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Objective: To determine the dimensionality, reliability, model 
fit, adequacy of the qualifier levels, response patterns across 
different factors, and targeting of the International Classifi-
cation of Functioning, Disability and Health (ICF) osteoar-
thritis core set categories in people with osteoarthritis un-
dergoing hip and knee arthroplasty. 
Methods: The osteoarthritis core set was rated in 316 per-
sons with osteoarthritis who were either in the pre-operative 
or within one year post-operative stage. Rasch analyses were 
performed using the RUMM 2030 program.
Results: Twelve of the 13 body functions categories and 13 of 
the 19 activity and participation categories had good model 
fit. The qualifiers displayed disordered thresholds necessitat-
ing rescoring. There was uneven spread of ICF categories 
across the full range of the patients’ scores indicating off-
 targeting. Subtest analysis of the reduced ICF categories of 
body functions and activity and participation showed that the 
two components could be integrated to form one measure.
Conclusion: The results suggest that it is possible to measure 
functioning using a unidimensional construct based on ICF 
osteoarthritis core set categories of body functions and activ-
ity and participation in this population. However, omission 
of some categories and reduction in qualifier levels are neces-
sary. Further studies are needed to determine whether better 
targeting is achieved, particularly during the pre-operative 
and during the sub-acute care period. 
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placement; Rasch measurement; osteoarthritis.
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INtRoduCtIoN 

Functioning is one of the most crucial outcomes in the rehabilita-
tion of persons with osteoarthritis (oA) undergoing arthroplasty. 

As oA is a chronic degenerative disease with no cure and elec-
tive joint replacement surgeries are becoming more frequent, 
functioning is an important concern among those afflicted. 
Information on functioning is essential over the course of their 
clinical journey from the time that they are seen in the out-patient 
clinic, in the surgical ward, during rehabilitation and then back in 
the community. However, the varying taxonomy of functioning 
has left the concept open to various interpretations leading to 
confusion (1). At present, a wide variety of measures are used 
in arthroplasty but there is little consensus on which ones to use 
(2). Furthermore, patient-reported outcome measures applied in 
arthroplasty rehabilitation do not adequately address relevant 
areas of activity, participation and environment (3). 

In recent years, the International Classification of Function-
ing, disability and Health (ICF) model has provided a unify-
ing definition for functioning (4). The huge size of the ICF, 
however, can appear daunting for use in a real world setting. 
Thus, short lists of relevant categories for specific conditions 
have been grouped in core sets (5). describing and assessing 
functioning using the ICF entails rating categories with the 
qualifier on an ordinal 5-point scale (4). Qualifier ratings across 
categories of a core set yield a categorical profile which repre-
sents the functional state of an individual (6). this may then 
be used as a guide in rehabilitation goal-setting, intervention 
planning, and follow-up. With this perspective, the ICF and 
its core sets have the potential to be practical, applicable, and 
useful in the assessment of functioning in arthroplasty reha-
bilitation in the busy clinical setting. From a select group of 
ICF categories, such as those in the oA core set, an ICF-based 
clinical measure that is reduced in form could provide summary 
scores representing indices of functioning. Such scores would 
be useful and practical for clinicians in assessing and monitor-
ing the level of functioning of patients during the course of their 
care and thoughout their lives. In this way, a common language 
is also achieved for all disciplines involved in the care of this 
population. on a research level, this allows for comparisons 
and pooling of scores from various settings. 

Studies have explored the possibility of constructing clinical 
measures of functioning across relevant ICF categories (core 
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sets) in some other health conditions (7, 8, 9, 10).Their findings 
provide support that the ICF, although a classification system, 
could be a starting point for future clinical instruments. So far, 
creation of an ICF-oriented clinical measure of functioning for 
persons with oA undergoing hip and knee joint replacement 
has not been undertaken. this study utilises Rasch analysis, 
which is becoming a prominent tool in rehabilitation medicine 
research as a measurement model on which assessment instru-
ments for functioning can be developed (11).

the aim of the current study is to determine whether the oA 
core set can be utilized in the development of a clinical measure 
of functioning specifically for persons with OA undergoing 
hip and knee arthroplasty. By doing so, the study adds to the 
body of knowledge on the practicality, clinical utility, and ap-
plicability of the ICF in real world settings. thus, this study 
specifically aims to determine the dimensionality, reliability, 
item fit, adequacy of the qualifier levels, item bias, and target-
ing of the ICF oA core set categories in a hip and knee joint 
replacement cohort using Rasch analysis. 

MetHodology

Design and Setting
the study used a cross-sectional design involving two tertiary hospitals 
(one public and one private) in Australia. the study was approved by 
the Human Research ethics Committee in each involved hospital. 

Participants
Adults with oA who were either waiting for hip or knee arthroplasty 
(pre-operative), or within one year of surgery (post-operative), and 
able to read and understand english were recruited to participate in 
the study. 

Data collection
A rehabilitation physician and a nurse, who were both oriented and 
trained in the study procedures, obtained the consent, collected the 
data and scored the ICF comprehensive core set for oA based on an 
interview and all available clinical information from March 2010 
to July 2011. the kappa statistic between the two raters was 0.79 
indicating substantial agreement. the oA comprehensive core set 
is composed of 55 categories organized into 4 components, namely, 
body structures, body functions, activity and participation and envi-
ronmental factors. It consists of 6 categories from body structures, 
13 from body functions, 19 from activities and participation, and 17 
from environmental factors (12). only the categories pertaining to 
the functioning dimension were considered in this study. the 5-point 
qualifier scale, ranging from 0–4, was used to assess the extent of the 
problem a participant might have in each of the ICF categories in the 
core set: none (0), mild (1), moderate (2), severe (3), complete (4) 
problem/difficulty (4). The qualifiers “8” (not specified) and “9” (not 
applicable) were also used. 

Data analysis
descriptive statistics were used to describe the characteristics of the 
study population.

Rasch analysis was applied using RuMM 2030 (13) to assess di-
mensionality, over-all fit of the model, individual item fit, adequacy of 
the response options, differential item functioning (dIF) across age, 
sex, and educational level, and targeting of the ICF oA core set. As 
the ICF oA core set has polytomous response options, a likelihood 

ratio test was conducted to determine whether it was more appropri-
ate to use the rating scale model or the partial credit model. Rasch 
analysis of the ICF OA core set was done in two stages. The first 
stage was to separately analyse each component of the dimension 
functioning (body structures, body functions, activity and participa-
tion). the second stage was to assess the suitability of integrating all 
the components of the oA core set as a measure of functioning. the 
qualifiers “8” and “9” were considered missing values. At the outset, 
based on descriptive statistics, categories with more than 10% missing 
data were excluded from the analysis except when the category was 
deemed clinically relevant.

Stage 1 Rasch. Chi square item-trait interaction statistics were applied 
to evaluate the overall fit of the model for the ICF categories of each 
component.In Rasch analysis, an outcome scale is tested to determine 
whether it satisfies a mathematical measurement model (14). A more 
detailed description of Rasch analysis procedures is described else-
where (15, 16, 17). A significant probability indicates some degree of 
misfit between the data and the model (16, 17). A Bonferroni-corrected 
significance level is used to adjust for multiple comparisons (18). The 
item person interaction statistics for items and persons were used to 
assess item fit and person fit to the model. The standard deviation (SD) 
of the summary residual statistic for items and persons should be less 
than 1.5. Individual item fit residual values should be between –2.5 
and +2.5 to indicate adequate model fit (17).

the suitability of the response format was evaluated by examining 
the category probability curves and threshold map for disordered re-
sponse thresholds. Where disordered thresholds occurred, the response 
options were collapsed to improve overall fit to the model (17).

Items were examined for dIF with respect to age (dichotomised at 
65 years), sex, and education (tertiary vs. non-tertiary) using analysis 
of variance for each category with a Bonferroni-adjusted α-level. 
differential item functioning is a form of item bias signifying that 
different groups in the sample, despite similar levels of underlying 
trait, respond differently to an item (17). 

Internal consistency reliability was assessed using the person Sepa-
ration Index (pSI). the pSI also evaluates the ability of the measure 
to discriminate among persons with different levels of the trait. Values 
range from 0 to 1 and minimum values of 0.7 and 0.85 indicate adequate 
reliability for group use and for individual use, respectively (16). 

the targeting of the ICF categories and the persons’ abilities was 
assessed by inspecting the item threshold map and by comparing the 
mean location score obtained by the persons with that of the value of 
zero set for the items. For a well-targeted measure, the mean location 
for the persons would be around the value of zero (16, 17). 

local dependency was assessed by examining the residual cor-
relations for values of 0.3 and above (17). to assess dimensionality, 
principal components analysis (pCA) was performed on the residuals.
Factor loadings on the first component were used to identify two dif-
ferent subsets of items (i.e. the positively and negatively correlated 
items). A series of t-tests were performed for each person in the sample 
comparing their scores on the two subsets. If more than 5% of the 
sample has statistically different scores on each of the subsets of items, 
this suggests that the items in the two subsets may be tapping different 
constructs and thus the scale may not be unidimensional (19).When the 
value of 5% is exceeded, a 95% confidence interval (CI) was computed 
for the observed number of significant tests. If the interval contains 
the value of 5%, the scale is considered unidimensional.

Stage 2 Rasch. After analysing the individual ICF components, 
modifications (rescoring items, deleting items) were made to ensure 
adequate fit to the Rasch model. The modified components were sub-
jected to subtest analysis in RuMM2030 to evaluate the suitability of 
combining the components to form a total scale. the dimensionality 
was assessed with t-tests to check whether these components can form 
one single scale. If more than 5% of these tests were significant, then 
these components are measuring two different constructs and therefore 
could not be combined to form one scale. 
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ReSultS 

the total number of eligible participants from the two institu-
tions was 975. twenty percent (199) were excluded due to 
language restriction. the remainder (776) were invited to 
participate through letters of invitations. Four hundred and 
sixty declined (47%) and one withdrew during the interview. 
All 316 participants were Australian residents with a mean age 
of 67 years and 59% were females. Forty-two percent had pri-
mary hip replacement and 34% had primary knee replacement. 
Almost half of them were in the 3–12 months post-operative 
stage, a third within 3 months post-operative stage, and the 
remainder were in the pre-operative stage (table I).

Rasch analysis
prior to Rasch analysis, the likelihood ratio test was conducted 
and resulted in a significant test (p < 0.001), supporting the use 
of the partial credit model. 

Body functions 
Initial analysis of the 13 items (categories) assessing body 
functions revealed a significant item-trait interaction χ2 statistic 
χ2 (p = 0.0016) suggesting poor overall fit to the model (Table 
II, Analysis 1). Inspection of the threshold map revealed disor-
dered thresholds for nearly all categories. this was resolved by 
collapsing response options by rescoring from 01234 to 01123 
(table II, Analysis 2). Categories b134 sleep functions and 
b710 mobility of joint functions had fit residual values outside 
+/–2.5. deletion of b710 resulted in adequate model fit with a 
non-significant χ2 (p = 0.029), after using a Bonferroni-adjusted 
p-value (Table II, Analysis 3). The mean fit residuals and SDs 
for items and persons were within acceptable limits. the pSI 

table I. Characteristics of the study population (n = 316)

Age, years, mean (Sd) 
< 65 years, n (%)
≥ 65 years, n (%)

67 (10)
124 (39)
192 (61)

gender, n (%)
Male
Female

129 (41)
187 (59)

Status, n (%)
Single
Married
Widowed/divorced

30 (9)
209 (66)
72 (24)

education, n (%)
Non-tertiary
tertiary

188 (59)
121 (38)

occupation, n (%)
employed
Retired/unemployed

90 (29)
226 (71)

duration of arthritis, years, mean (Sd) 13 (11)
type of joint replacement, n (%)
primary hip
primary knee
Revision hip
Revision knee

131 (41)
110 (35)

3 (1)
4 (1) 

Surgery status, n (%)
pre-op
Within 3 months post-op
> 3–12 months post-op

68 (21)
91 (29)

157 (50)
type of hospital, n (%)
public
private

108 (34)
208 (66)

10-cm VAS, mean (Sd) 3 (3)
FIM Motor, median (IQR) 89 (85–90)
WOMAC physical function, median (IQR) 5 (1–16)

Sd: standard deviation; VAS, visual analog scale; FIM: Functional 
Independence Measure; IQR: interquartile range; WOMAC: Western 
ontario McMaster university osteoarthritis Index.

table II. Summary of results of the Rasch analyses (n = 316)

Action Analysis
over-all
model fit

Item fit residual 
Mean (Sd)

Person fit residual 
Mean (Sd) pSI

% significant
t-testsa

Body functions
original component 1 χ2 = 70.26

p = 0.002
–0.57 (1.44) –0.25 (0.75) 0.67 3.51%

Rescoring of categories 2 χ2 = 70.90
p = 0.001

–0.33 (1.49) –0.24 (0.82) 0.70 4.39%

Removal of b710 3 χ2 = 53.67
p = 0.029

–0.35 (1.14) –0.26 (0.78) 0.66 7.69%
[95% CI 4–12%]

Activity & Participation
Removal of d770, d850, d470 from original 
component based on descriptive statistics

4 χ2 = 21.69
p < 0.001

–0.48 (2.25) –0.21 (0.90) 0.70 3.57%

Rescoring of all items 5 χ2 = 271.06
p < 0.001

–0.48 (2.33) –0.24 (0.93) 0.74 9.80%
[95% CI 4–16%]

Removal of d445 6 χ2 = 226.75
p < 0.001

–0.43 (2.11) –0.23 (0.90) 0.75 5.71%
[95% CI 2–10%]

Removal of d440 7 χ2 = 62.57
p = 0.021

–0.13 (1.41) –0.24 (0.90) 0.77 2.42%

Removal of d450 8 χ2 = 48.04
p = 0.15

–0.12 (1.00) –0.24 (0.85) 0.73 4.17%

Subtest analysis
Subtest 9 χ2 = 15.57

p = 0.02
–0.10 (0.58) –0.36 (0.47) 0.70 1.71% 

aCIs are only reported when % exceeds 5%. SD: standard deviation; PSI: person separation index; χ2: chi square; p: probability.
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was 0.66. No dIF was detected for age, sex, and educational 
level. local dependency was checked and there were no cor-
relations above 0.3. 

dimensionality testing, comparing the person estimates 
generated from the two subsets identified from PCA, indicated 
that 9 (7.69%) of the 117 t-tests had significant differences in 
the estimates. A 95% CI contained the value of 5% supporting 
unidimensionality (table II, Analysis 3).

the left panel of the item map (Fig. 1) shows the distribu-
tion of participants along the Rasch calibrated scale and the 
right panel shows the difficulty level of items (categories). The 
easiest categories (closer to the bottom) were b280 sensation of 
pain, b740 muscle endurance functions, and b770 gait pattern 
functions. The most difficult categories were b152 emotional 
functions, b760 control of voluntary movement functions, and 
b130 energy and drive functions. the mean location value for 
persons was –3.18 (Sd 1.43). there are gaps at the bottom of 
the map, where no items match the ability of persons and at the 
top, where no persons correspond to the items (Fig. 1). 

Body structures
For body structures, the category s799 structures related to 
movement, unspecified had more than 50% missing values and 
was excluded from the Rasch analysis at the outset. Initial Ra-
sch analysis of the remaining body structure categories showed 
a significant χ2 (p = 0.006), suggesting poor overall model fit. 
the pSI was 0.14 indicating poor internal consistency among 
the categories and inadequate ability to differentiate among 
the respondents along the trait being measured. given this, 
no further analyses were performed for the ICF categories of 
body structures. 

Activity and participation
the categories d770 intimate relationships, d470 using trans-
portation and d850 remunerative employment had 29%, 34% 
and 69% missing values, respectively, and were excluded from 
the Rasch analysis at the outset. Initial analysis of the activity 
and participation component had a significant χ2 (p < 0.001) 
indicating a poor overall model fit (Table II, Analysis 4). The 
threshold map revealed extensively disordered thresholds. All 
categories (items) were rescored by collapsing response op-
tions (01234 to 01123). Although this improved the disordered 
thresholds there was still evidence of misfit among the items 
(table II, Analysis 5). 

on examination of the residual correlation matrix, d445 
hand and arm use and d440 fine hand use were correlated at 
0.52, indicating local dependency. these were sequentially 
deleted which resulted in a non-significant χ2 (p = 0.02) after a 
Bonferroni-adjustment to the α-value. The PSI was 0.77 (Table 
II, Analyses 6 & 7). two categories d450 walking and d455 
moving around were correlated at 0.37. Category d450 walk-
ing was then deleted, resulting in adequate overall fit (Table II, 
Analysis 8). No dIF with respect to age and sex were detected. 
However, significant uniform DIF on category d920 recreation 
and leisure for education was detected. given the good overall 

model fit and its clinical relevance, d920 recreation and leisure 
was retained and no further action was taken. dimensionality 
testing revealed only 4 (4.17%) of the 96 t-tests with significant 
differences in scores from the two subsets of items, supporting 
unidimensionality of this component (table II, Analysis 8). 

the mean person location value was –4.42 (Sd 1.94). the 
easiest categories were d455 moving around, d640 doing 
housework, and d410 changing basic body position. the most 
difficult categories were d540 dressing, d660 assisting others, 
and d475 driving (Fig. 2). Most categories were in the top half 
of the map (Fig. 2) and most participants had little difficulty 
endorsing the easy categories.

Fig. 1. Item map of the 12-item osteoarthritis (oA) core set body functions 
component for the participants with oA undergoing hip and knee joint 
replacement.

 
 
---------------------------------------------------------------------------------------------- 
LOCATION          PERSONS     ITEMS [uncentralised thresholds] 
---------------------------------------------------------------------------------------------- 
  6.0                      |  
                           |  
                           | b152.3   
                           |  
                           |  
  5.0                      |  
                           |  
                           |  
                           |  
                           |  
  4.0                      |  
                           |  
                           |  
                           |  
                           | b760.3   
  3.0                      |  
                           |  
                           |  
                           |  
                           |  
  2.0                      |  
                           | b130.3   
                           | b730.3   
                           | b740.3  b780.3  b720.3   
                           | b760.2  b735.3   
  1.0                      | b770.3  b280.3  b715.3   
                           | b134.3   
                           | b760.1   
                           | b735.2   
                          |  
  0.0                      | b720.1  b152.2   
                          |  
                          | b780.1  b130.2  b730.2   
                          | b780.2  b720.2   
                        | b134.2  b715.2  b735.1   
 -1.0                      | b740.2  b770.2   
                         | b152.1   
                         | b280.2   
                         |  
                        |  
 -2.0                  |  
                       | b730.1  b130.1  b715.1  b134.1   
                           |  
                        |  
                      | b770.1   
 -3.0                    | b740.1   
                   |  
                          | b280.1   
                  |  
                           |  
 -4.0                     |  
                |  
                           |  
                           |  
                          |  
 -5.0                     |  
          |  
                           |  
                           |  
                           |  
 -6.0                      |  
---------------------------------------------------------------------------------------------- 
             = 4 Persons 

 

J Rehabil Med 44



959ICF OA core set in persons with OA undergoing hip and knee arthroplasty

Osteoarthritis core set
the second stage in the analysis entailed integrating the 
retained ICF categories of the oA core set. only the ICF 
categories of the body functions and activity and participa-
tion were suitable for combination as the body structures had 
very poor internal consistency making it inappropriate to be 
included as part of a potential tool for measuring function. 
Subtest analysis was performed by combining the retained 
items for the body function component to form one subtest, 
and the activity and participation component to form a second 

subtest. Rasch analysis was conducted on these two subtests 
to assess their suitability to be combined to form a total score. 
dimensionality testing revealed that only three cases out of 
175 (1.71%) had statistically different scores on each subtest. 
this was below the cut-off point of 5% suggesting that the two 
separate reduced components could be integrated to form one 
measure (table II, Analysis 9).

dISCuSSIoN

This is the first paper that investigates the potential of the ICF OA 
core set as a clinical measure of functioning in persons with oA 
undergoing hip and knee joint replacement using Rasch analysis. 
The study has two main findings. First, the ICF categories of the 
components activity and participation and body functions, but 
not body structures, could be integrated, reflecting a unidimen-
sional construct, to represent a clinical measure of functioning 
in this population. However, removal of some categories and 
reduction of qualifier levels were necessary. Second, while the 
reduced ICF oA categories conform to a unidimensional con-
struct, it was not well-targeted for this sample. 

Unidimensionality
the ICF oA core set body functions, and activity and participa-
tion categories could be combined to form a clinical measure 
of functioning after omitting b710 mobility of joint functions, 
d440 fine hand use, d445 hand and arm use, and d450 walking. 
Category b710 overlapped with other categories as any prob-
lems in joint range of motion lead to difficulties in other body 
functions, positions, and movements. For example, a limited 
knee range of motion or presence of contracture affect joint 
stability and gait pattern. on the other hand, d440 and d445 had 
little relevance as this study dealt more with lower extremity ar-
thritis, and not many had upper extremity problems. the reason 
for the removal of d450, however, is less obvious. It does not 
mean that it is not important. From a clinical and conceptual 
point of view, it is; but from a measurement perspective, it is 
more discriminating than what the model predicts. 

All participants responded similarly for all the categories 
across age and sex except for d920 recreation and leisure where 
some degree of uniform differential item functioning was 
evident for educational level. At equal levels of functioning, 
persons with tertiary education are more likely to endorse this 
category than those without tertiary education. this is probably 
a matter of resources and lifestyle preferences. given good 
overall model fit, only marginal DIF and clinical relevance, 
this category was retained. 

the categories from body structures could not be further ana-
lysed because these did not fulfil Rasch model expectations, as 
was also the case in another study (9). In contrast, another study 
found that most of the ICF categories (including body structures) 
comprising functioning reliably measured a single dimension 
(7). the main differences lie in the methodological approach 
and the study populations. one approach analysed the core set 
in its entirety at the outset by merging all the ICF categories of 
functioning (7). A similar method was used in other ICF studies 

Fig. 2. Item map of the 13-item osteoarthritis (oA) core set activity and 
participation component for the participants with oA undergoing hip and 
knee joint replacement.

---------------------------------------------------------------------------------------------- 
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                         | d455.1   
 -5.0                      |  
                           |  
                       |  
                           |  
                           |  
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---------------------------------------------------------------------------------------------- 
             = 7 Persons 
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(8, 10). this current study presented another approach where Ra-
sch analysis was performed in two stages. A two-staged analysis 
could potentially provide more information such as the relative 
contribution of components. the other dissimilarity is in the study 
population. differences in health status, cultures, health care 
systems, and access would have an impact on results. While the 
other study examined data in europeans and Asians with varying 
degrees of oA severity, this study included Australians with oA 
who were either waiting for, or within a year of, joint replacement 
surgery but with more in the latter. thus, this sample, in general, 
probably had less severe problems in functioning. 

Targeting
the uneven spread of the ICF categories across the full range 
of the participants’ scores and the negative values for mean 
person location suggest poor item person targeting. A well-
targeted measure would have items covering all the areas on the 
calibrated scale measuring the ability of all persons and would 
have a mean location of persons around the value of zero (16, 
17). the item map of ICF categories for both body functions 
and activity and participation showed gaps as well as clustering 
of persons along the bottom margin. the gaps at the bottom 
of the map could imply lower reliability as the measure fails 
to differentiate persons along the latent trait. Furthermore, it 
could suggest the need to add new categories to discriminate 
between these persons of similar abilities. on the other hand, 
the clustering of persons at the bottom of the map signals the 
possibility of floor effect and also reflects presence of extreme 
scores. this is often observed after surgery and rehabilitation, 
where patients have improved functionally, leading to problems 
with detection of change. With floor and ceiling effects, future 
problems with responsiveness to change could be encountered. 
Bad targeting may also imply limited content relevance as items 
may not be adequate and relevant in describing the popula-
tion in terms of the latent trait. thus, mistargeting can cause 
a variety of measurement problems (20). 

Suboptimal targeting in this case could be partly attributed to 
the nature of the study population. the sample consisted of more 
persons in the post-operative stage than pre-operative stage and 
might have already recovered with the joint problem addressed. 
Also, there were more participants seen in the private setting than 
in the public. the former may have had better access to health 
care services and did not have to wait for surgery, preventing 
further decline in health status and functioning. 

Better targeting might be achieved when the measure is 
applied to this population pre-operatively and a few weeks 
post-operatively (sub-acute care stage). Alternatively, targeting 
could also possibly be improved by considering the addition 
of other relevant categories to the core set. Some studies have 
identified other pertinent ICF categories that include travel-
ling, organized religion, weight maintenance, and looking after 
one’s health (21, 22). 

Clinical implications and limitations
overall, using the current ICF taxonomy, the oA core set could 
represent a potential clinical measure assessing functioning 

as a unidimensional construct in persons with oA undergo-
ing arthroplasty. However, targeting was not optimal in fully 
evaluating the range of functioning and problems experienced 
in this particular sample. the ICF categories were more ap-
propriate for use as a scale in persons with moderate to severe 
limitations in functioning.

the study has several limitations. First, only Australian 
data were included in the study. As the ICF is the frame-
work for describing functioning and disability world-wide, 
this clinical measure should have international application. 
Further research, across other cultures, is required to confirm 
the findings of this study. Second, the sample might lack 
representativeness as it only covered approximately a third of 
the eligible population. there were more post-operative and 
private participants than pre-operative and public respondents. 
people who were feeling better and functioning well (e.g. able 
to walk, drive) were more inclined to participate in the study. 
third, the removal of some ICF categories as a result of model 
misfit does not necessarily mean that these are irrelevant. 
these are important in describing functioning, goal-setting, 
and follow-up in rehabilitation. the clinical measure resulting 
from Rasch analysis does not replace the core set. It offers a 
means for the ICF to have more clinical and practical use in 
real world settings. 

Conclusions
the results of the study suggest that the ICF oA core set could 
measure functioning as a unidimensional construct, with the 
removal of some categories and reduction in qualifier levels, 
in patients with osteoarthritis undergoing hip and knee joint 
replacement. the ICF categories are more suitable for use as 
a scale in persons with moderate to severe limitations in func-
tioning. These findings demonstrate the potential of the ICF 
oA core set to be clinically useful in arthroplasty outcomes 
assessments. Further studies are needed to determine whether 
better targeting could be achieved in this population, particu-
larly during the pre-operative stage and during the sub-acute 
care stage (rehabilitation) following surgery.
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