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A Comparison Between Self-Reported and Observed Activity
Limitations in Adults With Neuromuscular Disorders
Laure Vandervelde, PhD, Delphine Dispa, PT, Peter Y. Van den Bergh, MD, Jean-Louis Thonnard, PhD
ABSTRACT. Vandervelde L, Dispa D, Van den Bergh PY,
Thonnard J-L. A comparison between self-reported and observed activity limitations in adults with neuromuscular disorders. Arch Phys Med Rehabil 2008;89:1720-3.
Objective: To investigate the agreement between the selfreported and examiner-reported difficulties of patients with
neuromuscular disorders (NMDs) in performing daily activities
at home.
Design: A comparison between 2 methods of administering
a measurement instrument.
Setting: Neuromuscular reference center in a university
hospital.
Participants: Adult patients (N⫽57) with diagnosed NMDs
living at home.
Interventions: Not applicable.
Main Outcome Measure: The ACTIVLIM questionnaire.
Results: The intraclass correlation coefficient, model 2,1
(ICC2,1), between the measures was very good (ICC2,1⫽.87),
indicating a good agreement between self-perceived and observed measures.
Conclusions: The use of ACTIVLIM as a self-reporting
questionnaire is a valid method for assessing activity limitations in patients with NMD.
Key Words: Neuromuscular diseases; Outcome assessment
(health care); Questionnaires; Rehabilitation; Task performance and analysis.
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EUROMUSCULAR DISORDERS are hereditary or acquired diseases of the motor unit and sometimes involve
N
parts of the central nervous system. Most of these diseases have
1

a progressive clinical course characterized by decreased muscle
strength leading to impaired motor function.2 Consequences of
these diseases include fatigue, problems with locomotion, and
loss of functionality in activities of daily living. Difficulties in
performing daily activities are defined by the World Health
Organization as activity limitations.3 Activity limitations in
patients with NMDs can be measured with a new scale, the
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ACTIVLIM questionnaire, which was developed and validated
by using the Rasch model.4 It presents very good psychometric
qualities including reliability, construct validity, reproducibility, linearity, and unidimensionality. Moreover, it offers the
benefits of being inexpensive and easy to administer. This
questionnaire is comprised of self-reported measures focused
on the patients’ perceptions of their activity limitations and
informs clinicians on how well patients manage in their home
environments.5 Nevertheless, self-reported measures are subjective evaluations that could be influenced by factors such as
culture, level of education, or emotional state.6 For these reasons, performance-based measures have been developed because they are considered to be more objective and standardized for the assessment of the functional status of patients.5,7
The relationships between self-reported and performancebased measures have been studied in various pathologies,8-15
but different items and scoring procedures were used for both
measures. Indeed, most of the self-reported items correspond to
usual daily activities assessed with rating scales determining
the degree of difficulty or assistance required to complete these
activities, whereas the performance-based items are often
timed and correspond to standardized tasks.16 Scoring the
performance by direct observation with rating scales is also
used as a method of functional assessment.17 Nevertheless,
comparing scores observed on rating scales by clinicians with
self-reported scores was never performed in patients with
NMDs and certainly not with the aim of validating the use of
a self-reporting questionnaire.
The purpose of this study was to compare self-reported and
observed measures by using the ACTIVLIM questionnaire to
endorse or question the use of a self-reported questionnaire in
future clinical and research settings to assess activity limitations in patients with NMDs.
METHODS
Participants
This study was approved by the medical ethics committee of
the Université catholique de Louvain. The patients were recruited through the Neuromuscular Reference Center of the
Cliniques Universitaires Saint-Luc in Brussels. The patients
gave written informed consent before the evaluation. Fiftyseven adult patients with a diagnosed NMD were assessed by
4 physical therapists. Patient descriptions are given in table 1.
Self-Reported and Observed Measures
Both self-reported and observed measures were obtained
with the ACTIVLIM questionnaire so that they were standardized in the item and scoring procedure. This questionnaire
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Table 1: Patient Sample Description (Nⴝ57)
Characteristics

Values

Age (y)*
Sex (n)
Male
Female
Diagnosis (n)
DMD/BMD or LGMD
Hereditary neuropathy
Myotonic dystrophy
SMA
FSHD
Others (eg, ALS, PPS)
Mobility level (n)
Walking
Wheelchair-bound

50 (19–80)
25
32
7
12
9
4
8
17
48
9

Abbreviations: ALS, amyotrophic lateral sclerosis; BMD, Becker’s
muscular dystrophy; DMD, Duchenne’s muscular dystrophy; FSHD,
facioscapulohumeral dystrophy; LGMD, limb-girdle muscular dystrophy; PPS, postpoliomyelitis syndrome; SMA, spinal muscular
atrophy.
*Values are mean (range).

consists of 22 daily activities presented in the questionnaire
development study4 and was originally developed by using the
Rasch model, which allows the conversion of ordinal scores
into linear measures located on a unidimensional scale.18 These
linear measures are expressed in logits (ie, log-odd units), the
constant measurement unit of activity scale; the higher the
value is in logits, the higher the activity level is of the patient.
The self-reported measures were obtained by asking patients
to provide their perceived difficulty in performing each activity
on the ACTIVLIM questionnaire, without using technical or
human help, on a 3-level ordinal scale (0⫽impossible, 1⫽difficult, 2⫽easy). The patients were observed at their homes so
that they could be in their usual environment when performing
the activities to be assessed.19 The physical therapists observed
the patients performing the activities and assessed the difficulty
experienced by the patients in completing these activities. The
scoring procedure of the observed measures was identical to
the self-reported measures (0⫽impossible [the patient is unable
to achieve the activity without using technical or human help];
1⫽difficult [the patient is able to achieve the activity without
any help but experiences some difficulty]; 2⫽easy [the patient
is able to achieve the activity without any help and experiences
no difficulty]).
Procedure
The evaluation comprised 3 stages. The first self-reported
measure was collected by mail about 2 weeks before a home
visit by the physical therapists. The patients’ responses were
not disclosed to the therapists to prevent influencing their
observations. Second, the patients performed each activity of
the ACTIVLIM questionnaire within the limits of their abilities
during the evaluation at home. The physical therapists observed the patients performing the activities and rated each of
them on the ACTIVLIM ordinal scale. For ethical reasons,
some activities such as taking a bath, taking a shower, or
washing one’s upper body were mimicked, and the patients
explained how they usually performed them. Finally, a second
self-reported measure was collected about a month after the
home visit. In each questionnaire, the activities were randomly
presented to avoid any effects caused by the item order. More-
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over, the objective of the study was not revealed to the patients
to prevent any influence on their responses.
The 57 patients were evaluated by 4 examiners (E1, E2, E3,
E4). First, 26 patients were simultaneously assessed by E1 and
E2, with an excellent interrater reliability (ICC⫽.98). Second,
5 patients were assessed by E1, E3, and E4, also with an
excellent interrater reliability (ICC⫽.99). Hence, the last 26
patients were evaluated by 1 examiner (E3 or E4). One observed measure was retained for the 31 patients evaluated by 2
or 3 examiners, and these measures were put together with the
26 measures observed by E3 or E4. As a result, each patient
had only 1 observed measure for further data analyses.
Statistical Analysis
The self-reported and observed responses were first fitted to
the Rasch model by using the Rasch Unidimensional Measurement Models computer program.a This software reported overall fit statistics that were close to standardized normative distribution for item and person fit residuals (mean ⫾ SD,
⫺.036⫾.400 and ⫺.266⫾.937, respectively, for the first selfreported measure; mean ⫾ SD, ⫺.322⫾.863 and ⫺.177⫾.66,
respectively, for observed measure; mean ⫾ SD, ⫺.031⫾.566
and ⫺.144⫾.946, respectively, for the second self-reported
measure) and were not significant for the chi-square item-trait
interaction (P⫽.56, P⫽.28, and P⫽.42, respectively, for first
self-reported measure, observed measure, and the second selfreported measure). As a result, the ordinal total scores obtained
from the self-reported and observed ACTIVLIM questionnaires could be transformed into interval-level measures of
activity limitations. Three linear measures of the patients’
activity level (first self-reported measure, observed measure,
second self-reported measure) were reported in such a way that
they could be quantitatively compared and treated as a continuous variable.
The invariance of item hierarchy across the 3 evaluations
was checked by using DIF test. A DIF can be detected by a
2-way analysis of variance for each item by comparing scores
across each level of patient-related factor (first self-reported
measure, observed measure, and second self-reported measure
in this case) and across levels of the activity construct (eg, the
class intervals).20 A significant main effect for the patientrelated factor shows the presence of a uniform DIF, whereas a
nonuniform DIF corresponds to a significant interaction effect
(patient-related factor by class interval).
The agreement between the self-reported and observed measures was calculated by using the ICC model 2,1 (ICC2,1),21
The ICC2,1 was computed as a 2-way analysis of variance in
which the targets (ie, the patients) were 1 source of variability
and the raters or measures (the self-perceived and observed
activity levels) were the second source of variability.22 This
coefficient is preferred to the Pearson correlation coefficient
because it takes into account the extent of the relative discrepancies between the evaluations, whereas the Pearson coefficient measures the degree of linearity between 2 measures.22,23
The  coefficient was used to quantify item-by-item agreement between both administration methods of the ACTIVLIM
questionnaire.24
RESULTS
No significant DIF, uniform or nonuniform, was found
across the 3 evaluations (Pⱖ0.1), indicating that the item
hierarchy is invariant if the item difficulty is evaluated by the
patients or by the external examiners.
The ICCs between first self-reported measure and observed
measure and between first self-reported measure and second
Arch Phys Med Rehabil Vol 89, September 2008
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Most of the items showed  coefficients between .44 and .99
for their response agreement between the first self-reported
measure and observed measure. Only the item “carrying a
heavy load” had a  coefficient of .25.

Fig 1. The relationships between the activity measures of the patients obtained (A) by the first self-report (SR-1) and by observation
(O1) and (B) by the first (SR-1) and the second (SR-2) self-reports.
Patients (dots) with the highest activity levels are plotted in the top
right part of the figure. The dashed line represents the identity line.

self-reported measure were equal to .87 and .93, respectively,
indicating good agreement between the measures. Figure 1
shows the relationships between the different measures obtained by self-reporting or observation in relation to the line x
equal to y. For example, the score of patient “a” lies on this
identity line, indicating a perfect agreement between his activity level obtained by the self-reported questionnaire and the one
obtained by observation. For patient “b,” the self-reported
score was lower than the score obtained by observation.
Arch Phys Med Rehabil Vol 89, September 2008

DISCUSSION
The self-perceived difficulty of 57 adult patients with NMDs
in performing daily activities was compared with the difficulty
in performing the same activities as observed by 4 physical
therapists. Both perceived and observed measures were obtained by using the ACTIVLIM questionnaire, allowing the use
of the same items and the same scoring procedure for each
measure. The high ICC between self-perceived and observed
activity limitations (ICC⫽.87) indicates a good agreement between these measures in patients with NMDs. Therefore, the
use of a self-reported questionnaire is a valid method for
assessing activity limitations in patients with NMDs. Additionally, self-reporting presents considerable advantages over observation. The self-reported questionnaire is low in cost and
extremely easy to administer because it can be completed in 5
minutes in the waiting room by the patient, whereas the observation of daily activities at home took about 45 minutes.
Therefore, the self-reported ACTIVLIM questionnaire could
be integrated into any research protocols to evaluate activity
limitations in patients with NMDs. Moreover, such a questionnaire is really easy to use for clinicians who want to assess and
characterize evolution of these patients in neuromuscular clinics for example.
The values of the  coefficients showed moderate to excellent agreement between the first self-reported and observed
responses of each item except for the item “carrying a heavy
load.” Indeed, many patients evaluated this task as impossible,
whereas the examiners evaluated it as difficult. This is probably
because of the fact that, during the observation, the load was
standardized for all patients and was smaller or lighter than
what some of them imagined when they filled in the questionnaire.
The patients’ perceptions were stable and reproducible after
a delay of approximately 45 days, as shown by the ICC of .93
between the first self-reported measure and the second selfreported measure, despite the fact that after the delay the
patients better understood some items of the questionnaire.
Indeed, performing daily activities in front of physical therapists could influence the patients’ perceptions of the difficulty
of these activities and, therefore, the second self-reported measures. The reproducibility of the patients’ measures was previously studied during the development of the ACTIVLIM questionnaire, and the 369 patients with NMDs evaluated their
activity levels consistently over a period of about 1 month
(ICC⫽.93).4 The present study confirms this previous result
and shows that receiving further information about these activities has no effect on the patients’ perceptions of their
activity levels.
Some differences could be observed between self-perceived
and observed activity limitations, especially for patients with
an activity level higher than 2 logits (see fig 1 A). The observed
activity levels of these patients are higher than the self-reported
ones, indicating that either the external examiners overestimated the patients’ activity levels or the patients underestimated them. On the one hand, this could be because of the fact,
as previously suggested, that patients with a lack of selfconfidence tend to report a lower level of functioning as compared with their performance-based functioning.10,25 On the
other hand, some patients show motivation that could have
improved their performance during observation, possibly because they were conscious of being part of an experimental
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study26 or because they were aware of the presence of the
examiners.27 However, personality, motivation and affective
functioning were not evaluated in this study, and, therefore,
their influence on the first self-reported measure and the observed measure cannot be determined. Nevertheless, these
slight divergences did not affect the good concordance between
the self-reported and observed activity levels expressed by the
ICC of .87.
Study Limitations
The present results only apply to adult patients with NMDs.
Self-reported measures could be overestimated or underestimated in other pathologies such as those with cognitive impact.
Further researches are, however, required to verify this assumption by adding personality and depression tests to know
the affective and personality characteristics of the patients at
the time of the different evaluations. Moreover, because the
ACTIVLIM questionnaire is designed for adults as well as for
children, this study could also be performed in children with
NMDs by comparing self-reported measures reported by their
parents with observed measures by external examiners.
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CONCLUSIONS
The ICC between the 2 measures shows very good agreement between self-reported and observed measures, which
indicates that the questionnaire is a valid method for assessing
activity limitations in patients with NMDs. Moreover, the
patients’ perceptions were reproducible after a delay of 45
days, even though they had performed the activities in front of
physical therapists.
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The ACTIVLIM questionnaire and its administration instructions
can be downloaded from http://www.rehab-scales.org in English,
French, and Dutch. The website also allows total raw scores for the
ACTIVLIM questionnaire to be converted into a linear measure of
activity limitations, according to the Rasch model.
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