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Background. Measurement of function usually involves the use of both performance-
based and self-report instruments. However, the relationship between both types of measures
is not yet completely understood, in particular for older adults attending primary care.

Objective. The main objective of the study was to investigate the association between the
World Health Organization Disability Assessment Schedule 2.0 (WHODAS 2.0) and the Short
Physical Performance Battery (SPPB) for older adults at primary care. A secondary objective
was to determine the influence of sociodemographic and health-related variables on this
relationship.

Design. This was a cross-sectional study.

Methods. A total of 504 participants aged 60 years and older from 18 different primary care
centers underwent a one-session assessment including: sociodemographic variables, comor-
bidities, performance, self-reported disability, pain, depressive symptoms, and physical activ-
ity. Performance was assessed using the SPPB, and self-reported disability was assessed using
the WHODAS 2.0.

Results. The correlation between WHODAS 2.0 and SPPB scores was strong (r�.65).
Regression analysis showed that the SPPB total score explained 41.7% of the variance in
WHODAS 2.0 scores (adjusted R2�41.6%). A second model including the SPPB subtests
(balance, gait, and sit-to-stand), depressive symptoms, number of pain sites, pain intensity, and
level of physical activity explained 61.7% of the variance in WHODAS 2.0 scores (adjusted
R2�60.4%). No model improvement was found when considering the 6 WHODAS 2.0 indi-
vidual domains.

Limitations. The cross-sectional nature of the study does not allow inferences on causal
relationships.

Conclusions. This study’s findings confirm that self-report and performance-based
measures relate to different aspects of functioning. Further study is needed to determine if
primary care interventions targeting lower extremity performance and depressive symptoms
improve self-reported disability.
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Between the years of 2000 and
2050, the proportion of the
world’s population over 60 years

of age will double from about 11% to
22%.1 The absolute number of people
aged 60 years and older is expected to
increase from 605 million to 2 billion
over the same period.1 Aging is associ-
ated with an increase in a number of
health conditions and unrecognized
comorbidities that increase the risk of
functional decline.1,2 Early identification
of changes in function can lead to
recommendations for appropriate inter-
ventions aimed at preventing or slowing
the disablement process.

Measurement of function is complex and
usually involves the use of both
performance-based and self-report instru-
ments. Performance-based instruments
capture how well an individual can per-
form a task and usually involve the com-
pletion or timing of strength, balance, or
mobility tasks by an assessor.3 Self-report
instruments capture people’s perception
of their capability to perform a range of
activities in their day-to-day life.3 Increas-
ing evidence suggests that self-report and
performance-based measures capture dif-
ferent but complementary constructs.4,5

One of the most commonly mentioned
advantages of self-report measures is that
they evaluate multiple aspects of func-
tion in one test.6,7 Mentioned disadvan-
tages are that self-report measures are
influenced by expectations and beliefs of
the patients, impaired cognition or mem-
ory, and inability to answer accurate-
ly.8–10 A commonly reported disadvan-
tage of performance-based instruments is
that activities do not necessarily reflect
day-to-day relevant aspects of function-
ing, as they comprise isolated tasks per-
formed in an artificial environment.6,7

However, performance-based instru-
ments appear to be more sensitive to
early deterioration of function and to be
able to predict falls, loss of ability to
walk, increased reliance on others,
higher risk of institutionalization, and an
increased likelihood of death.11–16 These
characteristics of performance-based
instruments are of major relevance in the
primary care setting, where the identifi-
cation of people at risk of further decline
of function is essential. There is consen-
sus that the combined use of both self-

report and performance-based disability
measures provides the clinician with a
more comprehensive view of a patient’s
functional status.17,18 However, routine
utilization of both self-report and
performance-based tests in clinical prac-
tice is likely to be time-consuming. Lack
of time appears to be the main barrier to
the use of standardized outcome
measures.19

Several studies have compared self-
report and performance-based measures,
and results indicate poor-to-moderate
correlation,8,20 suggesting that they mea-
sure different constructs. However, the
association between self-report and
performance-based disability measures is
likely to differ according to the type of
measures used, type of patients, and clin-
ical setting. In this study, we used the
12-item World Health Organization Dis-
ability Assessment Schedule (WHODAS
2.0) as a self-report measure of disability
and the Short Physical Performance Bat-
tery (SPPB) as a performance-based func-
tional measure shown to be associated
with disability. The WHODAS 2.0 is a
valid and reliable generic instrument cov-
ering 6 domains of functioning: cogni-
tion, mobility, self-care, getting along,
life activities, and participation.21 The
SPPB is one of the most often used
performance-based instruments both in
research and clinical practice and is easy
to administer without the use of special-
ized equipment.12,22 Furthermore, it has
been shown to be reliable and valid
among several elderly populations that
differed in terms of culture, language,
and education.23 To our knowledge,
how SPPB scores relate to WHODAS 2.0
scores has not been investigated. The
aims of this study were: (1) to investigate
the association between the WHODAS
2.0 as a measure of self-reported disabil-
ity and the SPPB as a measure of
performance-based function for older
adults in primary care and (2) to deter-
mine the influence of sociodemographic
variables (age, sex, education) and
health-related variables (number of
comorbidities, pain, depressive symp-
toms, and physical activity) on this
relationship.

Method
Participants
Participants were recruited at 18 primary
health care practices located across the
municipalities of Aveiro, Portugal. They
were either referred by health care prac-
titioners or directly invited by the
researchers. Participants could be
enrolled in the study if they were �60
years of age and were able to give writ-
ten informed consent, which was ascer-
tained by asking participants to explain
in their own words what the study
involved. The number of participants
from each municipality and health care
practice was proportional to the popula-
tion served. This proportionality was
achieved by performing an a priori sam-
ple size calculation considering the total
number of inhabitants from the 3 munic-
ipalities aged 18 years and older, a con-
fidence level of 95%, and a confidence
interval width of 4%. The total sample
size calculated for the study (N�504)
was subdivided according to the percent
contribution of each municipality, result-
ing in 259 participants from the munici-
pality of Aveiro, 147 participants from
the municipality of Ihavo, and 98 partic-
ipants from the municipality of Vagos.
The number of participants assessed at
each primary care practice within the
same municipality was calculated based
on the percentage of inhabitants served
at each practice by sex and age group. All
participants signed an informed consent
statement prior to their participation.

A total of 504 participants (338 women
and 166 men) with a mean age of 70.9
years (SD�7.5) entered the study. A
detailed characterization of the sample is
presented in Table 1.

Procedure
Data were collected in a one-session
interview between February 2012 and
March 2014 at the primary health care
practice that each participant usually
attended. All researchers involved in data
collection were previously trained by 2
of the authors (A.G.S. and A.Q.). Training
included discussion of procedures and
application of instruments to partici-
pants not included in the study. In addi-
tion to self-report and performance-
based measures, demographic and health
characteristics, pain, depressive symp-
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toms, and physical activity were
assessed, as they are important determi-
nants of disability that could influence
the association between performance
and self-reported disability.20,24 The pro-
cedures and instruments used are further
explained below.

Self-reported disability. Self-
reported disability was assessed using
the Portuguese version of the 12-item,
interview-administered version of WHO-
DAS 2.0, which is valid and reliable.25

The WHODAS 2.0 is a disability assess-
ment instrument based on the concep-
tual framework of the International
Classification of Functioning, Disability
and Health with a recall period of 30
days.21 It has 2 questions from each of 6
domains: (1) cognition, (2) mobility, (3)
self-care, (4) getting along, (5) life activ-
ities, and (6) participation. The WHO-
DAS 2.0 total score was calculated as the
sum of the individual scores assigned to
the 12 items (simple score method): 1
(none), 2 (mild), 3 (moderate), 4

(severe), and 5 (extreme/cannot do).21

The sum score for self-reported disabil-
ity, therefore, ranged from 0 (no disabil-
ity) to 60 (complete disability), with
higher scores indicating higher levels of
disability. Additionally, and for the
regression analysis, domain scores were
calculated as the sum of the scores of the
2 items from each domain.

Performance-based function.
Performance-based function was
assessed using the SPPB.13 The SPPB total
score is a composite score based on the
individual scores of 3 timed subtests: (1)
the ability to stand with the feet side by
side, semitandem, or tandem for 10 sec-
onds (balance), (2) usual walking speed
(calculated over 3 m), and (3) the ability
to rise from a chair as quickly as possible
5 consecutive times. Each of the 3 per-
formance measures was assigned a score
ranging from 0 to 4, with 0 indicating the
inability to complete the test and 4 indi-
cating the highest level of performance.
A summary score (range�0–12) was sub-
sequently calculated by adding the
scores of the individual tests. Higher
scores reflect higher levels of function.13

Demographics and chronic
conditions. Demographics included
age, sex, and education. The presence of
chronic conditions was ascertained by
asking participants whether they had any
of the following conditions: (1) hyper-
tension, (2) diabetes, (3) cardiovascular
disorders, (4) respiratory disorders, (5)
cancer, (6) osteoarthritis (eg, back, hip,
or knee), (7) other known medical con-
dition, or (8) any medical condition for
which the nature or medical diagnosis
was not known. The total number of
reported chronic conditions was
counted, a procedure already used to cat-
egorize comorbidities.26,27

Pain, depression, and physical
activity. Pain, depression, and physi-
cal activity were assessed, as they have
been shown to be associated with dis-
ability.20,28,29 Details of assessment are
presented below.

In the present study, global pain inten-
sity (pain intensity considering all of the
pain sites) on the day of data collection
was measured using a 10-cm vertical

Table 1.
Sample Characteristics (N�504)

Characteristics Total n n (%)

Sex 504 Female 338 (67.1)

Male 166 (32.9)

Age (y) 504 60–64 123 (24.4)

65–69 112 (22.2)

70–74 96 (19.0)

75–100 173 (34.3)

Education 504 No formal education 92 (18.2)

4 y of formal education 273 (54.2)

6 y of formal education 13 (2.6)

9 y of formal education 39 (7.7)

12 y of formal education 30 (6.0)

Bachelor’s degree/licentiate 29 (5.8)

Other 28 (5.6)

Chronic conditions
reporteda

504 Hypertension 333 (66.1)

Diabetes 167 (33.1)

Cardiovascular disorder 166 (32.9)

Respiratory disorder 104 (20.6)

Osteoarthritis 179 (35.5)

Cancer 34 (6.7)

Other known medical condition 119 (23.6)

Nature or diagnosis of medical
condition unknown

7 (1.4)

Pain duration 376 �6 mo 63 (16.8)

�6 mo 313 (83.2)

Pain frequency 376 Seldom or occasionally present 90 (23.5)

Often or always present 286 (76.5)

Number of pain sites 376 1 pain site 72 (19.1)

2 pain sites 80 (21.3)

�3 pain sites 164 (43.6)

Widespread pain 60 (16.0)

a Participants could report more than one chronic health condition; therefore, percentages add up to
more than 100%.
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numeric rating scale, anchored with 0
(“no pain”) and 10 (“most severe pain
imaginable”). Participants also were
asked to mark on a body chart where
they felt pain in the week preceding data
collection. The number of painful body
sites was counted and categorized as: (1)
a single pain site, (2) 2 pain sites, (3) 3 or
more pain sites but not meeting the cri-
teria for widespread pain, or (4) wide-
spread pain. Widespread pain was
defined as pain on the left and right sides
of the body, pain above and below the
waist, and axial skeletal pain.30 Both the
numeric rating scale and the body chart
have been shown to be valid and reliable
in older people.31,32 Pain frequency dur-
ing the week before the interview was
categorized as: (1) seldom (once a week)
or occasionally (2–3 times a week) or (2)
often (more than 3 times a week) or
always (all days). Pain duration was cat-
egorized as: (1) �6 months or (2) �6
months.

Depressive symptoms were assessed
using the short version of the Portuguese
translation of the Geriatric Depression
Scale (GDS).33 This is a valid and reliable
15-item self-report scale of depression
initially developed for adults aged 65
years or older.34 However, Weintraub et
al35 showed that its level of sensitivity
and specificity for patients aged less than
65 years is comparable to that of patients
aged more than 65 years. Participants
were asked to respond by answering
“yes” or “no” to each of the 15 items: 10
items indicate the presence of depres-
sion when answered positively, and 5
items indicate depression when
answered negatively. A score of 1 is
given when the answer is indicative of
depression, and the total score ranges
from 0 to 15. For the regression analysis,
we dichotomized the results as: (1) no
depressive symptoms (�4 points) and
(2) depressive symptoms (�5 points).35

Physical activity was assessed using the
Portuguese version of the Rapid Assess-
ment of Physical Activity (RAPA) ques-
tionnaire.36,37 This questionnaire was
specifically designed for use with older
people and has 9 items (7�2) with
response options of “yes” or “no.” The
total score of the first 7 items ranges
from 1 to 7 points, with the respondent’s

score categorized into 1 of 5 levels of
physical activity: (1) sedentary; (2)
underactive; (3) regular underactive,
light activities; (4) regular underactive;
and (5) regular active. The last 2 items
relate to strength training and flexibility
and are scored separately for individuals
reaching item 7 only.36

Data Analysis
Predictive Analytics Software version 20
(PAWS software [formerly SPSS Statis-
tics]) (IBM Inc, Armonk, New York) was
used for statistical analysis. Descriptive
statistics were used to characterize the
sample in terms of age, sex, years of
formal education, chronic conditions,
depressive symptoms, WHODAS 2.0
scores, SPPB scores, RAPA scores, and
pain characteristics. Mean and standard
deviation were reported for continuous
variables, and count and proportion
were reported for categorical variables.
Multiple linear regression models were
used to predict WHODAS total score and
domain scores as a function of: (1) SPPB
total score and SPPB subtest (sit-to-stand,
balance, and gait) scores and (2) SPPB
subtest (sit to stand, balance, and gait)
scores, education, number of chronic
conditions, RAPA score, GDS score, pain
intensity, number of pain sites, pain dura-
tion, and pain frequency. The variables
of age and sex were considered covari-
ates in all models, and a forced entry
method was used for the regression
parameters estimation (enter method).
The strength of the correlation between
the SPPB and the WHODAS 2.0 was inter-
preted as low if the coefficient was �.3,
moderate if it was between .3 and .5, and
strong if it was �.5.38 A correlation
matrix for all independent variables was
performed to assess multicollinearity
(tolerance values �0.2 and variation
inflation factor �10), and the residuals’
normality was confirmed. Level of signif-
icance was set at P�.05.

Role of the Funding Source
Dr Sa-Couto’s work was supported by
Portuguese funds through the Center for
Research and Development in Mathemat-
ics and Applications (CIDMA), University
of Aveiro, and the Portuguese Founda-
tion for Science and Technology (Funda-
ção para a Ciência e a Tecnologia [FCT])

within project PEst-OE/MAT/
UI4106/2014.

Results
Pain, Depressive Symptoms, and
Physical Activity
A total of 376 participants (74.6%)
reported pain in at least one body site
during the week preceding data collec-
tion. Mean global pain intensity at the
time of data collection was 5.8 (SD�2.3).
Most participants had multisite or wide-
spread pain (n�224; 59.6%), pain for 6
months or longer (n�313; 83.2%), and
pain that was very often or always pres-
ent (n�286; 76.5%) (Tab. 1).

The GDS and RAPA data were obtained
from 501 participants (data were missing
from 3 participants). Of these partici-
pants, 184 (36.7%) had a GDS score of 5
or more points, indicating depressive
symptoms. On the basis of the RAPA
scores, 113 participants (22.6%) were
categorized as sedentary; 52 (10.4%) as
underactive; 174 (34.7%) as regular
underactive, light activities; 105 (21.0%)
as regular underactive; and 57 (11.4%) as
regular active.

Performance-Based Function and
Self-Reported Disability
The mean SPPB score was 8.2 (SD�2.6).
The percentage of participants unable to
complete the 3 subtests varied between
0.4% and 10.3%, and the percentage of
participants reaching the highest perfor-
mance varied between 10.3% and 76.4%
(Tab. 2). The mean WHODAS 2.0 score
was 19.6 (SD�7.9). More than 50% of
the participants reported no difficulty in
items 3 (learning a new task), 4 (joining
in community activities), 5 (been emo-
tionally affected), 6 (concentrating), 8
(washing), 9 (getting dressed), 10 (deal-
ing with people), 11 (maintaining a
friendship), and 12 (day-to-day work/
school). The percentage of participants
who reported at least moderate difficulty
varied between 2.4% (item 10 [dealing
with people]) and 42.3% (item 1 [stand-
ing for long periods]). A detailed charac-
terization of self-reported disability is
presented in Table 3.
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Regression Models of Association
Between Performance-Based
Function and Self-Reported
Disability
The correlation between the WHODAS
and SPPB total scores was considered
strong (r�.65). When plotting SPPB
scores against WHODAS scores (Figure),
the data indicated that the variability in
WHODAS scores was higher for partici-
pants with lower SPPB scores, suggesting
that the association between WHODAS
and SPPB scores is weaker for people
with lower levels of performance. The
total SPPB score explained 41.7% of the
variance in WHODAS 2.0 scores
(R2�41.7%, adjusted R2�41.6%).

Correlation coefficients between the
SPPB subtest scores and WHODAS total

score ranged from �.51 (gait subtest) to
�.55 (for both sit-to-stand and balance
subtests). Entering the individual scores
of each of the 3 subtests, the multivariate
model explained a similar proportion of
the variance in WHODAS 2.0 scores
(R2�44.6%, adjusted R2�44.0%) (Tab. 4)
as for the total SPPB score (see previous
paragraph).

Table 5 presents results for regression
analysis for total WHODAS scores when
other variables were included in the
model. Only the SPPB subtest scores,
GDS score, number of pain sites, pain
intensity, and RAPA score were consid-
ered predictors of the WHODAS 2.0
scores in the model. Together, these pre-
dictors explained 60.5% of the variance
in WHODAS scores. The variables of age,

sex, education, acute pain, and pain fre-
quency were not significant. The SPPB
sit-to-stand subtest was the most impor-
tant predictor, explaining 34.4% of the
WHODAS variance alone. The second
most important predictor was GDS
score, followed by SPPB balance subtest
score and number of pain sites. The SPPB
gait subtest score was the fifth most
important predictor, adding only 3.6% of
explained variance to the previous
model.

The WHODAS 2.0 total score results
from adding the individual scores of the
6 distinctly different domains. Therefore,
we explored the association between
each of the 6 WHODAS domain scores
and the SPPB subtests. The resulting
regression models explained less variabil-
ity than the regression model for the
total WHODAS 2.0 score. Explained vari-
ance varies between a minimum of 8.1%
for domain 4 (getting along) and a max-
imum of 39.8% for domain 5 (life activi-
ties). Similarly, in a second multivariate
model, the percentage of explained vari-
ance for WHODAS 2.0 domain scores
was lower than for the WHODAS 2.0
total score. Maximum explained variance
was 54.9% (adjusted R2�53.4%) for
domain 5 (variables in the model in order
of relevance: SPPB sit-to-stand subtest
score, GDS score, SPPB balance subtest

Table 2.
Short Physical Performance Battery Subtests and Number (Percentage) of Participants in
Each Scoring Category

Score Balance n (%)
Five-Times-Sit-to-Stand

Test n (%) Gait n (%)

0 15 (3.0) 52 (10.3) 2 (0.4)

1 23 (4.6) 90 (17.9) 115 (22.8)

2 1 (0.2) 115 (22.8) 193 (38.3)

3 79 (15.7) 100 (19.8) 142 (28.2)

4 385 (76.4) 147 (29.2) 52 (10.3)

Total 503 (99.9) 504 (100.0) 504 (100.0)

Table 3.
WHODAS 2.0 Individual Items and Number (Percentage) of Participants in Each Scoring Categorya

Because of your health condition. . .how
much difficulty did you have in:

None
(1)

Mild
(2)

Moderate
(3)

Severe
(4)

Extreme/
Cannot Do (5)

1. Standing for long periods, such as 30 minutes? 197 (39.1) 94 (18.7) 125 (24.8) 58 (11.5) 30 (6.0)

2. Taking care of your household responsibilities? 233 (46.2) 118 (23.4) 104 (20.6) 39 (7.7) 10 (2.0)

3. Learning a new task (eg, learning how to get to a new place)? 331 (65.7) 113 (22.4) 35 (6.9) 17 (3.4) 8 (1.6)

4. How much of a problem did you have joining in community activities? 323 (64.1) 85 (16.9) 51 (10.1) 31 (6.2) 14 (2.8)

5. How much have you been emotionally affected by your health problems? 277 (60.0) 102 (20.2) 84 (16.7) 33 (6.5) 8 (1.6)

6. Concentrating on doing something for 10 minutes? 380 (75.4) 81 (16.1) 33 (6.5) 8 (1.6) 2 (0.4)

7. Walking a long distance, such as a kilometer? 226 (44.8) 104 (20.6) 83 (16.5) 53 (10.5) 38 (7.5)

8. Washing your whole body? 381 (75.6) 69 (13.7) 35 (6.9) 16 (3.2) 3 (0.6)

9. Getting dressed? 372 (73.8) 80 (15.9) 35 (6.9) 15 (3.0) 2 (0.4)

10. Dealing with people you do not know? 466 (92.5) 26 (5.2) 5 (1.0) 7 (1.4) 0 (0.0)

11. Maintaining a friendship? 460 (91.3) 25 (5.0) 10 (2.0) 6 (1.2) 3 (0.6)

12. Your day-to-day work/school? 257 (51.0) 143 (28.4) 79 (15.7) 20 (4.0) 5 (1.0)

a WHODAS 2.0�12-item World Health Organization Disability Assessment Schedule. Items per domain: domain 1 (cognition)–items 3 and 6; domain 2
(mobility)–items 1 and 7; domain 3 (self-care)–items 8 and 9; domain 4 (getting along)–items 10 and 11; domain 5 (life activities)–items 2 and 12; domain
6 (participation)–items 4 and 5.
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score, number of pain sites, pain inten-
sity, and SPPB gait subtest score). For the
other WHODAS 2.0 domains, the
explained variance results were: domain
1 (cognition: R2�29.1%, adjusted
R2�26.8%), domain 2 (mobility:
R2�46.5%, adjusted R2�44.7%), domain
3 (self-care: R2�43.6%, adjusted
R2�41.2%), domain 4 (getting along:
R2�17.3%, adjusted R2�14.6%), and
domain 6 (participation: R2�49.2%,
adjusted R2�47.5%). Across the 6
domains, GDS and SPPB (balance sub-
test) scores remained in the final model
for all domains, SPPB (sit-to-stand sub-
test) scores remained in the final model
for 4 domains and were the most impor-
tant predictor for all of them (domains 2,
3, 5, and 6), and SPPB (gait subtest)
scores remained in the final model for 3
domains (2, 5, and 6). Pain intensity
remained in the final model for 5
domains (all except cognition).

Discussion
The primary aim of the present study
was to investigate the association
between the WHODAS 2.0 (self-reported
disability) and the SPPB (performance-
based measure of function) for older
adults in primary care. Additionally, the
study aimed to determine the influence
of a set of other variables known to be
associated with disability (age, sex, edu-
cation, number of comorbidities, pain,
depressive symptoms, and physical activ-
ity) on this relationship.

This study showed a strong relationship
between SPPB and WHODAS 2.0 scores
(r�.65). However, in the regression
model, the SPPB scores explained only
41.7% of the variance in WHODAS 2.0
scores. When sociodemographic and
health-related variables and the individ-
ual scores of the 3 SPPB subtests were
included in the model, the sit-to-stand
subtest was the most important predic-
tor of WHODAS 2.0 scores, explaining
34.4% of its variance. Despite the fact
that all SPPB subtests remained in the
model, depressive symptoms, pain inten-
sity, physical activity, and number of
pain sites also emerged as important pre-
dictors of WHODAS 2.0 scores, explain-
ing together with the 3 SPPB subtests
60.5% of the variance in WHODAS 2.0
scores. The moderate percentage of vari-

ance explained by this model was likely
due to the different constructs measured
by the 2 instruments. The WHODAS 2.0
is a comprehensive measure of self-
reported disability covering 6 domains of
functioning, whereas the SPPB is
believed to assess mainly lower limb
function.

In general, previous studies have shown
lower correlations between self-report
and performance-based instruments. Fer-
rer et al39 found moderate-to-strong
agreement (.41–.55) between gait speed
and the Five-Times-Sit-to-Stand Test and
self-reported functional capacity
assessed through a set of 9 questions in a
sample of community-dwelling older
adults (N�626). Terwee et al20 reported
correlation coefficients of .34 between
the DynaPort Knee Test (DPKT) and the
Western Ontario and McMaster Universi-
ties Osteoarthritis Index (WOMAC) phys-
ical functioning subscale score and of .50
between the DPKT and the Medical Out-
comes Study 36-Item Short-Form Health
Survey (SF-36) physical functioning sub-
scale score in a sample of 163 patients
with knee osteoarthritis. Gandhi et al40

found low-to-moderate correlations

between the WOMAC and SF-36 and the
Timed “Up & Go” Test (TUG) in a sample
of patients with hip and knee joint
replacement (r�.29 between TUG and
WOMAC preoperatively; r�.43 between
TUG and WOMAC at 12-week follow-up
postoperatively; r��.26 between TUG
and SF-36 preoperatively; r��.34
between TUG and SF-36 at 12-week
follow-up postoperatively).

Maly et al28 found that pain was the most
important determinant of the WOMAC
physical functioning subscale score,
explaining 69% of its variance in a sam-
ple of participants with knee osteoarthri-
tis. The addition of quadriceps muscle
strength to the model increased the per-
centage of explained variance to only
73%. In contrast, pain explained 38% of
the variance in SF-36 scores, and adding
hamstring muscle strength to the model
increased the percentage of explained
variance to 55%. Bean et al,5 in a sample
of community-dwelling older adults with
mobility limitations (N�137), found that
a multivariate regression model includ-
ing leg velocity, exercise tolerance,
chronic conditions, sex, and falls efficacy
explained 42% of the variance of the

Figure.
Relationship between the Short Physical Performance Battery (SPPB) and the 12-item World
Health Organization Disability Assessment Schedule (WHODAS 2.0), both presented as total
scores. The linear equation is given by: WHODAS 2.0�35.8 – 2.0 � SPPB; 95% confidence
interval for SPPB��2.2, �1.8; R2�41.7%.
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Table 4.
Multiple Linear Regression Results for Prediction of WHODAS 2.0 Scoresa

Variable Coefficient 95% CI P

WHODAS 2.0 total score (R2�44.6%, adjusted R2�44.0%)

Constant 39.7 33.5, 45.9 �.001

SPPB

Sit-to-stand �1.6 �2.1, �1.1 �.001

Balance �2.9 �3.5, �2.3 �.001

Gait �1.8 �2.5, �1.1 �.001

Domain 1–cognition (R2�19.0%, adjusted R2�18.2%)

Constant 4.9 3.6, 6.3 �.001

SPPB

Sit-to-stand �0.2 �0.3, �0.1 �.001

Balance �0.3 �0.4, �0.2 �.001

Gait �0.2 �0.4, �0.1 .002

Domain 2–mobility (R2�37.3%, adjusted R2�36.7%)

Constant 9.6 7.7, 11.6 �.001

SPPB

Sit-to-stand �0.5 �0.6, �0.3 �.001

Balance �0.7 �0.9, �0.5 �.001

Gait �0.5 �0.7, �0.3 �.001

Sex (male) 0.4 0.05, 0.7 .026

Domain 3–self-care (R2�32.0%, adjusted R2�31.3%)

Constant 5.6 4.3, 7.0 �.001

SPPB

Sit-to-stand �0.3 �0.4, �0.2 �.001

Balance �0.5 �0.7, �0.4 �.001

Gait �0.2 �0.4, �0.1 .002

Domain 4–getting along (R2�8.1%, adjusted R2�7.2%)

Constant 3.4 2.5, 4.2 �.001

SPPB

Sit-to-stand �0.06 �0.1, 0.01 .099

Balance �0.2 �0.3, �0.1 �.001

Gait �0.05 �0.1, 0.07 .334

Domain 5–life activities (R2�39.8%, adjusted R2�39.2%)

Constant 8.9 7.3, 10.4 �.001

SPPB

Sit-to-stand �0.3 �0.4, �0.2 �.001

Balance �0.7 �0.8, �0.5 �.001

Gait �0.5 �0.6, �0.3 �.001

Domain 6–participation (R2�27.9%, adjusted R2�27.2%)

Constant 7.5 5.8, 9.1 �.001

SPPB

Sit-to-stand �0.3 �0.5, �0.2 �.001

Balance �0.5 �0.7, �0.4 �.001

Gait �0.3 �0.5, �0.1 .001

a Other variables considered but not significant: age and sex (with exception of domain 2). WHODAS 2.0�12-item World Health Organization Disability
Assessment Schedule, SPPB�Short Physical Performance Battery.
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Late-Life Function and Disability Instru-
ment. The different instruments used,
the different recall period, and the differ-
ent types of participants might explain
the different results.

Our results showed that the Five-Times-
Sit-to-Stand Test was the most important
predictor of the WHODAS 2.0 total score
as well as of the scores of domains 2
(mobility), 3 (self-care), 5 (life activities),
and 6 (participation). Previous studies
have shown this test to be associated
with the risk of falling in community-
dwelling older adults (duration of �15
seconds),15,41 highlighting the relevance
of its use in the primary care setting. It
also has been included as 1 of the 3
components of a frailty index (the Study
of Osteoporotic Fractures Index).42

Lower scores in the sit-to-stand test may
reflect muscular weakness of the lower
limbs or postural balance deficits,43

which are essential to an independent
life. Additionally, the Five-Times-Sit-to-
Stand Test is probably the most demand-
ing test of the SPPB battery (as illustrated
by the higher percentage of participants
unable to perform it compared with the
other subtests). Therefore, it is likely to
be more discriminative. The inclusion of
variables other than the SPPB subtests in
the final model (in particular, depressive
symptoms and pain) highlight the rele-
vant contribution of these variables to
the perception that individuals have
regarding their capability of performing
day-to-day activities. Furthermore, it sug-
gests that these variables may constitute
important targets for primary care inter-
ventions aiming to prevent self-reported
disability.

Interestingly, when plotting SPPB scores
against WHODAS 2.0 scores, the data
suggest that the association between
these 2 instruments is likely to be lower
for patients with worse performance.
This finding might suggest that self-
reported disability might be associated
with different factors or predictors for
subgroups of participants with different
performance levels. This finding should
be further investigated in future studies.
In general, the wide variation of WHO-
DAS scores for participants achieving the
same level of performance seems to sup-
port a previous claim that performance

measures might be more appropriate to
identify individuals at risk for functional
decline.16 It also might be related to the
wide scope of domains of functioning
covered by the WHODAS 2.0, which
requires that several domains of func-
tioning be affected to achieve high
scores.

The results suggest that responses to the
12 WHODAS 2.0 items differ based on
the domain assessed. For example, the 2
items from the mobility domain had the
lowest ceiling effects (standing�39.1%,
walking�44.8%). In contrast, the 2 items
from domain 4 (getting along) showed
the highest ceiling effects (dealing with
people you do not know�92.5%; main-
taining a friendship�91.3%). These find-
ings suggest that mobility scores are bet-
ter able to identify individuals with
disability in this population of older
adults seen in primary care settings. The
higher similarity of the mobility items
(standing and walking) with the SPPB
tests also would suggest that the mobility
domain would show the highest associ-
ation with the SPPB. However, the pro-
portion of variance explained by the
SPPB scores was higher for total WHO-
DAS 2.0 scores compared with the per-
centage of variance explained for any of
the 6 domain scores. These results
appear to further support the idea that
more information is gained with more
than one WHODAS domain.

The mean SPPB score (X�8.2, SD�2.6)
and the mean WHODAS 2.0 score
(X�19.6, SD�7.9) found in this study
are similar to those reported in previous
studies for adults aged 65 years and
older. Cecchi et al,44 in a sample of 120
community-dwelling older adults with
hip pain and 886 community-dwelling
older adults without hip pain reported
mean SPPB scores of 8.7 (SD�3.3) and
9.8 (SD�3.1), respectively. Bean et al5

assessed 137 older adults with limited
mobility and reported a mean SPPB score
of 8.7 (SD�1.5). Sousa et al45 assessed
older people living in 7 low- and middle-
income countries, and mean WHODAS
2.0 scores varied between 15.7
(SD�15.4) and 33.2 (SD�28.9).

Study Limitations
There were several limitations to the
study. The cross-sectional nature of the
study does not allow inferences on
causal relationships between perfor-
mance and self-reported disability. The
WHODAS 2.0 assesses domains that
require intact functioning of the upper
limbs as well as lower limbs. In addition,
cognitive ability is likely to influence
WHODAS scores. Therefore, including
upper limb performance and cognitive
measures might improve the model.
Future studies might explore whether
combinations of upper and lower limb
performance measures increase the abil-
ity to predict self-reported disability.

Table 5.
Multiple Linear Regression Results for Prediction of WHODAS 2.0 Total Score (R2�61.7%,
Adjusted R2�60.5%)a

Variable Coefficient 95% CI P
Cumulative

Adjusted R2 (%)

Constant 24.9 18.0, 31.8 �.001 NA

SPPB (sit-to-stand) �1.1 �1.6, �0.6 �.001 34.4

GDS (depression) 4.4 3.2, 5.5 �.001 47.4

SPPB (balance) �2.1 �2.8, �1.5 �.001 54.7

Pain intensity 0.3 0.1, 0.5 .001 55.7

SPPB (gait) �1.3 �2.0, �0.6 �.001 59.3

RAPA �0.6 �1.0, �0.1 .010 60.1

Number of pain sites 0.2 0.02, 0.4 .026 60.5

a Other variables considered but not significant: age, sex, education (no, yes), acute pain (no, yes),
pain frequency (no pain, seldom, occasionally, often, always), number of chronic conditions. WHODAS
2.0�12-item World Health Organization Disability Assessment Schedule, SPPB�Short Physical
Performance Battery, GDS�Geriatric Depression Scale, RAPA�Rapid Assessment of Physical Activity,
NA�not applicable.
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The results of this study give support to
previous studies suggesting that
disability- and performance-based instru-
ments measure different constructs.
Although a performance-based test of
function remained in the final model as
the most important predictor of WHO-
DAS 2.0 total score and domain scores,
other variables (in particular, depressive
symptoms and pain) also contributed to
explaining WHODAS scores. The results
provide support for studies examining
interventions aimed at improving lower
extremity performance and depressive
symptoms to determine if these interven-
tions improve self-reported disability. In
addition, our results appear to give some
support to the claim that performance-
based measures of function might be bet-
ter at identifying early signs of functional
decline.
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