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Letter to the editor
Standard error of measurement and minimal detectable change of the
French physical activity scale for individuals with physical disabilities
Dear Editor,—Physical activity (PA) is essential for health [1]. Among
individuals with a physical disability (PD), PA can decrease activity
limitations, improve participation and enhance quality of life [2].
Thus, Bowen et al. [3] suggested considering PA as a vital sign and
systematically monitoring it. Questionnaires allow for fast and cost-
effective monitoring. However, they must first be proven to possess
good psychometric properties.

In a recent issue of the Annals of Physical and Rehabilitation Medi-
cine, Meunier et al. [4] published a French version of the Physical
Activity Scale for Individuals with Physical Disabilities (PASIPD-Fr),
by performing a transcultural adaptation of the original PASIPD [5].
This scale consists of 13 items divided into 3 domains: leisure PA
(domain 1: 6 items), household PA (domain 2: 6 items), and work-
related PA (domain 3: one item). It produces a score in terms of meta-
bolic equivalent of task-hour per day (MET-h/day) [5].

Unknowingly, simultaneously and by an identical procedure, our
research team also performed a French translation and adaptation of
the PASIPD. A critical analysis of both versions, performed by a group
of 4 French-speaking rehabilitation professionals, led to the conclu-
sion that the 2 versions are semantically equivalent. Indeed, most of
the wording is identical. Moreover, the few words that vary between
the translations are synonyms describing the same concept.

The Meunier et al. study concluded that the PASIPD-Fr displayed
good criterion and convergent validity, internal consistency and test
−retest reproducibility. However, the authors stated that its valida-
tion should be completed by investigating sensitivity to change [4].
Moreover, Meunier et al. investigated these parameters for the
PASIPD-Fr total score. Therefore, our study, which examined psycho-
metric properties of the PASIPD-Fr, including standardized error of
measurement (SEM) and minimal detectable change (MDC), of both
the total and domain scores, is complementary to the Meunier et al.
findings and provides additional information for score interpretation.
The aim was to investigate validity, reliability, and threshold to detect
real change of the PASIPD-Fr.

The protocol was approved by the ethics committee of the
University of Li�ege (reference 2019/300). Individuals with a phys-
ical disability were recruited from adaptive sports clubs and by
physiotherapists in Belgium by use of a convenience sampling
procedure. Participants were included if they (1) were ≥ 18 years
old, (2) had a permanent physical disability of neurological or
locomotor nature, (3) had the physical disability for ≥ 6 months,
(4) were discharged from inpatient rehabilitation and (5) under-
stood written and spoken French. They were excluded if they
were unable to understand the questionnaire due to cognitive
deficiencies. Participants had to provide written consent to be in
the study.
https://doi.org/10.1016/j.rehab.2021.101583
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Participants completed the PASIPD-Fr and the validated French
version of the Global Physical Activity Questionnaire (GPAQ-Fr) [6].
Similar to the PASIPD-Fr, the GPAQ-Fr, with 16 items, obtains a score
in MET-min/week [6], thereby facilitating comparison between these
scales. The GPAQ-Fr does not have a maximal score, but the PASIPD-
Fr total score ranges from 0 to 199.5; scores for domains 1, 2 and 3
range from 0 to 98.7, 0 to 81.5, and 0 to 19.3 MET-h/day, respectively
(5). Participants were asked to complete the PASIPD-Fr a second time
7 days later.

IBM SPSS v27 was used for data analysis. Nominal and ordinal var-
iables are expressed with number (%). Quantitative variables are
expressed with means (SD) or medians (interquartile range) accord-
ing to the normality of distribution, verified by the Shapiro-Wilk test.
Demographic differences and the total and domain scores for the
PASIPD-Fr between the test and retest groups were analyzed by
paired Student t-test or Wilcoxon signed-rank test (for non-paramet-
ric data) and the McNemar-Bowker test for ordinal data. Statistical
significance was set at p < 0.05.

The Spearman correlation coefficient and intraclass correlation
coefficient (ICC) were used to examine concurrent validity and test
−retest reliability by using a two-way mixed model with absolute
agreement. Internal consistency was studied by McDonald’s Omega
[7] and by correlations between the domain and total PASIPD-Fr
scores. The absolute SEM and MDC were computed with the follow-
ing equations: SEM = SDdiff

ffiffi

2
p ; where SDdiff is the standard deviation

(SD) of the difference between test and retest PASIPD-Fr scores, and
MDC = 1.96 �

ffiffiffi

2
p

� SEM. They were expressed with number (%) and
were acceptable when < 10% of the maximum observed score [8].
Finally, floor and ceiling effects were investigated and were present if
> 15% of the test and retest scores were a minimal or maximal score.
Psychometric properties were evaluated for the total and domain
scores.

In total, 71 participants completed the self-administered ques-
tionnaires; 38 were recruited by physiotherapists and 33 from adap-
tive sports teams. A number of different disability types were present
(Table 1). Of the 71 participants, 13 were not available for retests, but
58 completed the PASIPD-Fr a second time.

Both total and domain PASIPD-Fr and total GPAQ-Fr scores did not
follow a normal distribution and were positively skewed. Concurrent
validity of the PASIPD-Fr was good: Spearman’s correlation coeffi-
cients between the GPAQ-Fr and PASIPD-Fr total and domain scores
ranged from 0.41 to 0.76, considered moderate to strong (Table 2).
Test−retest reliability was good to excellent: ICCs ranged from 0.86
to 0.96. McDonald’s Omega coefficient was 0.44 (95% confidence
interval 0.23−0.64). Spearman’s Rho showed moderate to strong cor-
relations (rs > 0.51) between the domain scores and total PASIPD-Fr
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Table 1
Sample characteristics.

Variable Test (n = 71) Re-test (n = 58) p-value

Age (years), mean (SD) [range] 54.6 (17.8) [20−86] 53.8 (16.8) [20−86] 0.24
Sex, n (%) 0.52
Women 25 (35%) 21 (36%)
Men 46 (65%) 37 (64%)
Type of disability, n (%) 0.94
Stroke 25 (35%) 20 (35%)
CP 9 (13%) 8 (14%)
Paraplegia 7 (10%) 6 (10%)
Parkinson 6 (9%) 3 (5%)
MS 8 (11%) 8 (14%)
Other* 16 (22%) 13 (22%)
Time since beginning of disability (years), n (%) 0.47
<1 4 (6%) 2 (3%)
1−2 6 (8%) 6 (10%)
2−5 13 (18%) 9 (16%)
5−10 10 (14%) 9 (16%)
>10/since birth 38 (54%) 32 (55%)
Assistance in mobility, n (%) 0.38
None 27 (38%) 19 (33%)
Cane, crutch, walker 13 (18%) 20 (21%)
Manual wheelchair 14 (20%) 13 (22%)
Electric wheelchair 17 (24%) 14 (24%)
PASIPD-Fr (MET-h/day), median (IQR) [range]
`Leisure PA 6.4 (2.4; 14.4)

[0−59.2]
6.4 (2.0; 13.9)

[0−44.4]
0.93

Household PA 1.5 (0; 5.7)
[0−25.6]

1.1 (0; 3.8)
[0−28.3]

0.70

Work-related PA 0 (0; 1.6)
[0−19.3]

0 (0; 1.4)
[0−19.3]

0.33

Total 12.2 (4.5; 23.7)
[0−75.2]

9.9 (3.5; 20.7)
[0−78.4]

0.87

GPAQ-Fr (MET-min/week), median (IQR) [range]
Total 1680 (360; 4960)

[0−29,760]
not tested /

CP, cerebral palsy; GPAQ-Fr, French version of the Global Physical Activity Questionnaire; IQR, interquartile range; MET,
metabolic equivalent of task; MS, multiple sclerosis; PA, physical activity; PASIPD-Fr, French version of the Physical
Activity Scale of Individuals with a Physical Disability; SD, standard deviation.
Other*=lower-limb amputation, joint malformation, missing upper-limb, Charcot-Marie Tooth, polio, cerebellar lesion,
traumatic brain injury, spina bifida, lateral amyotrophic sclerosis, equina syndrome.
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score. The strongest correlation was with the leisure-PA domain.
Floor effects were found in household and work-related PA. No ceil-
ing effects were observed. SEMs ranged from 1.3 to 6.6 MET-h/day, or
6% to 9% of the maximal observed score. Absolute MDCs ranged from
3.7 to 18.1 MET-h/day, with MDC relative values from 19% to 26%.

In agreement with the Meunier et al. findings [4], the PASIPD-Fr
showed good concurrent validity and test−retest reliability. The
internal consistency computed in the present study was weaker than
that computed by Meunier et al. with Cronbach’s alpha (0.44 vs 0.51)
[4] perhaps because of the more heterogeneous population recruited
in this study. Indeed, although both studies included individuals with
Table 2
PASIPD-Fr domain and total correlations, ICCs, SEMs and MDCs.

PASIPD-Fr score Floor-ceiling effects
(% of test and retest
scores obtaining
min
or max value)

Spearman’s
coefficient
(rs) with total
GPAQ-Fr score

Spearman’s
coefficient (r
with total
PASIPD-Fr sc

Leisure PA no (1%)-no (0%) 0.67 (p < 0.001) 0.85 (p < 0.00
Household PA yes (30%)-no (0%) 0.62 (p < 0.001) 0.76 (p < 0.00
Work-related PA yes (29%)-no (0%) 0.41 (p < 0.001) 0.52 (p < 0.00
Total no (1%)-no (0%) 0.76 (p < 0.001) /

CI, confidence interval; GPAQ-Fr, French version of the Global Physical Activity Que
metabolic equivalent of task; PA, physical activity; PASIPD-Fr, French version of th
dard error of measurement.

2

neurological disabilities, the present study also recruited some partic-
ipants with locomotor disabilities and showed a wider range of neu-
rological disabilities. Moreover, as reported by Washburn et al., the
PASIPD consists of 5 latent factors, so it is not unidimensional [5].
Therefore, low internal consistency is to be expected and does not
necessarily affect the scale’s validity. Furthermore, strong correla-
tions were found between the domain scores and total PASIPD-Fr
score.

The present study uncovered significant floor effects in the
household and work-related PA domains. Indeed, a non-negligible
proportion of this population lacks the physical ability to engage in
s)

ore

ICC (95% CI) SEM (MET-h/day)
(% of max
observed)

MDC (MET-h/day)
(% of max
observed)

1) 0.86 (0.76−0.92) 4.9 (9%) 13.7 (26%)
1) 0.89 (0.82−0.94) 2.4 (8%) 6.7 (24%)
1) 0.96 (0.94−0.98) 1.3 (7%) 3.7 (19%)

0.90 (0.84−0.94) 6.6 (8%) 18.1 (23%)

stionnaire; ICC, intraclass coefficient; MDC, minimal detectable change; MET,
e Physical Activity Scale of Individuals with a Physical Disability; SEM, stan-
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work requiring PA. Moreover, employment rates still remain low
among individuals with a physical disability [9], and, according to
the 2006 “Survey of Labor and Income Dynamics”, they have fewer
annual average work hours than non-disabled peers [10]. Addition-
ally, individuals with a physical disability commonly rely on help to
perform household activities [11]. Therefore, not surprisingly, these
domains only marginally contributed to the sample’s total PA score.
However, the leisure-PA domain, with the highest correlation with
the total score, also had the highest SEM and MDC, due to great
inter-individual variability of leisure-PA scores in the study’s het-
erogeneous sample.

Moreover, the MDCs for the PASIPD-Fr surpassed the tolerable
threshold. Therefore, the scale does not possess adequate ability and
precision to detect real change, above the change attributed to mea-
surement error and variability [8]. Indeed, an individual needs to
have a score difference > 18.1 MET-h/day or > 23% of the baseline
score to ascertain real change in PA level.

This imprecision may be inherent to all PA-measuring question-
naires. Indeed, measuring complex human behavior, which under-
goes daily variation, by questionnaires remains challenging, creating
certain psychometric flaws. However, few studies have reported the
MDCs for such questionnaires. Neither the initial version of the
PASIPD [5] nor any of its validated translations [4,12−14] have ana-
lyzed this. In fact, to our knowledge, only the Physical Activity Scale
for the Elderly has an MDC of 87, although its relative value is
unknown [15]. Research should further investigate MDCs of PA ques-
tionnaires to allow for a thorough understanding of their psychomet-
ric properties.

Finally, the present study used a distribution-based approach to
investigate the sensitivity of the PASIPD-Fr to detect change. This
approach gives insight into the scale’s ability to detect change
exceeding that produced by measurement error, but it remains a sta-
tistical threshold and does not give indication of clinically relevant
changes or changes that are meaningful to participants [16]. More-
over, the distribution-based approach largely depends on the SD of
the data, with larger SDs, such as that computed in the present study,
decreasing the scale’s sensitivity to change. Future studies are
encouraged to investigate the scale’s minimal clinical important dif-
ference using an anchor-based approach, which does not depend on
data distribution but rather on an external criterion to assess the
improvement or worsening of the variable’s value [17].

The study is limited by participant attrition. However, this effect is
probably very small because test and retest sample demographic var-
iables were statistically similar (Table 1). Moreover, using the GPAQ-
Fr, another self-reporting PA questionnaire, to assess the validity of
the scale may induce bias. Indeed, although the GPAQ-Fr has been
validated, it may also be subject to certain degrees of measurement
error. Comparing the PASIPD-Fr to objective energy expenditure-
assessing devices could allow for more valid comparisons, leading to
a deeper examination of scale validity. Because such devices do not
differentiate between the different domains of PA, associating this
measure with behavioral observation may be needed to classify the
data into leisure, household and work-related PA.

We conclude that the PASIPD-Fr should be used with caution, in
clinical and research settings. Users should be aware of the scale’s
limitations. The scale demonstrates good concurrent validity, test
−retest reliability, and acceptable measurement error, but its sensi-
tivity to change, using a distribution approach, is poor. However, this
lack of sensitivity may be inherent to all PA-measuring question-
naires. Future trials should verify this observation because this study
is among the first to investigate the MDCs of a PA-measuring ques-
tionnaire. Moreover, further longitudinal research should examine
3

the sensitivity to change of the PASIPD-Fr with an anchor-based
approach. This would give precious insight by providing threshold
values regarding change that is clinically meaningful.

Declaration of Competing Interest

None declared.

Funding

None.

References

[1] Lee IM, Shiroma EJ, Lobelo F, Puska P, Blair SN, Katzmarzyk PT. Effect of physical
inactivity on major non-communicable diseases worldwide: an analysis of bur-
den of disease and life expectancy. Lancet 2012;380:219–29. doi: 10.1016/s0140-
6736(12)61031-9.

[2] Declerck L, Kaux JF, Vanderthommen M, Lejeune T, Stoquart G. The effect of adap-
tive sports on individuals with acquired neurological disabilities and its role in
rehabilitation: a systematic review. Curr Sports Med Rep 2019;18:458–73. doi:
10.1249/jsr.0000000000000662.

[3] Bowen PG, Mankowski RT, Harper SA, Buford TW. Exercise is medicine as a vital
sign: challenges and opportunities. Transl J Am Coll Sports Med 2019;4:1–7.

[4] Meunier P, Joussain C, Gremeaux V, Carnet D, Bastable P, Ruet A, et al. Transcul-
tural adaptation and validation of a French version of the physical activity scale
for individuals with physical disabilities (PASIPD-Fr). Ann Phys Rehabil Med
2020. doi: 10.1016/j.rehab.2020.07.006.

[5] Washburn RA, Zhu W, McAuley E, Frogley M, Figoni SF. The physical activity scale
for individuals with physical disabilities: development and evaluation. Arch Phys
Med Rehabil 2002;83:193–200. doi: 10.1053/apmr.2002.27467.

[6] Rivi�ere F, Widad FZ, Speyer E, Erpelding M-L, Escalon H, Vuillemin A. Reliability
and validity of the French version of the global physical activity questionnaire. J
Sport Health Sci 2018;7:339–45. doi: 10.1016/j.jshs.2016.08.004.

[7] Hayes AF, Coutts JJ. Use omega rather than Cronbach’s alpha for estimating reli-
ability. But. . .. Commun Methods Meas 2020;14:1–24. doi: 10.1080/
19312458.2020.1718629.

[8] Souza DC, Wegner F, Costa LCM, Chiavegato LD, Lunardi AC. Measurement prop-
erties of the human activity profile questionnaire in hospitalized patients. Braz J
Phys Ther 2017;21:153–8. doi: 10.1016/j.bjpt.2017.03.011.

[9] Snyder LA, Carmichael JS, Blackwell LV, Cleveland JN, Thornton GC. Perceptions of
discrimination and justice among employees with disabilities. Empl Responsib
Rights J 2010;22:5–19. doi: 10.1007/s10672-009-9107-5.

[10] Galarneau D., Radulescu M. Employment among the disabled. Statistics Canada;
2009.

[11] Dubourg D, Vandenhooft A. Les Wallons reconnus en situation de handicap: per-
spective statistique. L’institut wallon de l’�evaluation, de la prospective et de la
statistique; 2019.

[12] de Groot S, van der Woude LHV, Niezen A, Smit CAJ, Post MWM. Evaluation of the
physical activity scale for individuals with physical disabilities in people with spi-
nal cord injury. Spinal Cord 2010;48:542–7. doi: 10.1038/sc.2009.178.

[13] Auid UK, Auid TS, Horasan G, Horasan GA. The validity and reliability of the Turk-
ish version of the physical activity scale for individuals with physical disabilities
(PASIPD). Turk J Med Sci 2019;49:1620–5. doi: 10.3906/sag-1901-113.

[14] Mat Rosly M, Halaki M, Mat Rosly H, Davis GM, Hasnan N, Husain R. Malaysian
adaptation of the physical activity scale for individuals with physical disabilities
in individuals with spinal cord injury. Disabil Rehabil 2019:1–9. doi: 10.1080/
09638288.2018.1544294.

[15] Svege I, Kolle E, Risberg MA. Reliability and validity of the physical activity scale
for the elderly (PASE) in patients with hip osteoarthritis. BMC Musculoskelet Dis-
ord 2012;13 26−26. doi: 10.1186/1471-2474-13-26.

[16] de Vet HCW, Terwee CB. The minimal detectable change should not replace the
minimal important difference. J Clin Epidemiol 2010;63:804–5 author reply 806.
doi: 10.1016/j.jclinepi.2009.12.015.

[17] Ousmen A, Touraine C, Deliu N, Cottone F, Bonnetain F, Efficace F, et al. Distribu-
tion- and anchor-based methods to determine the minimally important differ-
ence on patient-reported outcome questionnaires in oncology: a structured
review. Health Qual Life Outcomes 2018;16:228. doi: 10.1186/s12955-018-1055-
z.

Louise Declercka

Xavier Schutzb

Jean-François Kauxb,c

Ga€etan Stoquarta,d

Thierry Lejeunea,d*

https://doi.org/10.1016/s0140-6736(12)61031-9
https://doi.org/10.1016/s0140-6736(12)61031-9
https://doi.org/10.1249/jsr.0000000000000662
http://refhub.elsevier.com/S1877-0657(21)00101-9/sbref0003
http://refhub.elsevier.com/S1877-0657(21)00101-9/sbref0003
https://doi.org/10.1016/j.rehab.2020.07.006
https://doi.org/10.1053/apmr.2002.27467
https://doi.org/10.1016/j.jshs.2016.08.004
https://doi.org/10.1080/19312458.2020.1718629
https://doi.org/10.1080/19312458.2020.1718629
https://doi.org/10.1016/j.bjpt.2017.03.011
https://doi.org/10.1007/s10672-009-9107-5
http://refhub.elsevier.com/S1877-0657(21)00101-9/sbref0011
http://refhub.elsevier.com/S1877-0657(21)00101-9/sbref0011
http://refhub.elsevier.com/S1877-0657(21)00101-9/sbref0011
http://refhub.elsevier.com/S1877-0657(21)00101-9/sbref0011
https://doi.org/10.1038/sc.2009.178
https://doi.org/10.3906/sag-1901-113
https://doi.org/10.1080/09638288.2018.1544294
https://doi.org/10.1080/09638288.2018.1544294
https://doi.org/10.1186/1471-2474-13-26
https://doi.org/10.1016/j.jclinepi.2009.12.015
https://doi.org/10.1186/s12955-018-1055-z
https://doi.org/10.1186/s12955-018-1055-z


L. Declerck, X. Schutz, J.-F. Kaux et al. Annals of Physical and Rehabilitation Medicine 65 (2022) 101583
Marc Vanderthommenb

Timoth�ee Cayrola

Clara Selvesa,d

Julien Van Beverene

Charlotte Beaudartf
a Universit�e Catholique de Louvain, Secteur des Sciences de la Sant�e,

Institut de Recherche Exp�erimentale et Clinique, Neuromusculoskeletal
Lab (NMSK), SSS/IREC/NMSK, Avenue Mounier 53, Bte B1.53.07, Brussels

B-1200, Belgium
bD�epartment des sciences de la motricit�e, Universit�e de Li�ege, Li�ege,

Belgium
c D�epartement de m�edecine et de traumatology du sportif SportS2, FIFA

Medical Center of Excellence, FIMS Collaborative Center of Sports
Medicine and ReFORM IOC Research Center for Prevention of Injury and

Protection of Athlete Health, Center hospitalier universitaire de Li�ege,
Li�ege, Belgium
4

d Cliniques universitaires Saint-Luc, Service de M�edecine Physique et
R�eadpatation, Brussels, Belgium

eHaute Ecole de la Province de Li�ege, Li�ege, Belgium
f D�epartment des sciences de la sant�e publique of Public Health,

Universit�e de Li�ege, Li�ege, Belgium

*Corresponding author at: Universit�e Catholique de Louvain, Secteur
des Sciences de la Sant�e, Institut de Recherche Exp�erimentale et

Clinique, Neuromusculoskeletal Lab (NMSK), SSS/IREC/NMSK, Avenue
Mounier 53, Bte B1.53.07, Brussels B-1200, Belgium.

E-mail address: thierry.lejeune@uclouvain.be (T. Lejeune).

Received 12 March 2021
Accepted 31 July 2021

mailto:thierry.lejeune@uclouvain.be

	Standard error of measurement and minimal detectable change of the French physical activity scale for individuals with physical disabilities
	Declaration of Competing Interest
	Funding
	References


