
R E S E A R C H Open Access

© The Author(s) 2025. Open Access  This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you 
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the 
licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or 
exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit ​h​t​t​p​:​​​/​​/​c​r​e​a​t​i​​
v​e​c​​o​m​m​​o​n​​s​​.​o​​r​​g​/​​l​i​c​​e​n​s​​​e​s​​/​​b​y​​-​n​c​​-​​n​d​/​4​.​0​/.

Pan et al. BMC Nursing          (2025) 24:427 
https://doi.org/10.1186/s12912-025-03085-x

BMC Nursing

†Shufen Pan and Yan Han contributed equally to this work.

*Correspondence:
Cuiying Tang
13668901945@139.com
Dongxu Si
763565458@qq.com
Shuyun Xiong
10162644@qq.com
1Guangzhou Nursing Home, Guangzhou, Guangdong 510000, China
2Guangdong Provincial Hospital of Chinese Medicine, Guangzhou, 
Guangdong 510000, China

Abstract
Objective  This study sought to evaluate the consistency of functional level assessments conducted by nursing 
interns and an experienced nurse in elderly patients, using the International Classification of Functioning, Disability, 
and Health Rehabilitation Set (ICF-RS).

Methods  Forty-one elderly residents from a care facility in Guangzhou were included in this study. Functional 
evaluations were performed using the ICF-RS by six nursing interns and one experienced nurse. The consistency of 
assessments between the nursing interns, as well as between the interns and the experienced nurse, was measured 
using Kendall and Kappa coefficients.

Results  Consistency among the nursing interns was good, with Kendall coefficients greater than 0.6 for most 
categories, except for sexual function. However, the consistency between the nursing interns and the experienced 
nurse was lower in categories such as energy and drive functions (b130), sleep functions (b134), emotional functions 
(b152), pain sensation (b280), sexual functions (b640), and urination functions (b620), where Kappa coefficients were 
below 0.3. For other categories, consistency was deemed acceptable (Kappa > 0.3).

Conclusion  There is a need to enhance the training of nursing interns to ensure they can effectively utilize the ICF-RS 
assessment tool.

Clinical trial number  Not applicable.

Keywords  International classification of functioning, Disability, and health rehabilitation set (ICF-RS), Nursing interns, 
Consistency, Kendall coefficient, Kappa coefficient
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Introduction
The global demographic is experiencing a rapid increase 
in the proportion of elderly individuals, with forecasts 
suggesting that by 2050, elderly individuals may comprise 
nearly or more than 22% of the total population world-
wide [1]. China, in particular, has entered a stage of accel-
erated demographic aging. By 2021, adults aged 65 and 
above accounted for 14.2% of the nation’s total popula-
tion, and this number is projected to rise significantly, 
reaching an estimated 395  million by 2050 [2]. In 2019, 
the number of elderly people in China who were either 
disabled or semi-disabled reached 40 million, and 10 mil-
lion were diagnosed with dementia [3]. The increasing 
incidence of disabilities among older adults, combined 
with the accelerating aging of the population, has resulted 
in a substantial surge in the need for rehabilitation nurs-
ing and elderly care services. This escalating demand 
places considerable burdens on families, communities, 
and the nation as a whole [4]. Therefore, as society ages, 
the role of nurses and nursing interns in elderly rehabili-
tation has become increasingly vital. To promote healthy 
aging, they must be proficient in using various assess-
ment tools to accurately evaluate the functional status of 
elderly individuals and implement personalized rehabili-
tation interventions to meet the multidimensional care 
needs of the elderly [5].

In 2001, the World Health Organization (WHO) 
adopted the International Classification of Functioning, 
Disability and Health (ICF), which provides a universal 
conceptual framework and standardized classification 
for assessing human functioning [6]. The ICF Rehabilita-
tion Set (ICF-RS) is a selection of 30 core categories from 
the more than 1,400 categories in the ICF, designed as 
a universally applicable assessment tool to describe key 
functions across a considerable range of diseases and 
health conditions [7–9]. This assessment tool has been 
rigorously validated and has exhibited high reliability and 
validity, confirming its effectiveness and consistency in 
measuring the intended constructs [10–15]. The assess-
ment standards of the ICF-RS have been established as 
the national standard (GB/T 41843 − 2022) in China, and 
it is recommended as a general functional assessment 
tool for adult rehabilitation in China.

Consistency is a key factor in measuring the reliability 
of assessment results [16–18], especially in healthcare 
settings, where it refers to the degree to which differ-
ent evaluators reach similar results when assessing the 
same patient. In the field of rehabilitation nursing, con-
sistency in assessment outcomes is critically important, 
as it directly influences the quality of rehabilitation plans 
and their actual impact on improving patients’ functional 
status. Consistency evaluation standards help ensure the 
standardization and reliability of the assessment pro-
cess, ensuring that both nursing interns and experienced 

nurses achieve consistent results when using the ICF-
RS. Some studies have reported on the consistency of 
ICF-RS assessments among rehabilitation team mem-
bers [19]. However, in the nursing field, evaluations of 
ICF-RS application by nurses and nursing interns are still 
relatively rare. With the increasing demand for rehabili-
tation nursing services in China, there is growing atten-
tion to improving the accuracy of assessments. Although 
empirical research is limited, there is a notable gap in 
studies that systematically explore consistency in ICF-RS 
application in the nursing domain. This study aims to fill 
that gap and provide valuable insights for the training of 
nursing interns and nursing practice. This research seeks 
to examine the consistency among nursing interns and 
experienced nurses in using the ICF-RS assessment tool, 
with the goal of identifying potential training deficiencies 
or experience gaps in practical nursing work. Through 
this research, we hope to offer targeted training strategies 
to enhance the professional competencies of the nursing 
workforce and promote the widespread application of 
ICF-RS in China’s rehabilitation nursing services.

Materials and methods
Study participants
This study included elderly individuals residing in a care 
facility in Guangzhou from December 2022 to Decem-
ber 2023, with a total of 41 participants. The inclusion 
criteria were: (1) age ≥ 60 years; (2) a score of ≥ 6 on the 
Abbreviated Mental Test (AMT) [20, 21]; (3) no cognitive 
impairment and the ability to communicate effectively; 
and (4) provision of informed consent and voluntary par-
ticipation. Exclusion criteria included patients with criti-
cal conditions and unstable vital signs. Individuals will 
be excluded when they (1) did not cooperate with the 
assessment, (2) requested to withdraw, or (3) had more 
than 25% missing data in the ICF-RS questionnaire.

Assessments
General survey questionnaire
The questionnaire was designed according to the national 
standard《Assessment of rehabilitation set for clas-
sification of functioning, disability and health》(GB/T 
41843 − 2022). The questionnaire also covered demo-
graphic information, including age, gender, marital sta-
tus, education level, occupation, underlying diseases, 
caregiver information, and primary source of medical 
expenses.

ICF clinical functioning information tool (ClinFIT)
The International Society of PRMs (ISPRM), in col-
laboration with national and regional PRM associations, 
developed ClinFIT, an ICF-based functional assessment 
clinical tool [22]. ClinFIT features simple descriptions in 
user-friendly language, making it easier to understand 
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the ICF categories directly and clearly. It is designed to be 
customizable, allowing adaptation to the specific needs of 
different rehabilitation services, patient populations, and 
countries [23]. In this study, the ClinFIT was designed 
using a mobile application based on the national standard 
ICF-RS quantitative criteria (GB/T 41843 − 2022) on an 
Android system [24]. This tool includes 30 s-level catego-
ries covering three domains: body functions and struc-
tures (9 items), activities (14 items), and participation (7 
items). Each parameter was evaluated using a five-point 
scale ranging from 0 to 4, where a score of 0 signifies no 
functional impairment and 4 indicates complete func-
tional impairment. Additionally, an 8 was used when 
there was insufficient information to assess the severity, 
and a 9 was used for items not applicable to the partici-
pant [25].

This study builds on previous research to distinguish 
between the categories of activities and participation 
[26]. In simple terms, activities refer to an individual’s 
capabilities, independent of environmental factors. For 
this reason, the following categories are classified under 
activities: d240 Handling stress and other demands, d410 
Changing basic body positions, d415 Maintaining a body 
position, d420 Moving oneself, d450 Walking, d455 Mov-
ing around, d465 Moving around using equipment, d510 
Washing oneself, d520 Caring for body parts, d530 Toi-
leting, d540 Dressing, d550 Eating, and d570 Looking 
after one’s health. In contrast, participation is conceptu-
alized based on the work of Heinemann and colleagues 
[27], who describe it as concentric circles representing 
different levels of engagement, including “world, coun-
try, community, and family.” Accordingly, the following 
categories are included under participation: d640 Doing 
housework, d230 Carrying out daily routines, d770 Inti-
mate relationships, d470 Using transportation, d660 
Assisting others, d710 Basic interpersonal interactions, 
d850 Paid employment, and d920 Recreation and leisure.

Assessment method
The study’s assessments were conducted by six trained 
nursing interns and one experienced nurse who had been 
working in the care facility for seven years. All assessors 
received training in the clinical application of the ICF-RS, 
including familiarity with data collection procedures and 
the definitions, content, and evaluation methods of each 
ICF-RS category. Assessors followed the research design 
and evaluation guidelines while screening participants 
based on inclusion and exclusion criteria. After obtaining 
informed consent, the assessors first provided a compre-
hensive explanation of the study’s objectives. The asses-
sors then conducted a combination of questionnaires 
and clinical examinations to complete the ICF-RS assess-
ment, and filled out the relevant survey forms.

Data analysis
The statistical program SPSS 22.0. was utilized to pro-
cess the collected information. Descriptive statistical 
method was employed for describing the distribution 
of demographic data and ICF-RS category values, with 
percentages used for categorical data. For consistency 
analysis, Kendall and Kappa coefficients were computed 
using SPSS, with the significance threshold established at 
P < 0.05.

In this study, we used the Kendall and Kappa coef-
ficient to evaluate inter-rater consistency. According 
to JR Landis et al. [28], a Kendall coefficient serves as 
an indicator of consistency, with different value ranges 
representing varying levels of agreement. Specifically, a 
coefficient below 0.2 suggests weak consistency, while a 
value between 0.2 and 0.4 indicates poor consistency. A 
range of 0.4 to 0.6 corresponds to moderate consistency, 
whereas values between 0.6 and 0.8 denote strong con-
sistency. Finally, a Kendall coefficient falling within the 
range of 0.8 to 1.0 reflects very strong consistency.

Similarly, according to JR Landis et al. [29], the Kappa 
coefficient is used to assess consistency, with different 
intervals representing distinct levels of agreement. A 
Kappa value lower than 0.2 signifies poor consistency, 
whereas a range of 0.21 to 0.40 indicates fair consistency. 
If the coefficient falls between 0.41 and 0.60, it is consid-
ered to demonstrate moderate consistency. A range of 
0.61 to 0.80 is indicative of substantial consistency, while 
values between 0.81 and 1.00 suggest an almost perfect 
level of consistency.

Results
Basic characteristics of study participants
41 individuals participated in this research, and their 
fundamental attributes are listed in Table  1. Among 
those individuals, 21 were female and 20 were male. Par-
ticipants aged 65 years or older accounted for 95.12% of 
the total. Regarding education background, 53.66% had 
attained a high school education or higher (including 
technical secondary education). Regarding marital sta-
tus, 53.66% were married, while 7.32%, 31.71%, and 7.32% 
were unmarried, widowed, and divorced, respectively.

Additionally, detailed information regarding the partic-
ipants’ underlying diseases was gathered. Among the par-
ticipants, cardiovascular disease was the most common 
condition, affecting 90.24% of the sample. Additionally, 
neurological diseases were reported in 24.39% of the par-
ticipants, diabetes in 9.76%, respiratory diseases in 7.32%, 
and cancer in 2.44%.

Kendall coefficients for ICF-RS assessments by nursing 
interns
First, we evaluated the consistency of nursing interns’ 
assessments of ICF-RS items using Kendall’s coefficient 
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of concordance. The detailed results are shown in 
Table 2. The findings revealed that in the domain of activ-
ities, Kendall coefficients exceeded 0.8, indicating very 
high consistency in the assessment of basic mobility and 
self-care abilities. In terms of participation, Kendall coef-
ficients also demonstrated high consistency. For example, 
the Kendall coefficient for paid employment (d850) was 
0.456, indicating moderate consistency among the nurs-
ing interns in evaluating paid employment. In the domain 
of body functions and structures, the Kendall coefficients 
for exercise and tolerance capacity (b455), joint mobil-
ity (b710), and muscle power (b730) were 0.849, 0.916, 
and 0.919, respectively, reflecting very high inter-rater 
consistency in assessing exercise capacity, joint function, 
and muscle strength. For sleep functions (b134), emo-
tional functions (b152), and urination functions (b620), 
the Kendall coefficients were 0.617, 0.655, and 0.773, 
respectively, indicating high consistency in the evaluation 
of sleep function, emotional status, and urinary system 
function. The Kendall coefficients for energy and drive 
functions (b130) and pain sensation (b280) were 0.461 
and 0.541, respectively, suggesting moderate consistency 
in the assessment of energy levels, motivation, and pain 
sensation. However, the Kendall coefficient for sexual 
functions (b640) was 0.159, indicating a lack of consis-
tency in the assessment of sexual function among nurs-
ing interns (P > 0.05).

Kappa coefficients for ICF-RS assessments between nursing 
interns and experienced nurses
we evaluated the Kappa coefficients to determine the 
consistency between nursing interns and experienced 
nurses in their ICF-RS assessments (Table 3). The major-
ity of items had Kappa coefficients greater than 0.4, 
indicating a moderate level of consistency between the 
nursing interns and the experienced nurses.

However, certain categories demonstrated a lack of 
consistency between the interns and the experienced 
nurses. These categories included energy and drive func-
tions (b130), sleep functions (b134), emotional functions 

Table 1  Baseline information of study participants
Variable Distribution 

Description 
[%(N)]

Gender
  Male 48.78% (20)
  Female 51.22% (21)
Age
  50–64 years 4.88% (2)
  65 years and above 95.12% (39)
  Mean ± SD (years) 80.90 ± 9.18
Education Level
  Middle school or below 46.34% (19)
  High school (including technical school) or above 53.66% (22)
Marital Status
  Married 53.66% (22)
  Unmarried 7.32% (3)
  Widowed 31.71% (13)
  Divorced 7.32% (3)
Underlying Conditions
  Cardiovascular Disease 90.24% (37)
  Neurological Disease 24.39% (10)
  Diabetes 9.76% (4)
  Respiratory Disease 7.32% (3)
  Cancer 2.44% (1)

Table 2  Kendall coefficients for ICF-RS assessments by nursing 
interns
Category Kendall 

coefficient
P

Body Functions 
and structures

b130 Energy and drive 
functions

0.461 < 0.001

b134 Sleep functions 0.617 < 0.001
b152 Emotional functions 0.655 < 0.001
b280 Pain sensation 0.541 < 0.001
b640 Sexual functions 0.159 0.548
b620 Urination functions 0.773 < 0.001
b455 Exercise and tolerance 
capacity

0.849 < 0.001

b710 Joint mobility 0.916 < 0.001
b730 Muscle power 0.919 < 0.001

Activities d240 Handling stress and 
other demands

0.867 < 0.001

d410 Changing basic body 
positions

0.929 < 0.001

d415 Maintaining a body 
position

0.929 < 0.001

d420 Moving oneself 0.932 < 0.001
d450 Walking 0.946 < 0.001
d455 Moving around 1 -
d465 Moving around using 
equipment

0.835 < 0.001

d510 Washing oneself 0.935 < 0.001
d520 Caring for body parts 0.940 < 0.001
d530 Toileting 0.938 < 0.001
d540 Dressing 0.943 < 0.001
d550 Eating 0.919 < 0.001
d570 Looking after one’s 
health

0.930 < 0.001

d640 Doing housework 0.933 < 0.001
Participation d230 Carrying out daily 

routine
0.925 < 0.001

d770 Intimate relationships 0.910 < 0.001
d470 Using transportation 0.903 < 0.001
d660 Assisting others 0.843 < 0.001
d710 Basic interpersonal 
interactions

0.933 < 0.001

d850 Paid employment 0.456 < 0.001
d920 Recreation and leisure 0.882 < 0.001
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(b152), pain sensation (b280), sexual functions (b640), 
and urination functions (b620).

Comparison of consistency in three domains and overall 
functioning levels among nursing interns
The results of the consistency comparison among nurs-
ing interns regarding their assessments of the three func-
tional domains and overall functioning are presented in 
Table 4. The findings showed high consistency among the 
nursing interns, with Kendall coefficients greater than 0.8 
(P < 0.001).

Additionally, Table  5 presents the consistency com-
parison between the nursing interns and the experienced 
nurses in the three domains and overall functioning 
assessments. The results demonstrated good consistency 
between the two groups, with Kappa coefficients greater 
than 0.3 (P < 0.05).

Discussion
This study was primarily designed to assess the func-
tional capabilities of elderly residents in a care facility 
in Guangzhou using the ICF-RS and to explore the con-
sistency between nursing interns and an experienced 
nurse in their assessments. The analysis revealed that 
nursing interns demonstrated high consistency across 
most assessment categories, especially in the domains of 
body functions and structures, activities, and participa-
tion. However, consistency was lacking in the evaluation 
of sexual functions. When compared to the experienced 
nurse, consistency was lower in several key functional 
categories, including energy and drive functions, sleep 
functions, emotional functions, pain sensation, and uri-
nation functions. These findings highlight the need to 
improve nursing interns’ proficiency with the ICF-RS 
tool, especially by strengthening training and under-
standing in these key areas.

This research is, to the best of our understanding, the 
first investigation to examine the consistency of nurs-
ing interns in applying the ICF-RS. Nursing interns 
play a crucial role in clinical practice and will form the 
backbone of the future nursing workforce. Achieving 
inter-rater consistency is essential for the widespread 
application of the ICF-RS [30, 31]. In this study, the Ken-
dall coefficients for categories such as b130 energy and 
drive functions, b134 sleep functions, b152 emotional 
functions, and d850 paid employment ranged from 0.4 
to 0.6, indicating moderate consistency among the nurs-
ing interns. However, for other categories, the Kendall 
coefficients exceeded 0.8, reflecting very strong inter-
rater consistency. These results confirm the consistency 
of nursing interns in ICF-RS assessments. Specifically, 
in the b640 sexual functions category, nursing interns 
lacked consistency. This inconsistency may stem from the 
interns’ limited professional sensitivity and preparedness 
in assessing this area, as well as challenges in discussing 
sensitive topics with patients. Additionally, the lack of 
systematic training could contribute to these difficulties.

Clinical experience, assessment methods, and profes-
sional background are key factors influencing inter-rater 
consistency [30, 31]. Thus, we further evaluated the con-
sistency between nursing interns and an experienced 
nurse in using the ICF-RS.

Previous studies have reported that the length of work 
experience and clinical expertise significantly impact 
nurses’ understanding of scoring criteria and the inter-
pretation of assessment tools [32, 33]. Short internship 
periods and insufficient practical experience may reduce 
the consistency of evaluations. Experienced nurses accu-
mulate more comprehensive assessment skills through 
daily practice, leading to more accurate evaluations, and 
may thus calibrate the scores of nursing interns.

In this study, we observed a lack of consistency between 
nursing interns and experienced nurses in several cat-
egories, including energy and drive functions (b130), 
sleep functions (b134), emotional functions (b152), pain 
sensation (b280), sexual functions (b640), and urination 
functions (b620). Specifically, the inconsistency in energy 
and drive functions (b130) may stem from the subjec-
tive nature of assessing energy levels in elderly patients, 
which can vary greatly. The lower consistency in sleep 

Table 4  Consistency comparison of nursing interns’ assessments 
of three dimensions and overall functioning in study participants
Category Kendall coefficient P
Body Functions and Structures 0.877 < 0.001
Activities 0.964 < 0.001
Participation 0.924 < 0.001
Overall Functioning 0.926 < 0.001

Table 5  Consistency comparison between nursing interns and experienced nurse in assessing three dimensions and overall 
functioning in study participants
Kappa coefficient*
Category Intern 1/Nurse Intern 2/Nurse Intern 3/Nurse Intern 4/Nurse Intern 5/Nurse Intern 6/Nurse
Body functions and structures 0.509 0.461 0.423 0.423 0.386 0.370
Activities 0.658 0.622 0.544 0.587 0.587 0.542
Participation 0.735 0.544 0.536 0.696 0.696 0.544
Overall functioning 0.848 0.658 0.693 0.810 0.810 0.696
*P-values are all < 0.05
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functions (b134) may indicate common challenges, such 
as elderly patients experiencing insomnia or reluctance to 
disclose their true sleep patterns, leading to incomplete 
assessment information. The issues in emotional func-
tions (b152) and pain sensation (b280) suggest that these 
assessments require a higher level of professional exper-
tise, which might be challenging for less experienced 
nursing interns. In terms of sexual functions (b640), both 
nurses and interns may find this a sensitive topic, poten-
tially leading to difficulties in engaging patients in mean-
ingful discussions.

This study recommends strengthening the special-
ized training of nursing interns in the use of the ICF-RS 
assessment tool, particularly focusing on categories with 
lower consistency. Providing detailed clinical case analy-
ses and practical guidance for these specific categories 
could improve the consistency between nursing interns 
and experienced nurses in applying the ICF-RS.

Conclusion
Currently, there are limited reports on the application of 
the ICF-RS, and this study offers a new perspective on 
consistency evaluation for the use of ICF-RS in geriatric 
nursing. The findings suggest that there is a certain level 
of consistency between nursing interns and experienced 
nurses in applying the ICF-RS scale, but further training 
is needed to enhance their assessment capabilities. This is 
essential for the broader dissemination and implementa-
tion of the ICF-RS. Additionally, the study highlights the 
influence of clinical experience on nurses’ understanding 
of the assessment tool. However, this study has certain 
limitations. The sample size is limited, consisting of only 
41 residents from a single care facility, which may restrict 
the applicability of the findings to a wider demographic. 
The outcome might be effected by the particular setting 
of the institution. Looking ahead, larger-scale empirical 
studies are needed to validate the robustness and gen-
eralizability of these conclusions. It will be particularly 
important to compare the consistency between nursing 
interns and nurses across different types of care facilities 
and in more diverse healthcare settings.
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