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Objective: To quantify the agreement between fun-
ctional assessments by a single rater and a team
using the Chinese version of the International
Classification of Functioning, Disability and Health
Rehabilitation Set in a clinical situation.

Design: Inter-rater, multi-centre agreement study.
Subjects: A total of 193 adult inpatients admitted
to 5 rehabilitation centres at 5 hospitals in China
Methods: The Chinese version of the International
Classification of Functioning, Disability and Health
Rehabilitation Set was used by either a single rater
or a team to assess 193 patients at 5 Chinese hos-
pitals. Percentage of agreement and quadratic-
weighted kappa coefficients were computed. Eva-
luation times were compared with paired t-tests.
Results: The mean team and individual evaluation
times were not significantly different. The percen-
tage of agreement ranged from 46.1% to 94.2%
depending on the item, and the quadratic-weighted
kappas ranged from 0.43 to 0.92. Eight categories
(26.6%) showed a weighted kappa exceeding 0.4,
11 others (36.7%) exceeded 0.6, and another 11
(36.7%) produced kappas of more than 0.8.
Conclusion: Either a single rater or a team of raters
can produce valid and consistent ratings when
using the Chinese version of the International
Classification of Functioning, Disability and Health
Rehabilitation Set to assess patients in a rehabi-
litation department. The team rating approach is
suitable for clinical application.
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he International Classification of Functioning,
Disability and Health (ICF) is officially endor-
sed by the World Health Organization (WHO) as the
international standard for describing and measuring

(LAY ABSTRACT A
A new team evaluation approach to implementing the
rehabilitation measures of the World Health Organization’s
International Classification of Functioning, Disabi-
lity and Health was tested by asking teams inclu-
ding a physician, a nurse, and a physiotherapist or an
occupational therapist to evaluate 193 adult inpatients
admitted to the rehabilitation departments of 5 hospitals
in China. The teams’ ratings were compared with those
of single physicians and therapists. The agreement of
the assessment results and the time taken by a single
rater and a team were compared. There was mode-
rate to high consistency in the ratings, and the mean
times taken by the teams and the individual raters were
not significantly different. In conclusion, team and single
\rating can both produce consistent assessments. )

functioning and disability (1). It conceives of func-
tioning as a dynamic interaction between a person’s
health, environmental factors and other personal
factors (2). In its Global Disability Action Plan
2014-2021 (3) the WHO recommended the ICF as
a framework for collecting comprehensive informa-
tion on functioning and disability. The ICF includes
nearly 1,500 categories covering diverse domains of
functioning and a wide range of content and related
concepts. This makes the ICF difficult to apply
in clinical practice (4). To address this problem,
ICF Core Sets, condensed from the whole set of ICF
categories, have been developed to provide appli-
cation-tailored shorter lists better related to specific
health conditions and healthcare contexts (5-8).
Among the ICF Core Sets, one is a minimal, generic
rehabilitation Core Set designed to address one of the
most important challenges in health measurement:
the comparability of data across studies and countries
(9, 10). Although the ICF generic set has demonstrated
application feasibility and good properties (11-13),
it has only 7 categories, which limits its clinical
application. An ICF Rehabilitation Set (ICF-RS) was
therefore developed from the ICF generic set to reflect
more key functional information universal among dif-
ferent patient populations (10). The ICF-RS includes 9
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categories specifically for physical functioning and 21
categories for activities and participation. It can serve
as a starting point for developing practical tools that
compare a minimum set of data on disability across
studies and countries (14).

The original ICF-RS had only a list of categories with
some rather unclear definitions. Chinese rehabilitation
professionals have been working with the ICF Research
Branch to generate simple, intuitive descriptions of
the categories in Chinese to promote their nationwide
implementation (15). However, the detailed informa-
tion professionals need to guide the application of the
categories in clinical settings is still lacking. To alleviate
this problem, an assessment standard has been deve-
loped for each category in the Chinese version of the
ICF-RS. This provides detailed items easily applied in
rehabilitation practice. The standards have demonstra-
ted good validity and reliability (16, 17).

The clinical application of the Chinese assessment
standards has, however, raised some problems. An
evaluation using the standards involves interviews
and clinical examination. It was difficult for a rater
to complete the entire evaluation in a single setting,
especially with a patient with complex complaints or
poor language expression. In addition, the categories
refer to 3 dimensions: body functioning, activity and
participation. Some of the categories may be more
relevant to and better rated by certain professionals.

To address these difficulties, a Delphi expert survey
was conducted aiming to develop a new team evaluation
approach rather than the default single rater approach to
implementing the ICF-RS. It groups the 30 categories
into 4 groups to be rated by a physician, a nurse, a phy-
siotherapist, or an occupational therapist according to
the content, with 6 categories assigned to the physician,
7 to the nurse, 9 to the physiotherapist, and 8 to the
occupational therapist (18, 19). Using this team rating
approach, each professional is responsible for evaluating
the categories closest to their routine practice. Thus,
assessments can be completed more easily without inves-
ting too much time. The assessors can easily generate the
necessary information in their routine work.

The aim of this study was to quantify the agreement
between functional assessments by a single rater and
a team using the Chinese version of the ICF-RS in a
clinical situation. The study compared the agreement
between a single rater and a team of raters and also the
time taken to complete the evaluation.

METHODS

Participants

This study applied a design in which each patient was
evaluated separately by a single rater and a team of

ICF rehabilitation set rater agreement p. 2 0of 8
raters who were blinded to each other’s collection of
the data. Five rehabilitation departments from general
or specialized hospitals participated. Four were from
Guangdong Province, including 2 from Guangzhou
and 1 each from Shenzhen and Zhuhai. The other
participating hospital was in Fujian Province. The
Chinese qualitative standards of the ICF-RS have been
applied for years in those rehabilitation departments
to assess patients’ functioning. Many staff there have
been formally trained to use the ICF-RS, so they are
familiar with the assessment process.

The participants were recruited from among the
inpatients admitted to the 5 rehabilitation departments
between July and December 2019. The following
inclusion criteria were applied: older than 18 years;
at least 2 weeks since onset; conscious with a score
>6 on the Chinese version of Hadkinson’s abbreviated
mental test (good cognitive ability); and continuously
able to communicate verbally. Patients scheduled for
discharge within 3 days, or those who were critically
ill with unstable vital signs and any who were unwil-
ling to cooperate with the whole evaluation process
were excluded.

Participants meeting the inclusion criteria were
recruited by quota sampling. Candidates were first
classified in terms of neurological, musculoskeletal,
cardiopulmonary or another condition. The propor-
tions of the candidates selected at each rehabilitation
department were then specified as nervous system
dysfunction 50%, musculoskeletal system 25%,
and 25% cardiopulmonary and others (e.g. tumour,
geriatric) (17). The only exception was the Guangdong
999 Brain Hospital, which is a specialized hospital for
neurological diseases.

Sample size

A sample size of at least 50 is considered acceptable
for reliability studies (20). Allowing for 20% wastage,
the target minimum sample size was therefore set as 63
in this study. The purpose, benefits, risks and confiden-
tiality of the study were explained to each candidate.
Any patient could withdraw from the study at will
and their treatment would not be affected. The study
protocols were approved by the ethics committees of
the collaborating hospitals.

Raters

Five professionals were recruited at each collaborating
rehabilitation department. In the single-rater approach,
either a physician or therapist served as the single rater.
The others formed a team of 4 raters with 1 physician,
1 nurse, 1 physiotherapist and 1 occupational therapist
as suggested in the Delphi survey (19). All of the raters

J Rehabil Med 55, 2023


https://medicaljournalssweden.se/index.php/jrm/index

JRM

JRM

JRM

had passed a 2-day unified and rigorous training course,
which included theoretical study and clinical practice.
After the training, each had independently passed
the test for ICF-RS raters with an inpatient under the
supervision of a trainer to make sure that they had
mastered the basic concepts, the evaluation rules and
matters needing attention with the Chinese assessment
standards. A special group was set up to provide further
assessment guidance and to answer any questions in
the process of independent evaluation. All of the raters
were registered members of their profession and had
worked in a rehabilitation department for at least 3
years; hence they had the necessary knowledge and
experience related to rehabilitation assessment.

Questionnaires

At the beginning of the rating process, the single raters
completed a personal and disease information ques-
tionnaire describing each person rated, including their
age, sex, marital status, education level, occupation,
diagnosis and other information.

Hadkinson’s abbreviated mental test (AMT) asses-
ses basic cognitive functioning (21). It has 10 items
covering directivity, memory, attention, computation
ability, and recall. The questions are scored with 1
point for each correct answer and a total possible score
of 10 points (22). The test was administered to each
candidate and patients with an AMT score of 6 or more
were included in the subsequent formal evaluation.

The Chinese assessment standard of the original ICF-
RS had 9 categories for body function, 14 for activities,
and 7 for participation (10). It is used across China to
assess the key functions of patients from the acute to
the chronic stage (16, 17). In each category, the severity
of dysfunction receives 1 of 5 grades. No dysfunction is
graded 0; mild dysfunction earns a 1; moderate dysfun-
ction means grade 2; severe dysfunction means grade
3 and complete dysfunction is graded 4. There is also
a grade 8 for failure to provide relevant information
and a grade 9 used when a category is not applicable
to a patient (23).

In contrast, the team evaluation version of the ICF-
RS consists of 4 parts (19). In this study 6 categories
were assigned to the physician, 7 to the nurse, 9 to

Table I. Category assignments in team rating

ICF rehabilitation set rater agreement p. 30f 8
the physical therapist (PT), and 8 to the occupational
therapist (OT) (see Table I).

Data collection

The single raters evaluated all 30 items independently.
The team raters arranged themselves to complete their
parts separately whenever they had free time during
working hours but within 3 days of patient’s admis-
sion to the hospital. There were team meetings but the
assessment results were not shared among the raters.
To further demonstrate consistency of the 2 rating ap-
proaches, the evaluation time taken by each rater was
also recorded (except at the specialized Guangdong
999 Brain Hospital). The reasons for failure to assess
were recorded by the rater if any part of the whole
rating was not completed within a patient’s 3-day
window. The case was excluded if more than 10% of
the data on the 30 categories were missing (24).

Data analysis

The data were analysed with the help of version 25
of the SPSS software (IBM,Armonk, NY, USA) suite
and version 12.0 of the Stata software package. De-
scriptive statistics were compiled summarizing the
patients’ demographic and disease-related information.
Measurement data were expressed as mean * standard
deviation (SD). Paired #-tests were used for intra-group
comparison of patients with normally-distributed data
and paired Wilcoxon tests were used when the data
were not normally distributed. A confidence level of
p<0.05 was considered to indicate statistical signifi-
cance.

Paired #-tests were also applied to relate the evalua-
tion times reported by the single raters and the teams.
The agreement of each category’s rating between a
single rater and a team was another important result
along with a weighted k and a bias-corrected, boots-
trapped 95% confidence interval (95% CI). Weighted
kappa coefficients are commonly used to quantify
the agreement between 2 raters on K-ordinal scales.
A linear-weighted kappa coefficient relates the mean
distance between 2 raters’ classifications with respect
to what would be expected by chance. That makes

Physician Nurse PT oT

1. b134 Sleep functions 7. d770 Intimate relationships 14. b455 Exercise tolerance functions 23. d230 Carrying out daily routine

2. b152 Emotional functions 8. b620 Urination functions 15. b710 Mobility of joint functions 24. d640 Doing housework

3. b280 Sensation of pain 9. d570 Looking after one’s health 16. b730 Muscle power functions 25. d660 Assisting others

4. b640 Sexual functions 10. d510 Washing oneself 17. d410 Changing basic body functions 26. d470 Using transportation

5. b130 Energy and drive functions  11. d520 Caring for body parts 18. d415 Maintaining a body position 27. d710 Basic interpersonal interactions
6. d240 Handling stress and other 12. d530 Toileting 19. d420 Transferring oneself 28. d920 Recreation and leisure
psychological demands 13. d550 Eating 20. d450 Walking 29. d540 Dressing

21.
22.

d465 Moving around using equipment
d455 Moving around

. d850 Remunerative employment
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it suitable here, since statistical distributions are
usually primarily described in terms of location and
variability. A quadratic-weighted kappa coefficient
provides changes in the centre of inertia about the
agreement cells. Both coefficients were computed
because they provide complementary information
about the distribution of any disagreements (25,
26). Weighted kappas range from —1 to 1, where 1
indicates perfect agreement, 0 indicates no additio-
nal agreement beyond what is expected by chance
alone, and a negative value indicates disagreement. A
kappa value of 0.81-1.00 is viewed as almost perfect
agreement, 0.61-0.80 as substantial, 0.41-0.60 as
moderate, 0.21-0.40 as fair, and 0.00—0.20 as slight
agreement (27).

RESULTS

Characteristics of the participants

A total of 217 patients were initially contacted. Six
produced AMT scores <6, and 8 declined to partici-
pate, hence 203 patients were eventually recruited. Of
those, 10 could not be included in the final statistical
analysis because of incomplete data. Among them,
6 were excluded because a rater did not complete
the assessment within 3 days of admission. Another
2 were discharged early, and the other 2 subjects
dropped out for personal reasons. Hence, 193 patients
were included in the final data analyses.

The participants had a mean age of 52.6 £ 16.7 years,
with 69.4% younger than 60 years. Sixty percent
(n=116) were men. 73.6% said they had not attended
university. Most of the patients were unemployed
after their injury (112, 58%). 139 (72%) had a nervous
system dysfunction, 43 (22.3%) had musculoskeletal
problems, 11(5.7%) had cardiopulmonary system
diseases. The patients’ general characteristics are
shown in Table I1.

Characteristics of the raters

There were 5 raters at each of the 5 rehabilitation
departments. Five of them worked as a single rater as-
sessing all 30 categories. The other 20 participated as
team raters. They had a mean age of 40.5 + 6.76 years,
with 60% older than 30 years. Sixteen (64%) were
men. 48% had an intermediate title or better. They had
a mean of 6.6 £4.9 years of experience working in a
rehabilitation centre and most of them (80%) had 3-9
years of work experience. Almost all of the raters (23,
92%) had started learning about the ICF-RS within the
previous year. The general characteristics of the raters
are shown in Table III.

ICF rehabilitation set rater agreement p. 4 of 8

Table II. Characteristics of the study’s population

Frequency Percentage (%) Mean+SD

Sex

Male 116 60.1

Female 77 39.9
Age 52.6+16.7

20-40 years 49 25.4
41-60 years 85 44.0

>61 years 59 30.6
Education

Primary school 33 17.1
Junior middle school 45 23.3

Senior middle school 64 33.2

College and above 51 26.4
Marital status

Single 21 10.9

Married 155 80.7

Divorced or widowed 16 8.4
Occupation

Employed 81 42.0

Unemployed 112 58.0
Mean income monthly

<¥3000 36 19.6

¥3000-5000 46 23.8

¥5000-10,000 64 33.2

>¥10,000 47 24.4
Rehabilitation group

Nervous 139 72.0

Musculoskeletal 43 22.3

Cardiopulmonary & other 11 5.7

SD: standard deviation.

Evaluation time

Of the 193 cases collected, 29 were from the
Guangdong 999 Brain Hospital without time data. 54
patients’ time data at the remaining 4 rehabilitation de-
partments were invalid because a rater forgot to record
the time, so a final total of 110 assessments with full
evaluation time were analysed. The mean time taken to

Table III. Demographic characteristics and professional
experience of the raters

Items Frequency, n  Percentage (%) Mean+SD
Sex
Male 9 36
Female 16 64
Age 40.5+6.94
< 29 years 10 40
30-50 years 15 60
Profession
Physician 7 28
Nurse 5 20
PT 6 24
oT 6 24
ST 1 4
Professional title
Primary 13 52
Intermediate or above 12 48
Years working in 6.6+4.9
rehabilitation
3-9 20 80
10-20 5 20
ICF-RS experience
<1 year 23 92
1-3 years 2 8

PT: physiotherapist; OT: occupation therapist; ST: speech therapist; SD:
standard deviation.
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Fig. 1. Evaluation times at each department by a single rater and a
team. ICF-RS: International Classification of Functioning, Disability and
Health Rehabilitation Set; TFAH-SYN: The Fifth Affiliated Hospital, Sun
Yat-sen University; CH: Clifford Hospital; SNPH: Shenzhen Nanshan
People’s Hospital; TFHX: The Fifth Hospital of Xiamen; TOTAL: mean
evaluation time of a single rater or a team.

complete an evaluation was 16.1 + 5.3 min for a single
rater and almost the same (16.3 £ 4.4 min) for a team.
A paired ¢-test confirmed that there was no significant
difference between the 2 groups (t=-0.429, p=0.67).
Paired ¢-tests also showed that there was no significant
difference between a single rater or a team at any of
the individual rehabilitation centres (Fig. 1).

ICF rehabilitation set rater agreement p. 50f 8

Weighted kappa coefficients

The observed agreement and the weighted kappas
with bootstrapped 95% Cls are shown in Table IV. The
percentage of agreement ranged from 46.1 to 94.2%
depending on the category. A category’s weighted
kappa ranged from 0.43 to 0.92, with 8 categories
(26.6%) showing a weighted kappa exceeding 0.4.
Eleven (36.7%) had weighted kappas of more than 0.6,
and for another 11 (36.7%) it was more than 0.8. The
categories are ranked by kappa value from highest to
lowest in Table IV. The category “d450 Walking” had
the highest weighted kappa, while the category “d710
Basic interpersonal interactions” had the lowest.

DISCUSSION

The ICF is used as a reference model in the assessment
of functioning, mostly in assessing specific health
conditions in a rehabilitation context (28). Many
researchers have sought to reduce the size or perceived
complexity of the ICF by creating short lists of ICF
domains for specific recording or measurement purpo-
ses (29). The team evaluation approach was developed
through a Delphi study to facilitate the evaluation of
the Chinese version of the ICF-RS (19). In that study
the 30 categories were grouped into 4 parts to suit the

Table IV. Observed agreement and weighted kappas of ratings between single raters and teams

Agreement 95% CI

Team member Category Percentage Kappa Lower Upper
PT d450 Walking 94.2 0.92 0.88 0.96
PT d420 Transferring oneself 80.8 0.91 0.88 0.95
PT d465 Moving around using equipment 89.5 0.89 0.73 1.00
Nurse d510 Washing oneself 65.8 0.85 0.80 0.90
oT d540 Dressing 70.5 0.84 0.78 0.90
oT d470 Using transportation 58.0 0.83 0.79 0.88
PT D455 Moving around 64.1 0.83 0.72 0.89
oT d640 Doing housework 70.7 0.82 0.76 0.89
PT d410 Changing basic body functions 66.3 0.82 0.76 0.88
Nurse d530 Toileting 63.2 0.81 0.75 0.87
PT d415 Maintaining a body position 66.8 0.81 0.73 0.88
oT d850Remunerative employment 66.0 0.78 0.72 0.85
PT b730 Muscle power functions 62.0 0.77 0.71 0.83

d240 Handling stress and other psychological demands  56.5 0.74 0.66 0.82
PT b710Mobility of joint functions 63.8 0.74 0.66 0.82
Physician b280 Sensation of pain 69.1 0.72 0.64 0.81
Physician b640 Sexual functions 69.5 0.70 0.60 0.81
PT b455 Exercise tolerance functions 60.6 0.69 0.60 0.78
Nurse b620 Urination functions 72.0 0.69 0.56 0.81
oT d230 Carrying out daily routine 48.2 0.66 0.57 0.75
Nurse d550 Eating 66.3 0.64 0.50 0.78
Nurse d520 Caring for body parts 61.6 0.62 0.51 0.72
Nurse d570 Looking after one’s health 49.0 0.60 0.49 0.70
oT d920 Recreation and leisure 49.0 0.59 0.49 0.69
Physician b130 Energy and drive functions 46.1 0.56 0.46 0.67
Physician b134 Sleep functions 50.8 0.56 0.45 0.67
Nurse d770 Intimate relationships 83.5 0.54 0.27 0.81
Physician b152 Emotional functions 52.8 0.52 0.41 0.64
oT d660 Assisting others 46.6 0.44 0.34 0.58
oT d710 Basic interpersonal interactions 62.7 0.43 0.27 0.59

A kappa value of 0.81-1.00 is viewed as almost perfect agreement, 0.61-0.80 as substantial, 0.41-0.60 as moderate, 0.21-0.40 as fair, and 0.00-0.20 as slight

agreement.
PT: physiotherapist; OT: occupation therapist; 95% CI: 95% confidence interval.
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4 types of professionals and best bring to bear their
diverse skills and experience. This study then aimed to
evaluate the agreement between the results of a single
rater and those of a team with specialist expertise. The
results demonstrate that there were no significant dif-
ferences in terms of evaluation time and that the ratings
of a single rater and a team demonstrated moderate to
high agreement.

Much has been published about the reliability of sca-
les used among 2 or several single professional raters
(30-33), but the reliability of team evaluation has been
reported relatively rarely. Alvsaker reported observing
good inter-rater reliability when the Early Functional
Abilities scale was used by experts from 4 different
professions independently. However, there was no
team division of labour (34). Functional Indepen-
dence Measure (FIM) is a team rating scale especially
designed for use by a multidisciplinary team (35-36).
A group led by Young has reported (37) that the mean
total FIM rating was similar regardless of whether a
team of healthcare professionals (generally consis-
ting of a nurse, a physical therapist, an occupational
therapist and a social worker) or a single non-clinician
was the interviewer. The Catz-Itzkovich Spinal Cord
Independence Measure (SCIM) can also be scored by
a team of professionals (38), but in that case research
has shown that assessment by a single nurse is not as
accurate as by a multidisciplinary team (39).

In this study the single raters and the team both
produced valid and consistent ratings similar to those
reported in previous studies. Those studies with the
FIM and SCIM tested the feasibility of single raters
because they thought single scoring might be less bur-
densome and expensive, but the single raters selected
were only nurses or non-clinicians. That may not sui-
table for the Chinese ICF-RS, as it includes categories
that require more specialized skills such as “b710Mo-
bility of joint functions”. Physicians and therapists in
the clinic are the preferred raters. Team rating did not,
however, increase the cost of the rating and promises
better accuracy in functional assessment. Also, redu-
ced personal assessment time in a busy workday and
more targeted assessment may increase willingness to
use the instrument, increase the raters’ attention and
promote more active intervention in clinical practice.
In addition, consistent category ratings can be shared
via a mobile application (18).

The weighted « results of all of the categories were
greater than 0.4, indicating moderate to high consis-
tency between the single raters and the teams. ICF-RS
assessments involve interviews and clinical examina-
tions. The category “d450 Walking” had the highest
weighted kappa. It is scored by looking at the patient’s
ability to walk 10 m on flat ground, wearing a brace or
prosthetic limb or using a walking aid if necessary. It is

ICF rehabilitation set rater agreement p. 6 of 8
graded according to the need for “supervision, promp-
ting, or assistance”. High consistency can be achieved
because most professionals are familiar with the 10-m
walking evaluation, and can give objective ratings
through simple observation. The assessment of “d710
Basic interpersonal interactions” calls for the rater to
make a judgment based on the subject’s enthusiasm,
appropriateness, language organization ability, expres-
sion ability, etc. in interpersonal communication. The
patient’s self-assessment and the opinions of family
members may also be considered. The ratings range
from excellent (0) to very poor (4) using Likert 5-level
scoring. The ratings in that category demonstrated low
consistency because the professionals, the patients and
their families made different evaluations of the inter-
viewees’ interpersonal communication. To improve
the situation the evaluation could be based entirely
on the professional’s rating after communicating with
the interviewee.

The relatively low agreement in some categories is
where subjective judgment is more important. And of
course, the results of a particular evaluation depend
to some extent on the degree of cooperation from the
patient at that time as well as the rater’s skill. The ICF
is helpful in establishing a common language between
different professionals and with patients, caregivers,
administrators and health policy-makers (40). This
study has shown that the team approach to ICF-RS
assessment is feasible and gives results very consistent
with those of a single rater.

Limitations

An obvious limitation is that all 5 rehabilitation de-
partments involved in this study were in China. The
findings need to be extended to other contexts. Also,
this study was only conducted in the rehabilitation
departments of third-class general or specialized
hospitals in China. Further research will be needed
to verify the suitability of team rating in commu-
nity and rural rehabilitation centres. Furthermore,
the quota sampling did not cover all of the patient
population available during the study period. To do so
would have disallowed random sampling. There was no
formal debriefing. Ideally, semi-structured interviews
should have been conducted with the raters involved
in the team evaluations to better understand the accep-
tability of the team assessment approach. And it was
also a limitation that the patients were not interviewed
to collect their perspectives on single or team rating.

Team rating using the ICF-RS produces ratings
the same as those of a single rater. Team assessment
is thus potentially useful in the clinic. It can be an
effective technique for producing consistent ICF-RS
assessments.
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