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ABSTRACT
Senju Y, Mukaino M, Ozeki M, Watanabe M, Okochi 
Y, Mizutani K, Saito E, Sonoda S. Interrater agreement 
between clinician ratings and patient self-assessments 
for body function categories of ICF Rehabilitation Set. 
Jpn J Compr Rehabil Sci 2020; 11: 9‐16.
Objective: This study investigates interrater agreement 
between clinician ratings using the Rating reference 
guide developed in Japan for the International 
Classification of Functioning, Disability and Health 
(ICF) Rehabilitation Set and patient self-assessments 
for body function categories of the ICF Rehabilitation 
Set.
Methods: Eighty-eight inpatients and/or outpatients 
who received rehabilitation participated in this study. 
For the assessment of the nine body function categories 
of the ICF Rehabilitation Set, the patients were asked 
to complete the self-assessment questionnaires, and the 
clinicians rated the patients using the Rating reference 
guide. Interrater agreement between clinicians and 
patients was investigated using weighted kappa 
statistics and an intraclass correlation coefficient (ICC 
(2,1)) to determine interrater agreement of each 
category and the total score, respectively.
Results: The weighted kappa statistics ranged from 
0.58 to 0.87. Eight out of nine categories presented 
with weighted kappa statistics greater than 0.61. The 
total score of all categories showed no significant 

difference between clinicians and patients and 
presented with an ICC (2,1) of 0.85.
Conclusion: No significant difference was observed 
between clinician ratings with the Rating reference 
guide for body function categories and patient self-
assessments, showing feasibility of the Rating 
reference guide as a means of describing the status of 
patients’ functioning.
Key words: ICF, ICF Rehabilitation Set, Rating 
reference guide, body function, interrater agreement

Introduction

 The International Classification of Functioning, 
Disability and Health (ICF) is a framework for 
describing and organizing information on patient 
functioning and disability [1, 2]; it covers information 
ranging from the status of functioning related to the 
patient’s health condition to the social system or social 
resources surrounding the patient. The ICF consists of 
more than 1,400 categories and provides both a 
standard language and a conceptual basis for defining 
and measuring health and disability that enable the 
ICF to comprehensively describe patients’ status of 
functioning. Since the ICF was approved in May 2001, 
various actions have been taken to promote the 
implementation of the international framework.
  The ICF Core Set project is one of the major projects 
promoted in the framework. This project refers to the 
select set of ICF categories that can serve as minimal 
standards for the assessment and documentation of the 
functioning and health of persons with various health 
conditions and/or diseases and that can be developed 
through the predefined objective process [3‐8]. There 
are also ICF Core Sets that could be applied across 
various disease or health conditions. For this purpose, 
two Core Sets have been developed. The ICF Generic 
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Set, developed by psychometric study, consists of the 
seven ICF categories that are most relevant across the 
general population and across different clinical 
populations, contexts, settings, and purposes [9]. An 
extended version of this set for use in the rehabilitation 
setting, the ICF Rehabilitation Set with 30 ICF 
categories, was developed from the results of additional 
psychometric studies and expert reviews of the ICF 
Core Sets (Table 1) [9, 10]. Projects to create tools 
based on these ICF Core Sets has been advanced in the 
international framework by expert groups such as the 
International Society of Physical and Rehabilitation 
Medicine and the Physical and Rehabilitation Medicine 
Section and Board of the European Union of Medical 
Specialists [11, 12]. The focus of one ongoing project 
is to assist clinicians with categorization by developing 
simple, intuitive descriptions for ICF categories that 
have titles and definitions that are not intuitive [13, 14]. 
In Japan, a Japanese version of the simple, intuitive 
descriptions of ICF Rehabilitation Set was created in 
2016 (Mukaino et al, in submission).
  Another ongoing project aims to develop clinical 

rating tools [12]. For the coding of patients with 
functioning problems, the ICF has its own rating 
system that uses qualifiers. The qualifiers are defined 
in the ICF book as follows: 0: no problem, 1: mild 
problem (5‐24%), 2: moderate problem (25‐49%), 3: 
severe problem (50‐95%), 4: complete problem 
(96‐100%), 8: not specified, 9: not applicable [1]. 
Unlike most of the existing clinical scales, the 
qualifiers have no further explanation. This may cause 
the difficulty and low reliability in rating the patients’ 
status in the categories the clinicians are not 
accustomed to evaluating. For example, Uhlig et al 
reported on the interrater reliability of clinician ratings 
of the ICF Core Set for rheumatoid arthritis. Although 
they could show relatively high interrater reliability in 
several categories with which the clinicians were 
familiar, such as toileting or dressing, most of the 
categories presented with low weighted kappa 
statistics and thus low interrater reliability [15].
  The difficulties in rating could be seen particularly 
in the body function categories. As is done in many of 
the existing clinical scales, the problems in activities 
and participation may be simply estimated by 
clinicians based on the patients’ status in performing 
the activity described in the given category. This could 
be considered in a single dimension. However, in the 
evaluation of body function, estimating the degree of 
patients’ problems is not straightforward. For example, 
“b280 Sensation of pain” could be evaluated by 
clinicians in light of several aspects, including the 
extent of pain, frequency of pain, and site of pain. 
However, these aspects may differ between the raters. 
For example, mild and infrequent pain may be 
perceived as a problem by some patients but not 
others. In addition, what constitutes either a severe 
problem or a mild problem may easily vary according 
to what aspects the raters focus on.
  More recently, the development of ICF-based data 
collection tools in an international framework was 
proposed to solve these problems [12]. Along with 
these international efforts, a Rating reference guide 
was developed in Japan. The Rating reference guide is 
a clinical tool designed to support ICF-based patient 
evaluation and developed from the analysis of 
clinician’s thinking processes in using ICF by a 
cognitive interviewing of clinicians (Senju et al, in 
submission). For example, the Rating reference guide 
for body function categories indicates 1) what aspects 
the raters focus on when rating, and 2) what each 
response option (0‐4) indicates. The study showed that 
the weighted kappa statistics of all categories exceeded 
0.60, indicating that using such a Rating reference 
guide results in generally good interrater reliability 
[16]. However, toward the clinical implementation of 
the ICF, it is important to ensure the rating is not only 
reliable among clinicians but also in agreement with 
patient self-assessments. The ICF is developed to 
describe the “lived experience” of the patients [17]. In 

Table 1. ICF Rehabilitation Set.

Categories

b130 Energy and drive functions
b134 Sleep functions
b152 Emotional functions
b280 Sensation of pain
b455 Exercise tolerance functions
b620 Urination functions
b640 Sexual functions
b710 Mobility of joint functions
b730 Muscle power functions
d230 Carrying out daily routine
d240 Handling stress and other psychological 

demands
d410 Changing basic body position
d415 Maintaining a body position
d420 Transferring oneself
d450 Walking
d455 Moving around
d465 Moving around using equipment
d470 Using transportation
d510 Washing oneself
d520 Caring for body parts
d530 Toileting
d540 Dressing
d550 Eating
d570 Looking after one’s health
d640 Doing housework 
d660 Assisting others 
d710 Basic interpersonal interactions
d770 Intimate relationships
d850 Remunerative employment
d920 Recreation and leisure
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other words, rather than just looking at the severity of 
symptoms according to clinicians’ perspectives, 
patients’ perspectives should be considered. Naturally, 
there will be differences in the evaluation based on the 
objective viewpoint of clinicians and the subjective 
problem recognition of patients. However, based on 
the ICF concept defined in this paper, the evaluation by 
clinicians should not diverge significantly, even if it 
does not completely match patients’ own evaluations. 
Based on such considerations, we examined interrater 
agreement between clinician ratings using the Rating 
reference guide and patients’ own evaluations using 
the self-assessment questionnaires and distribution of 
evaluation for each body function category in the ICF 
Rehabilitation Set.

Methods

1. Subjects
  Eighty-eight patients who received rehabilitation 
from April 2017 to November 2018 in Fujita Health 
University Hospital and Fujita Health University 
Nanakuri Memorial Hospital participated in this study. 
The mean age of the patients was 65.4 ± 15.3 years. Of 
the 56 male and 32 female patients, 63 patients had 
neurological diseases such as stroke, 10 patients had 
musculoskeletal diseases, 4 patients had cardiovascular 
diseases, 4 patients had pulmonary diseases, and 7 had 
others; there were 77 inpatients and 11 outpatients 
(Table 2). We excluded the patients whose Mini-
Mental State Examination (MMSE) score was less 
than 23 or who could not answer the self-assessments 
questionnaire.

2. Methods
  All patients were asked to complete the self-
assessments questionnaire for the nine body function 

categories of the ICF Rehabilitation Set (Table 3), and 
clinicians provided ratings using the Rating reference 
guide (Table 4). The assessment of body function 
categories of the ICF Rehabilitation Set by the 
clinicians was conducted by a single rater out of five 
rehabilitation experts (two physiatrists and three 
therapists, with a combined 6‐18 years of experience 
(median: 16 years)). The Rating reference guide shows 
the following points for each category: 1) what aspects 
(e.g., frequency, extent) the raters focus on, and 2) 
what the “4: complete problem” indicates. In addition, 
common brief guidelines to frame each response 
option were provided: 0: no problem, 1: mild problem 
(may include problem that does not affect daily 
activities), 2: moderate problem (may include problem 
that exceeds “1” but still remains relatively minor 
problem in given category), 3: severe problem (may 

Table 2. Demographic variables.

Sample size (n)
Age (years)
Age, mean ± SD (years)

88
65.4 ± 15.3

Gender 
Male
Female

n (%)
56 (63.6)
32 (36.4)

Diagnosis
Cerebrovascular disease
-Supratentorial lesions
Orthopedic disease
Respiratory disease
Cardiovascular disease
Other

n (%)
63 (71.6)
45 (51.1)
10 (11.4)
4   (4.6)
4   (4.6)
7   (8.0)

Inpatients
Outpatients

77 (87.5)
11 (12.5)

Table 3. Self-assessment questionnaire.

How much do you have problem in the following functions ?

Categories No problem Mild
problem

Moderate 
problem

Severe 
problem

Complete 
problem

I don’t 
know

b130 Energy and drive functions

b134 Sleep functions

b152 Emotional functions

b280 Sensation of pain

b455 Exercise tolerance functions

b620 Urination functions

b640 Sexual functions

b710 Mobility of joint functions

b730 Muscle power functions
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include problem that is major in given category), 4: 
complete problem [16].
  The weighted kappa statistics were used to 
determine interrater agreement between clinicians and 
patients for each category. To examine the difference 
between patients with brain lesions and others, we 
conducted a comparison between the two groups of 
patients. We also evaluated the distribution and 
average total scores of clinicians’ and patients’ 
evaluations, where intraclass correlation coefficient 
(ICC (2,1)) was used to determine the agreement in 
total scores between clinicians and patients.

3. Data analysis
  The weighted kappa statistics and ICC (2,1) were 

used to determine interrater agreement between 
clinicians and patients in each category and the total 
score. The weighted kappa statistics with linear weight 
were calculated for each category. The qualifier 
response options of 8 for “not specified” and 9 for “not 
applicable” were not included in the calculation of 
kappa statistics and were considered missing data. The 
following standards for interpreting kappa statistics 
presented by Landis and Koch were employed in our 
interpretation of the results: <0.20, poor; 0.21‐0.40, 
fair; 0.41‐0.60, moderate; 0.61‐0.80, substantial; and 
>0.81, excellent [18]. For interpretation of the ICC 
(2,1), the evaluation criteria of Cicchetti et al. were 
used (<0.40, poor; 0.40‐0.59, fair; 0.60‐0.74, good; 
>0.75, excellent [19]).

Table 4. Rating reference guide.

Categories What would be complete problem What aspect to score

b130 Energy and 
drive 
functions

The extreme should be that they have no motivation 
or appetite at any time

・The extent of the problem
・The frequency of the problem

b134 Sleep 
functions

The extreme should be that they cannot sleep at all or 
the sleeping cycle has completely collapsed every day

・The extent of the problem
・The frequency of the problem

b152 Emotional 
functions

The extreme should be that they completely lose 
control of emotions every day or are completely 
incapable of expressing emotions

・The extent of the problem
・The frequency of the problem

b280 Sensation of 
pain

The extreme should be that they have continuous 
intolerable pain at any time

・The extent of the problem
・The frequency of the problem
・The number of site with pain

b455 Exercise 
tolerance 
functions

The extreme should be that they cannot bear any 
single activity of daily living at any time

・The extent of the problem
・The frequency of the problem

b620 Urination 
functions

The extreme should be that they cannot urinate or 
control urination at all every day

・The extent of the problem
・The frequency of the problem

b640 Sexual 
functions

The extreme should be that they have no mental 
(may include having no sexual desire or cannot 
control sexual desire at all) or physical ability to 
perform sexual activity at any time

・The extent of the problem
・The frequency of the problem

b710 Mobility of 
joint functions

The extreme should be that all of their major joints 
are completely fixed

・The extent of the problem
・ The ratio of the joint which 

have the problem
b730 Muscle power 

functions
The extreme should be that all of their major muscles 
are completely incapable of movement

・The extent of the problem
・ The ratio of the joint which 

have the problem

Qualifiers

0 No problem
1 Mild problem: may include a problem which doesn't affect the patient's daily activities
2 �Moderate problem: may include a problem which exceeds "1" but still remains a relatively minor problem 

in the given category
3 Severe problem: may include a problem which is a major problem in the given category
4 Complete problem
8 Not specified
9 Not applicable
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4. REDCap
  These study data were collected and managed using 
REDCap (Research Electronic Data Capture) electronic 
data capture tools hosted at Fujita Health University 
[20]. REDCap is a secure, web-based application 
designed to support data capture for research studies. 
The application provides 1) an intuitive interface for 
validated data entry, 2) audit trails for tracking data 
manipulation and export procedures, 3) automated 
export procedures for seamless data downloads to 
common statistical packages, and 4) procedures for 
importing data from external sources.

Results

  The results of interrater agreement between clinician 

ratings and patient self-assessments for body function 
categories are shown in Table 5. The weighted kappa 
statistics ranged from 0.58 to 0.87. Eight out of nine 
categories presented high weighted kappa statistics, 
and these results were classified as substantial to 
excellent. Only the weighted kappa statistics of “b152 
Emotional functions” were classified as moderate 
reliability. There was a category (“b620 Urination 
functions”) with more than 0.81 of weighted kappa 
statistics classified as excellent in agreement. A 
marked number of missing values was observed in 
“b640 Sexual functions”, which presented with 35.2% 
missing values in clinicians’ evaluations and 25.0% in 
patients’ evaluations; nevertheless, other items showed 
less than 5% of missing values.
  The ICC (2,1) of the total score of all categories 
excluding missing value was 0.85, which was classified 
as excellent. The distributions of the total score of 

Table 5. Weighted kappa statistics and ICC (2,1).

Categories
Missing value

Weighted kappaClinician ratings Patient self-reports
n (%) n (%)

b130 Energy and drive functions 0   (0.0) 0   (0.0) 0.72
b134 Sleep functions 0   (0.0) 0   (0.0) 0.74
b152 Emotional functions 0   (0.0) 0   (0.0) 0.58
b280 Sensation of pain 2   (2.3) 3   (3.5) 0.69
b455 Exercise tolerance functions 0   (0.0) 2   (2.3) 0.63
b620 Urination functions 0   (0.0) 0   (0.0) 0.87
b640 Sexual functions 31 (35.2) 22 (25.0) 0.67
b710 Mobility of joint functions 0   (0.0) 2   (2.3) 0.70
b730 Muscle power functions 0   (0.0) 2   (2.3) 0.62

ICC (2,1)

Total 31 (35.2) 22 (25.0) 0.85

Figure 1. The total scores of the clinician ratings and 
the patient self-assessments.

The correlation coefficient between the total score of 
clinician ratings and the patient self-assessments was 
0.85, and ICC (2,1) was 0.85. r: Pearson’s correlation 
coefficient, ICC: intraclass correlation coefficient.

Table 6. Weighted kappa statistics with and without 
brain lesion.

Weighted kappa

With brain 
lesion

Without 
brain lesion

b130 Energy and drive 
functions

0.63 0.90

b134 Sleep functions 0.71 0.76
b152 Emotional functions 0.50 0.78
b280 Sensation of pain 0.65 0.76
b455 Exercise tolerance 

functions
0.52 0.77

b620 Urination functions 0.86 0.89
b640 Sexual functions 0.67 1.00
b710 Mobility of joint 

functions
0.68 0.71

b730 Muscle power 
functions

0.58 0.73
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clinician ratings and patient self-assessments are 
shown in Figure 1. There was no significant difference 
in total score between clinician ratings and patient 
self-assessments (clinician ratings: 5.6 ± 4.5, patient 
self-assessments: 5.2 ± 4.1). The weighted kappa 
statistic of patients with and without brain lesion are 
shown in Table 6. In the patients with brain lesions, 
interrater agreement between the rating of clinicians 
and patients tended to be generally low compared to 
the patients without brain lesions.

Discussion

  In this study, we examined the agreement in 
evaluation between clinician ratings with the Rating 
reference guide and patient self-assessments for the 
nine body function categories of the ICF Rehabilitation 
Set. Eight out of nine categories presented high 
weighted kappa statistics, and these results were 
classified as substantial to excellent. The ICC (2,1) 
was more than 0.75, which was classified as excellent. 
Thus, there was relatively good clinical rating 
agreement between clinicians and patients in these 
categories. This would indicate that the clinician 
ratings using the Rating reference guide properly 
reflect the problems the patients experience and are 
thus clinically useful.
  The weighted kappa statistic of “b152 Emotional 
functions” was 0.58, which was relatively lower than 
the other categories. This may be due to clinicians’ 
insufficient understanding of patients’ emotional 
functions, which may come from the patients’ lack of 
expression or clinicians’ insufficient observation of the 
problems in emotional functions. Another possible 
reason could be the existence of anosognosia on the 
part of the patients, which may result in the clinicians’ 
poor evaluation of patients’ problems [21‐23]. Patients 
with obvious cognitive problems were excluded from 
the study. However, approximately 50% of our target 
included patients with neurological diseases such as 
stroke, and it is possible that they had mild cognitive 
problems (e.g., anosognosia) that may not have been 
reflected in the MMSE. The high interrater agreement 
of “b152 Emotional functions” in patients without 
brain lesions and the low interrater agreement of 
“b455 Exercise tolerance functions” and “b730 Muscle 
power functions”, where clinician ratings relied on 
objective information, might indicate the influence of 
cognitive problems on the difference in ratings 
between clinicians and patients.
  The previous studies suggest that clinicians tend to 
underestimate the problems of body function 
categories, particularly in evaluating those categories 
strongly influenced by subjectivity. For example, it is 
reported that clinicians often underestimate pain 
compared to patients’ evaluations [24]. It has also 
been reported that clinicians tend to underestimate 
psychological problems such as depression [25]. 

These reports indicate the difficulties faced by 
clinicians when estimating the extent of subjective 
problems in the functioning of patients. However, in 
this study, there was good agreement between clinician 
ratings and patient self-assessments for each category. 
In addition, the ICC (2,1) of total points was in good 
agreement with 0.85, and the average of total score of 
clinician ratings and patient self-assessments showed 
no significant difference. The Rating reference guide 
used in this study was developed while taking several 
aspects into account, including the frequency and 
extent of functioning problems, in rating each category. 
The Rating reference guide also refers to the influence 
of the functioning problem on daily activities that are 
likely to strongly affect the subjective evaluation of 
the problem by patients (0: no problem, 1: mild 
problem (may include problem that does not affect 
daily activities), 2: moderate problem (may include 
problem that exceeds “1” but still remains a relatively 
minor problem in the given category), 3: severe 
problem (may include problem that is a major problem 
in given category), 4: complete problem). Therefore, it 
may be easier to agree with the patients’ subjective 
evaluations than when simply focusing on single 
aspects such as the severity of the symptoms and 
extent of functioning problems.

Limitation

  In this study, the raters in the field study consisted of 
experienced rehabilitation experts. As previous studies 
have shown, lack of clinical experience may lower 
interrater agreement in the rating of clinical scales 
[26‐28]. Thus, the results may not be replicated with 
less experienced clinicians evaluating patients’ 
functioning and should be further investigated.
  In “b640 Sexual functions”, missing values were 
high for both clinicians and patients. One possible 
reason could be that this category includes more 
private information than the other categories; thus, 
both clinicians and patients faced strong resistance 
when rating this category. Although the weighted 
kappa statistic was 0.67 and classified as moderate in 
agreement, the percentage of patients rated 0 by both 
clinicians and patients reached 84%, which was much 
higher than the other categories. Because sexual 
function is not a function required in daily life, the 
frequency of opportunities for sexual activity may 
affect the detection of the sexual function problem. It 
is also possible that clinicians and patients scored 0 
because subjects were relatively old, 65 years on 
average, and many were inpatients; thus, both 
clinicians and patients had few opportunities to obtain 
objective clinical findings and subjective symptoms 
that could be used as a reference for evaluation. In 
evaluating interrater agreement between clinician 
ratings and patient self-assessments for sexual 
function, a study of younger patients with higher 
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sexual function needs may be necessary.

Conclusion

  In this study, we investigated interrater agreement 
between clinician ratings using the Rating reference 
guide and patient self-assessments for the nine body 
function categories of the ICF Rehabilitation Set and 
evidenced good agreement in rating. Our findings 
support the feasibility of clinician ratings using the 
Rating reference guide for body function categories as 
a means of describing the functioning problems from 
which patients suffer.
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