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Abstract

Background: A person’s participation is acknowledged as an important outcome of the rehabilitation process.
The Participation Scale (P-Scale) is an instrument that was designed to assess the participation of individuals with
a health condition or disability. The scale was developed in an effort to better describe the participation of people
living in middle-income and low-income countries. The aim of this study was to use Rasch analysis to examine
whether the Participation Scale is suitable to assess the perceived ability to take part in participation situations by

patients with diverse levels of function.

Methods: The sample was comprised by 302 patients from a public rehabilitation services network. Participants
had orthopaedic or neurological health conditions, were at least 18 years old, and completed the Participation
Scale. Rasch analysis was conducted using the Winsteps software.

Results: The mean age of all participants was 45.5 years (standard deviation = 14.4), 52% were male, 86% had
orthopaedic conditions, and 52% had chronic symptoms. Rasch analysis was performed using a dichotomous
rating scale, and only one item showed misfit. Dimensionality analysis supported the existence of only one
Rasch dimension. The person separation index was 1.51, and the item separation index was 6.38. [tems N2 and
N14 showed Differential Item Functioning between men and women. ltems N6 and N12 showed Differential
ltem Functioning between acute and chronic conditions. The item difficulty range was —1.78 to 2.09 logits,

while the sample ability range was —2.41 to 4.61 logits.

Conclusions: The P-Scale was found to be useful as a screening tool for participation problems reported by
patients in a rehabilitation context, despite some issues that should be addressed to further improve the scale.
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Background

Since the World Health Organization (WHO) published
the International Classification of Functioning, Disability
and Health (ICF), interest in better understanding and
assessing the “participation” construct has been a
frequent topic in rehabilitation literature. In the ICF,
participation is defined as “involvement in life situa-
tions”, or the result of a complex relationship between a
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person, his or her health condition, and the environment
[1, 2]. A person’s participation is acknowledged as an
important outcome of the rehabilitation process, even
though several researchers have identified the need for a
better conceptualization of the participation construct in
order to build better measurement tools [3—6].

The rehabilitation process encompasses a set of proce-
dures aiming to assist individuals who experience or are
likely to experience disability to achieve and maintain
optimal functioning in interacting with their environments
[7]. Thus, information regarding a person’s functioning,
including participation, is necessary to guide rehabilitation
planning and assess the impact of intervention. Recent
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systematic reviews have identified a variety of participation
measures available in the literature [8, 9]. However, most
of these participation tools were developed in high-income
countries and may not be suitable to represent the experi-
ences of those living in less developed societies [10, 11].

In an effort to better describe the participation of
people living in middle-income and low-income coun-
tries, van Brakel et al. (2006) proposed the Participation
Scale (P-Scale) — an instrument that was designed to
assess the participation of individuals with a health
condition or disability, especially conditions associated
with stigma and discrimination [10]. The P-Scale aims to
quantify the restrictions perceived by the individual in
eight of the nine major areas of life defined by the ICF:
learning and applying knowledge; communication;
personal care; mobility; domestic life; interpersonal
interactions and relationships; major areas of life; and
community, social and civic life [10]. An innovative
characteristic of the scale is that the individuals are
asked to compare themselves with a real or hypothetical
“peer” — that is, someone who is similar to them in all
respects, except for illness or disability. This comparison
was proposed to allow the representation of the roles
and expectations for participation in different social and
cultural contexts [10]. These special features indicate
that the P-scale might be useful to assess clients’ partici-
pation restrictions in diverse life situations.

In Brazil, the public rehabilitation services are structured
in an integrated network, organized with multidisciplinary
teams across three levels of care (basic, specialized, and
hospital) [12]. In addition to the diversity of professionals
and services, the rehabilitation networks have to address
diverse patient profiles because the services provide assist-
ance to people of a wide variety of health conditions,
socio-demographic backgrounds, and functional needs
[12-14]. In this clinical context, information about
patients’ function, including participation restrictions, may
help service planning and better direct investments in
rehabilitation [15, 16]. Therefore, it would be helpful to
investigate the P-Scale properties and its suitability to
support rehabilitation services in the country.

In previous validation studies, the P-Scale showed good
psychometrics properties and was found to be valid for use
in several different health conditions and cultural environ-
ments [10, 11, 17, 18]. All these studies, however, used
Classical Test Theory (CTT) procedures, and, to the best of
our knowledge, there is no study that assessed the P-Scale
properties using Rasch analysis. Classical Test Theory has a
number of limitations, including sample dependency (the
item and scale statistics apply only to a specific group of
respondents) and the assumption of item equivalence (indi-
vidual items are treated as being equally difficult) [19, 20].

On the other hand, Rasch analysis transforms ordinal
data (i.e., ratings with non-equal intervals) into linear
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measures with equal-interval units called logits, which
are used to describe the measures of both individuals
and items [21]. The transformation of raw scores into an
abstract linear continuum of ability (for individuals) and
difficulty (for items) allows one to predict the likelihood
of a person choosing, for example, “yes or no” on a
specific functional item [22]. Thus, one is able to identify
the location of each item on a continuum of ability and
compare where the person’s level of ability is located on
the same continuum.

Once the person and item measures are described
using the same “logit” unit, Rasch analysis allows for the
comparison of a person to other individuals, one item to
other items, and individuals to items [21]. Furthermore,
the Rasch model can be used to build new scales, to
suggest improvements to existing scales and to estimate
the stability of item difficulty estimates among different
groups, thus allowing for comparisons of homogeneous
measures [22]. The aims of this study were to use Rasch
analysis for the following:

e to assess the P-Scale items in terms of their item and
person fit, dimensionality, item difficulty, reliability,
and Differential Item Functioning (based on gender
and duration of the present symptoms);

e and to examine whether the Brazilian-Portuguese
version of P-Scale is suitable to assess the perceived
ability to take part in participation situations by
patients in a rehabilitation services network who have
diverse levels of function.

Methods
Participants and procedures
Data for this study comprised two datasets: the first one
was collected from January to December 2010 (n = 216)
[23]; and the second one was collected from April to
June 2014 (n =86). These two datasets together consti-
tuted a convenience sample of 302 patients who were
seeking treatment or were in treatment in one basic-care
or two specialized-care services that are part of a public
rehabilitation network in Brazil. To be eligible for inclu-
sion, participants had to have an orthopaedic or a neuro-
logical health condition (acute or chronic), be at least
18 years old, and be able to understand and answer the
interview questions. There was no upper age limit or
other limitation in the type of health condition. All
participants were informed about the study and gave
informed consent. Then, the participants were inter-
viewed using a socio-demographic questionnaire and the
P-Scale. The Ethics Committee from Universidade
Federal de Minas Gerais, Brazil, approved the study (n.
426.982).

The interviews were conducted by one of the authors
(FCMSD or MAPS). Prior to data collection, both



Souza et al. BMC Public Health (2017) 17:934

interviewers did a careful reading of the P-Scale manual,
and any doubts or issues were discussed with a third
researcher (RFS). Additional questions not solved among
the researchers were emailed to the P-Scale author
(Wim van Brakel). In the 2010 dataset, the interviews
were conducted using a former version of the scale [10],
while in the 2014 dataset, the more recent P-Scale avail-
able was used [24]. These two versions are essentially
similar, with the main distinctions being the sequence of
the items and the replacement of one item (ie, Item
NI16 — In home, are the eating utensils you use kept with
those used by the rest of the household? in the former
version was replaced by Item NI10 — Do you have the
same opportunities as your peers to start or maintain a
long-term relationship with a life partner? in the latest
version). For this study we used only the items present
in both versions.

Participation scale

The P-Scale has 18 items, in which the person is asked
to respond whether they perceive their level of participa-
tion as equal to their “peer” in each of the situations
described by the scale items. If the person considers that
his/her level of participation is lower than that of his/her
peer, representing a possible restriction to participation,
he/she is also asked to indicate to what degree this is a
problem in his/her daily routine [10]. The individual’s
score on each item can be “no problem” =1, “Small” =2,
“Medium” = 3, “Large” =5, or 0 (zero) if the individual
does not consider his/her participation less than that of
his/her peer. To obtain the total score, values attributed
to each item are added. The P-scale total score varies
between 0 (zero) and 90, where 0 = “no restrictions on
participation” and 90 = “complete restriction in partici-
pation” [10].

Van Brakel et al. (2006) performed an initial validation
study, in which the P-Scale showed a Cronbach’s alpha
of 0.92, an intra-class correlation coefficient for intra-
interviewer stability of 0.83 and an inter-interviewer
reliability of 0.80; 90% of variability was explained in the
first factor in Factor analysis [10]. Other studies that also
conducted Factor analyses found a better fit to the two--
factor model (“work-related participation” and “general
participation”) [11, 25], although these factors can also
be part of an unidimensional scale because they were
strongly correlated with each other [25].

Data entry and statistical analysis

The Statistical Package for Social Sciences (SPSS) — v.16
was used for data entry, dataset management, and
descriptive statistics. After the data entry, the dataset
was double-checked by the researchers FCMSD or
MAPS. The final dataset did not have missing data.

Page 3 of 9

Rasch analysis was conducted using the Winsteps soft-
ware — v.3.81.0.

Individual item and person fit were analysed using
Infit and Outfit statistics to indicate how well data
conformed to the Rasch model. For each one of these fit
statistics, Winsteps provides Mean Square (MNSQ) and
Z-Standardized Scores (ZSTD) [21]. As a general rule, it
is recommended to begin fit analysis by looking at Outfit
before Infit, and MNSQ before ZSTD. The expected
value for MNSQ is approximately 1.0, and values
between 0.5 and 1.5 are considered productive for
measurement [26]. If the MNSQ value is beyond this
range, ZSTD must be checked — ZSTD values of 2.0 or
more indicate statistically significant model misfit [26]. If
misfitting items or individuals are found, an iterative
process proposed by Linacre (2010) may be used to
address these issues [27]. Analysis begins by deleting the
“really really bad” items and individuals, and then the
analysis is run again. In the next step, the “really bad”
items and individuals are further deleted, and the
analysis is run again while results are compared to the
previous step. The process continues until the most
adequate statistics are obtained.

Unidimensionality was examined with Principal
Component analysis (PCA) of the residuals. In unidi-
mensional measures, it is expected that the observed
variance explained by the measures roughly matches the
expected variance in the model. In addition, PCA
analyses the components in the correlation matrix of the
residuals (called contrasts). The “first contrast” is the
component that explains the largest possible amount of
variance in the residuals [26]. If the unexplained variance
found in the first contrast is up to 2.0 Eigenvalue, the
biggest possible secondary dimension has the strength of
less than 2 items. The decision to consider a measure as
unidimensional or multidimensional is usually made by
the researcher according to the purposes of the test.
However, unexplained variances in the first contrast
greater than 2.0 Eigenvalue may indicate the presence of
a second dimension [26].

Reliability was evaluated using the indices provided by
Winsteps: person separation index, person reliability,
item separation, and item reliability. The separation indi-
ces give an estimate of the spread of items or individuals
along the continuum of ability and reflect the number of
distinct strata in which the sample or items can be
divided [28]. The reliability reports how reproducible the
person and item measure orders (i.e., their locations on
the continuum) are [26]. A person separation index of
1.5 or a person reliability coefficient of 0.7 represent an
acceptable level of separation and is considered the
minimum required to divide the sample into two distinct
strata (i.e., low and high ability) [29], while a person
separation index of 2.0 and a person reliability of 0.8
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represent a good level of separation and are considered
the minimum preferable values [26]. Item separation
index and item reliability are interpreted using the same
criteria. According to Rasch guidelines, if the item
reliability and separation are below the required values,
a bigger sample is necessary; if the person reliability and
separation are below the required values, the test needs
more items [26].

Differential Item Functioning (DIF) was explored in
two sub-groups of individuals categorized by gender
(men and women) and duration of symptoms (acute or
chronic — defined as more than 6 months of symptom
duration). The presence of noticeable DIF was defined
by two criteria: 1) DIF contrast >0.5 logits, and 2)
significant enough not to have occurred by chance (¢ >
2.0) [26].

P-Scale item difficulty and person ability were plotted
graphically in a person-item map. The person-item maps
(also called Wright Maps) allow the visual analysis of the
relationship between the measures of individuals and
items. The use of these maps assists in the assessment of
positive and negative issues, such as item redundancy
(i.e., items at the same difficulty level), trait gaps (that
may indicate the need of more items to fill the gaps),
ordering of items matching the prediction of the test
author or users (ie., construct validity), and targeting
between the items and sample (i.e., whether item diffi-
culty range matches the sample ability range) [21].

Sample size

The sample size (302 participants) was adequate for
Rasch analysis. According to parameters defined by Lin-
acre (1994), a sample size of 243 respondents may be
sufficient to provide 99% confidence of the person esti-
mates being within +0.5 logits [30].

Results
Participants
The participants’ socio-demographic and health condi-
tion characteristics, as well as the P-Scale items on
which the participants reported problems, are presented
in Table 1. Among the 302 participants, the mean age
was 45.5 years (SD = 14.4), 88% were up to 59 years old,
52% were male, and 44% were married. The mean years
of education was 7.6 (SD =4.1) and 54% were on sick
leave. Regarding health conditions, 86% had orthopaedic
conditions, and the mean duration of the symptoms was
18.3 months (SD =37.5); additionally, 52% had chronic
symptoms (i.e., more than 6 months of duration).
Eighty-three percent of the participants reported they
had a problem participating in at least one of the situa-
tions described by the P-Scale items (Table 2). More
than half of the sample reported having participation
problems on the items related to paid work: a problem
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Table 1 Participants’ socio-demographic / health condition
characteristics (n=302)

Age (years) Mean: 45.5 (SD: 14.4; Range: 19-82)
Gender
Male 52%

Marital status

Single 35%
Married 44%
Divorced 15%
Widower 6%

Education (years) Mean: 7.6 (SD: 4.1; Range: 0-21)
Work status

Employed — working 25%

Employed - sick leave 54%
Unemployed 8%
Retired 13%

Type of health condition
Orthopedic 86%
Neurologic 14%

Duration of the symptoms Mean: 18.3 (SD: 37.5; Range: 0-240)

(months)
Duration of the symptoms
Acute 48% (up to 6 months)

Chronic 52% (more than 6 months)

on item N2 — Work as hard as your peers do was
reported by 52% of the participants, and a problem on
item N1 — Equal opportunity as your peers to find a job
was reported by 51% of the sample. N14 Household
work, N12 — Move around inside/outside house/village/
neighbourhood, and N4 - Visit places outside village/
neighbourhood were the next most frequent items on
which the participants reported problems (41%, 39%,
and 37% respectively).

Rasch analysis

The first step of the Rasch analysis was to check if the
P-Scale rating scale was being used in the intended way,
according to the guidelines proposed by Linacre (2002)
[31]. However, in this dataset, nine items (N5, N7, N8,
N9, N13, N15, N16, N17 and N18) did not reach the 10
observations per category, as suggested by the guide-
lines. Therefore, in order to get more stable item diffi-
culty estimates, we decided to collapse the categories to
a dichotomous format. The original categories 0 — “Yes”
and “Irrelevant, I don’t want to, I don’t have to” and 1 —
“No problem” were collapsed in the dichotomous format
as 1 — “No problem to participate”, while the original
categories 2 — “Small”, 3 — “Medium”, and 5 — “Large”
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Table 2 Percentage of participation problems reported by
the participants on the P-Scale (n=302)

Reported participation problems in at least one P-Scale item 83%

Reported participation problems in each P-Scale item

N1 Opportunity to find work 51%
N2 Work as hard 52%
N3 Contribute economically to household 27%
N4 Visit places outside village/neighborhood 37%
N5 Take part in festivals and rituals 13%
N6 Take part in casual recreational/social activities 34%
N7 Socially active 22%
N8 Same respect in community 10%
N9 Opportunity to take care of yourself 26%
N11 Visit other people in community 21%

N12 Move around inside/outside house/village/neighborhood ~ 39%

N13 Visit public places in village neighborhood 14%
N14 Household work 41%
N15 Opinion count in family discussions 12%
N16 Help other people 10%
N17 Comfortable meeting new people 14%
N18 Confident to learn new things 15%

were collapsed in the dichotomous format as 0 -
“Problem to participate”.

Item and person fit

In the first Rasch analysis, we found two items of the
P-Scale showing misfit: Item 15 and Item 8. To correct
these misfit issues, we first removed only Item 15, and
then, we removed the 21 misfitting individuals identified
in the analysis (Outfit MNSQ exceeding 2.0). After these
deletions, all items showed good Infit statistics (Table 3).
A descriptive analysis of the 21 misfitting individuals did
not identify relevant differences between them and the
entire sample.

Dimensionality

The PCA of the residuals was conducted to examine
unidimensionality and supported the existence of only
one Rasch dimension. The observed variance explained
by the measures was 35.5%, similar to the expected
variance of 35.8% in the model. The unexplained
variance in the first contrast was 7.6% (Eigenvalue: 1.9)
and less than the variance explained by the items
(18.1%). For the purposes of this study, these values
represent acceptable evidence for unidimensionality.

Reliability

The person separation index was 1.51 (person reliability
0.69), considering the real non-extreme values in the
sample (i.e., omitting individuals who got the minimum
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or the maximum values in the scale). The person
separation index values indicate an acceptable level of
separation, distinguishing two strata of participation
ability in the sample: high participation and low partici-
pation [29]. However, these values are less than those
required for a “good level” of separation, suggesting that
more items may be needed in order to better distinguish
between high and low ability levels. The item separation
index was 6.38, and the item reliability was 0.98. These
values inform that the sample was large enough to
confirm the item difficulty hierarchy (i.e., construct
validity) [21, 26].

Differential item functioning

In the DIF analysis, we found two items showing notice-
able differences between men and women. Item N2 —
Work as hard your peers do was 0.71 logits more diffi-
cult for men than for women, while item NI4 -
Household work was 0.71 logits more difficult for women
than for men. When analysing DIF related to the
duration of the symptoms, we also identified two items
showing noticeable differences between the groups
(acute vs. chronic). Item N6 - Take part in casual
recreational/social ~activities was 0.73 logits more
difficult for people with acute conditions, while item N1
— Move around inside/outside house/village/neighbour-
hood was 0.84 logits more difficult for people with
chronic conditions. Our study aimed to examine how
the structure of the P-Scale behaved when administered
in this clinical sample and who attended the public
health care system in Brazil. Considering that modifying
the scale structure was not the purpose of this study, we
hope this information will contribute to help guide the
scale’s use in clinical practice and future research.

Item difficulty (hierarchy)

The person-item map (Fig. 1) shows the distribution of
sample measures matched to P-Scale item difficulty
along the same continuum of ability levels. The items
located in the bottom part of the continuum are the
easiest, and the individuals located close to these items
are the ones with less of an ability to participate, accord-
ing to the P-Scale. On the other hand, the items located
at the top part are the most difficult and the individuals
located near these items have a greater ability to partici-
pate. The item difficulty ranged from item N8 - Same
respect in the community (-1.78 logits) to N2 — Work as
hard your peers do (2.09 logits), while the sample ability
ranged from -2.41 to 4.61 logits. The items are spread
on the continuum, although there are some gaps in the
scale, as seen in the person-item map (Fig. 1). However,
there are no items aligned with 37% of the sample,
located on the top range of ability, indicating that the
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Table 3 Item fit statistics for the 17 P-Scale items from the Rasch Analysis

Page 6 of 9

P-Scale Items

First Rasch Analysis (n =302)

Final Rasch Analysis (n=281)

Infit Statistics

Outfit Statistics

Infit Statistics

Outfit Statistics

MNSQ ZSTD MNSQ ZSTD MNSQ ZSTD MNSQ ZSTD

N1 Opportunity to find work 1.01 0.2 0.96 -03 1.02 03 097 -0.2
N2 Work as hard 0.98 -03 0.89 -09 1.00 0.1 087 -08
N3 Contribute economically to household 0.89 -1.5 0.74 -20 0.95 -0.7 0.80 -14
N4 Visit places outside village/neighborhood 0.99 —0.1 0.92 -038 1.06 0.8 0.99 0.0
N5 Take part in festivals and rituals 0.93 -06 0.78 -038 091 -0.8 0.68 =11
N6 Take part in casual recreational/social activities 0.90 -15 0.94 -06 091 -12 097 -0.2
N7 Socially active 0.86 -19 0.74 =17 0.86 =17 0.76 -4
N8 Same respect in community 1.07 0.6 1.687 1.9 1.01 0.1 0.79 —-04
N9 Opportunity to take care of yourself 0.96 -05 0.84 -1.2 1.03 04 094 -04
N11 Visit other people in community 0.82 -23 0.84 -10 0.83 -22 0.71 -1.7
N12 Move around inside/outside house/village 097 -04 0.98 -0.2 1.01 0.2 1.02 0.2
/neighbourhood
N13 Visit public places in village neighborhood 0.89 -10 0.73 =11 0.93 -06 0.83 -06
N14 Household work 1.1 1.7 1.25 24 1.16 2.2 140 33
N15 Opinion count in family discussions 1.25 20 2.03° 30 - - - -
N16 Help other people 1.06 0.5 0.84 -04 1.07 0.5 0.72 -038
N17 Comfortable meeting new people 1.27 24 131 1.2 133 29 142 1.5
N18 Confident to learn new things 1.06 06 140 16 1.03 03 0.97 0.0

Mean 1.00 —-0.1 1.05 -0.1 1.01 00 093 -03

SD 0.12 1.3 0.36 14 0.12 13 0.21 12

Note: The MNSQ acceptable limits to productive measurement were 0.5-1.5. Values beyond these limits are considered misfitting. MNSQ Mean Square, ZSTD Z

Standardized Statistic
“Iltems showing misfit

P-Scale may need some more difficult items to be able
to assess individuals with low restriction to participation.

Discussion

This was an initial study that investigated the psychometric
properties of the P-Scale using Rasch analysis to examine
whether the P-Scale may be a suitable tool to collect data
regarding participation among the patients from a Brazilian
public rehabilitation services network.

The participants were adults who were in treatment or
seeking rehabilitation services, with diverse health condi-
tions, socio-demographic backgrounds and functional
needs, and from different services of the rehabilitation
network. These sample features corresponded to the usual
daily variability found in the services.

The findings are encouraging, especially when we
recognize the challenges defining the construct of participa-
tion, as well as developing good measurement tools to cap-
ture it. There is consensus in the field that participation is a
multifactorial construct that is related to an individual’s
physical and social environments, personal factors, and
health conditions [1, 3-5]. Such complexity makes partici-
pation a difficult construct to assess during a rehabilitation

process, although involvement in real life activities is the
final goal of most people receiving rehabilitation care. The
P-Scale was found to be helpful in this particular rehabilita-
tion context, despite some issues that should be addressed
for further improvement of the scale.

Rasch analysis was performed using a modified rating
scale, collapsing the original categories into a dichotomous
scale since some items did not have a sufficient number of
answers in all response categories [31]. This low number
did not seem to be an issue related to the sample size, as
the item separation index confirmed that the number of
participants in our study was sufficient to test the scale
items [26]. A low rate of response to some categories can
occur for reasons besides sample size, such as when the re-
spondents have difficulty distinguishing between similar
categories. Further research with the P-Scale is needed to
confirm whether some categories on the original rating
scale are actually underused by the respondents.

After collapsing the rating scale to a dichotomous scale,
we were able to perform the next steps of the analysis. In
general, the P-Scale showed a good fit to the Rasch model
with only one item (NI5 — Start or maintain a relation-
ship) showing misfit, which was thus removed in the final
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Persons Items

High ability to participate Most difficult items

=
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Fig. 1 Person-ltem Map of the 16 P-Scale items in the final Rasch Analysis (n =281). Note: Each “#' =4 persons and each “*"=1 to 3 persons; M = Mean
persons’ ability or mean items’ difficulty; S = one standard deviation; T = two standard deviations. The vertical line is a continuum representing the measures
of persons’ ability (left side) and items’ difficulty (right side), plotted in logit units. The persons’ ability and items’ difficulty increase from the bottom to

analysis. The low rate of misfitting items is a good indica-
tor of unidimensionality [28]. Additionally, the dimension-
ality analysis performed using the Winsteps also showed
that the scale could be considered unidimensional for the
purposes of the Rasch analysis. Although the variance ex-
plained by the measures reached a low percentage (ap-
proximately 35%), it was closely matched to the variance
expected in the model. The variance explained by the re-
siduals in the first contrast was below 2.0 Eigenvalues, in-
dicating the low likelihood of a second dimension [26].

Even using a modified rating scale format, the P-Scale
can be useful as a screening tool for participation prob-
lems reported by patients in order to lead rehabilitation
professionals in addressing such problems in the pa-
tients’ recovery process. In the analysis, the items were
well spread along the continuum of difficulty, with just
four items overlapping at the same measure of difficulty
(N3 - Contribute economically to household and N9 —
Opportunity to take care of yourself, and N13 — Visit
public places in village neighbourhood and NI17 -



Souza et al. BMC Public Health (2017) 17:934

Comfortable meeting new people). Thus, the items were
able to show where most of the patients were located on
this difficulty continuum, according to their ability to
participate. However, as seen in the person-item map,
there are some gaps between the items. In the same way,
there were no items covering the top of the continuum,
in which the best performing patients were located (ap-
proximately 37% of the sample).

The gaps and lack of items to represent the patients
with higher participation abilities may explain the person
separation index found in this study (1.51). This index is
influenced by factors such as the length of the scale,
number of categories per item, and the match between
the items and the ability of the respondents (i.e., sample-
item targeting) [26]. Although the person separation
index found in this study indicates that the items were
enough to discriminate the sample in two groups (low
and high ability to participate), a higher index value is
desirable for more sensitivity and improved identifica-
tion of different levels of ability among the respondents
[21, 26]. Because the P-Scale was first developed to
assess the participation of people with disabilities related
to stigma [10], some items (e.g., N8 — Same respect in
the community) seem to be more useful for individuals
with severe restrictions than for those with low or mod-
erate restrictions. In this sense, it might be useful to
expand the scale by adding some items that could better
identify participation restrictions among individuals with
better functioning.

In an effort to make the P-Scale more suitable to
people with different health conditions and disabilities,
the scale authors removed one item from the former
version [10] — N16 — In home, are the eating utensils
you use kept with those used by the rest of the household?
— because this item was considered more appropriate
for individuals with infectious health conditions, such as
Leprosy. It is expected that the new item added in the
latest version [24]: N10 — Do you have the same oppor-
tunities as your peers to start or maintain a long-term
relationship with a life partner? will be more relevant for
diverse health conditions. However, because only a por-
tion of the patients in the present study sample an-
swered the latest P-Scale version, we were not able to
include this new item on the analysis. Thus, it would be
valuable if future research include this item as it poten-
tially can contribute to fill some of the gaps found on
the continuum.

The analysis of DIF demonstrated that item difficulty
varied between men and women in two items (N2 — Work
as hard your peers do and N14 — Household work), while
two other items (N6 — Take part in casual recreational/so-
cial activities and N12 — Move around inside/outside
house/village/neighbourhood) showed differences between
people with acute symptoms and people with chronic
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symptoms. These variations may be attributed to different
engagements of each group in the situations described by
the items due to cultural factors. However, before suggest-
ing any changes on these items, further investigation
should be carried out to clarify why the respondents
answered differently to those situations and whether DIF
has a significant impact on the overall score.

Conclusions

The major contributions of this study are to demon-
strate the usefulness of the P-Scale in rehabilitation
services networks and provide useful information to fur-
ther improve the tool. Having the P-Scale items ordered
in a logit scale would make it possible to create interval-
level summary scores that reflect the relative difficulty of
each item to more accurately assess the participation
engagement among the patients in rehabilitation care. A
better measure would also allow for comparison of
patients’ participation ability and needs for different pro-
fessionals across rehabilitation services and diverse
health conditions. This information could be used to
guide planning and investment in the rehabilitation
network, such as the need to hire additional rehabilita-
tion professionals, improvement or creation of services,
or the development of specific rehabilitation pro-
grammes for the rehabilitation network.

Abbreviations

CTT: Classical Test Theory; DIF: Differential Item Functioning; ICF: International
Classification of Functioning, Disability and Health; MNSQ: Mean Square;
PCA: Principal Component Analysis; P-Scale: Participation Scale; SD: Standard
Deviation; WHO: World Health Organization; ZSTD: Z-Standardized Scores

Acknowledgements

We are grateful to Mr. Wim van Brakel, who kindly answered our questions
regarding the P-Scale. We also thank all the participants who agreed to be
interviewed for this study and the rehabilitation services in which the data
collection occurred.

Funding

This research was supported by the following financial support agencies: 1)
Coordenacéo de Aperfeicoamento de Pessoal de Nivel Superior (CAPES) —
Programa Institucional de Doutorado Sanduiche no Exterior, Processo n° BEX
12456/13-6; 2) Ministério da Ciéncia, Tecnologia e Inovagao (MCTI), Conselho
Nacional de Desenvolvimento Cientifico e Tecnolégico (CNPq) e Ministério
da Saude - Rede Brasileira de Avaliagédo de Tecnologias em Saude (REBRATS),
Edital n°06/2013; 3) MCTI/CNPq - Edital Universal n® 14/2013; 4) Fundagdo de
Amparo a Pesquisa do Estado de Minas Gerais (FAPEMIG).

Availability of data and materials
The datasets used and analysed during the current study are available from
the corresponding author (RFS) on reasonable request.

Authors’ contributions

The study was designed by MAPS, WJC, MCM and RFS; Data were collected
by MAPS and FCMSD; The analysis was conducted by MAPS (with
contributions from WJC and JK); The manuscript was written by MAPS and
WJC (with contributions from JK, MCM and RFS). All authors read and
approved the manuscript.



Souza et al. BMC Public Health (2017) 17:934

Ethics approval and consent to participate

The Ethics Committee from Universidade Federal de Minas Gerais, Brazil,
approved the study (n. 426.982). All participants were informed about the
study and signed an informed consent.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details

'Graduate Program in Rehabilitation Sciences — School of Physical Education,
Physical Therapy and Occupational Therapy, Universidade Federal de Minas
Gerais, Belo Horizonte, Brazil. “Department of Occupational Therapy —
Sargent College, Boston University, Boston, USA. 3Department of
Occupational Therapy - School of Physical Education, Physical Therapy and
Occupational Therapy, Universidade Federal de Minas Gerais, Belo Horizonte,
Brazil. “Department of Occupational Therapy — Centro Educacional,
Universidade Federal do Triangulo Mineiro, Uberaba, Brazil. 5Department of
Physical Therapy, School of Physical Education, Physical Therapy and
Occupational Therapy, Universidade Federal de Minas Gerais, Avenida
Antonio Carlos, 6627, Campus Universitario, Pampulha, Belo Horizonte, MG
ZIP Code: 31270-401, Brazil.

Received: 29 September 2017 Accepted: 22 November 2017
Published online: 08 December 2017

References

1. World Health Organization. International classification of functioning.
Geneva: Disability and Health: ICF. World Health Organization; 2001.

2. Jette AM, Haley SM. Contemporary measurement techniques for
rehabilitation outcomes assessment. J Rehabil Med. 2005;37:339-45.

3. Jette AM, Haley SM, Kooyoomijian JT. Are the ICF activity and participation
dimensions distinct? J Rehabil Med. 2003;35:145-9.

4. Whiteneck G, Dijkers MP. Difficult to measure constructs: conceptual and
methodological issues concerning participation and environmental factors.
Arch Phys Med Rehabil. 2009,90(11 Suppl 1):522-35.

5. Dijkers MP. Issues in the conceptualization and measurement of

participation: an overview. Arch Phys Med Rehabil. 2010;91(9 Suppl 1):55-16.

6. Chang FH, Coster WJ. Conceptualizing the construct of participation in
adults with disabilities. Arch Phys Med Rehabil. 2014;95:1791-8.

7. World Health Organization. World report on disability. Geneva: World Health
Organization; 2011.

8. Eyssen IC, Steultjens MP, Dekker J, Terwee CB. A systematic review of
instruments assessing participation: challenges in defining participation.
Arch Phys Med Rehabil. 2011,92:983-97.

9. Chang FH, Coster WJ, Helfrich CA. Community participation measures for
people with disabilities: a systematic review of content from an
international classification of functioning, disability and health perspective.
Arch Phys Med Rehabil. 2013,94:771-81.

10.  van Brakel WH, Anderson AM, Mutatkar RK, Bakirtzief Z, Nicholls PG, Raju MS,

Das-Pattanayak RK. The participation scale: measuring a key concept in
public health. Disabil Rehabil. 2006;28:193-203.

11, Stevelink SA, Terwee CB, Banstola N, van Brakel WH. Testing the
psychometric properties of the participation scale in eastern Nepal. Qual
Life Res. 2013,22:137-44.

12. Brazilian Ministry of Health. Portaria GM/MS n°793, de 24 de Abril de 2012.
Institui a Rede de Cuidados a Pessoa com Deficiéncia no ambito do
Sistema Unico de Saude. 2012. Brasilia. http://bvsms.saude.gov.br/bvs/
saudelegis/gm/2012/prt0793_24_04_2012.html Accessed 02 Jul 2014.

13.  Ariss SM, Enderby PM, Smith T, Nancarrow SA, Bradburn MJ, Harrop D, et al.
Secondary analysis and literature review of community rehabilitation and
intermediate care: an information resource. Health Serv Deliv Res 2015;3(1).
https://www.ncbi.nlm.nih.gov/books/NBK269522/ Accessed 01 Nov 2017.

14. New South Wales Rehabilitation Model of Care. NSW Health Rehabilitation
Redesign Project. Final Report - Model of Care Version 1.5. 2015. NSW

20.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Page 9 of 9

Agency for Clinical Innovation. Chatswood. https://www.aci.health.nsw.gov.
au/resources/rehabilitation/rehabilitation-model-of-care/rehabilitation-moc.
Accessed 28 Nov 2017.

Sinclair LB, Fox MH, Betts DR. A tool for enhancing strategic health
planning: a modeled use of the international classification of functioning,
disability and health. Int J Health Plann Manag. 2013 Apr-Jun;28(2):172-80.
Mueller M, Lohmann S, Strobl R, Boldt C, Grill E. Patients’ functioning as
predictor of nursing workload in acute hospital units providing rehabilitation
care: a multi-centre cohort study. BMC Health Serv Res. 2010;10(295):1-14.
http//www.biomedcentral.com/1472-6963/10/295. Accessed 10 Jun 2014.
Van der Zee CH, Priesterbach AR, van der Dussen L, Kap A, Schepers VP,
Visser-Meily JM, Post MW. Reproducibility of three self-report participation
measures: the ICF measure of participation and activities screener, the
participation scale, and the Utrecht scale for evaluation of rehabilitation-
participation. J Rehabil Med. 2010;42:752-7.

de Zeeuw J, Douwstra M, Omansen TF, Sopoh GE, Johnson C, Phillips RO,
Alferink M, Saunderson P, Van der Werf TS, Dijkstra PU, Stienstra Y.
Psychometric properties of the participation scale among former Buruli
ulcer patients in Ghana and Benin. PLoS Negl Trop Dis. 2014;8(11):e3254.
https://doi.org/10.1371/journal pntd.0003254. Accessed 10 Jun 2014.
Streiner DL, Norman GR. Item response theory. In: Streiner DL, Norman GR,
editors. Health measurement scales: a practical guide to their development
and use. 5th ed. Oxford: Oxford University Press; 2015. p. 273-303.
Osterlind S, Mpofu E, Oakland T. Item response theory and computer
adaptive testing. In: Mpofu E, Oakland T, editors. Rehabilitation and health
assessment: applying ICF guidelines. New York: Springer Publishing
Company; 2010. p. 95-119.

Boone WJ, Staver JR, Yale MS. Rasch analysis in the Humam sciences. New
York: Springer Dordrecht Heidelberg; 2014.

Tesio L. Measuring behaviours and perceptions: Rasch analysis as a tool for
rehabilitation research. J Rehabil Med. 2003;35:105-15.

Silva FCM, Sampaio RF, Ferreira FR, Camargos VP, Neves JA. Influence of
context in social participation of people with disabilities in Brazil. Rev
Panam Salud Publica. 2013,34:250-6.

The Participation Scale Users Manual versions 6.0. 2010. https://www.
leprosy-information.org/files/Participation%20Scale%20Users%20Manual
%20v.96206.0.pdf. Accessed 11 Mar 2015.

Stevelink SA, Hoekstra T, Nardi SM, van der zee CH, Banstola N,
Premkumar R, Nicholls PG, van Brakel WH. Development and structural
validation of a shortened version of the participation scale. Disabil
Rehabil. 2012;34:1596-607.

Linacre JM. Winsteps Rasch measurement computer program User's guide.
Beaverton: Winsteps.com; 2012.

Linacre JM. 2010. When to stop removing items and persons in Rasch misfit
analysis?. Rasch Measurement Transactions 23:1241. https://www.rasch.org/
rmt/rmt234g.htm. Accessed 20 Feb 2015.

Bond TG, Fox CM. Applying the Rasch Model: Fundamental Measurement in
the Human Sciences, Third Edition. New York: Routledge; 2015.

WIr F. Reliability, separation, strata statistics. Rasch Measurement Transactions.
1992,6:238. http.//www.rasch.org/rmt/rmt63ihtm. Accessed 20 Feb 2015.
Linacre JM. Sample size and item calibration stability. Rasch Measurement
Transactions. 1994;7:328. http://wwuw.rasch.org/rmt/rmt74m.htm. Accessed
20 Feb 2015.

Linacre JM. Optimizing rating scale category effectiveness. J Appl Meas.
2002;3:85-106.

Submit your next manuscript to BioMed Central
and we will help you at every step:

* We accept pre-submission inquiries

e Our selector tool helps you to find the most relevant journal

* We provide round the clock customer support

e Convenient online submission

e Thorough peer review

e Inclusion in PubMed and all major indexing services

e Maximum visibility for your research

Submit your manuscript at

www.biomedcentral.com/submit () BiolMed Central



http://bvsms.saude.gov.br/bvs/saudelegis/gm/2012/prt0793_24_04_2012.html
http://bvsms.saude.gov.br/bvs/saudelegis/gm/2012/prt0793_24_04_2012.html
https://www.ncbi.nlm.nih.gov/books/NBK269522
https://www.aci.health.nsw.gov.au/resources/rehabilitation/rehabilitation-model-of-care/rehabilitation-moc
https://www.aci.health.nsw.gov.au/resources/rehabilitation/rehabilitation-model-of-care/rehabilitation-moc
http://www.biomedcentral.com/1472-6963/10/295
https://doi.org/10.1371/journal.pntd.0003254
https://www.leprosy-information.org/files/Participation%20Scale%20Users%20Manual%20v.%206.0.pdf
https://www.leprosy-information.org/files/Participation%20Scale%20Users%20Manual%20v.%206.0.pdf
https://www.leprosy-information.org/files/Participation%20Scale%20Users%20Manual%20v.%206.0.pdf
https://www.rasch.org/rmt/rmt234g.htm
https://www.rasch.org/rmt/rmt234g.htm
http://www.rasch.org/rmt/rmt63i.htm
http://www.rasch.org/rmt/rmt74m.htm

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Participants and procedures
	Participation scale
	Data entry and statistical analysis
	Sample size

	Results
	Participants
	Rasch analysis
	Item and person fit
	Dimensionality
	Reliability
	Differential item functioning
	Item difficulty (hierarchy)


	Discussion
	Conclusions
	Abbreviations
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

