; Spearman’s correlation with
6 items Katz list 0.81; test–retest correlation > 0.90; correlation with Barthel Index in healthy older adults 0.30 and frail
older adults 0.80). The FIDS is not as sensitive to ceiling
effects compared to the Barthel Index in healthy and in frail
older people [65].
The Barthel Index consists of ten items and is predominantly used with patient populations and infrequently used
for community-dwelling people. The wording of the items
in the Barthel Index differed between articles (for example “Eating” or “Feeding”; “Walking” or “Mobility”). In
addition, the range of the scoring was different (for example
0–100 or 0–20). Korner-Bitensky et al. [28] reported similarities in the face-to-face version and phone version > 90%
(ICC 0.89). However, the phone version was unreliable in
moderate and severe disabled patients. Thygese et al. [29]
reported a Cronbach’s α of 0.82 showing a good reliability
of the Barthel Index. Both Setiati et al. [30] and Wong et al.
[31] reported good responsiveness of the Barthel Index.
Unfortunately, validity was not sufficiently investigated, and
therefore, could not be rated.
The remaining instruments listed in Table 2 (Katz 6
items, Katz 7 items, OARS, Katz unspecified, NHIS ADL
and FIM phone and observation version) have less than
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three summarized + scores in total, and therefore, were not
included here.

Discussion
Our aim was to assess ADL instruments for use in older
community-dwelling populations on psychometric properties. We identified the SMAF, 5-item Katz, FIDS and Barthel
index as the four most valid and reliable ADL instruments
in this field. To our knowledge, this is the first systematic
review of ADL instruments utilized in community-dwelling
older persons, and we regard this as a strength. After evaluating more than 6000 abstracts, and, more than a 1000 full
text articles, we conclude that psychometric information
is mostly not sufficiently included. Reporting of the psychometric information spanned from no information at all
to very specific information, which made the evaluation a
very hard effort. Additionally, different terms were used in
the articles (such as convergent validity, discriminant validity, discriminative validity, etc.) and the operational definition of these terms did sometimes not match the definitions
provided in Table 1. For instance, construct validity could
have a broader definition as the overarching type subsuming all other types (see https://en.wikipedia.org/wiki/Const
ruct_validity). The field of psychometric research needs
more consensus about the use of these terms.
Only around 10% of the articles reported on the used
ADL instrument appropriately and provided some valuable
data about their reliability and validity in an older population. In total, we found 51 different ADL instruments, sometimes as remarkable as the Prayer ADL list [68]. Unexpectedly for the authors, almost no ceiling effects have been
reported in the reviewed articles. It seems that this is a blind
spot in research using ADL instruments in older populations. Strange, because ceiling effects lower the value of the
instruments used as explained in the “Introduction” section.
It took us several years to evaluate all full text articles
that we found, but it is still possible that more information
about available instruments could be found in other articles
or publications (see for instance our footnote on the NHIS
ADL in Appendix 3). It is possible that other research was
not found given the specific inclusion and exclusion criteria.
Therefore, we regard this systematic review as a not allinclusive overview of the field.
Additionally, because 60 years was set as a minimum, we
excluded some interesting articles such as that of Reijneveld
et al. [69]. This study among older ethnic groups in The
Netherlands included a good description of the used (modified) Katz ADL items and adequate reporting on reliability
and validity.
LaPlante [47] describes the developmental hierarchical model behind the Katz instruments with a reverse

development in older age. Lazaridis et al. [18] checked this
model in a very interesting study and found that Transfer
(9.9% disability) and Incontinence (12.3% disability) have a
far higher prevalence in an older population when compared
to other disabilities than expected by the theory of Katz. This
makes the theoretical basis for using the Katz inventory in
an older population questionable.
As we chose to evaluate ADL (sub)scales and to omit
combined ADL/IADL scales, we could not make any conclusions on combined lists. Perhaps this was not an optimal
choice as La Plante [47] concludes that “the advantages of
the IADL/ADL measure include its unbiasedness by age,
greater content validity, and greater sensitivity than the ADL
measure”. A combined ADL/IADL list that we encountered
in our search was for instance the GARS [70]. This scale
has been developed using a Mokken scale, and has good
reliability and validity in an older population.
The widely used OECD disability indicator [2A] contains
besides some ADL items also items on hearing, seeing and
mobility. However, the textbook by McDowell summarizing
properties of health measures [2A],reports this scale as with
poor validity and reliability.
The Barthel Index is a well-known instrument for measuring ADL in patient populations. We found that it could
also be used in older population with reasonable reliability and good responsiveness. Unfortunately, validity issues
were not mentioned in the articles that we read while a
review (not included in our search) by Sainsbury et al. [71]
revealed problems with the reliability in people with cognitive impairments.
The six included articles on the SMAF were written by
only two first authors (respectively Hebert and Desrosiers)
between 1988 and 2012. As Hebert was the developer of
this list, this may have been led to a bias in our review process, because some articles contained the same information.
However, as all these articles were of good quality we think
that we can safely recommend this instrument. Hebert [53]
reveals also that the SMAF ADL could explain 57% of the
variance in healthcare costs in community-dwelling older
people, showing its usefulness in screening.
Frequently, we found articles concerning the OARS scale
(see Table 2). Although the articles were evaluated as good
quality, the findings revealed that reliability of the OARS
was not very good, and validity was moderate. Doble and
Fisher [23] mentioned the scale items were poorly targeted
to an older population since almost half of their sample
received maximal scores revealing rather low responsiveness
and high-ceiling effects. They also found that continence and
bathing have no good fit in their models and they have a plea
for a combined measurement of ADL and IADL instead of
a single ADL scale.
One of the articles concerning the NHIS ADL scale (see
Table 2) was written by Jobe and Mingay [60]. They report a
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very interesting qualitative study revealing that respondents
have a lot of problems with interpreting the questions on ADL:
for example, denying problems in dressing by adjusting the
clothes to be able to cope with tendonitis. Therefore, respondents clearly tend to underreport physical difficulties thereby
compromising the validity of the questions (it did not measure
what it was supposed to measure).
In general, as most ADL instruments use the same kind of
questions with the same kind of answer categories we think
that this problem not only accounts for the NHIS ADL but
also for other (ADL) scales (for a good overview see Choi and
Pak [72]). The problem with wording was also addressed by
Rodgers and Miller [73] concerning a comparative analysis of
ADL questions in surveys of older people: “… it is apparent
that seemingly minor differences in the wording of questions
can have large effects on the proportion of elderly respondents
who report difficulty or the receipt of help with specific ADLs,
the proportion who report any ADL limitation, and the average number of ADL limitations”. Together, with the earlier
described problem that instruments could differ in the choice
of the items used, this poses a barrier for implementation of
ADL lists. This was also noticed and mentioned already in
1980 by Dunt et al. [74] who pointed to the importance of
including the use of aids and assistance in the answer categories of ADL lists. Unfortunately, few instruments reviewed
followed that advice (as far as we could see, the SMAF, FIDS
and Katz instruments do not include the use of aids in the
answer categories; the Barthel mentions the use of aids while
walking and climbing stairs; the NHIS ADL questions asks if
and which aids are to be used). Given the number, older people
that use walkers and wheeling chairs, it is an important point
that should be addressed in the future.
Instruments developed for patient populations were
excluded. We encountered a review concerning ADL lists for
dementia patients by Sikkes [75] that concludes “The findings
indicate that improvements in and more data on psychometric
properties of (I)ADL questionnaires for dementia patients are
necessary to justify their use”. This gives the same impression
as our own review, namely that still lot of improvement need
to be made.
An older review by Law and Letts [76] in the occupational
therapy area suggests the use of home-made ADL checklists
should be discontinued. The FIDS [64] is a recent home-made
ADL checklist, however, it was developed in a thorough manner with enough quality for recommendation. The disadvantage is that it has only been utilized in research on Japanese
populations.
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Conclusion
In conclusion, only a few well-documented valid and reliable
measures for ADL in populations of community-dwelling
older people exist. Critical reflection in this field is necessary to avoid unnecessary modifications and the use of
instruments that have not been documented to be valid and
reliable. We recommend the SMAF and the FIDS in ADL
screening and assessment. The Barthel Index and the 5-item
list Katz inventory may be used with care concerning wording and items included.
Acknowledgements The collaboration for this manuscript was initiated during one of the meetings of the European Network for Action
on Ageing and Physical Activity (EUNAAPA). The authors thank the
European Commission, Directorate C—Public Health and Risk Assessment, for this network under the program of community action in the
field of public health (2003–2008). The content of the article does not
represent the opinion of the European Community, and the European
Commission is not responsible for any use that might be made of the
information presented in the text. We would like to thank Mrs. Eva van
Berkel and Dr. Erwin Tak for reading abstracts. We thank Dr. Daniel
Schoene for reading abstracts, evaluating articles and critical reading.
We thank Dr. Karen Francis for correcting the English language.
Author contributions MHR—analysis and interpretation of data,
manuscript preparation. HvH—analysis and interpretation of data,
manuscript preparation. PdeV—review concept and design, analysis
and interpretation of data, manuscript preparation. EF—review concept
and design, analysis and interpretation of data, manuscript preparation.
Funding This work was supported by TNO and the Institute for Biomedicine of Aging. Funding sources had no role in the study design,
methods, data analysis, data interpretation, and manuscript preparation.

Compliance with ethical standards
Conflict of interest The authors declare that there is no conflict of interest regarding the publication of this paper. The authors have also no
links with the recommended ADL lists.
Human and animal rights statement This article does not contain any
studies with human participants or animals performed by any of the
authors.
Informed consent For this type of study formal consent is not required.
Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0 International License (http://creativeco
mmons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided you give appropriate
credit to the original author(s) and the source, provide a link to the
Creative Commons license, and indicate if changes were made.

Aging Clinical and Experimental Research

References
1. Gill TM (2010) Assessment of function and disability in longitudinal studies. J Am Geriatr Soc 58:S308–S312. https://doi.org/1
0.1111/j.1532-5415.2010.02914.x
2. Fieo RA, Austin EJ, Starr JM, Deary IJ (2011) Calibrating ADLIADL scales to improve measurement accuracy and to extend the
disability construct into the preclinical range: a systematic review.
BMC Geriatr 11:42. https://doi.org/10.1186/1471-2318-11-42
2A. McDowell I (2006) Measuring Health: A Guide to Rating Scales
and Questionnaires, 3rd edn. Oxford University Press, Oxford.
https://doi.org/10.1093/acprof:oso/9780195165678.001.0001
3. Katz S, Ford AB, Moskowitz RW, Jackson BA, Jaffe MW (1963)
Studies of illness in the aged. The index of ADL: a standardized measure of biological and psychosocial function. JAMA
185:914–919
4. Freiberger E, de Vreede P, Schoene D, Rydwik E, Mueller V, Frändin K et al (2012) Performance-based physical function in older
community-dwelling persons: a systematic review of instruments.
Age Ageing 41:712–721. https://doi.org/10.1093/ageing/afs099
5. Guralnik JM, Simonsick EM (1993) Physical disability in older
Americans. J Gerontol 48:3–10
6. Rydwik E, Bergland A, Forsén L, Frändin K (2011) Psychometric properties of timed up and go in elderly people: a systematic review. Phys Occup Ther Geriatr 29:102–125. https://doi.
org/10.3109/02703181.2011.564725
7. Forsen L, Loland NW, Vuillemin A, Chinapaw MJ, van Poppel MN, Mokkink LB et al (2010) Self-administered physical
activity questionnaires for the elderly: a systematic review of
measurement properties. Sports Med 40:601–623. https://doi.
org/10.2165/11531350-000000000-00000
8. Rydwik E, Bergland A, Forsen L, Frandin K (2012) Investigation into the reliability and validity of the measurement of elderly
people’s clinical walking speed: a systematic review. Physiother Theory Pract 28:238–256. https://doi.org/10.3109/09593
985.2011.601804
9. Terwee CB, Bot SD, de Boer MR, van der Windt DA, Knol DL,
Dekker J et al (2007) Quality criteria were proposed for measurement properties of health status questionnaires. J Clin Epidemiol
60:34–42. https://doi.org/10.1016/j.jclinepi.2006.03.012
10. Terwee CB, Mokkink LB, van Poppel MNM, Chinapaw MJM, van
Mechelen W, de Vet HCW (2010) Qualitative attributes and measurement properties of physical activity questionnaires: a checklist.
Sport Med 40:525–537. https: //doi.org/10.2165/115313 70-00000
0000-00000
18. Lazaridis EN, Rudberg MA, Furner SE, Cassel CK (1994) Do
activities of daily living have a hierarchical structure? An analysis
using the longitudinal study of aging. J Gerontol 49:M47–M51

23. Doble SE, Fisher AG (1998) The dimensionality and validity of
the Older Americans Resources and Services (OARS) Activities
of Daily Living (ADL). Scale J Outcome Meas 2:4–24
47. LaPlante MP (2010) The classic measure of disability in activities of daily living is biased by age but an expanded IADL/ADL
measure is not. J Gerontol B Psychol Sci Soc Sci 65:720–732.
https://doi.org/10.1093/geronb/gbp129
60. Jobe JB, Mingay DJ (1990) Cognitive laboratory approach to
designing questionnaires for surveys of the elderly. Public Health
Rep 105:518–524. https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC1580104/
67. Boissy P, Brière S, Tousignant M, Roussea E (2007) The
eSMAF: a software for the assessment and follow-up of functional autonomy in geriatrics. BMC Geriatr 7:2. https://doi.
org/10.1186/1471-2318-7-2
68. Margolis SA, Carter T, Dunn EV, Reed VL (2003) Validation
of additional domains in activities of daily living, culturally
appropriate for Muslims. Gerontology 49:61–65. https://doi.
org/10.1159/000066509
69. Reijneveld SA, Spijker J, Dijkshoorn H (2007) Katz’ ADL index
assessed functional performance of Turkish, Moroccan, and Dutch
elderly. J Clin Epidemiol 60:382–388. https://doi.org/10.1016/j.
jclinepi.2006.02.022
70. Kempen GI, Miedema I, Ormel J, Molenaar W (1996) The assessment of disability with the Groningen Activity Restriction Scale.
Conceptual framework and psychometric properties. Soc Sci Med
43:601–1610
71. Sainsbury A, Seebass G, Bansal A, Young JB (2005) Reliability
of the Barthel Index when used with older people. Age Ageing
34:228–232. https://doi.org/10.1093/ageing/afi063
72. Choi BCK, Pak AWP (2005) A catalog of biases in questionnaires.
Prev Chron Dis 2:A13. https://www.ncbi.nlm.nih.gov/pmc/artic
les/PMC1323316/
73. Rodgers W, Miller B (1997) A comparative analysis of ADL questions in surveys of older people. J Gerontol B Psychol Sci Soc Sci
52B:21–36
74. Dunt DR, Kaufert JM, Corkhill R (1980) A technique for precisely
measuring activities of daily living. Commun Med 2:120–125
75. Sikkes SAM, de Lange-de Klerk ESM, Pijnenburg YAL, Scheltens
P, Uitdehaag BMJ (2009) A systematic review of instrumental
activities of daily living scales in dementia: room for improvement. J Neurol Neurosurg Psychiatry 80:7–12. https  : //doi.
org/10.1136/jnnp.2008.155838
76. Law M, Letts L (1989) A critical review of scales of activities of
daily living. Am J Occup Ther 43:522–528

13

