
Cardol, M., Beelen, A., Bos, G.A. van den, Jong, B.A. de, Groot, I.J. de, Haan, R.J. de 
Responsiveness of the impact on participation and autonomy questionnaire. 
Archives of Physical Medicine and Rehabilitation: 2002, nr. 83, p. 1524-1529 
 

Postprint Version 1.0 
Journal website http://www.sciencedirect.com  
Pubmed link http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dop

t=Abstract&list_uids=12422319&query_hl=6&itool=pubmed_docsum
DOI 10.1053/apmr.2002.35099 

 
From the Departments of Rehabilitation (Cardol, Beelen, de Jong, de Groot), of Clinical Epidemiology 

and Biostatistics (de Haan), and of Social Medicine (van den Bos), Academic Medical Center, 
University of Amsterdam, Amsterdam; and National Institute for Public Health and the Environment, 
Department of Health Services Research, Bilthoven (van den Bos), The Netherlands.  

Supported in part by the Albert Heijn Trust Fund.  
No commercial party having a direct financial interest in the results of the research supporting this 

article has or will confer a benefit upon the author(s) or upon any organization with which the 
author(s) is/are associated. 

Correspondence to Mieke Cardol, OT, PhD, Nivel Netherlands Institute for Health Services Research, 
PO Box 1568, 3500 BN Utrecht, The Netherlands, e-mail: m.cardol@nivel.nl. Reprints are not 
available. 
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JONG, MD, PHD, IMELDA J. DE GROOT, MD, PHD, ROB J. DE HAAN, RN, PHD 

ABSTRACT 

Objective: To evaluate the responsiveness of a newly developed generic questionnaire, 
the Impact on Participation and Autonomy (IPA), which focuses on 2 aspects of 
participation: perceived participation and the experience of problems.  
Design: Preliminary study of questionnaire responsiveness compared with transition 
indices. Participants completed 2 assessments, 3 months apart. To measure change, they 
completed 9 transition indices at the second assessment. One transition index assessed 
perceived change in general, the other 8 addressed 1 of the specific problem experience 
items in the IPA. 
Setting: Outpatient clinic of the rehabilitation department of an academic hospital. 
Participants: Fifty-seven consecutive persons admitted for multidisciplinary 
rehabilitation treatment, with various diagnoses, were enrolled in the study; 49 persons 
completed both assessments. 
Interventions: Not applicable. 
Main Outcome Measures: Standardized response mean (SRM) and area under the 
receiver operating characteristic curve (AUC) for participation domain scores and 
problem scores. 
Results: SRMs and AUCs for the participation domains ranged from 0.1 to 1.3 and from 
50% to 92%, respectively. The SRMs of the items on the experience of problems ranged 
from 0.4 to 1.5, whereas their AUCs ranged from 56% to 74%. 
Conclusions: The IPA detected within-person improvement over time, but its 
responsiveness must be confirmed in a larger study sample. 
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Outcome assessment is required to determine whether treatment has been effective (ie, whether the 
desired goals have been achieved). Rehabilitation treatment ultimately aims at maximizing the 
participation and autonomy of an individual with a disability. To obtain insight into the impact of a 
disease or disability on a person’s life, assessment from the patient’s point of view is essential because 
the patient’s assessment will differ from that of outsiders. Because a person with a chronic disabling 
condition faces the consequences of that illness or disability for the rest of his/her life, rehabilitation 
assessment should address long-term outcomes in terms of participation.1 

In a previously conducted literature study,2 we discovered that none of the few questionnaires 
currently available are suitable for assessing participation from the patient’s point of view. For that 
reason, the Impact on Participation and Autonomy (IPA) questionnaire was developed to assess (1) the 
severity of restrictions in participation and (2) individual needs related to participation and autonomy. 
Items contained in the IPA are considered to be person perceived because they address the personal 
context, valuation, and needs of the respondent. The IPA is a generic questionnaire that addresses 2 
different aspects of participation: (1) perceived participation, reflected in 31 items in 5 domains, and 
(2) the experience of problems for every aspect of participation, reflected in 8 problem experience 
scores (see appendix 1). 

The clinimetric properties of an instrument must be known before the instrument can be applied in 
rehabilitation practice or research. The reliability and validity of the IPA are good.3,4 As yet, the use of 
the IPA as an instrument for outcome measure, as reflected in the concept of responsiveness, has not 
been studied. Responsiveness is defined as an instrument’s ability to detect a clinically important 
change, if present, within an individual over time.5,6 So, the objective of the present study was to 
evaluate the responsiveness of the IPA in a population of outpatients receiving multidisciplinary 
rehabilitation treatment. 

The reliability and validity of most outcome instruments have been thoroughly analyzed, but their 
clinimetric value in terms of responsiveness often remains unknown. From several studies, however, 
including those available in the field of rehabilitation, it is clear that responsiveness is a complex 
feature. Several strategies have been developed to evaluate it.6-10 Different responsiveness indices 
provide different results, but even when the same indicators are used, the responsiveness of well-
known instruments like the Sickness Impact Profile or the Medical Outcomes Study 36-Item Short-
Form Health Survey differs considerably among studies.11-18 This suggests that responsiveness is 
highly influenced by methodologic factors (size of the study population, time between measurements, 
diagnosis, characteristics of the study population) and the actual change in the phenomenon under 
study. Perhaps the most common method to determine an instrument’s responsiveness is to compare 
scores of the instrument under study before and after a treatment of known efficacy.6,7 Because the 
efficacy of rehabilitation treatment aimed at optimizing autonomy and participation has not yet been 
proved, the present study used external standards to measure change (transition indices). 

METHODS 

Study Population 
Consecutive persons who were referred for treatment to the outpatient clinic of the rehabilitation 

department of an academic hospital were included. Treatment was based on a multidisciplinary 
approach; in addition to a rehabilitation physician, the following disciplines could be involved: 
physical therapy, occupational therapy, speech therapy, and social work. Excluded were persons with 
insufficient command of the Dutch language and persons younger than 18 years of age. 

Methods 
Respondents were invited to take part in 2 assessments, 3 months apart. At the beginning of the first 

treatment session, patients were provided with both oral and written information about the study. 
Those who were interested could take home an envelope including a form to be signed for informed 
consent, a stamped addressed envelope, and the IPA. If they wished to participate in the study, 
respondents were requested to return the signed informed consent form and the completed IPA to the 
investigator (MC) by mail within 1 week. The second assessment took place after 3 months, when the 
IPA was sent to the person’s home. To measure change, the participants were also requested to fill in 9 
transition indices. Transition indices are a useful external standard against which to compare change 
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scores on health status instruments.19 All transition indices consisted of a 1-item question with a 7-
point ordinal scale (“With regard to your . . . do you feel that you are much better, better, slightly 
better, the same, slightly worse, worse, much worse?”). Change was defined as “(much) worse” or 
“(much) better.” One transition index concerned perceived change in general. To obtain more explicit 
information on change, the other 8 indices concerned the specific aspects of participation as measured 
by the IPA items on the experience of problems. 

Statistical Analyses 
Perceived participation scores and problem scores were summarized by using descriptive statistics. 

We also analyzed the participation domain scores in relation to the response to the general transition 
index; the experience of problems was analyzed in relation to transition indices addressing the 
corresponding topics. Confidence intervals (CIs) for the change scores were calculated. To provide 
insight into the shift in the experience of problems from baseline to follow-up, the problem scores 
were described by percentages instead of mean scores. 

Furthermore, we used the standardized response mean (SRM) to express the responsiveness to 
improvement. Just like the effect size, the SRM uses the mean observed change as the numerator but 
divides it by the standard deviation (SD) of the changed score.20,21 The criteria proposed by Cohen22 

were used to interpret the SRMs, where an SRM of .20 is considered to be small, an SRM of .50 
indicates moderate responsiveness, and an SRM of .80 indicates substantial responsiveness.22,23  

Finally, receiver operating characteristic (ROC) curves were used, and the area under the curve 
(AUC) was calculated to analyze the IPA’s ability to detect improvement according to an external 
criterion (the transition indices).9,24 Measurement scales can be viewed as diagnostic tests for 
discriminating between improved and unimproved patients.9 With this perspective, there will be true-
positive and false-positive changes in IPA scores over time. The ROC curve depicts the truepositive 
rate (sensitivity) and false-positive rate (1 - specificity). The area under the ROC curve represents the 
probability of correctly identifying the improved patient (“much better” and “better” on the transition 
index) from randomly selected pairs of improved and unimproved patients.25 An AUC of 50% would 
mean that the IPA does not perform any better than chance, whereas an AUC of 100% represents 
perfect accuracy in distinguishing improved from unimproved.9

RESULTS 
Fifty-seven persons were enrolled in the study. Of those, 8 were lost to follow-up: 4 developed health 

problems after the first measurement, 1 person moved abroad, 2 withdrew because they were 
emotionally overburdened, and 1 withdrew because the treatment had mainly consisted of evaluation. 
This attribution resulted in 49 participants in the follow-up assessment (36 women, 13 men; mean age 
± SD, 50.0±14.6y). There were no significant differences in patient characteristics in terms of age, 
gender, or duration of disease between the participants and the 8 persons who were lost to follow-up. 
The diagnoses varied: in general, the participants suffered from chronic diseases such as 
neuromuscular disorders (n=13), stroke (n=8), hand injuries (n=15), and rheumatoid disorders (n=7). 
The median duration of the disease was 2 years (range, 0-60y), and most respondents (n=40) were 
referred to both occupational therapy and physical therapy. After 3 months, at the time of follow-up, 
almost 50% of the respondents had finished their treatment. 

Table 1 presents the mean participation domain scores at baseline and at follow-up with 
corresponding change scores and CIs for the total population. The mean change scores indicated small 
improvement in participation in 3 of 5 domains (family role, autonomy outdoors, work and education), 
but the CIs showed no significant improvement (table 1). 

[ TABLE 1 ] 
 
Table 2 shows the percentage of respondents experiencing severe and minor problems at baseline and 

at follow-up and their corresponding change scores. Fewer respondents recorded severe problems at 
follow-up with regard to mobility, family role, and work. In 3 other items, the percentage of 
respondents who experienced severe problems increased, especially with regard to education and 
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training (table 2). This table also shows changes in the percentages of perceived minor problems; at 
follow-up, fewer respondents perceived problems, especially in the item on leisure. 

[ TABLE 2 ] 
 
After 3 months, 30 respondents (61%) indicated no perceived change on the general transition index. 

This finding was also reflected in their mean change scores per domain (range, -0.8 to 0.0; SD, 1.2–
4.0) Two respondents, diagnosed with amyotrophic lateral sclerosis and postpoliomyelitis syndrome, 
respectively, indicated deterioration on the general transition index, and this is reflected in their IPA 
scores: mean change score ± SD for autonomy indoors, -7.5±2.1; for family role, -6.5±6.4; for 
autonomy outdoors, -4.0±1.4; and for social relations, -2.5±3.5. The items in the domain of work and 
education were not applicable to either of these respondents. 

In tables 3 and 4, SRMs and AUCs for improvement in the participation domains and experience of 
problems are presented. Both indicators yielded the same results: table 3 shows responsiveness to 
improvement in the domains of work and education, autonomy outdoors, and family role but no 
responsiveness in the domains of autonomy indoors and social relations. When using a problem-
specific transition index, both the SRM and the AUC for social relations indicated more 
responsiveness (table 4). In general, the responsiveness of the items on the experience of problems 
was lower compared with the participation domains. Mobility and financial situation showed the 
smallest SRMs and AUCs (table 4). 

[ TABLE 3 ] 
[ TABLE 4 ] 

 

DISCUSSION 
When evaluating rehabilitation interventions, responsiveness is a crucial property of an outcome 

measurement instrument.26 The results of the present study show that the IPA detects within-person 
improvement over time. With regard to the participation domains, autonomy indoors and social 
relations were less responsive than the other domains, whereas the general responsiveness of the items 
on the experience of problems was moderate. Surprisingly, mobility, the most concrete item, was the 
most insensitive in detecting improvement. 

Because only 2 respondents perceived a decline in participation, we could not investigate the IPA’s 
responsiveness with regard to deterioration. Moreover, the study sample was small, which implies that 
the IPA’s responsiveness must be confirmed in a larger study population. The present study should be 
considered as preliminary. Nevertheless, because the responsiveness of disease-specific measures is 
generally superior to that of generic measures,27-31 the IPA seems to be a promising generic scale for 
severity and outcome assessment. 

Some remarks can be made concerning the methodology of our study. Although a transition index is 
a useful alternative when a treatment of known efficacy is missing, Norman et al32 questioned the use 
of retrospective transition ratings, not only because the reliability and validity of transition indices are 
difficult to verify but also because judgment of change is psychologically difficult. Patients must be 
able to quantify both their present state and their initial state and then perform a mental subtraction. As 
suggested by Guyatt et al,33 a solution for this dilemma can be to show patients their previous 
responses. Furthermore, when measuring change, one presumes that the point of reference is fixed, 
that is, that an individual’s attitude toward illness and participation will remain stable.34 However, 
attitudes are not constant; they vary with time and experience and are modified by coping, adaptation, 
recent experiences, or hope (also known as response shift35,36). This is especially the case during 
rehabilitation treatment, when people have to find new strategies to adapt to their illness. The use of 
clinician judgment of change is not likely to avoid this bias because the clinician must use the patient 
as informant.32 Related to this, in the present study, the therapists also completed transition indices. 
Comparing the transition indices of the patients and their therapists, we found significant differences, 
even concerning seemingly unambiguous aspects such as mobility or self-care. The therapists 
indicated that they sometimes found it difficult to fill in the transition indices. They felt that the patient 
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had improved, but they could not translate this into concrete transition scores. Clearly, rehabilitation 
treatment is multidimensional, and possible effects cannot be shown by the appraisal of only 1 entity. 
Considering these issues, one may conclude that consensus on the best method to evaluate the 
responsiveness of a measure has not yet crystallized. Probably, our method to evaluate the 
responsiveness of the IPA was less than ideal; however, no (acknowledged) best method exists as yet. 

Finally, as shown in tables 1 and 2, perceived participation differs from the experience of a problem, 
and consequently the change scores for both features are not necessarily the same. Despite treatment, 
the experience of problems may even increase in some respects because of increased awareness of the 
consequences of the disease. In the present study, 61% of the respondents reported no change on the 
general transition index. Reasons for this finding may relate to the composition of the study sample 
(improvement in chronic illness may be more difficult to achieve than improvement in acute or 
reversible conditions), to the waiting period for adaptations, or to the generality of the transition index. 
It could also be argued that a follow-up of 3 months is too short to show responsiveness, especially for 
an instrument to assess autonomy and participation. However, almost 50% of the respondents received 
treatment for less than 3 months, and maybe a treatment period of 3 months can be considered long 
enough to evaluate whether the treatment addressed the right issues. This gives rise to an important 
question: What constitutes a relevant change? A statistically significant change over time need not be 
similar to what the patient considers to be a relevant change. 

CONCLUSION 
The scores on the IPA items addressing the experience of problems may be the optimum outcome 

measure for change because they reflect the patient’s opinion of the relevant issues and desired effects 
of treatment. More research is needed on the IPA items that address the patient’s experience of 
problems because in the present study these items appeared to be somewhat less sensitive to change 
than the IPA’s participation domains. 

TABLES AND APPENDIX 
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