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Objective: The aims of this study were to evaluate the feasi-
bility of using the International Classification of Function-
ing, Disability and Health (ICF) Generic Set in routine clini-
cal practice, and of creating a functioning score based on it,
and, subsequently, to examine its sensitivity to change.
Methods: In this prospective cohort study, data from 761
adult inpatients from 21 Chinese hospitals were analysed.
Each patient was assessed at admission and discharge. Fea-
sibility was evaluated by analysing mean assessment time.
The Rasch model was used to create a metric of function-
ing. Sensitivity to change was analysed with mixed-effects
regression and by calculating standardized effect size based
on Cohen’s .

Results: Mean duration of assessment was 5.3 min, with a
significant decrease between admission and discharge. Af-
ter removal of the item remunerative employment, the re-
maining ICF Generic Set categories fitted the Rasch model
well. With a mean improvement in functioning of 12.1 (95%
confidence interval (95% CI): 11.5-12.6), this metric proved
sensitive to change, both in terms of statistical significance
(»<0.001) and standardized effect size (Cohen’s >=2.35).
Discussion: The ICF Generic Set is feasible for use in routine
clinical practice and is promising to serve as the basis for
the development of a functioning score that is sensitive to
change.
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INTRODUCTION

Information about people’s functioning provides insights into
body structures and functions, as well as how living with a health
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condition plays out in real life situations. Hence, functioning
provides a comprehensive foundation for understanding a health
condition and its impact on daily life (1, 2) and adds value to
diagnostic information, e.g. in predicting length of stay in a
hospital, service utilization and reimbursement (3—5). Therefore,
functioning information is complementary to disease-specific in-
formation, and needs to be routinely available for operational and
strategic decision-making in clinical practice, for health services
management and planning, resource allocation and reimburse-
ment, as well as for policies and programme development (6, 7).

The rehabilitation quality control system of the People’s
Republic of China is one of the main research priorities identi-
fied by the National Health and Family Planning Commission
(previously the Health Ministry). The main objective of this
quality control system is to monitor improvement in people’s
functioning as the primary outcome of rehabilitation services
(8). However, to date, there is no commonly agreed assessment
instrument to measure changes in functioning across different
health conditions, contexts and populations.

To strengthen the comparability of functioning information,
a framework is needed that provides a universal language of
functioning, which is commonly understood across profession-
als and settings, and is aetiologically neutral in order to facili-
tate comparisons across health conditions. The International
Classification of Functioning, Disability and Health (ICF) has
been released by the World Health Organization (WHO) and
endorsed by all its member states as the standard for describ-
ing and measuring health and functioning (9). The ICF con-
tains an exhaustive and mutually exclusive list of categories
and provides a universal language to describe functioning,
is aetiologically neutral (10) and complementary to health
condition specific information (11). Functioning constitutes
the operationalization of health (1). To enhance the practica-
bility of the ICF’s complex and comprehensive classification
scheme, sets of the most relevant ICF categories, i.e. selections
of categories from the whole ICF classification to be reported
for specific health conditions have been developed, based on
multi-method research and international consensus processes
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(12). Furthermore, an ICF Generic Set of 7 ICF categories
that best described functioning and health in the general and
clinical (sub-)populations was developed (13).

The ICF Generic Set serves as the minimal standard for as-
sessing functioning in clinical practice and population-based
health surveys, as well as for monitoring the impact of inter-
ventions at the clinical, service, and public health level. While
the ICF Generic Set has the potential to serve as the starting
point for developing a metric of functioning suitable for com-
paring information across the general population and clinical
sub-populations, its utility for system-wide implementation in
routine clinical practice needs to be examined.

The objective of this study was to evaluate the usefulness
of the ICF Generic Set to assess functioning in routine clini-
cal practice based on a pilot study in Mainland China. The
specific aims were: (i) to evaluate the feasibility of using the
ICF Generic Set in routine clinical practice; (if) to identify
whether it is possible to aggregate information across catego-
ries contained in the ICF Generic Set into a functioning score;
and (7i7) to examine its sensitivity to change.

METHODS
Study design and setting

This is a prospective cohort study. Rehabilitation departments of
21 provincial level hospitals located in major cities of 11 different
regions of Mainland China administered the ICF Generic Set to
patients admitted between 20 May and 30 June 2013 at admission
and discharge. The study was approved by the ethics review board of
Nanjing Medical University.

Participants

Patients with different health conditions requiring physical rehabilitation
were recruited for this study. Based on their International Classification
of Diseases (ICD-10) diagnosis at admission, patients were assigned
to 13 different health condition groups: bone and joint disease, brain
tumour, cerebral palsy, fracture of extremity, fracture of trunk, limb
dysfunction, muscle disease and pain, nervous system disease, peripheral
nerve injury, spinal cord injury, other spondylopathies, stroke, and trau-
matic brain injury. For multivariable analysis, these groups were further
collapsed as considered clinically meaningful: (i) a musculoskeletal
health condition group including, e.g. patients with limb dysfunctions
or bone and joint diseases; (i7) a neurological health condition group
including, e.g. patients with brain tumour or stroke; and (i77) spinal cord
injury (SCI) and traumatic brain injury (TBI). Included were patients
with definite medical diagnosis, who were admitted to the rehabilitation
departments of 1 of the study hospitals and who had provided written
informed consent. Originally, 994 patients were recruited for this study.
From those, children and patients with missing admission or discharge
data were excluded. This study includes 761 adult patients for whom
complete data at both admission and discharge was available.

Measures and procedures

The ICF Generic Set consists of 7 ICF categories: Energy and drive
Sfunctions (b130), Emotional functions (b152), Sensation of pain (b280),
Carrying out daily routine (d230), Walking (d450), Moving around (d455),
and Remunerative employment (d850) and was administered as a clinical
measure using the generic ICF qualifier as a rating scale. The response
options were: 0=no problem, 1=mild problem, 2=moderate problem,
3=severe problem, and 4=complete problem. Health professionals re-
ceived online training in administering the ICF Generic Set. This online
training took 4 h and consisted of an introduction to the ICF model, clas-
sification and qualifiers, as well as an introduction to the ICF Generic
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Set, the study design and aims. Each patient was evaluated by the same
health professional at admission and discharge and the duration of the
assessment in minutes was also recorded. Assessments were carried out
at most 2 days after admission and 2 days before discharge, respectively.

Data analysis

Feasibility of using the ICF Generic Set in routine clinical practice.
The mean duration of the assessment, in minutes, was analysed at ad-
mission and discharge. To analyse the difference in duration between
discharge, as well as the amount of variance due to nesting of the
measurements for patients in different evaluators and hospitals, we
fitted a mixed-effects model featuring random intercepts for hospitals,
evaluators, and patients and calculated intraclass correlation coeffi-
cients (ICC). The above model showed superior fit compared with all
nested models based on likelihood ratio tests.

Aggregation of information across categories contained in the ICF
Generic Set into a functioning score. To identify whether the total score
over all categories contained in the ICF Generic Set provided a valid and
objective measure of functioning, we treated the ICF categories as items
and tested the fit of these items to the Rasch model (14, 15). In the context
ofthe Rasch model “item” is a commonly used term. In the context of the
metric of functioning in this study, an ICF category employed together
with the ICF qualifier as a rating scale is considered an item. The Rasch
model is a probabilistic model that builds upon the assumptions of local
independence, unidimensionality, and invariance. Whether the data meets
these assumptions is tested in an iterative process. Both item difficulty and
person ability are located on the latent functioning trait. The ICF category
Remunerative employment (d850) was removed from the attempt to cre-
ate a functioning summated score for several reasons. Information about
the extent of the problem people have in participating in remunerative
employment cannot be assessed, but only inferred when a person is in a
hospital. Hence, it is more meaningful to record the employment status
of a person. As employment status would not change during a hospital
stay given the Chinese health and social security system, the informa-
tion would not be sensitive to change, thus the research team agreed on
excluding this ICF category from further analysis.

To avoid dependency of the data as a result of repeated measure-
ments, we selected 2 random samples of patients from admission and
discharge, so that each patient was considered only once in each of
the data-sets, while ensuring that the time-points were equally rep-
resented. This selection allowed for a cross-validation of the results
of the Rasch analysis. The data-sets are referred to below as Sample
A, the development sample, and Sample B, the validation sample.

Since no prior information exists on the factor structure of the ICF
Generic Set, an exploratory bifactor analysis followed by a confirmatory
bifactor analysis (CFA) on the polychoric correlation matrix was carried
out to identify the factor structure for subsequent consideration in the
Rasch analysis. Exploratory bifactor analysis assumes the presence of
a single general factor and multiple independent specific factors and no
specification on which factor the items should load. The number of factors
considered in the bifactor analysis was determined based on permuted
parallel analysis (16, 17). In CFA, root-mean-square error of approxima-
tion (RMSEA) <0.10, the comparative fit index (CFI) and the Tucker
Lewis Index (TLI) >0.95, and ? fit statistic of p>0.05 (non-significant)
were used as criteria for accepting the inclusion of an item (18). The
CFA was undertaken with R version 3.1.2 (19) and Rasch analysis with
RUMM2030 (20).The Partial Credit Model (PCM) was chosen after a
likelihood ratio test was performed with the output of the initial analyses
to identify which version of the polytomous Rasch model (Rating Scale
or Partial-Credit) was appropriate (21, 22). For each item the so-called
item location was obtained, i.e. the overall difficulty of the item on the
same scale. In addition, item thresholds, i.e. equal probability points
between 2 adjacent response options, were estimated for each item.
Thresholds should be ordered to be interpretable. RUMM2030 uses
pairwise conditional estimation of item parameters. Person parameters
are calculated given the item parameter estimates, using weighted maxi-
mum likelihood (20). Items with significant individual item y? probability
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values at the overall significance level of 0.05 (and Bonferroni correction
for the number of items) indicate misfit to the Rasch model. The overall
fit of the data to the Rasch model was checked by the overall % of the
items (22, 23). Item misfit can be influenced by local dependency, multi-
dimensionality, and differential item functioning (DIF).

Local dependency is an assumption of the Rasch model, which
was tested with Yen’s Q, statistic. Q, is the correlation between item
residuals of the Rasch analysis (24). The parametric bootstrapping
procedure implemented by Christensen et al. was used to calculate
the critical value for Yen’s Q,,, (difference between Q, and the
mean correlation) (25). Local dependent items were combined into
a testlet, which is basically a super-item combining the locally
dependent items (26). Under the testlet design, the threshold order is
no longer expected (27).

Unidimensionality was assessed by comparing, using f-tests, the
persons’ abilities estimated separately for the items with positive vs
negative loadings on the first residual component from the PCA. The
hypothesis of unidimensionality is rejected if the number of significant
t-tests is significantly larger than 5%. If this is not the case the analysis
supports the assumption of unidimensionality (28).

Invariance is another assumption of the Rasch model, which was ex-
amined by testing for DIF across age groups (above or below 53 years),
genders, health conditions groups (bone and joint disorders, neurological
diseases, and SCI or TBI) and time of assessment (admission vs discharge)
with analysis of variance (ANOVA) tests based on an overall significance
level of 0.05 and Bonferroni correction. Items demonstrating DIF were
split into specific questions for each of the groups showing DIF. A final
PCM with all the split and non-split items was re-estimated.

Measurement quality was checked by examining the targeting of
the functioning scale to the samples for both admission and discharge
assessments. In brief, an examination of the spread of persons and
items locations will inform us if items are covering the areas on the
calibrated scale measuring the ability of the persons (29). Reliability
was studied with the person separation index (PSI) from the Rasch
analysis, which is similar to reliability as defined in classical test
theory, except that it is based on person parameters from the Rasch
model rather than the total raw score over all items. The value of PSI
depends on both the study population and measurement errors. Values
0f 0.70 or greater are considered adequate at the group level (23, 30).

After confirming the findings of the development sample in the
validation sample, a user-friendly scale from 0 to 100 was created for
each sample A and B.

Sensitivity to change. Persons abilities at all time-points were estimated
using the item estimates of the validation sample (31). Ability estimates
were then transformed to a scale ranging from 0 (no problem) to 100
(complete problem). First, unadjusted mean scores and 95% confidence
intervals (95% CI) were compared between admission and discharge.
Secondly, a linear mixed-effects model featuring random intercepts for
subjects and hospitals and thus accounting for the clustered structure
of the data was calculated to predict functioning scores by time-point,
unadjusted and adjusted for demographics and diagnosis. In a series of
likelihood ratio tests comparing all possible nested models the above
model showed superior fit. As residuals were not normally distributed
we used robust standard errors based on the Huber-White Sandwich
Estimator. Thirdly, responsiveness was assessed by calculating the
local effect size of time of assessment (admission vs discharge) based
on Cohen’s f (32, 33), which is an appropriate measure of effect size
for mixed models and reflects the proportion of additional residual
variance explained by the independent variable in question (i.e. time
of assessment). Cohen’s f> compares the variance explained by the
full model, i.e. the one including time-point, as opposed to a null
model with a constant and random effects only (R? ) with the variance
explained by a model without time (R* ). Random effects of the null
model and the model without time-point are fixed at values of the full
model. Cohen’s f? is then calculated by applying the following formula:
fz _ Rzuh_Rz

a

I-R,

Values between 0.15 and 0.34 are considered moderate and values
above 0.35 are considered large by convention (32, 33). The statistical
analyses other than Rasch analysis was performed with Stata 13 (Stata
Corporation, TX, USA).

RESULTS

Sample descriptive information is provided in Table 1. Almost
two-thirds of the patients were male and most were 50 years
or older. Stroke was the most common diagnosis, followed
by SCI, other spondylopathies, bone and joint disease, and
TBI. The mean length of hospital stay was 18 days (standard
deviation (SD) 8.2 days). The longest mean length of stay was
found for patients with TBI (23 days, SD 6.5) and shortest for
patients with bone and joint diseases (14 days, SD 6.5). Table
II shows the distribution of response options for individual ICF
categories of the ICF Generic Set at admission and discharge,
while Fig. 1 shows a heat map of functioning profiles (medians)
across diagnostic groups at admission.

Feasibility of using the ICF Generic Set in routine clinical
practice

Over all timepoints the mean duration of assessment was about
5 min and 30 s (SD 4.2; min—max: 1-30 min). With 6.2 min (SD
4.7, min—max: 1-30 min) the mean duration of the assessment was
higher at admission than at discharge (4.9 min; SD 3.6; min—max:
1-25 min). According to the mixed-effects model the difference
in duration between admission and discharge was significant at
»<0.001. ICC analysis showed that 15% of the variance in dura-
tion was due to different hospitals, 41% due to different evaluators,
and 28% due to nesting of measurements in different patients.

Table L. Descriptive information on sample demographics, and diagnostic
groups at admission (n=761)

Variable Distribution
Gender, % (n)

Male 65.3 (497)
Female 34.7 (264)
Age, mean (SD) 53.49 (16.34)
18-29 years, % (n) 9.6 (73)
3049 years, % (n) 29.2 (222)
50-64 years, % (n) 34.3 (261)
65-90 years, % (n) 26.9 (205)
Diagnostic group, % (n)

Bone and joint disease 4.6 (35)
Brain tumour 1.7 (13)
Cerebral palsy 0.9 (7)
Fracture (extremity) 2.8 (21)
Fracture (trunk) 1.7 (13)
Limb dysfunction 1.8 (14)
Muscle disease and pain 1.6 (12)
Nervous system disease 2.9 (22)
Peripheral nerve injury 1.6 (12)
Spinal cord injury 12.1 (92)
Other spondylopathies 7.4 (56)
Stroke (hemiplegia) 56.1 (427)
Traumatic brain injury 3.7(28)
Others 1.2(9)

SD: standard deviation.
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Table II. Distribution of response options and mean item scores at admission and discharge

No problem  Mild problem  Moderate problem Severe problem Complete problem Mean

ICF item Time*  n (%) n (%) n (%) n (%) n (%) p-value®  (Median)
b130 Energy and drive 1 105 (13.80) 145 (19.05) 170 (22.34) 234 (30.75) 107 (14.06) p<0.05 2.12(2)
functions 2 184 (24.18) 238 (31.27) 186 (24.44) 104 (13.67) 49 (6.44) 1.47 (1)
b152 Emotional 1 267 (35.13) 256 (33.68) 163 (21.45) 51(6.71) 23 (3.03) p<0.05 1.09(1)
functions 2 382(50.26) 251 (33.03) 94 (12.37) 19 (2.50) 14 (1.84) 0.73 (1)
b280 Sensation of pain 1 245 (32.24) 189 (24.87) 183 (24.08) 127 (16.71) 16 (2.11) p<0.05 1.32(1)
2 350 (46.05) 283 (37.24) 106 (13.95) 16 (2.11) 5(0.66) 0.74 (1)
d230 Carrying out 1 44 (5.78) 106 (13.93) 163 (21.42) 246 (32.33) 202 (26.54) p<0.05  2.60(3)
daily routine 2 99 (13.01)  178(23.39) 195 (25.62) 175 (23.00) 114 (14.98) 2.04 (2)
d450 Walking 1 122 (16.03) 85 (11.17) 94 (12.35) 125 (16.43) 335 (44.02) p<0.05 2.61(3)
2 184 (22.08) 126 (16.56) 107 (14.06) 128 (16.82) 216 (28.38) 2.09(2)
d455 Moving around 1 122 (16.05) 63 (8.29) 82 (10.79) 105 (13.82) 388 (51.05) p<0.05 276 (4)
2 168 (22.11) 84 (11.05) 99 (13.03) 132 (17.37) 277 (36.45) 2.35(3)
d850 Remunerative 1 148 (26.67) 29 (5.53) 16 (2.88) 33 (5.95) 329 (59.28) p=0.235 2.66 (4)
employment 2 156 (28.11) 32(5.77) 16 (2.88) 51(9.19) 300 (54.05) 2.55(4)

21 =Admission; 2=Discharge. *Marginal homogeneity test was used for indicating statistical significance between admission and discharge.

ICF: International Classification of Functioning, Disability and Health.

Aggregation of information across categories contained in the
ICF Generic Set into a functioning score

For both samples A and B, the permuted parallel analysis indicated
the presence of 2 factors. The bifactor analysis showed higher fac-
tor loadings on the general factor than on specific factors for all
items (Sample A: range 0.49—0.90; Sample B: range 0.54 — 0.94),
except for Sensation of pain (b280) (Sample A and B) and Emo-
tional functions (b152) (Sample B). The CFA confirmed the results
of exploratory analysis with low factor loading on the general fac-

Brain tumor —|

Fracture, extremeity —
Fracture, trunk —

Spine disease —

Stroke (hemiplegia) —|
Spinal cord injury —
Traumatic brain injury —|
Peripheral Nerve Injury —|
Cerebral Palsy

Neural system disease —
Bone and joint disease —|
Limb dysfunction —
Muscle disease & pain —|
Others —|

Total —

tor for Sensation of pain (b280) (0.10 in both samples A and B).
Both samples A and B achieved RMSEA <0.10, and CFI and TLI
>0.95, but none produced a non-significant y* fit (RMSEA=0.07,
p=0.001 Sample Aand RMSEA=0.09, p<0.001 Sample B). The
initial Rasch analysis presented non-significant pairwise differing
ability estimates for the lower limit of confidence intervals (Sample
A:5.26%, (3.67-6.84); Sample B: 4.47% (2.99-5.93)).

The DIF and local dependency assumptions were not met. More
specifically, all items, except Emotional functions (b152) showed

H

|
b130 b152

- no-mild

|
b280

- mild-moderate

d230

d455

|:| moderate-severe

| |
d450 d850

- severe-complete - complete problem

Fig. 1. Heat map of functioning profiles (medians) across diagnostic groups at admission. b130: energy and drive; b152: emotional functions;
b280: sensations of pain; d230: managing daily routine; d450: walking; d455: moving around; d850: remunerative employment.
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DIF for health conditions group. In addition, Sensation of pain
(b280) showed DIF for gender and age groups. According to the
critical value of 0.12 for Yen’s Q,, the following items showed local
dependency in both samples A and B: Energy and drive functions
(b130) and Emotional functions (b152), Emotional functions (b152)
and Sensation of pain (b280), Carrying out daily routine (d230)
and Walking (d450), Walking (d450) and Moving around (d455).
Two testlets (super-items) were created: Body Functions testlet:
Energy and drive functions (b130), Emotional functions (b152) and
Sensation of pain (b280) and Activities and Participation testlet:
Carrying out daily routine (d230), Walking (d450) and Moving
around (d455). The testlet design showed unidimensionality in both
samples A and B (Table III). The functioning scale showed good
model fit after adjusting for DIF related to health condition group
in the Activity and Participation testlet and related to time of as-
sessment group in the Body Functions testlet. Table III shows item
locations and fit statistics, the split strategies of the 2 testlets and the
targeting of the scale. The reliability of the scale as indicated with
the PSI was just below 0.7 for both samples A and B (Table III).

Sensations of pain (d280) showed the most significant DIF
for health condition groups in both samples A and B. Therefore,
we carried out an additional analysis where Sensation of pain
(b280) was not included into the Body Functioning testlet.
The overall fit statistic (Sample A: »° ., =106.48, p<0.001;
Sample B: . ,,=106.48, p<0.001), individual item fits and
the PSI (WITH extremes: 0.61 Sample A, 0.61 Sample B)
showed poorer fit to the Rasch model.
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A negligible floor effect occurred (at admission 2%, at
discharge 5.6%).

Targeting of persons at admission and discharge in relation to
the items is also shown in Fig. 2. When comparing the distribu-
tion of item thresholds with the persons’ ability, functioning
items did not discriminate well between persons with a very
low/high level of difficulties.

Sensitivity to change

Mean scores of ability estimates from the above Rasch analysis
transformed to a scale ranging from 0 to 100 were 52.9 (95%
CI 52.1-53.8) at admission and 40.8 (95% CI 39.8-41.8) at
discharge. This difference was significant at p<0.001 in the
unadjusted mixed-effects model and the model adjusted for
demographics and diagnostic groups (both models featuring
random intercepts for hospitals and subjects). The mean im-
provement estimated by the adjusted model was 12.1 (95% CI
11.6-12.6). Cohen’s f> was estimated as 2.35.

DISCUSSION

In this study the application of the ICF Generic Set for the
collection of information about patients’ functioning in routine
clinical practice was evaluated for the first time. While the
feasibility in terms of duration of the assessment was good on
average, there was some variation, in particular due to different

Table III. Individual item locations, and fit statistics, including targeting, unidimensionality, reliability, local dependency, and differential item

functioning (DIF) for both samples A and B

Sample A Sample B
DIF strategy Individual item fit statistic Individual item fit statistic
First Second
Testlets DIF DIF Location SE FR p-value Location SE ~ FR  p-value
Part A: Individual item location and fit statistics
Body Functions testlet Admission 0.395 0.029 1.104 0.217 0.476  0.030 1.031 0.694
(Energy and drive functions (b130), Discharge 1.228 0.034 1.476 0.576 0.712  0.033 1.347 0914
Emotional functions (b152), Sensations of
pain (b280))
Activities and Participation testlet Bone and joint -0.078  0.029 -1.159 0.015 —0.075 0.031 -1.2350.025
disorders
(Carrying out daily routine (d230), Neurological diseases Admission —0.665  0.029 —-0.341 0.021 -0.524 0.021 —0.234 0.004
Walking (d450), Moving around (d455)) Discharge -0.267  0.032 -0.672 0.333
Spinal Cord Injury —0.612  0.039 —0.672 0.367 —0.590 0.039 —0.480 0.247
(SCI) or Traumatic
Brain Injury (TBI)
Part B: Targeting, unidimensionality and overall fit statistic
Item-trait interaction — y?
Value 79.568 65.073
df 54 45
p-value 0.013 0.027
Reliability — PSI, WITH extremes 0.659 0.645
Items, mean (SD) 0.000 (0.715) 0.000 (0.584)

Fit residual, mean (SD)
Persons, mean (SD)
Unidimensionality, % (95% CI)

~0.036 (1.067)
~0.126 (0.726)
2.36 (1.28-3.44)

0.086 (1.078)
~0.129 (0.705)
2.11 (1.08-3.12)

SD: standard deviation; 95% CI: 95% confidence interval; SE: standard error of measurement; FR: fit residual; DIF: differential item functioning;

PSI: person separation index.
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Sample A

Frequency
100 200

50

has been identified as one of the variables
relevant in the collection of minimal in-
formation on functioning, it is important
to collect the respective information and
include it in the functioning score. This
was supported by the unidimensionality
test in the initial Rasch analysis. Further

' research is warranted to clarify whether

I I I I
40 60

] Sample B

200

Frequency

100

50

80

sensation of pain really constitutes a dif-
ferent dimension or can be integrated in a
metric of functioning, e.g. by improving
instructions for assessment.
Furthermore, we did not include Re-
munerative employment (d850) in the
Rasch model, since the category did not
change over time. This may be due to the
setting, as inpatient rehabilitation in the

100

L LULL L L
T T T

0 20 40

Persons with less difficulties

Fig. 2. Histogram of functioning abilities (grey columns) and item thresholds (small vertical lines)

for both samples A and B.

evaluators. After applying a testlet design and considering DIF
for the health conditions group and time of assessment, the ICF
Generic Set categories fitted the Rasch model reasonably well
for both samples A and B. The testlet approach proved to be
helpful to deal with local response dependence. By creating 2
super-items, we were able to generate a total score of persons’
functioning by summing up the initial response options of the
ICF Generic Set. This metric proved sensitive to change due to
rehabilitation treatment, both in terms of statistical significance
as well as standardized effect size.

As the variation in the duration of assessment was due mainly
to different evaluators, we assume that differing receptiveness
of the online training may have played a role. This assump-
tion is supported by our finding that assessment time was
significantly reduced at discharge evaluation compared with
admission, indicating a learning effect.

Sensation of pain (d280) showed low factor loading on the
general factor in both exploratory and confirmatory analysis.
This may be due to several reasons. Firstly, the local response
dependence among items could affect the CFA loadings of some
of the items, since CFA does not account for local response
dependence. The problem may therefore be that the loadings
of some of the other items are too strong and not that the load-
ing of sensation of pain is too weak. Secondly, the item may
have been viewed in terms of a symptom, i.e. the presence
of an unpleasant feeling indicating actual or potential tissue
damage (34) or as an impairment, i.e. the absence of the abil-
ity to feel pain, e.g. due to a sensory complete SCI. Thirdly,
in contrast to the other items pain is subjective and cannot be
assessed with “objective” methods. Fourthly, some patients
may have received pain medication, leading to a reduction in
covariance of pain and the other items. As this ICF category
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1 Chinese context rarely includes voca-
100 tional rehabilitation. Nevertheless, this
domain should be assessed as it occurs
to be relevant, particularly with regard
to community follow-up.

With an improvement of approxi-
mately 12 points between admission
and discharge and a narrow confidence interval, the metric of
functioning based on the 5 categories of the ICF Generic Set
was highly responsive to change from a statistical point of
view. However, future research is needed to establish a mini-
mal clinically important difference (35), for instance to help
determine the sample size of randomized controlled trials that
aim to use functioning as a primary outcome.

Several limitations of our study need to be considered. The
generalizability of our findings may be limited due to the short
time interval during which this study was conducted. Specifi-
cally, this study may reflect selection bias, since complete data
were solely available for patients with shorter lengths of stay.
Furthermore, most of the patients had neurological conditions,
which may limit generalizability to other diagnostic groups.
Follow-up studies should consider a longer time interval to
fully incorporate all types of cases in physical inpatient reha-
bilitation. Moreover, hospitals that participated in the study
were mostly from well-developed urban areas of China, so that
we are unable to draw conclusions for lower resource regions.

Despite the limitations of this study, we would also like to
highlight some of the study’s strengths. The study features a
large sample involving 21 hospitals treating patients with dif-
ferent types of diagnoses. Adjusted models were estimated to
accommodate this nested design and further compared with
simpler models regarding model fit. While further research
is warranted to address inter-rater reliability and concurrent
validity with respect to established measures of functional
health, such as the Barthel Index, the study design was tailored
to answer our initial research questions.

In conclusion, the ICF Generic Set is promising for the
collection of functioning information during routine clinical
practice. The findings of this pilot study support its feasibility
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in the clinical setting and its utility as a potential basis for a
metric score of functioning that is sensitive to change.
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