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Abstract Self-assessments and performance-based tests
are methods commonly used to assess physical function
in health surveys of older people. It has been suggested
that the choice of method could affect the results, par-
ticularly in certain groups. This study compares results
attained using self-assessed and performance-based
measures of upper and lower body function and vision.
The influence of sex, age, education and cognitive status
is explored. This is done by studying the prevalence rates
of self-reported and observed limitations in function, the
prevalence rates of discrepancies between measures and
the prevalence rates as well as the odds ratios of dis-
crepancies depending on sex, age, education and cogni-
tive status. Data are from a nationally representative
sample of the Swedish population aged 77 or above
(n=492). The results show that discrepancies occur
among a minority of the sample and with no distinctive
bias toward either under- or overestimations of func-
tional ability at the cross-sectional level. Cognitive
impairment seemed to increase the risk of discrepancies.
Women showed an increased tendency toward discrep-
ancies between measures of upper body function. Age
and education showed associations with some discrep-
ancies but were not significant in the multiple regression
models. In conclusion, there is a risk of systematic biases
in the association between self-assessed and perfor-
mance-based measures of function. At the cross-sec-
tional level, however, these differences are small.
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Introduction

There has been an increasing number of studies focused
on physical function and disability among older people.
These studies sometimes reveal contradictory tendencies,
for example on health trends in the older population.
Some of these inconsistencies could be explained by the
use of different indicators of health (Freedman et al.
2004; Thorslund and Parker 2005). A wide array of
instruments has been developed in order to measure
physical function in large populations. There are two
major traditions, one based on self-assessments and the
other on tests of performance. Typically the instruments
based on self-assessments consist of a series of questions
about activities of daily life (ADL) (e.g., shopping,
bathing) or mobility (e.g., walking a given distance,
climbing stairs). Performance-based instruments are
standardized tests designed either to mimic ADLs (e.g.,
spooning beans into a can to simulate eating) or to
measure more specific dimensions of function (e.g., hand
strength, reach, balance).

The benefits of self-assessments are obvious: they
offer a quick, inexpensive and easily administered path
to information on a wide range of conditions, both
general and specific. The information can be gathered by
face-to-face or telephone interviews as well as by ques-
tionnaires. If a person is too ill or cognitively impaired
to answer directly, the same items can be posed to a
proxy. However, a review article by (Guralnik et al.
1989) showed that self-assessments were of limited value
in identifying clinically significant change. Additionally,
the self-assessed measures sometimes lack reliability,
causing fluctuations in results that do not reflect any
actual change in the level of physical function. Fur-
thermore, it is suggested that self-assessed measures of
physical function are sensitive to the influence of cog-
nitive impairment, culture, language and education.

Instruments based on standardized performance tests
seem to be gaining ground. Several studies have devel-
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oped and used tests that appear to be safe, quick and
easy to administer to large samples (Guralnik et al. 1994;
Reuben et al. 1992). It has been suggested that, com-
pared to self-assessments, performance-based measures
have clear face validity for the tasks being performed,
better reproducibility and sensitivity to change and are
less sensitive to cognitive impairment and sociocultural
factors (Guralnik et al. 1989; Guralnik et al. 1994;
Reuben et al. 1992).

Self-assessed measures of function may encompass
several subjective factors, such as individual expecta-
tions and aspirations, comparisons to peers and level of
functioning in earlier life. Standardized performance
tests, on the other hand, measure the functional ability,
or capacity, to perform the task in question, but such
results may not reflect ability as realized in the everyday
life of the participants (Glass 1998). There is a difference
between performing a task once during a monitored test
and actually functioning in the context of everyday life
(Daltroy et al. 1999; Myers et al. 1993). Performance-
based measures could produce both under- and overes-
timations of functional limitations. Some individuals
may develop coping strategies or adapt their living sit-
uation to enable them to perform certain tasks in their
everyday life despite limited capacity, while others might
push themselves during a test to perform in a way that
they would not be able to on a regular basis.

In the theoretical framework of the International
Classification of Functioning, Disability and Health
(ICF) there is a distinction made between what an
individual does in her ordinary environment (perfor-
mance) and what the individual is capable of in a stan-
dardized environment (capacity). Different
environments can restrict or facilitate performance
(WHO 2001). Self-assessed measures most likely draw
on the participants’ experiences from their everyday life
whereas performance-based measures are more specific
and standardized. Consequently, some differences be-
tween self-assessed and performance-based measures of
function could be due to differences in environment.

Several studies have compared self-assessments with
other forms of measures, such as proxy reports, obser-
vations made by clinicians and performance tests (Brach
et al. 2002; Elam et al. 1991; Hong et al. 2004; Kempen
et al. 1996a). Conventionally these studies compare a
‘subjective’ self-assessment measure to ‘objective’ mea-
sure (e.g., observation by a clinician, performance tests),
the results are then used as a measure of validity (Sayers
et al. 2004; Wijlhuizen and Ooijendijk 1999). Such an
approach is, however, not entirely consensual. The no-
tion that performance on a set of standardized tasks
could be considered a ‘gold standard’ has been disputed.
In a comparative study Myers et al. (1993) did not find
performance-based measures to be psychometrically
superior, more acceptable to participants, easier to
administer, or easier to interpret than self-assessed
measures. Other studies have suggested that self-assess-
ments and performance-based measures tap distinctly
separate aspects of function and should thus either be

interpreted differently or combined in a complementary
fashion (Kivinen et al. 1998; Klein et al. 2000; Reuben
et al. 2004). One hypothesis says that the different
methods of measuring physical function capture physi-
cal deterioration at different stages of the disablement
process, as described by Nagi (1991) and Verbrugge and
Jette (1994). This hypothesis implies that performance-
based measures might detect physical impairment before
it is perceived by the participant as a disability (Guralnik
et al. 1994; Hoeymans et al. 1996).

In another study, van den Brink et al. (2003) com-
pared the association between self-reported disability
and performance-based limitations among older men in
Finland, Italy and the Netherlands. The results showed
country differences in the association between self-re-
ports and performance tests, suggesting a cultural
component in the self-assessed measures of function.
Whereas differences in socio-economic status, chronic
diseases and performance-based function explained
some of the variance, some variation between the
countries remained unexplained. Differences in role
expectations, availability of assistive devices, linguistic
and cultural interpretations of the questions and
assessments were suggested as possible explanations.

Yet another study (Merrill et al. 1997) suggested that
gender might affect the association between self-assessed
and performance-based measures of physical function.
Whereas men as well as women both under- and over-
reported disability, women were more likely to overre-
port and men were more likely to underreport functional
problems. Daltroy et al. (1999) found a similar pattern:
women reported more disabilities than men even when
controlling for observed function.

There is also the possibility of a social gradient in the
subjective assessment of physical function. Iburg et al.
(2001) compared self-reported and physician-assessed
levels of mobility in the NHANES III study. The study
showed that, given the same level of mobility (as assessed
by a physician), participants with higher income were less
likely to report limitations in mobility. Similarly Melzer
et al. (2004) found that participants with higher income
had a higher threshold for reporting disability. Iburg
et al. (2001) proposes that this effect could be understood
as “wishful thinking”, i.e., wealthier participants believe
they should be healthy and may thus be less likely to
perceive difficulties. A social gradient could also reflect
the fact that people who are better off are better able to
compensate their functional limitations with assistive
technology or housing adaptations.

An additional concern when using self-assessments
from old people is the influence of cognitive impairment.
Since cognitive impairment is associated with aging and
since even the simplest self-assessed measure is dependent
on reasonable judiciousness on the part of the participant
there seems to be good ground for concern. The results
from several studies indicate that cognitive impairment is
correlated with a higher degree of discrepancies between
observed and self-assessed function (Cress et al. 1995;
Kelly-Hayes et al. 1992; Parker et al. 1996).



Whereas a fair amount of research has been con-
cerned with comparisons between different methods of
measuring physical function very little research has been
done regarding different measures of vision. A single
item for self-assessment of visual function showed low
sensitivity in identifying visual impairment (Hiller and
Krueger, 1983). Results from the Beaver Dam Eye Study
showed moderate correlations between self-assessed and
performance-based measures of visual function (Klein
et al. 1999). Similar results were reported by Kempen
et al. (1996b). The association between self-assessed and
performance-based measures can be expected to differ
depending on the nature of the function being measured.

Regardless of whether we accept the notion of per-
formance tests as a ‘gold standard’, making comparisons
between methods is one way to understand the differ-
ences between various measures of function. While
similarities between different methods suggest validity,
studying the discrepancies between them can reveal the
structural differences between measures and the results
they produce. Most studies mentioned above have
compared summarized indexes of self-reports and per-
formance scores. In this study single items, developed to
measure specific functions using self-reports and per-
formance tests, are compared.

The aim of this study is to explore potential system-
atic biases affecting the measurement of physical and
visual function among old people. Do sex, age, educa-
tion and cognitive status affect the association between
self-assessed and performance-based measures of phys-
ical and visual function?

Methods
Data

The study is based on the Swedish longitudinal study of
living conditions of the oldest old (SWEOLD ) survey
from 2002. SWEOLD is a continuation of the Swedish
level of living surveys (LNU), a longitudinal study foun-
ded in 1968. The SWEOLD sample consists of all persons
from the LNU sample who have reached the age of 75 or
above, regardless of whether or not they had been inter-
viewed previously. The sample is representative on a na-
tional level and comprises institutionalized as well as
community dwelling persons (Lundberg and Thorslund
1996). Proxy interviews were done when direct interviews
were not possible due to poor health or cognition. Tele-
phone interviews were conducted when the respondent
was reluctant to invite interviewers into their home.

At the time of the 2002 SWEOLD survey, 736 indi-
viduals were eligible for participation (previously in-
cluded in the LNU sample, aged 75 or above and still
alive). Interviews were conducted with 621 persons,
yielding a response rate of 84.4%.

Due to the nature of this particular study only those
who were given direct, face to face interviews were in-
cluded, a total of 492 participants. Eighty-two proxy
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interviews and forty-seven telephone interviews were
thus excluded.

Measures

Six items were used to measure three areas of physical
function: lower body function, upper body function and
vision. Each area of function was measured by one self-
assessed measure and one performance-based measure.
The self-report questions measuring upper and lower
body function were posed before the performance tests,
with several unrelated items intervening. The self-report
question on visual function, on the other hand, were
posed after the performance test, these measures were
also intervened by several unrelated items. In the per-
formance tests the ability to perform the task in question
was observed and assessed by the interviewer.

e Lower body function was measured by the question:
Can you rise from a kitchen chair (without armrests)
without difficulties? The possible answers were: Yes or
No. In the corresponding performance test the par-
ticipant was asked to rise from a chair with arms
crossed over the chest. The interviewer’s alternatives
were: Managed without difficulties, Managed with dif-
ficulty or Did not manage.

Self-assessed upper body function was measured with
the question: Can you pour from a coffee pot or bottle
without difficulties? The possible answers were: Yes or
No. The corresponding performance-test had the
participant turn her hand holding a packet of salt
(weighing 1 kg) from vertical to horizontal and back
again. The interviewer’s alternatives were as above.
Self-assessed vision was measured with the question:
Can you read a newspaper without difficulties? The gi-
ven answers were: Yes, without glasses, Yes, with
glasses, No, have certain difficulties or No, not at all. In
the performance-test the participant was asked to read
the instructions from a bottle of medicine. The font
used on the bottle was similar to newspaper text. The
interviewer’s alternatives were: Managed without dif-
ficulties (with or without glasses), Managed with dif-
ficulty (i.e., strained to read), Could read, but not
correctly or Did not manage.

The variables were dichotomized, separating those who
managed or reported ability to manage the task from
those who reported or exhibited difficulty with or inability
to perform the task. The measures of visual function were
dichotomized by ability to perform the task without dif-
ficulties (i.e., the first two alternatives of the self-assessed
measure and the first alternative of the performance-
based measure regardless of whether the participant uses
glasses or not). The self-assessed and performance-based
measures were then paired. If, for example, a participant
claimed to be able to stand up from a chair without diffi-
culties but failed to perform the test without difficulty, the
result would be noted as an underestimated lower body
functional limitation.
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Education was measured by self-report and dichoto-
mized to differentiate those with a grade school educa-
tion from those with an education beyond grade school.

Cognitive status was measured by items from the
Folstein mini mental state examination (MMSE) (Fol-
stein et al. 1975; Parker et al. 1996). Due to time con-
straints, items were selected for a total of 18 of the 30
original points. From the total possible score of 18, a
cut-off point was determined using data from the
HARMONY study (Gatz et al. 2005). In HARMONY,
identically scored MMSE items were examined against
clinical dementia diagnoses and a cut-off was found that
best distinguished demented from non-demented. Those
who score below the cutoff (<12) can be regarded as
cognitively impaired, corresponding to having at least
mild dementia.

Statistical methods

Statistical analyses were conducted in order to explore
the associations between the sex, age, education, cogni-
tive status and the risk of exhibiting discrepancies be-
tween self-assessed and performance-based measures of
physical and visual function. Bivariate associations (as
shown in Tables 1 and 3) were analysed using Cohens
Kappa and Chi-square. Multivariate models (as shown
in Table 4) were analyzed using logistic regressions.

Results

The first step of the analysis was to explore the preva-
lence rates of the observed as well as the self-assessed
limitations for each of the three areas of physical func-
tion and the correlation between the two methods of
measurement.

As shown in Table 1, there were minor differences in
the prevalence rates of functional limitations between
the different measurements. All paired measurements
were significantly correlated, the strongest correlation
was found between the measurements of vision
(k=0.56) and the weakest between the measures of up-
per body function (x=0.22).

Discrepancies were found in all three pairs of mea-
surements, but with no clear tendency toward under- or
overestimations (Table 2). The least degree of discrep-
ancies was found between the measures of vision, where
10.5% of the self-assessments were discordant in relation
to the performance test. The highest degree of discor-
dance was found between the measures of lower body
function, where almost 15% of the reports were at odds
with the performance.

Table 3 shows the distribution of discrepancies bro-
ken down by sex, age, education and cognitive status.
Women were more likely than men to overestimate
limitations in lower body function and to both under-
and overestimate limitations in upper body function.
With the exception of overestimated limitations of lower
body function, the oldest age group exhibited more
discrepancies than the younger groups for all the pairs of
measures, however this tendency was only statistically
significant for the measures of vision. Participants with
an education beyond grade school were less likely to
underestimate limitations in upper body function and
seemed more likely to overestimate visual limitations.
Cognitively impaired participants were more likely to
underestimate visual limitations and both under- and
overestimate upper body function. For lower body
function there was also a non-significant tendency
among the cognitively impaired to both under- and
overestimate limitations.

Table 4 shows multivariate models exploring the
odds ratios of exhibiting discrepancies depending on sex,
age, education and cognitive status. When comparing
the three pairs of measurements, it seemed women were
more likely to exhibit discrepancies, both under- and
overestimated limitations, for upper and lower body
function, but this tendency was statistically significant
only for the measures of upper body function. Men, on
the other hand, seemed somewhat more likely to over-
estimate visual limitations, but not significantly. The
oldest age group showed an increased, non-significant
risk of discrepancies in all categories with the exception
of overestimated limitations in lower body function and
underestimated limitations in upper body function.

Education showed only non-significant relationships.
Whereas the associations with lower and upper body

Table 1 Prevalence rates (percentages in parenthesis) and correlations of exhibiting/reporting limitations in three areas of physical

functioning
n' Performance-based limitations Self-assessed limitations Kappa Standard error
Lower body function 430 76 (17.7%) 80 (18.6%) 0.50%%** 0.054
Upper body function 479 47 (9.8%) 42 (8.8%) 0.22%*x* 0.067
Vision 488 61 (12.5%) 72 (14.8%) 0.56%** 0.055

***p <0.001; **P <0.01; *P < 0.05; <0.10

“Due to the nature of the performance test assessing lower body function, participants unable to stand without support were excluded (this
group included a significant portion of the cognitively impaired). Combined with a somewhat higher rate of refusals, this explains the
lower rate of participation for lower body function. A small number of bedridden participants were also excluded from the performance

tests measuring body function



Table 2 Frequencies (percentages in parenthesis) of underesti-
mated and overestimated limitations in three areas of physical
functioning

Underestimated Overestimated Discrepancies

disability disability (total)
Lower body 430 30 (7.0%) 34 (7.9%) 64 (14.9%)
function
Upper body 479 34 (7.1%) 29 (6.1%) 63 (13.2%)
function
Vision 488 20 (4.1%) 31 (6.4%) 51 (10.5%)

function were mixed, those with an education beyond
grade school seemed more likely to exhibit discrepancies
between the measures of visual function. Cognitive sta-
tus showed a strong association with under- and over-
estimated limitations in upper body function as well as
with underestimated limitations in visual function. There
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was also a non-significant tendency among the cogni-
tively impaired to overestimate limitations in lower body
function and vision.

Discussion

This study explored discordance between self-assessed
and performance-based measures of physical function
and vision. The results showed that sex and cognition
seem to affect the relationship between self-assessed and
performance-based measures of physical function. Wo-
men were more likely than men to both under- and
overestimate limitations in upper body function. Cog-
nitive impairment was associated with an increased risk
of discrepancies in all categories. However, the effect of
cognitive impairment on the assessment of lower body
function was considerably smaller and non-significant,

Table 3 Frequencies (percentages in parenthesis) of exhibiting discrepancies between self-assessed and performance-based ability to

perform in three different areas of physical function

Variable Category Lower body function Upper body function Vision
n  Underestimated Overestimated »  Underestimated Overestimated n  Underestimated Overestimated
limitation (%) limitation (%) limitation (%) limitation (%) limitation (%) limitation (%)
Sex Male 185 11 (5.9) 10 (5.4) 208 8 (3.8)" 7(3.4)* 210 8 (3.8) 16 (7.6)
Female 245 19 (7.8) 24 (9.8) 271 26 (9.6) 22 (8.1) 278 12 (4.3) 15 (5.4)
Age group 77-79 124 6 (4.8) 10 (8.1) 132 9 (6.8) 6 (4.5) 131 1(0.8) 8 (6.1) *
80-84 180 11 (6.1) 14 (7.8) 200 11 (5.5) 9 (4.5) 203 11 (5.4) 7(3.4)
85+ 126 13 (10.3) 10 (7.9) 147 14 (9.5) 14 (9.5) 154 8 (5.2) 16 (10.4)
Education Grade school 281 18 (6.4) 26 (9.3) 310 28 (9.0)* 18 (5.8) 321 12 (3.7) 18 (5.6)
Beyond grade 143 12 (8.4) 8 (5.6) 163 6 (3.7) 11 (6.7) 161 7 (4.3) 13 (8.1)
school
Cognition Normal 380 26 (6.8) 29 (7.6) 405 23 (5.7)** 18 (4.4)*** 406 6 (1.5)*** 24 (5.9)
Impaired 49 4 8.2) 5(10.2) 67 10 (14.9) 10 (14.9) 76 14 (18.4) 6 (7.9)

*¥*%P < 0.001; **P < 0.01; *P £ 0.05; ¥ <0.10. In case of variables with three categories (i.e., age group) the P values refer to the whole

effect of the independent variable

Table 4 Odds ratios of exhibiting discrepancies for each pair of measurements, depending on sex, age education and cognitive status

Variable Category Area of physical function
Lower body function Upper body function Vision
Underestimated Overestimated Underestimated Overestimated Underestimated Overestimated
limitation OR  limitation OR limitation OR  limitation OR limitation OR  limitation OR
Sex Male - - - - - -
Female 1.28 1.83 2.28" 2.78% 1.06 0.61
Age group 77-79 - - - - - -
80-84 1.34 0.89 0.61 0.86 5.20 0.58
85+ 2.28 0.86 1.03 1.43 2.94 1.76
Education Grade school - - - - - -
Beyond grade school 1.40 0.60 0.43" 1.23 1.59 1.53
Cognition Normal - - - - - -
Impaired 1.07 1.37 2.68* 3.43%* 14.41%** 1.21
Nagelkerke R 0.03 0.03 0.09 0.09 0.24 0.05
423 423 466 466 476 476

***p <0.001; **P <0.01; *P < 0.05; 1 <0.10
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than for the other areas of physical function. Since a
significant portion of the cognitively impaired were ex-
cluded from this particular performance test this could
be an effect of selection.

Another possible reason for the discrepancy is the
participants’ and interviewers’ interpretations of ‘diffi-
culty’ (Reuben et al. 2004). In the self-assessed as well as
the performance-based measures the question is whether
the participant is able to manage the tasks without dif-
ficulties. The subjectivity of ‘difficulty’ could explain
some of the variance between groups. The sometimes
hypothetical nature of the self-assessment items should
also be taken into consideration. Even simple self-report
items can often be hypothetical, for example, partici-
pants may usually use support when rising from a chair.

The variance in the different measures in this study is
limited by a ceiling effect, i.e., the majority of the sam-
ple, especially the younger groups, neither report nor
exhibit disabilities. This, in turn, makes it difficult to
attain statistical significance in the analyses.

While it is not surprising that cognitive impairment
affects the ability to assess functional ability, the effect of
the other factors calls for further investigation. Besides
the significant associations between sex and discrepan-
cies, there are also the low levels of explained variance in
the models to consider. These suggest that much of the
variance in discrepancies can not be explained by the
variables in the models, but require further investiga-
tion.

One possible explanation springs from the hypothesis
that self-assessed measures of physical function are less
sensitive to change than performance-based measures
(Guralnik et al. 1989; Reuben et al. 1992). Whereas, this
hypothesis generally assumes changes over longer peri-
ods of time (e.g., between surveys), it is possible that
functional ability is subject to fluctuations over shorter
time periods as well. Sleep disturbances, exhaustion and
temporary stiffness are but a few conditions that could
be expected to affect performance. An example from the
actual study illustrates this quite well: during the inter-
view a participant was asked whether he was able to
stand up from a chair without using his arms. Uncertain
of his own ability to do so, he tried and succeeded. Later
in the interview during the performance tests, he was
unable to rise from a chair without using his arms, due
to fatigue.

Such fluctuations could explain the tendency among
women to exhibit discrepancies between the measures of
upper body function. This particular task, i.e., turning
the wrist while holding a weight, utilizes a complex
structure of muscles and joints in the hand and wrist.
This is an area especially problematic for older women,
which may explain why women were significantly more
likely to exhibit discrepancies between the measures of
upper body function than men. The existence of a ‘gray
zone’ between ability and disability characterized by
temporary fluctuations in physical function, may explain
why it can be difficult even for groups of cognitively

intact elders to accurately assess their level of physical
functioning at any given time.

This gray zone has implications for both self-assessed
and performance-based measures. Whereas, self-as-
sessed measures probably are less sensitive to this kind
of short-term change, performance-based measures
could be less reproducible since they are more influenced
by such fluctuations. To make matters worse, there is no
reasonable way around this problem. Large-scale sur-
veys rarely possess the means necessary for long-term
observations, which would be the obvious solution to
this problem. The good news is that, even in this sample
of very old participants, this seems to be a limited
problem, affecting a minority of the population.

How these discrepancies should be taken into con-
sideration by the researchers remains an open question,
should they be considered as measurement errors or do
they reflect something else? Is it possible that discrep-
ancies could serve as indicators of “‘sub-clinical” physi-
cal and visual limitations? Do discrepancies predict
future limitations, both observed and self assessed?

This study shows that a minority of the sample ex-
hibit discrepancies between self-assessed and perfor-
mance-based measures of function but that sex and
cognition are significantly correlated with some dis-
crepancies. There is no distinct bias toward over- or
underestimations of functional limitation except in vi-
sion for the cognitively impaired. In other words, choice
of method does not affect the results significantly on the
aggregated level, e.g., when presenting population pre-
valences. However, in studies concerned with certain
sub-groups or that follow individuals over time the
choice of method could affect the results. Thus, when
analyzing data from populations including cognitively
impaired groups, researchers should be aware of the
complex nature of physical function in these groups as
well as the possible effect of sex.
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