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Background. The assessment of physical activity is of concern in patients after
total hip arthroplasty (THA). However, so far, no questionnaire has demonstrated
adequate reproducibility and validity for assessing physical activity in these patients.

Objective. The aim of this study was to evaluate the reproducibility and validity
of the Physical Activity Scale for the Elderly (PASE) questionnaire in patients after
THA.

Design. This was a measurement study.

Methods. Fifty patients who had undergone THA (25 women, 25 men), with an
average age of 68 years, were evaluated. Of these patients, 25 were assessed between
2 and 7 months after surgery (THAearly), and another 25 were assessed between 7 and
12 months after surgery (THAlate). Reproducibility of the PASE questionnaire was
evaluated by administering the questionnaire on 2 different occasions. Construct
validity of the PASE questionnaire was assessed by comparing the physical activity
level reported by patients with that objectively recorded by a body-mounted accel-
erometer. Reproducibility was investigated with intraclass correlation coefficients
(ICC [2,1]) for reliability and standard errors of measurement (SEM) for agreement.
Validity was investigated with Pearson correlation coefficients (r).

Results. The ICC (2,1) for the PASE total score was .77 (95% confidence interval
[95% CI]�.63, .86); the SEM was 23.0% (95% CI�19.2, 28.7). Validity correlation for
the PASE total score was .38 (95% CI�.12, .60). No significant differences were found
between THAearly and THAlate groups for reliability, agreement, and validity
outcomes.

Limitations. Reproducibility of the PASE questionnaire may have been underes-
timated because the physical activity of patients was compared between 2 consec-
utive but different weeks. Reliability and validity analyses were underpowered.

Conclusions. Further study with a larger sample size is necessary to obtain
precise reliability and validity estimates. Nevertheless, inadequate agreement calls
into question the PASE questionnaire’s ability to assess the physical activity level of
patients after THA surgery.
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Total hip arthroplasty (THA) is
the most effective and success-
ful intervention to treat

patients with end-stage hip osteoar-
thritis.1 In the last decade, the num-
ber of THAs has increased in devel-
oped countries by an average of 25%
and will increase again in the next
decade.2 Following THA, patients
typically experience a reduction of
symptoms (ie, reduced hip pain and
reduced stiffness) and an improve-
ment in their physical function (ie,
the ability to perform daily and sport
activities).3 The physical function of
patients who have undergone THA
has been shown to constantly
improve in the first 7 months after
surgery, whereupon it tends to stabi-
lize to normal or almost normal lev-
els.4 Accordingly, patients usually
have some functional disability after
THA surgery, at least in the first 7
months, which could result in low
levels of physical activity.5 In turn,
low amounts of physical activity in
these older patients represent a
potential risk for the development of
chronic diseases such as cardiovas-
cular pathologies and obesity.6 In
addition, an adequate level of physi-
cal activity is the key to enhance the
recovery of lower limb muscle func-
tion in patients after THA, which has
been shown to be compromised
until at least 1 year after the opera-
tion.7 For these reasons, the assess-
ment of physical activity is of partic-
ular concern in patients after THA so
as to distinguish between patients
who are more active and those who
are less active (for discriminative
purposes) or to monitor their level of
physical activity over time (for eval-
uative purposes).

Questionnaires are the most widely
used tools to assess the level of phys-
ical activity in clinical settings
because they are practical and cost-
effective.8 To date, however, no
questionnaire has demonstrated ade-
quate reproducibility and validity in
order to be used for assessing phys-

ical activity in patients after THA.9

The Physical Activity Scale for the
Elderly (PASE) is a brief (time to com-
pletion is 5–10 minutes) and easily
administered questionnaire (con-
tains categorical response options)
developed for evaluating physical
activity participation of healthy older
adults.10 It has already been used for
both discriminative11,12 and evalua-
tive13 purposes to assess the physical
activity level of patients with hip and
knee osteoarthritis. The PASE ques-
tionnaire inquires about the type
(intensity) and amount (frequency
and duration) of physical activity par-
ticipation in recreational, household,
and work-related settings. It particu-
larly focuses on activities commonly
engaged in by older adults (eg, light-
intensity recreational and household
activities)14–18 and does not focus on
sport and moderate- to high-intensity
recreational activities. So far, the
PASE questionnaire has demon-
strated controversial reproducibility
and validity results in healthy older
adults, moderate validity in patients
with knee pain and functional dis-
ability,19 and poor validity and mod-
erate reproducibility in patients with
hip osteoarthritis.20 Considering the
need for a valid physical activity
questionnaire in patients after THA,
the brief and easy administration of
the PASE questionnaire, and the
questionnaire’s positive ratings
obtained in some older adult popu-
lations,9,21 it is worthwhile to evalu-
ate its measurement properties in
patients after THA.

The aim of this study was to evaluate
the (1) reproducibility (reliability
and agreement) and (2) construct
validity of the PASE questionnaire
relative to accelerometry-based phys-
ical activity in patients at 2 different
time points in the first year following
THA (early [2–7 months] and late
[7–12 months] postoperative). A
final aim was to compare the repro-
ducibility and construct validity
between patients early and late post-

operatively who have undergone
THA. It was hypothesized that the
PASE questionnaire would demon-
strate high reliability (our null and
alternate hypotheses were intraclass
correlation coefficient (ICC [2,1])
�.70 and ICC [2,1] �.70, respec-
tively)22 and high agreement (our
null and alternate hypotheses were
standard error of measurement
[SEM] �10% and SEM �10%, respec-
tively).23 It also was hypothesized
that the PASE questionnaire would
demonstrate good construct validity
as (1) high correlations to the time
spent in light-intensity physical activ-
ities,22 (2) high correlations to the
total level of physical activity (our
null and alternate hypotheses were
r�.50 and r�.50, respectively),22

and (3) higher correlations to the
time spent in light-intensity activities
than in moderate- to high-intensity
physical activities (P�.05). In addi-
tion, it was hypothesized that the
PASE questionnaire would show
higher reliability, agreement, and
construct validity in patients with
THA evaluated late postoperatively
compared with those evaluated early
postoperatively (P�.05).

Method
Participants
A series of 50 consecutive patients
who had undergone primary THA
(25 women, 25 men) and volun-
teered to participate were retrospec-
tively recruited in the study. A sam-
ple size of 50 patients was
considered adequate according to
the guidelines proposed by Terwee
et al24 for the evaluation of measure-
ment properties of health status
questionnaires. All of the patients
had been operated on in the same
orthopedic clinic between Novem-
ber 2010 and December 2011 by 2
experienced hip surgeons. Patients
with total arthroplasty of other lower
limb joints and symptoms or signs
referable to other overt cardiorespi-
ratory, orthopedic, neurological, or
general diseases that could have neg-
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atively influenced physical activity
evaluation with questionnaires or
accelerometers were not included in
the study. The characteristics and
sociodemographic data of the evalu-
ated patients are presented in Table
1. Patients were separated into 2

groups based on the time elapsed
between surgery and physical activ-
ity assessment. The first group
included 25 patients (13 women, 12
men) evaluated between 2 and less
than 7 months after surgery
(THAearly). The second group

included 25 patients (12 women, 13
men) evaluated between 7 and 12
months after surgery (THAlate). In
the former group of patients, physi-
cal function is usually improving but
still impaired, whereas in the latter
group, it is usually recovered to nor-
mal or almost normal levels.4 All of
the patients provided written
informed consent before participat-
ing in the study.

Study Design and Procedure
The original English version of the
PASE questionnaire was first cross-
culturally adapted so as to be used
for evaluating the physical activity
level of German-speaking patients.
The reproducibility of the PASE
questionnaire was evaluated by com-
paring the PASE scores of patients
during 2 consecutive weeks (mean
number of days between test ses-
sions 1 and 2�7.1, SD�0.5). This
reproducibility study design was
chosen to prevent recall and to
ensure that clinical changes had not
occurred between the 2 test ses-
sions.24 Thus, participants were
explicitly asked to maintain their
usual physical activity habits during
this time period. The construct valid-
ity of the PASE questionnaire was
evaluated by comparing the PASE
scores with body-mounted acceler-
ometry measures.22 Three hypothe-
ses about convergent relations
between the PASE scores and accel-
erometry measures were formulated
so as to evaluate the construct valid-
ity of the PASE questionnaire.25 Spe-
cifically, correlations �.50 were
expected between (1) PASE scores
and the time spent in light-intensity
physical activities and (2) PASE
scores and a measure of total physi-
cal activity.22 In addition, higher cor-
relations were expected between
PASE scores and the time spent in
light-intensity physical activities
compared with moderate- to high-
intensity physical activities. The
PASE questionnaire was specifically
developed for measuring light recre-

Table 1.
Participants’ Characteristics and Sociodemographic Dataa

Variable

Total
Sample
(N�50)

THAearly

Group
(n�25)

THAlate

Group
(n�25)

Age (y), X (SD) 68.3 (5.9) 67.8 (6.0) 68.9 (5.8)

BMI (kg/m2), X (SD) 25.2 (3.4) 24.4 (3.3) 26.0 (3.4)

Time since surgery (mo), X (SD) 7.4 (3.3) 4.5 (1.5) 10.3 (1.4)

Sex

Women 25 (50%) 13 (52%) 12 (48%)

Men 25 (50%) 12 (48%) 13 (52%)

Living condition

Rural 25 (50%) 13 (52%) 12 (48%)

City 25 (50%) 12 (48%) 13 (52%)

Education

Primary school 3 (6%) 3 (12%) 0 (0%)

High school 2 (4%) 1 (4%) 1 (4%)

Professional school 31 (62%) 14 (56%) 17 (68%)

University 14 (28%) 7 (28%) 7 (28%)

Civil status

Married 35 (70%) 14 (56%) 21 (84%)

Single 4 (8%) 3 (12%) 1 (4%)

Divorced/separated 10 (20%) 8 (32%) 2 (8%)

Widowed 1 (2%) 0 (0%) 1 (4%)

Work activity

Full time 9 (18%) 6 (24%) 3 (12%)

Part time 2 (4%) 1 (4%) 1 (4%)

Homemaker 2 (4%) 1 (4%) 1 (4%)

Retired 37 (74%) 17 (68%) 20 (80%)

Operated hip

Right 24 (48%) 11 (44%) 13 (52%)

Left 26 (52%) 14 (56%) 12 (48%)

Contralateral hip

Healthy 27 (54%) 14 (56%) 13 (52%)

Hip OA asymptomatic 11 (22%) 4 (16%) 7 (28%)

Hip OA symptomatic 7 (14%) 4 (16%) 3 (12%)

THA 5 (10%) 3 (12%) 2 (8%)

a Data are presented as number (%) unless otherwise indicated. THA�total hip arthroplasty,
THAearly�evaluated between 2 and less than 7 months after THA, THAlate�evaluated between 7 and
12 months after THA, BMI�body mass index, OA�osteoarthritis.
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ational, household, and work-related
activities commonly engaged in by
older people, who are usually under-
represented in age-neutral physical
activity questionnaires.10 The time
spent in light-intensity physical activ-
ity measured with accelerometers
was considered the most appropri-
ate indicator of our reference con-
struct. Construct validity was arbi-
trarily defined as good if all 3
hypotheses were confirmed, moder-
ate if 2 of the 3 hypotheses were
confirmed, and poor if only 1 of the
3 hypotheses was confirmed.24,25

The PASE questionnaire was filled
out by patients at test sessions 1 and
2. Participants were instructed to
wear an accelerometer between test
sessions 1 and 2.

PASE Questionnaire
The cross-cultural adaptation pro-
cess was performed according to the
guidelines of the American Academy
of Orthopaedic Surgeons Outcomes
Committee.26 It comprised 5 steps.
Step 1 included forward translation
from English to German by 1
informed translator (T1) and 1 unin-
formed translator (T2), both native
German speakers and fluent in Eng-
lish. Step 2 comprised synthesis of
T1 and T2 into 1 version (T12),
under the supervision of 1 method-
ologist. In step 3, the T12 version
was translated from German back to
English by 2 uninformed native Eng-
lish speakers (BT1 and BT2) who
were fluent in German. Step 4 com-
prised a consensus meeting of all
people involved in the translation
process to establish the prefinal Ger-
man version. Step 5 involved testing
the prefinal German version in 15
consecutive patients who had under-
gone THA or total knee arthroplasty
to examine the accuracy of wording
and ease of understanding.

The PASE questionnaire was devel-
oped to assess physical activity in a
population of healthy older sub-
jects.10 It consists of 12 questions

inquiring about participation in rec-
reational activities (5 questions),
household activities (6 questions),
and paid or unpaid work-related
activities (1 question) during the pre-
vious week. The frequency of partic-
ipation in recreational activities (ie,
outside walking; light-, moderate-,
and high-intensity recreational and
sport activities; and strength train-
ing) is recorded as “never,” “seldom”
(1–2 days per week), “sometimes”
(3–4 days per week), or “often” (5–7
days per week). The participation
duration is recorded as “less than 1
hour,” “1 to 2 hours,” “2 to 4 hours,”
or “more than 4 hours.” Participation
in household activities (ie, light
housework, heavy housework or
chores, home repairs, lawn work or
yard care, outdoor gardening, caring
for another person) is recorded as
“yes” or “no,” without any concern
for frequency and duration. Partici-
pation in paid or unpaid work-
related activities, which requires
some physical activity, is recorded in
hours per week. The questionnaire
was administered by face-to-face
interview.10 One trained interviewer
first explained to the participants
how the questionnaire is structured,
going through all the questions.
Afterward, participants filled out the
questionnaire under the supervision
of the interviewer. Each question
score was calculated by multiplying
the time spent (hours per week for
recreational and work-related activi-
ties) or participation (“yes” or “no”
for household activities) in the
respective activity by an empirically
derived question weight.10 The rec-
reational, household, and work-
related activity PASE subscale scores
were calculated by summing the
scores of the respective questions.
The PASE total score was calculated
by summing all question scores.

Accelerometry
Physical activity was monitored
using GT3X ActiGraph accelerome-
ters (ActiGraph, Pensacola, Flor-

ida).27 These are small and light-
weight devices (4.6 � 3.3 � 1.5 cm
and 19 g) that reliably measure accel-
erations ranging between �6 g to
�6 g in 3 individual orthogonal
planes (vertical, anteroposterior, and
mediolateral). The acceleration sig-
nal was sampled at 100 Hz and digi-
tized by a 12-bit analog-to-digital con-
verter. The digital outcome was
band-pass filtered with a frequency
range of 0.25 to 2.5 Hz. The acceler-
ometer outcome is defined as activ-
ity counts. Activity counts are the
sum of acceleration amount and fre-
quency in a defined time interval
referred to as an epoch and repre-
sent the activity intensity in that
epoch. Participants were instructed
by the same experienced investiga-
tor to wear the accelerometer from
getting up in the morning until going
to bed in the evening, except during
water activities (ie, bathing, water
gymnastics, and swimming). The
device was worn on a belt at the
right hip waistline.28 Participants
were instructed to complete a stan-
dardized daily log (time sheet) to
record when the device was put on
and removed.

Data were exported from the device
in 60-second epochs using ActiLife 5
analysis software (ActiGraph, Pen-
sacola, Florida). A valid day consisted
of at least 10 hours (not necessarily
continuous) of wear time record-
ings.29 Nonwear time was defined as
the sum of time intervals of at least
60 minutes of zero counts that con-
tained no more than 2 minutes of
counts between 0 and 100.29 Individ-
ual patient files had to have at least 5
valid days so that their accelerometry
data could be used for analysis.30

The primary measure for construct
validity was the time (in minutes)
spent by participants in light-
intensity activities. Secondary mea-
sures were the time spent by partic-
ipants in moderate- to high-intensity
activities and the counts per minute
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of wear time, defined as total physi-
cal activity. The activities were clas-
sified as light and moderate to high
using (1) the metabolic equivalent
task (MET) classifications proposed
by the US Department of Health and
Human Services31 and (2) the regres-
sion equation proposed by Sasaki
et al32 (METs�0.000863 [counts] �
0.668876) to convert counts into
METs. For patients younger than 65
years, activities with a MET between
2.5 and 4.4 and activities with a MET
�4.5 were classified as light-
intensity activities and moderate- to
high-intensity activities, respectively.
For patients aged 65 years or older,
activities with a MET between 2.0
and 3.5 and activities with a MET
�3.6 were classified as light-
intensity activities and moderate- to
high-intensity activities, respectively.

Data Analysis
Descriptive and sociodemographic
data are presented as mean (SD) or
number (%), and reproducibility and

validity results are presented with
the corresponding 95% confidence
interval (95% CI) value. Normal dis-
tribution of data was assessed with
Shapiro-Wilk tests. If the data were
not normally distributed, they were
log transformed before statistical
analyses. Reproducibility was
assessed as reliability (ie, the extent
to which patients can be distin-
guished from each other despite
measurement error) and agreement
(ie, the extent to which scores on
repeated measurements are close to
each other). Reliability was evalu-
ated using ICC (2,1) (2-way analysis
of variance, random model, consis-
tency, single measure). An ICC (2,1)
�.70 was considered as acceptable
according to recommendations for
physical activity questionnaires.22

Hypothesis testing for reliability was
performed using F tests.33 Agree-
ment was evaluated using percent
SEM (%SEM�100 � [SEM/PASE
score grand mean], SEM��mean
square error) and percent smallest

detectable change (%SDC�1.96 �
�2 � %SEM).24,34 Standard error of
measurement �10% and SDC �28%
were considered as low (ie, high
agreement).23 Hypothesis testing for
agreement was performed by observ-
ing if the confidence intervals con-
tained the agreement benchmarks
(10% and 28% for SEM and SDC,
respectively).35 Percent changes in
the mean were examined with
paired t tests. Construct validity was
evaluated using Pearson correlation
coefficients. A correlation coefficient
�.50 was considered as adequate for
physical activity comparisons
between questionnaires and acceler-
ometry according to recommenda-
tions for physical activity question-
naires.22 Hypothesis testing for
validity was performed using z tests
(differences between independent
correlation coefficients) and
Hotelling-William t tests (differences
between dependent correlation
coefficients). Between-group differ-
ences were investigated with
unpaired z tests (reliability and valid-
ity) or unpaired t tests (agreement).
Statistical analyses were performed
with PASW Statistics 18.0 (SPSS Inc,
Chicago, Illinois). The significance
level was set at P�.05.

Role of the Funding Source
The study was funded by the Schul-
thess Clinic Research Fund (internal
funding).

Results
Descriptive data for the PASE ques-
tionnaire are presented in Table 2.
Participants in the THAlate group
demonstrated higher household
activity PASE subscores compared
with participants in the THAearly

group (P�.03).

Reproducibility
The PASE total score showed overall
nonsignificant changes in the mean
that ranged between 10.1% and
12.5% (P�.05) (Tab. 3). No signifi-
cant difference was observed for the

Table 2.
Physical Activity Scale for the Elderly (PASE) Questionnaire Descriptive Dataa

Variable

PASE 1 PASE 2

X (SD) % X (SD) %

Total sample

Total score 120.3 (57.7) 100.0 110.9 (53.2) 100.0

Recreational activity 45.8 (33.6) 38.1 40.8 (27.0) 36.8

Household activity 60.6 (36.5) 50.4 55.2 (32.9) 49.8

Work-related activity 13.9 (38.0) 11.5 14.8 (38.8) 13.4

THAearly group

Total score 108.8 (44.2) 100.0 103.5 (50.1) 100.0

Recreational activity 52.4 (32.3) 48.2 46.6 (28.4) 45.1

Household activity 50.8 (28.8) 46.7 47.6 (26.3) 46.0

Work-related activity 5.6 (21.4) 5.1 9.2 (27.8) 8.9

THAlate group

Total score 131.8 (67.6) 100.0 118.2 (56.2) 100.0

Recreational activity 39.3 (34.2) 29.8 35.0 (24.8) 29.6

Household activity 70.3 (41.1)b 53.4 62.8 (37.3) 53.1

Work-related activity 22.2 (48.5) 16.8 20.4 (47.3) 17.3

a THA�total hip arthroplasty, THAearly�evaluated between 2 and less than 7 months after THA,
THAlate�evaluated between 7 and 12 months after THA.
b Difference in household activity PASE subscale scores between THAearly and THAlate groups at P�.05.
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change in the mean between the
THAearly and THAlate groups (P�.05).
The %SEM and %SDC were overall
significantly larger than 10% and
28%, respectively (P�.05). No signif-
icant difference was observed for
%SEM and %SDC between the
THAearly and THAlate groups (P�.05).
Given that the lower limit of the 95%
CI for ICC (2,1) was overall less than
.70, we could not reject the null
hypothesis. No significant difference
was observed for ICC (2,1) between
the THAearly and THAlate groups
(P�.05).

Validity
Accelerometry descriptive data are
presented in Table 4. No significant
difference was found between the
THAearly and THAlate groups (P�.05).

When considering both groups of
patients, the lower limit of the 95%
CI for the correlation coefficient
between the PASE total score and
the time spent in light-intensity phys-
ical activities was less than .50; there-
fore, we could not reject the null
hypothesis (Tab. 5). The correlation
coefficient between PASE total score
and the total physical activity level
was significantly lower than .50
(r�.27, P�.03). The correlation
coefficient between PASE total score
and the time spent in light-intensity
physical activities was not signifi-
cantly higher than the correlation
coefficient between PASE total score
and the time spent in moderate- to
high-intensity physical activities
(r�.38 versus r�.26, P�.05).

In the THAearly group, the correlation
coefficient between the PASE total
score and the time spent in light-
intensity physical activities was sig-
nificantly lower than .50 (r�.16,
P�.03). The correlation coefficient
between the PASE total score and
the total physical activity level was
significantly lower than .50 (r�.14,
P�.02). The correlation coefficient
between PASE total score and the
time spent in light-intensity physical
activities was not significantly higher
than the correlation coefficient
between the PASE total score and
the time spent in moderate- to high-
intensity physical activities (r�.16
versus r�.24, P�.05).

When considering participants in
the THAlate group, the 95% CI for the
correlation coefficient between the
PASE total score and the time spent
in light-intensity physical activities
included the null value; therefore,
we could not reject the null hypoth-
esis. Also, the 95% CI for the corre-
lation coefficient between the PASE
total score and the total physical
activity level included the null value;

therefore, we could not reject the
null hypothesis. The correlation
coefficient between PASE total score
and the time spent in light-intensity
physical activities was not signifi-
cantly higher than the correlation
coefficient between the PASE total
score and the time spent in
moderate- to high-intensity physical
activities (r�.55 versus r�.28,
P�.05). No significant difference
was found between the THAearly and
THAlate groups for all correlation
coefficients.

Discussion
The present study demonstrated that
there is uncertainty of the reliability
and validity of the PASE question-
naire for assessing the physical activ-
ity level of patients after THA sur-
gery. In contrast, the PASE
questionnaire clearly demonstrated
inadequate agreement. No differ-
ences were found between the
THAearly and THAlate groups for reli-
ability, agreement, and validity
outcomes.

Table 3.
Physical Activity Scale for the Elderly (PASE) Questionnaire Reproducibility Resultsa

Participants

Change in the
Mean (%)

t Test,
P value

SEM (%) SDC (%)
ICC (2,1)
(95% CI)X (95% CI) X (95% CI) X (95% CI)

Total sample �11.3 (�20.8, �0.6) .08 23.0 (19.2, 28.7) 63.8 (53.3, 79.5) .77 (.63, .86)

THAearly group �12.5 (�27.6, 5.8) .33 17.9 (14.0, 24.9) 49.6 (38.8, 69.0) .84 (.67, .93)

THAlate group �10.1 (�21.9, 3.4) .15 26.1 (20.4, 36.3) 72.4 (56.5, 100.7) .72 (.47, .87)

a SEM�standard error of measurement, SDC�smallest detectable change, ICC�intraclass correlation coefficient, 95% CI�95% confidence interval,
THA�total hip arthroplasty, THAearly�evaluated between 2 and less than 7 months after THA, THAlate�evaluated between 7 and 12 months after THA.

Table 4.
Accelerometry Descriptive Dataa

Variable
Total Sample

X (SD)
THAearly Group

X (SD)
THAlate Group

X (SD)

Light-intensity activity (min/d) 93 (46) 87 (45) 100 (48)

Moderate- to high-intensity activity (min/d) 14 (21) 14 (21) 13 (21)

Total physical activity (counts/min) 732 (245) 696 (241) 767 (248)

a THA�total hip arthroplasty, THAearly�evaluated between 2 and less than 7 months after THA,
THAlate�evaluated between 7 and 12 months after THA.
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This is the first study that has inves-
tigated the reproducibility and valid-
ity of the PASE questionnaire in
patients following THA. The need for
a questionnaire properly assessing
the physical activity level in this
patient population is of particular
concern for researchers and preven-
tive medicine physicians. An increas-
ing number of individuals will
undergo THA in the next decade,2

and low levels of physical activity
represent a potential risk factor for
the development of chronic diseases
in this population of older patients.6

A limitation of the present study is
the design used to test the reproduc-
ibility of the questionnaire. The
physical activity level of our patients
was assessed with the PASE ques-
tionnaire during 2 consecutive but
different weeks. Measuring the phys-
ical activity level twice but referring
to the same week would have been
methodologically more appropriate.
However, a time period of less than 1
week between the 2 questionnaire
administrations would have been
improper because of an increased
risk of recall bias.24 In the attempt to
minimize the negative effects of
physical activity level variability on
reproducibility results, participants
were explicitly asked to maintain
their usual physical activity habits in
the time period between the 2 ques-
tionnaire administrations. Another
limitation of this study is the small
size of our sample. Indeed, retro-
spective analyses (not presented)

based on our results showed that a
sample size of 50 patients who had
undergone THA resulted in under-
powered comparisons.36 Accord-
ingly, further research should be
conducted to investigate the repro-
ducibility and validity of the PASE
questionnaire in a larger sample of
patients who have undergone THA.

The PASE total scores of our patients
with THA were similar to those pre-
viously reported for healthy popula-
tions of older adults.10,15,17,18 In the
present study, a general but nonsig-
nificant tendency to report lower
PASE total scores at the second ques-
tionnaire administration compared
with the first questionnaire adminis-
tration was observed. It is thought
that because patients are encouraged
by surgeons and physical therapists
to exercise after surgery, they tend
to overestimate their level of physi-
cal activity during the first question-
naire administration in order to gain
social approval by the inter-
viewer.37,38 Our patients likely
answered the questions more pre-
cisely and truthfully during the sec-
ond questionnaire administration
because they knew that the reported
physical activity level would be com-
pared with that objectively recorded
with accelerometry.

We cannot determine with certainty
the population value for ICC (2,1),
according to our results. Indeed,
although it appears that the reliabil-
ity coefficients support the alternate

hypothesis (ICC [2,1] �.70),22 we
cannot exclude that ICC (2,1) was
lower than .70 because the lower
limits of the 95% CIs for ICC (2,1)
were less than the null value. There-
fore, we cannot state if the PASE
questionnaire has acceptable reliabil-
ity for assessing the physical activity
level of patients after THA surgery.
Accordingly, it cannot be definitely
demonstrated if the PASE question-
naire has an adequate ability to dis-
tinguish between different levels of
physical activity within patients after
THA, nor can it be definitely demon-
strated if the PASE questionnaire can
be used for studies with discrimina-
tive purposes, where patients have
to be allocated into different groups
according to their level of physical
activity.

However, the PASE questionnaire
demonstrated overall low agreement
according to the benchmarks pro-
posed by Flansbjer et al23 (SEM
�10% and SDC �28%). The SDC rep-
resents the smallest change in the
questionnaire score that can be inter-
preted as a “real change” above mea-
surement error.24,34 For detecting
meaningful changes in the level of
physical activity over time or after an
intervention, the SDC of the ques-
tionnaire should be smaller than the
clinically important change. Unfortu-
nately, the minimal change in the
PASE total score that can be inter-
preted as clinically relevant is not
known. However, the acceptability
of the agreement results can be inter-
preted using the noise-to-signal ratio,
which is expressed as an effect size
(preintervention to postintervention
difference divided by SEM).39,40

Based on previous studies, the PASE
questionnaire showed preinterven-
tion to postintervention changes in
total score lower than 20%.13,41

Tsonga et al41 showed an increase of
18% in the PASE total score for
female patients between 3 and 6
months after total-knee arthroscopy,
whereas Fernandes et al13 reported an

Table 5.
Physical Activity Scale for the Elderly (PASE) Questionnaire Validity Resultsa

Variable

Total Group
THAearly

Group
THAlate

Group

r (95% CI) r (95% CI) r (95% CI)

Light-intensity activity (min/d) .38 (.12, .60) .16 (�.25, .52) .55 (.20, .78)

Moderate- to high-intensity activity (min/d) .26 (�.02, .50) .24 (�.17, .58) .28 (�.13, .61)

Total physical activity (counts/min) .27 (.00, .51) .14 (�.27, .51) .36 (�.04, .66)

a THA�total hip arthroplasty, THAearly�evaluated between 2 and less than 7 months after THA,
THAlate�evaluated between 7 and 12 months after THA, 95% CI�95% confidence interval.
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increase of 8% in the PASE total score
for a group of patients with hip osteo-
arthritis undergoing a 12-week super-
vised exercise program. Accordingly,
the effect sizes detected by the PASE
questionnaire range from .35 to .78
following the above-mentioned inter-
ventions. Interpreting the intervention
effects as the signal, the noise (indi-
cated by the agreement) is about 1.5
to 3 times larger than the signal. Over-
all, these findings suggest that the
PASE questionnaire has a very limited
ability to distinguish measurement
error from real changes, and hence the
questionnaire is not very suitable for
studies with evaluative purposes,
where the physical activity level of
patients has to be monitored over
time.

According to our results, we also
cannot determine with certainty the
population value for the validity cor-
relation coefficients. Indeed,
although it appears that the validity
correlation coefficients do not sup-
port the alternate hypothesis
(r�.50),22 we cannot rule out this
possibility given that the 95% CIs
include the null value. Therefore, we
cannot state if the PASE question-
naire has adequate construct validity
for assessing the physical activity
level of patients after THA surgery.
Because the PASE questionnaire was
specifically developed to focus on
light-intensity recreational, house-
hold, and work-related activities
engaged in by older individuals,10 we
examined the construct validity of
the questionnaire by assessing the
association between the PASE total
score and the minutes spent in light
physical activities measured with
accelerometry. Indeed, for the total
sample and for the THAlate group, we
observed a tendency for higher rela-
tionships between the PASE score
and the time spent in light-intensity
physical activities than the time
spent in moderate- to high-intensity
physical activities. In addition, when
compared with patients in the

THAearly group, patients in the
THAlate group tended to show over-
all higher relationships between the
PASE score and accelerometry out-
comes. This finding may be partially
explained by the fact that many rec-
reational and sport activities
reported by our patients in the PASE
questionnaire early after THA are
underestimated (eg, stationary bik-
ing, cross-training, upper limb mus-
cle strength exercises)42 or even not
measured (eg, water gymnastics,
swimming) by accelerometers.

When compared with patients in the
THAlate group, and even with healthy
older individuals assessed in previ-
ous studies, patients in the THAearly

group demonstrated higher partici-
pation in recreational and sport
activities and lower participation in
household and work-related activi-
ties.10,15,17,18 These observations are
further reinforced by the fact that
the PASE questionnaire was origi-
nally developed for healthy older
people10 and that, in contrast to
patients in the THAearly group, the
participation of our patients in the
THAlate group in recreational, house-
hold, and work-related activities is
very similar to the participation pre-
viously reported in healthy older
adults.10,15,17,18

In conclusion, further study with a
larger sample size is necessary to
obtain precise reliability and validity
estimates. Nevertheless, inadequate
agreement calls into question the
PASE questionnaire’s ability to assess
the physical activity level of patients
after THA surgery.
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