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Background: A hematopoietic stem cell transplantation (HSCT) has a major impact

on the functioning and perceived quality of life of patients. To describe the functioning

of patients, a preliminary set of 53 categories of the International Classification of

Functioning, Disability and Health (ICF) as relevant for HSCT patients has been selected

earlier by a Delphi study. For the implementation of this preliminary ICF core set for

patients after HSCT in clinical practice, a feasibility study was requested.

Methods: A feasibility study was conducted in an explanatory mixed-methods research

design. Qualitative data were collected cross-sectionally by semi-structured interviews

based on specific topics related to feasibility regarding the use of the preliminary ICF

core set for HSCT patients from the perspective of nurses (five in ICF-trained nurses and

five regular, untrained, nurses). Quantitative data, were collected longitudinally by using a

mobile health application based on ICF in which the ICF trained nurses registered HSCT

patients’ functioning.

Results: Qualitative analysis indicated that using the preliminary ICF core set is

practical and acceptable for providing information about the functioning of HSCT

patients from the perspective of nurses. In addition, nurses indicated a demand for this

information due to its impact on multidisciplinary meetings and clinical decision-making

by involving relevant aspects of the functioning of patients. Management support, trained

staff, and designated time to focus on functioning are mentioned as requirements

for successful implementation. Quantitative analysis demonstrated that the most used

30% (n = 17) ICF categories are included in the preliminary ICF core set for HSCT

patients (n = 24). Energy (b130) was the most used ICF category. Family relationships

(d760) was the most frequently and highly positively associated ICF category.
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Conclusions: From the perspective of nurses, the preliminary ICF core set for HSCT

patients is feasible and relevant in gaining information regarding functioning. Applying this

preliminary ICF core set for HSCT patients in the anamnesis and the nursing consultations

contributes to this information. Further research is needed to look at the perspective of

other professionals and HSCT patients themselves.

Keywords: ICF core set, hematology, stem cell transplantation, feasibility, functioning

INTRODUCTION

More than 50,000 hematopoietic stem cell transplantations
(HSCTs) per year are reported worldwide, and ∼20,000 of these
take place in Europe (1). Stem cells can be harvested from
the patient (autologous) or from a matched donor (allogeneic)
(2) and are dosed by an intravenous infusion (3). Stem
cell transplantation is a treatment option for hematological
malignancies as well as a number of other malignant and
non-malignant diseases (1). The side effects of stem cell
transplantation are medical symptoms like infections and organ
dysfunction (4). Furthermore, there are side effects with an
impact on the perceived quality of life, such as fatigue, anxiety,
depressive symptoms, and sexual dysfunction (5, 6).

The primary purpose of HSCT from a medical perspective
is to improve the health of an individual by curing the disease.
However, the health of a patient after a HSCT also includes
his or her experienced physical and psychosocial functioning
(4). Therefore, healthcare provision of patients after a HSCT
should be focused on functioning as well (7). The International
Classification of Functioning, Disability and Health (ICF) is a
classification that can be used as a tool to focus on functioning
and supporting self-management of patients (8).

The World Health Organization (WHO) published the
conceptual model of health as presented in Figure 1, in which
the ICF and the International Statistical Classification of Diseases
and Related Health problems (ICD) are included to describe the
health of an individual (9). Functioning is conceptualized as a
result of the dynamic interaction between a health condition
(disease or disorder) and contextual factors (environmental and
personal factors) (9). Functioning pertains to the functions of
people, the performance of activities, and the areas of life in which
they participate. The ICD classifies health conditions, whereas the
ICF classifies functioning and environmental factors influencing
functioning. Personal factors are lacking in the current ICF but,
although different articles are published with preliminary lists
(10), the WHO has decided to refrain from a classification of
personal factors in the near future. The ICF is complementary
to the ICD; both classifications are essential in completing the
description of health (9).

The WHO’s conceptual model of health is based on
a biopsychosocial model. Using this model broadens the
focus of healthcare from disease (biomedical) to functioning
and contextual factors (biopsychosocial) (9, 11, 12). The
biopsychosocial perspective fits the holistic orientation (8, 13),
which is requested for person-centered care as a central theme
in nursing and allied health professionals. Moreover, using

the ICF will facilitate all professionals and disciplines to be
effective partners in multidisciplinary teams due to the standard
terminology of ICF (14). Implementing the ICF may be a first
step in delivering healthcare with a biopsychosocial approach in
which functioning is the focus of health care (8). Limitations
related to implementing the ICF are demonstrated in relation
to the utility of the ICF for routine practice (15). Tools that are
simple to use are mentioned as an important step in this process
(16, 17).

The ICF includes more than 1,500 categories. Each of these
categories describes an aspect of functioning, for example, work
and sleep. Every ICF category has a code, such as b134 (sleep)
or d845 (work). These codes are referring to the categories of
the ICF. To make the ICF feasible in daily practice, core sets are
developed (18, 19). Core sets are sets of selected ICF categories
related to a specific health condition (20, 21). For example, there
are core sets for hearing loss (22), head and neck cancer (23), and
stroke (24). Due to the lack of an ICF core set for HSCT patients,
a development project has begun in 2015 in the Netherlands.

Following the guideline for the development of an ICF core
set (20), a content analysis, a literature review, and a Delphi
study were conducted (25). Currently, the first version, the
preliminary ICF core set for HSCT patients (Table 1), needs to be
explored and tested to examine the relevance in clinical practice.
A feasibility study from the perspective of nurses was conducted,
since nurses are the primary healthcare professionals involved in
the functioning of patients (26).

The aim of this study was to evaluate the preliminary ICF
core set for HSCT patients on its feasibility and to perform
a quantitative exploration related to the use of ICF categories
by nurses in the care of hematological patients hospitalized for
autologous and allogeneic stem cell transplantation.

METHODS

Design
A feasibility study was performed to determine the usability of the
preliminary ICF core set for HSCT patients (27). A qualitative-
dominant, explanatory mixed-methods design was used to gain
an insight into the usability with both quantitative and qualitative
data (28). First, longitudinal quantitative data were collected by
using the preliminary ICF core set for HSCT patients. Second,
qualitative data were collected on specific topics related to the
feasibility and the use of the preliminary ICF core set for HSCT
patients. Qualitative data of the experience logs of nurses were
collected to minimize the recall bias (28).
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FIGURE 1 | WHO’s conceptual model of health representing the interactions between the components (disease, body functions and structures, activities,

participation, environmental and personal factors) of the health status. ICD, International Classification of Diseases; ICF, International Classification of Functioning,

Disability and Health (8).

TABLE 1 | Preliminary ICF core set for HSCT patients.

Component Chapter Categories Code

Body Functions 1. Mental functions 1. Energy/sleep/attention/memory/emotion/thought 1. b130/b134/b140/b144/b152/b160

2. Sensory functions and pain 2. Taste/sensation of pain 2. b250/b280

4. Functions of the cardiovascular,

hematological, immunological, and

respiratory systems

4. Heart functions/blood pressure/hematological

system/immunological system/exercise tolerance

4. b410/b420/b430/b435/b455

5. Functions of the digestive, metabolic, and

endocrine systems

5. Ingestion/defecation/weight maintenance/

sensations associated with the digestive/ water,

mineral, and electrolyte balance/

thermoregulatory/ endocrine gland functions

5. b510/b525/b530/b535/b545/b550/b555

6. Genitourinary and reproductive functions 6. Sexual functions 6. b640

7. Neuromusculoskeletal and

movement-related functions

7. Muscle power/sensations related to

muscles and movement

7. b730/b780

8. Functions of the skin and related structures 8. Protective functions/repair functions/hair/nails 8. b810/b820/b850/b860

Activities and

Participation

2. General tasks and demands 2. Undertaking a single task/ handling stress and

other psychological demands

2. d210/d240

5. Self-care 5. Washing/ caring for body parts/ dressing/

looking after health of an individual

5. d510/d520/d540/d570

6. Domestic life 6. Preparing meals/doing housework/caring for

household objects

6. d630/d640/d650

7. Interpersonal interactions and relationships 7. Basic interpersonal interactions/complex

interpersonal interactions/ informal social

relationships/family/intimate relationships

7. d710/d720/d750/d760/d770

8. Major life areas 8. Job employment/remunerative

employment/economic self-sufficiency

8. d845/d855/d870

9. Community, social, and civic life 9. Community life/recreation and leisure 9. d910/d920

Environmental

Factors

3. Support and relationships 3. Immediate family/friends/ personal care providers

and personal assistants/health professionals

3. e310/e320/e340/e355

5. Services, systems, and policies 5. Legal services, systems, and policies/social

security, services, systems, and policies/health

services, systems, and policies

5. e555/e570/e580

Population and Study Procedure
The study population consists of ICF-trained nurses and regular
nurses working with patients hospitalized for HSCT at the
Department of Hematology in a University Medical Centre
in the northern parts of the Netherlands. Registered Dutch-
speaking nurses with a minimum of 1 year of hematological
experience were included. To be effective due to the limited

number of ICF-trained nurses at the department who can
serve as primary data sources, a purposeful sample was
used. All the five ICF-trained nurses were included as a
homogenous group supplemented with five regular nurses
to ensure a collection of data with different perspectives
regarding the usability of the preliminary ICF core set.
Nurses were not eligible if they took care of fewer than
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FIGURE 2 | Timeline research procedure. Both the preparation and research phase lasted 8 weeks.

two of the included patients during the test period. A
convenient sample of all inpatients hospitalized for stem cell
transplantation on January 16, and March 31, 2017, was included
in the study (28).

In the study procedure (see Figure 2 for the timeline research
procedure), the five ICF nurses, selected by the head nurse of
the hematology department as “ICF nurse,” were trained by the
ICF expert (HS) in using the preliminary ICF core set for HSCT
patients, in doing the nursing consultations and in registration
patients’ functioning in the mobile health (mHealth) application.
The training consisted of an every 3-week 4-h instructor-led
discussion-based training in using the ICF. This training is part of
an existing ICF training course developed and given over the past
several years in the Netherlands (29). The format of the training
is based on the concept of meaning and application-oriented
learning, indicating that the training appeals to the experience of
healthcare professionals and focuses on the practical application
of the ICF in patient care. The regular nurses [not trained
in ICF, but in daily practice confronted and as such familiar
with ICF registrations in patient files and (multi)disciplinary
consultations] of the department received information about the
ICF project in departmental staffmeetings. A new patient nursing
anamnesis tool, based on the preliminary ICF core set for HSCT
patients, was developed. By using themHealth application, which
includes the entire ICF including the preliminary ICF core set for
HSCT patients, ICF nurses register the functioning of patients
during the admission of patients and nursing consultations (twice
a week on average) in the relevant ICF categories. In clinical
practice, this means that the admission is started and registered
from the preliminary core set and ends with the open-ended
question of whether anything relevant to the functioning of
patients should be added. The consultations are exactly the other
way around: They start open and the patient can come up with
anything that is relevant with regard to functioning. This is
registered, and depending on previous consultations, both the
nurse and the patient can return to and also use the categories

of the preliminary core set. Regular nurses did not use the
mHealth application, nor did they perform patient admissions or
nursing consultations.

The test phase lasted for a period of 10 weeks in which the
preliminary ICF core set for HSCT patients was used in clinical
practice. Reports of the patient nursing anamnesis, the nursing
consultations, and the experience of the ICF nurses with the use
of the ICF core set were included in the logs of the mHealth
application. A report of the patient nursing anamnesis and the
results of the nursing consultations were added to the patient
record to inform the regular nurses.

After 5 weeks of the test period, the first data and
experiences regarding the use of the preliminary ICF core
set were extracted from the mHealth application. The use
of the ICF categories and the logged experiences were
analyzed to complete the interview guide. A pilot interview
was conducted to enhance the topics of the interview guide.
The following topics were identified: practicality (structure,
time investment, usability), implementation (design, facilitators,
barriers), acceptance (positive, negative), demand (use of the
ICF core set), and use of ICF categories (frequency, relevance,
usability). The interviews were audiotaped and transcribed. The
transcripts of the interviews were matched with the audiotapes.
A written member check was performed after the qualitative
analysis to determine the authenticity of the results (28). The
qualitative analysis was matched with the experiences logs of the
nurses to prevent recall bias. The remaining quantitative and
qualitative data of the mHealth application were extracted at the
end of the test period. For the interviews, the five ICF nurses were
included, and also five regular nurses were recruited by email.

Data Collection
The quantitative data related to the use of the ICF categories
were collected with the mHealth application (30). The data were
extracted twice: at the mid and the end of the test period. Data
were collected on the frequency of the use of ICF categories and
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the qualifier (negative, normal, and positive). These qualifiers
in the mHealth application were assigned by the ICF nurses in
consultation with the patient.

The qualitative data were collected by a mHealth application
(30) and by interviews. ICF nurses reported their experiences
with using the nursing anamnesis form and the nursing
consultations in the log of the mHealth application (30). Semi-
structured interviews with ICF nurses and regular nurses were
conducted by researcher JB. The interviews were based on an
interview guide and were performed in April 2017. The interview
guide contained four focus areas preferred for this feasibility
study: acceptability, practicality, implementation, and demand
(31). The quantitative data regarding the use of ICF categories
(frequency, relevance, usability) including the preliminary ICF
core set for HSCT patients were added to the interview guide
(fifth topic) to ensure the discussion of the use of the preliminary
ICF core set for HSCT patients.

Data Analysis
The quantitative and qualitative data were analyzed separately.
Quantitative data were analyzed using the software SPSS24 (IBM
Corporate, New York, United States) and SAS (SAS Institute,
North Carolina, United States). The ICF categories were analyzed
with descriptive statistics by frequency and associations. The
associations between the ICF categories used were analyzed with
a chi-square test because the association is measured between
binary variables (measured with negative–positive qualifiers) in
a two-by-two table (32). Effect sizes [phi (φ)] were calculated
and assessed against Cohen’s criteria (φ 0.1 = small, φ 0.3 =

medium, φ 0.5 = large), using Fisher’s exact test to determine
statistical significance by the p-value (32). Pearson’s correlation
coefficient was used to analyze the association between the 30%
most used ICF categories and baseline characteristics such as age
and hospital duration. An independent-sample t-test was utilized
to analyze whether gender and kind of transplantation differ in
terms of the top 30% most used ICF categories (32).

Qualitative data were analyzed using the software NVivo11
(QSR International, Melbourne, Australia). Deductive thematic
analysis [initial coding (nodes) of the interviews, sorting different
nodes into themes, and merging themes into the predefined
topics] (33) was applied to the data and enabled the study to
report in terms of feasibility by the experiences of the nurses
participating in the test period. Intercoder agreement about items
and topics was done by the researcher HS and the researcher JB
to enhance the reliability of the qualitative analysis.

RESULTS

Ten nurses, five in ICF-trained nurses (ICF nurses) and five
not in ICF-trained nurses (regular nurses), participated in the
qualitative part of the study. Table 2 presents the background
characteristics of the nurses. No significant differences were
found between the background characteristics of the ICF nurses
and the regular nurses. A thematic analysis of the interviews
resulted in 42 nodes, divided into 10 themes. The themes were
linked to the existing topics: use of ICF categories, practicality,
demand, acceptability, and implementation.

During the test period, 27 patients were hospitalized. Three
patients refused to participate. The quantitative part of the
study included 24 patients. Table 3 presents the background
characteristics of the patients.

Use of ICF Categories of the ICF Core Set
In the test period, 100 unique ICF categories are used by
nurses for their patients for a total of 1,810 times. Table 4

presents the most used (top 30% = 17 ICF categories) ICF
categories. These most used ICF categories, except medication
(e110), are included in the preliminary ICF core set for
HSCT patients. Out of the most used ICF categories, 11
categories belong to the component of Body Functions and
Structures, three to Activities and Participation, and three to
Environmental factors. Energy (b130) was the most used ICF
category (n= 40).

Associations between the most used ICF categories are shown
in Table 5. Handling stress (d240) is significantly positively
associated with family relationships (d760) (φ = 0.60, p <

0.05), sleep (b134) (φ = 0.73, p < 0.05), and pain (b280) (φ =

0.56, p < 0.05). Family relationships (d760) is also significantly
positively associated with sleep (b134) (φ = 0.63, p < 0.05),
support of immediate family (e310) (φ = 0.60, p < 0.05),
and immunological system functions (b435) (φ = 0.60, p <

0.05). Handling stress (d240) and family relationships (d760)
are the most frequent significantly associated categories. This
means that more problems or strengths in one category are
associated with more problems or strengths in another category.
The other background characteristics, gender and kind of
transplantation, did not differ in terms of the top 30% most used
ICF categories.

In contrast to the quantitative analysis, demonstrating that
some categories may be more relevant due to more frequent
use than other categories, the qualitative analysis showed that
all ICF core set categories for the HSCT patient are found to be
relevant. Nurses explained that the reasons for different levels of
relevancy included (i) the stage of disease, (ii) expectations of
the patient, and (iii) impact of the disease. “Yes, all of these ICF
categories are relevant, but not in every moment of the disease” (V7
regular nurse). Another nurse stated: “Preparing meals (d630), is
not relevant during the admission period, that’s only applicable at
home” (V1 ICF nurse).

Practicality of the ICF Core Set
From the qualitative analysis, nursing anamnesis and nursing
consultations are found to be feasible. The new ICF-related
anamnesis was experienced as a good start of the admission.
Although it is time-consuming, the effort is worthwhile. “The
time and energy you spent on the anamnesis, pays off during
the admission [. . . ] it causes less questions and uncertainties by
patients later on” (V10 regular nurse). The nursing consultations
are experienced as thorough conversations and result in valuable
information. Opinions of nurses regarding the frequency of
nursing consultations depend on changes in condition or
functioning of patients. Most nurses mentioned the optimal
average frequency of nursing consultations being two or three
times a week.
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Some difficulties were found related to the use of the mHealth
application, especially regarding loading speed (related to the
Internet connection) and clarity of the information regarding
admitted and discharged patients. “The overview is not very clear,
you can’t easily see who and when information is reported” (V9
ICF nurse).

Demand for the ICF Core Set
In the qualitative section of the study, the demand for using
the preliminary ICF core set is analyzed from the perspective
of patients (articulated by nurses) and the perspective of nurses.
From the perspective of patients, using the ICF core set allows (i)
patients to receive more attention, (ii) have their needs discussed
more frequently, and (iii) give nurses the ability to act on these
needs. “The ICF nurse is able to sit down and take some time for

a patient. Patients experience this like: “They have time for me,
they listen to me.” “They can try to find a solution for the patients’
needs” (V3 regular nurse). The nursing consultation creates more
awareness about what is important to the patient. This supports
self-management and “patient-centered care.” “The ICF can help
the patient to structure their daily lives. What needs to be done and
what is required? What can the patient do by himself and where
does he need help?” (V5, ICF nurse).

From the perspective of nurses, demand for using the ICF
core set can be found in improved communication between
nurses, physicians, and other disciplines. “You are able to support
your professional input, patient needs are shown more clear”
(V10, regular nurse). A nurse stated: “With the ICF framework
we can provide relevant information related to patients’ daily
life in professional terminology. This has an impact on the

TABLE 2 | Background characteristics of nurses.

ICF-trained nurses (n = 5) Regular nurses (n = 5) P-value

Gender (female) n (%) 5 (100) 4 (80) 1.000*

Age, years, median 38 (28-53) 39 (31-61) 0.421**

Work experience years, median 6 (5-35) 17 (6-40) 0.310**

*Fisher’s exact test, **Mann–Whitney U-test.

TABLE 3 | Background characteristics of patients.

Autologous-tx (n = 12) Allogeneic-tx (n = 12) p-value

Gender (male) n (%) 9 (75) 10 (83) 1.000*

Age, years, median (SD) 60 (8) 56 (17) 0.422**

Hospital duration, days, mean (SD) 19 (5) 21 (10) 0.573**

Tx, transplantation *Fisher’s exact test, ** Independent-samples t-test.

TABLE 4 | Frequency of the most used (top 30%) ICF categories.

ICF code Description Frequency (Total n = 1,810) Percent (%)

1 b130 Energy 40 2.21

2 b525 Defecation 39 2.15

3 b152 Emotional functions 38 2.10

4 b535 Nausea 37 2.04

5 b280 Pain 35 1.93

6 b430 Hematological system functions 33 1.82

7 b510 Ingestion functions 32 1.77

8 d845 Work 32 1.77

9 e110 Medication 32 1.77

10 b134 Sleep 31 1.71

11 d760 Family relationships 31 1.71

12 e355 Health professionals 30 1.66

13 b455 Exercise tolerance functions 29 1.60

14 b250 Taste 28 1.55

15 d240 Handling stress 28 1.55

16 e310 Immediate family 28 1.55

17 b435 Immunological system functions 27 1.49
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TABLE 5 | Associations [phi (φ) correlation coefficient] between the 30% most used ICF categories ordered by frequency (1 = most used).

17 immu.fun. b435 1.00

16 immi.fam e310 1.00 0.24

15 hand.stres d240 1.00 0.49* 0.24

14 taste b250 1.00 0.50* 0.24 −0.01

13 exerc.toler. b455 1.00 −0.06 0.18 0.18 0.18

12 health prof. e355 1.00 −0.37 0.35 −0.10 −0.10 −0.10

11 fam.rel. d760 1.00 −0.29 0.26 0.32 0.60* 0.60* 0.60*

10 sleep b134 1.00 0.63* −0.06 0.20 0.51* 0.73* 0.29 0.29

9 medication e110 1.00 0.19 −0.12 0.45 −0.45 0.24 0.03 −0.19 0.19

8 work d845 1.00 −0.19 −0.12 −0.19 0.33 −0.34 0.15 −0.06 −0.06 −0.06

7 ingest.func. b510 1.00 0.06 0.00 0.25 0.19 −0.06 0.20 0.07 0.07 0.07 0.29

6 hemat.func. b430 1.00 0.49* −0.10 −0.13 0.12 0.08 0.02 0.49* −0.02 −0.02 0.40 0.19

5 pain b280 1.00 0.07 0.06 −0.17 −0.19 0.41 0.26 −0.22 0.24 0.35 0.56* 0.15 0.15

4 nausea b535 1.00 0.34 0.27 0.12 −0.16 −0.02 0.47* 0.19 −0.15 0.34 0.27 0.47* 0.27 −0.15

3 emotions b152 1.00 −0.08 0.25 0.00 0.00 −0.25 0.09 0.35 0.43 0.09 0.00 0.10 0.31 0.10 0.31

2 defecation b525 1.00 0.08 0.34 0.16 0.07 0.24 −0.17 −0.02 0.59* 0.49* −0.22 0.05 0.36 0.36 0.36 0.15

1 energy b130 1.00 0.54* 0.09 −0.02 −0.15 0.31 0.37 0.02 0.07 0.18 0.35 0.12 –.015 0.19 −0.03 0.40 0.19

b130 b525 b152 b535 b280 b430 b510 d845 e110 b134 d760 e355 b455 b250 d240 e310 b435

*Significantly associated: p < 0.05 Fisher’s exact test; φ, 0.10 small effect, 0.30 medium effect, 0.50 large effect; boldface printed are significantly and highly associated with very large

effect. The 30% most used ICF categories, including the full descriptions of the labels, are presented in Table 4.

communication with physicians” (V1 ICF nurse). This is also
reflected in multidisciplinary meetings. “The nurse is presenting
the patients’ information in a clear structure, so that everything is
discussed” (V6 ICF nurse).

Acceptability of the ICF Core Set
The acceptability of the ICF core set was discussed in two aspects
of healthcare: healthcare provision and the relationship between
nurse and patient. Using the information from the nursing
consultation, nurses can anticipate potential problems earlier on,
consult other disciplines, and determine appropriate healthcare
provision. “With one patient, for example, the issue of continuing
his treatment was clarified by the nursing consultations to both
nurses and physicians. As a result, the patient was discharged to
go home and die” (V4 regular nurse). The regular nurses have
experienced the ICF project as a valuable addition to regular care
of patients. “I see it as an addition [. . . ] it creates a better picture
of the patient” (V4 regular nurse).

The ICF project adds value to the relationship between
patients and nurses. The availability of the ICF nurse in nursing
consultation results in continuity of the patient care process.
“Continuity [. . . ] that you really know the patient from admission
until discharge” (V8 ICF nurse). As a result, a trust relationship
between a nurse and the patient develops with more in-depth
conversations related to functioning. “You need to create a trust
relationship. The more you talk to them, the more they tell you”
(V9 ICF nurse).

Implementation of the ICF Core Set
The implementation of the preliminary ICF core set was
confronted with facilitators and barriers. There are two
facilitators of the implementation indicated by ICF nurses

and regular nurses. First, the ICF nurses stated that the close
contact between them and the researcher HS was helpful
in introducing the concept of functioning and reporting
functioning correctly in the standard terminology of the ICF.
Second, the regular nurses indicated that the availability of the
ICF nurses was complementary to the regular care. The ICF
nurses reduced the workload. “I liked it, it eases the workload”
(V3 regular nurse).

The most significant barrier was the vulnerability of the
organization. “Illness of the ICF nurses or holidays were a
disadvantage for the project because it disturbed the continuity.
That’s a pity” (V5 ICF nurse). Regular care related to HSCT
patients is highly biomedical-focused. The limited time of nurses
gives biomedical care more priority at the expense of the ICF
project and biopsychosocial care.

To enhance the performance of the ICF project, the nurses
stated that expanding the amount of ICF nurses in the team
is necessary. They explained that time and training is required
by using the ICF core set. “There need to be nurses capable to
perform ICF consultations” (V3 regular nurse). The most relevant
requirement for the project, however, according to the ICF nurses
and regular nurses, is a commitment from management. “Both
management support and staffing is required. With their support it
will become a success” (V8 ICF nurse).

DISCUSSION

The use of the preliminary ICF core set for HSCT patients
provides information about functioning of patients during the
hospitalization at the Department of Hematology. The ICF
categories structure the communication among the disciplines
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and facilitate the nurses representing the needs of the patient.
Additionally, using the ICF categories in nursing consultations
makes patients aware of important aspects of their daily lives.
This information is significant for multidisciplinary meetings
and may impact the decision-making related to care and
treatment plans.

This study provides meaningful insight into the application
of the ICF core set in clinical practice. Following the
recommendations of previous studies (34, 35), the current study
focuses on how to use the ICF core set in clinical practice.
Important facilitators, such as efficiency, managerial support,
and coaching, were obtained. These facilitators are found in
previous studies as well (35, 36). Another benefit of using the ICF
core set is regarding multidisciplinary communication. Mainly
because the structure of the ICF ensures the evaluation of all
aspects of the functioning of patients without a primary focus
on disease and disability, as found in other studies (37, 38).
The finding that the relevance of ICF categories is related to the
stage of the disease is comparable with the study of Scheuringer
et al. (39). They found unique aspects of functioning in the
post-acute or long-term context. The ICF components Activities
and Participation, regarding the relationship, employment, and
recreation categories, are used more frequently in the long-
term context (39). However, the current study demonstrates that,
near to the expected dominance of the most frequently used
ICF categories classified in the Body Functions characterizing
the acute stage of the disease, also the relationship and
employment categories are present in the top 30% most used
categories (Table 4). Furthermore, the results of this study show
that the frequency of these categories increases with longer
hospitalization. This can be explained by the differences in
research methods. Scheuringer et al. (39) used a survey to
determine the ICF categories by opinions of experts. The current
study tested the use of the ICF categories in actual clinical
practice. Testing the ICF core set revealed that the top 30%
most used ICF categories, except for medication (e110), were all
included in the preliminary ICF core set for HSCT patients. The
study conducted previously to develop the preliminary ICF core
set for HSCT patients did not determine the category medication
(e110) (25). This can be explained by the content analysis that
was performed at the time based on the daily patient reports,
whereas medication (e110) was reported on a different form.
Studies in medication management related to HSCT patients
demonstrated that adherence is an issue due to the complex
medical regimes (40, 41). Family relationships (d760) were the
most frequently and highly positively associated ICF category.
Due to the qualitative-dominant study design, apart from the
associations, no further quantitative analyses are performed on
the qualifiers. Related to the literature demonstrating the limited
psychometric properties of ICF categories (42), a well-designed
quantitative study is required to perform extensive analyses on
the qualifiers.

Certain aspects must be considered to interpret the results
of the current study. First, due to limited time and practical
reasons, such as training and coaching, the study sample
included only nurses from the Department of Hematology
from one University. Given these specific circumstances, the

results are not yet generalizable. Nevertheless, to gain a better
understanding of using the ICF core set in clinical practice,
a scope for one team was recommended (43). Moreover, it
is argued that a “bottom-up” approach will be helpful for
the nurses to own the process and results in a successful
implementation (44).

Second, the results of this study were collected with
semi-structured interviews in an attempt to collect expert
opinions of nurses. Consequently, some of the results, especially
those involving the patient, were indirect. However, the use
of expert opinions is often useful in the early phase of
applying a model in clinical practice (28). Another limitation
was the mHealth application (30). Disturbances related to
Internet connection as well as getting a clear overview of
patients hampered an easy registration of functioning of
patients. Nevertheless, the application provided a reliable
way to report the data related to the used ICF categories
and to extract the data for scientific research. Intercoder
agreement about items and topics by the researcher HS and
the researcher JB enhanced the reliability of the qualitative
analysis. Finally, the involvement of an ICF expert (the
researcher HS) ensured the content validity and helped the
nurses learn the fundamentals and report the ICF categories
correctly (35).

The results of the studymay bring implications for the practice
of nursing. In the current study, a structured terminology
usable for communication among disciplines was in demand
in the nursing field. The ICF provides the structure and
the terminology. This structured terminology allows nurses
to provide relevant information regarding the functioning of
patients. In addition, the terminology will be recognized by
physicians and other disciplines and will probably result in better
communication between nurses, physicians, and other relevant
health professionals.

CONCLUSION

From the perspective of nurses, all ICF categories in the
preliminary ICF core set for HSCT patients are determined
to be relevant and useful in gaining information regarding
functioning. Medication (e110) was the only missing category
in the core set and should be considered for inclusion.
Family relationships (d760) was the most frequently and highly
positively associated ICF category with a very large effect.
Information related to the functioning of patients provides
the nurses with better insight into the situation of patients.
The ICF core set can also help patients recognize what is
important in their daily lives. Applying the ICF core set
with the anamnesis and the nursing consultations contributed
to these results. However, as mentioned in literature and
demonstrated in this study, training and a well-working tool are
requested to perform the consultations and register information
of patients in the right way. Further research is needed to
look at the perspective of other professionals and HSCT
patients themselves.

Frontiers in Rehabilitation Sciences | www.frontiersin.org 8 August 2021 | Volume 2 | Article 710127

https://www.frontiersin.org/journals/rehabilitation-sciences
https://www.frontiersin.org
https://www.frontiersin.org/journals/rehabilitation-sciences#articles


Stallinga et al. ICF Core Set HSCT Patients

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

ETHICS STATEMENT

This study was conducted according to the principles of the
World Medical Association (WMA) Declaration of Helsinki. The
Medical Ethics Review Board of the University Medical Center
Groningen confirmed that the DutchMedical Research Involving
Human Subjects Act does not apply to the current study. The
nurses who participated in the study signed an informed consent
before the interview. The patients signed a general informed
consent before hospitalisation. All participants were informed

that their participation in this study was voluntary and that
they could withdraw from the study at any time. All data was
anonymised and stored on a secure USB stick and the secured
hard drive of the hospital. Only researchers HS and JB had access
to the data.

AUTHOR CONTRIBUTIONS

HS, JB, SH, and PR designed the study with input from HO-M
and MK. HS, JB, and SH developed and planned the preparation
and testing phase. JB recruited participants and collected and
analyzed data with supervision of HS. RS supervised the statistics.
HS and JB led the writing of themanuscript. HO-M,MK, LO, and
PR supervised the execution of the study. All authors contributed
to the review, editing, and final approval of the manuscript.

REFERENCES

1. Gratwohl A, Baldomero H, Aljurf M, Pasquini MC, Bouzas LF, Yoshimi A,
et al. Hematopoietic stem cell transplantation: a global perspective. JAMA.

(2010) 303:1617–24. doi: 10.1001/jama.2010.491
2. Kiss TL, Abdolell M, Jamal N, Minden MD, Lipton JH, Messner

HA. Long-term medical outcomes and quality-of-life assessment of
patients with chronic myeloid leukemia followed at least 10 years after
allogeneic bone marrow transplantation. J Clin Oncol. (2002) 20:2334–
43. doi: 10.1200/JCO.2002.06.077

3. Ljungman P, Bregni M, Brune M, Cornelissen J, Witte T De, Dini G, et al.
Allogeneic and autologous transplantation for haematological diseases, solid
tumours and immune disorders: current practice in Europe 2009. Bone
Marrow Transplant. (2010) 45:219–34. doi: 10.1038/bmt.2009.141

4. Mohty B, Mohty M. Long-term complications and side effects after allogeneic
hematopoietic stem cell transplantation: an update. Blood Cancer J. (2011)
1:e16. doi: 10.1038/bcj.2011.14

5. Mosher CE, Redd WH, Rini CM, Burkhalter JE, DuHamel KN. Physical,
psychological, and social sequelae following hematopoietic stem cell
transplantation: a review of the literature. Psychooncology. (2009) 18:113–
27. doi: 10.1002/pon.1399

6. Hacker ED, Ferrans CE. Quality of life immediately after
peripheral blood stem cell transplantation. Cancer Nurs. (2003)
26:312–22. doi: 10.1097/00002820-200308000-00010

7. Johansson E, Larsen J, Schempp T, Jonsson L, Winterling J. Patients’
goals related to health and function in the first 13 months after
allogeneic stem cell transplantation. Support Care Cancer. (2012) 20:2025–
32. doi: 10.1007/s00520-011-1310-x

8. Stallinga HA. Human Functioning in Health Care. Application of the

International Classification of Functioning, Disability and Health (ICF).

Groningen: University of Groningen (2015).
9. World Health Organization. International Classification of Functioning,

Disability and Health: ICF. 1st ed. vol. 2nd. Geneva: World Health
Organization (2001).

10. Muller R, Geyh S. Lessons learned from different approaches
towards classifying personal factors. Disabil Rehabil. (2015)
37:430–8. doi: 10.3109/09638288.2014.923527

11. De Commissie Innovatie Zorgberoepen & Opleiding. Naar nieuwe zorg en

zorgberoepen: de contouren. Diemen:De Commissie Innovatie Zorgberoepen
& Opleiding (2015).

12. Jambroes M, Nederland T, Kaljouw M, Van Vliet K, Essink-Bot ML, Ruwaard
D. Implications of health as “the ability to adapt and self-manage” for
public health policy: a qualitative study. Eur J Public Health. (2016) 26:412–
6. doi: 10.1093/eurpub/ckv206

13. Nathenson P. Application of holistic nursing in the rehabilitation setting.
Rehabil Nurs. (2012) 37:114–8. doi: 10.1002/RNJ.00028

14. Kearney PM, Pryor J. The international classification of functioning,
disability and health (ICF) and nursing. J Adv Nurs. (2004) 46:162–
70. doi: 10.1111/j.1365-2648.2003.02976.x

15. Li J, Prodinger B, Reinhardt J, Stucki G. Towards the system-wide
implementation of the international classification of functioning, disability
and health in routine practice: lessons from a pilot study in China. J Rehabil
Med. (2016) 48:502–7. doi: 10.2340/16501977-2067

16. Rentsch HP, Bucher P, Dommen Nyffeler I, Wolf C, Hefti H, Fluri E, et al. The
implementation of the “International Classification of Functioning, Disability
and Health” (ICF) in daily practice of neurorehabilitation: an interdisciplinary
project at the Kantonsspital of Lucerne, Switzerland. Disabil Rehabil. (2003)
25:411–21. doi: 10.1080/0963828031000069717

17. Cerniauskaite M, Quintas R, Boldt C, Raggi A, Cieza A, Bickenbach JE,
et al. Systematic literature review on ICF from 2001 to 2009: its use,
implementation and operationalisation. Disabil Rehabil. (2011) 33:281–
309. doi: 10.3109/09638288.2010.529235

18. Grill E, Stucki G. Criteria for validating comprehensive icf core sets and
developing brief ICF core set versions. J Rehabil Med. (2011) 43:87–
91. doi: 10.2340/16501977-0616

19. Yen T-H, Liou T-H, Chang K-H, Wu N-N, Chou L-C, Chen H-C. Systematic
review of ICF core set from 2001 to 2012. Disabil Rehabil. (2014) 36:177–
84. doi: 10.3109/09638288.2013.782359

20. Selb M, Escorpizo R, Kostanjsek N, Stucki G, Ustun B, Cieza A. A guide on
how to develop an international classification of functioning, disability and
health core set. Eur J Phys Rehabil Med. (2015) 51:105–17.

21. Bickenbach J, Cieza A, Rauch A, Stucki G. ICF Core Sets; Manual for Clinical

Practice. 1st ed. Göttingen: Hogrefe Publishing (2012). Available online at:
https://www.icf-core-sets.org/ (accessed November 20, 2016).

22. Danermark B, Granberg S, Kramer SE, Selb M, Möller C. The creation of a
comprehensive and a brief core set for hearing loss using the international
classification of functioning, disability and health.Am JAudiol. (2013) 22:323–
8. doi: 10.1044/1059-0889(2013/12-0052)

23. Becker S, Kirchberger I, Cieza A, Berghaus A, Harréus U, Reichel O,
et al. Content validation of the comprehensive ICF core set for head and
neck cancer (HNC): the perspective of psychologists. Psychooncology. (2010)
19:594–605. doi: 10.1002/pon.1608

24. Paanalahti M, Alt Murphy M, Lundgren-Nilsson Å, Sunnerhagen KS.
Validation of the comprehensive ICF core set for stroke by exploring the
patient’s perspective on functioning in everyday life. Int J Rehabil Res. (2014)
37:302–10. doi: 10.1097/MRR.0000000000000070

25. Haasjes J. Human Functioning of Patients After Hematopoietic Stem Cell

Transplantation DisplayedWith the International Classification of Functioning,

Disability and Health: A Delphi Study. (2016). Available online at: https://
dspace.library.uu.nl/handle/1874/334901 (accessed November 20, 2016).

26. Lambregts J, Grotendorst A, van Merwijk C. Bachelor of Nursing 2020: een

toekomstbestendig opleidingsprofiel 4.0.Houten/Diegem: Springer (2016).

Frontiers in Rehabilitation Sciences | www.frontiersin.org 9 August 2021 | Volume 2 | Article 710127

https://doi.org/10.1001/jama.2010.491
https://doi.org/10.1200/JCO.2002.06.077
https://doi.org/10.1038/bmt.2009.141
https://doi.org/10.1038/bcj.2011.14
https://doi.org/10.1002/pon.1399
https://doi.org/10.1097/00002820-200308000-00010
https://doi.org/10.1007/s00520-011-1310-x
https://doi.org/10.3109/09638288.2014.923527
https://doi.org/10.1093/eurpub/ckv206
https://doi.org/10.1002/RNJ.00028
https://doi.org/10.1111/j.1365-2648.2003.02976.x
https://doi.org/10.2340/16501977-2067
https://doi.org/10.1080/0963828031000069717
https://doi.org/10.3109/09638288.2010.529235
https://doi.org/10.2340/16501977-0616
https://doi.org/10.3109/09638288.2013.782359
https://www.icf-core-sets.org/
https://doi.org/10.1044/1059-0889(2013/12-0052)
https://doi.org/10.1002/pon.1608
https://doi.org/10.1097/MRR.0000000000000070
https://dspace.library.uu.nl/handle/1874/334901
https://dspace.library.uu.nl/handle/1874/334901
https://www.frontiersin.org/journals/rehabilitation-sciences
https://www.frontiersin.org
https://www.frontiersin.org/journals/rehabilitation-sciences#articles


Stallinga et al. ICF Core Set HSCT Patients

27. Arain M, Campbell MJ, Cooper CL, Lancaster GA. What is a pilot
or feasibility study? A review of current practice and editorial
policy. BMC Med Res Methodol. (2010) 10:67–88. doi: 10.1186/1471-
2288-10-67

28. Polit D, Beck C. Sampling in Qualitative Research. Nursing Research:

Generating and Assessing Evidence for Nursing Practice. Philadelphia: Wolters
Kluwer, Lippincott Williams &Wilkins (2012).

29. WHO Collaborating Centre for the FIC in The Netherlands. ICF-

Training in the Netherlands. WHO Familiy of International Classifications

(FIC) Newsletter. WHO Collaborating Centre for the FIC in The
Netherlands (2012).

30. Bettery BV. mHealth Application Bettery BV. (2016). Available online at:
https://www.bettery.nl (accessed Nov 20, 2016).

31. Bowen DJ, Kreuter M, Spring B, Cofta-Woerpel L, Linnan L, Weiner D,
et al. How we design feasibility studies. Am J Prev Med. (2009) 36:452–
7. doi: 10.1016/j.amepre.2009.02.002

32. Field A. Discovering Statistics Using SPSS. 3rd ed. London: Sage
Publications (2009).

33. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol.
(2006) 3:77–101. doi: 10.1191/1478088706qp063oa

34. Farrell J, Anderson S, Hewitt K, Livingston MH, Stewart D. A
survey of occupational therapists in Canada about their knowledge
and use of the ICF. Can J Occup Ther. (2007) 74(5-suppl):221–
32. doi: 10.1177/000841740707405S01

35. Tempest S, Harries P, Kilbride C, De Souza L. To adopt is to
adapt: the process of implementing the ICF with an acute stroke
multidisciplinary team in England. Disabil Rehabil. (2012) 34:1686–
94. doi: 10.3109/09638288.2012.658489

36. Reed GM, Leonardi M, Ayuso-Mateos JL, Materzanini A, Castronuovo D,
Manara A, et al. Implementing the ICF in a psychiatric rehabilitation setting
for people with serious mental illness in the Lombardy region of Italy. Disabil
Rehabil. (2009) 31(Suppl 1):S170–3. doi: 10.3109/09638280903317955

37. Heinen MM, van Achterberg T, Roodbol G, Frederiks CMA. Applying ICF
in nursing practice: classifying elements of nursing diagnoses. Int Nurs Rev.
(2005) 52:304–12. doi: 10.1111/j.1466-7657.2005.00433.x

38. Tempest S, Jefferson R. Engaging with clinicians to implement and evaluate
the ICF in neurorehabilitation practice. NeuroRehabilitation. (2015) 36:11–
5. doi: 10.3233/NRE-141185

39. Scheuringer M, Kirchberger I, Boldt C, Eriks-Hoogland I, Rauch A, Velstra I-
M, et al. Identification of problems in individuals with spinal cord injury from

the health professional perspective using the ICF: a worldwide expert survey.
Spinal Cord. (2010) 48:529–36. doi: 10.1038/sc.2009.176

40. McGrady ME, Williams SN, Davies SM, Pai ALH. Adherence to outpatient
oral medication regimens in adolescent hematopoietic stem cell transplant
recipients. Eur J Oncol Nurs. (2014) 18:140–4. doi: 10.1016/j.ejon.2013.11.007

41. Coleman CI, Limone B, Sobieraj DM, Lee S, Roberts MS, Kaur R, et al. Dosing
frequency andmedication adherence in chronic disease. J Manag Care Pharm.

(2012) 18:527–39. doi: 10.18553/jmcp.2012.18.7.527
42. Kohler F, Connolly C, Sakaria A, Stendara K, Buhagiar M, Mojaddidi M.

Can the ICF be used as a rehabilitation outcome measure? A study looking
at the inter- and intra-rater reliability of ICF categories derived from an
Adl assessment tool. J Rehabil Med. (2013) 45:881–7. doi: 10.2340/165019
77-1194

43. Verhoef J, Toussaint PJ, Putter H, Zwetsloot-Schonk JHM, Vliet Vlieland
TPM. The impact of introducing an ICF-based rehabilitation tool on
staff satisfaction with multidisciplinary team care in rheumatology: an
exploratory study. Clin Rehabil. (2008) 22:23–37. doi: 10.1177/026921550
7079845

44. Degeling P, Maxwell S, Kennedy J, Coyle B. Medicine, management,
and modernisation: a “danse macabre”? BMJ. (2003) 326:649–
52. doi: 10.1136/bmj.326.7390.649

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated organizations, or those of

the publisher, the editors and the reviewers. Any product that may be evaluated in

this article, or claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

Copyright © 2021 Stallinga, Bakker, Haan, van Os-Medendorp, Kars, Overgoor,

Stewart and Roodbol. This is an open-access article distributed under the terms

of the Creative Commons Attribution License (CC BY). The use, distribution or

reproduction in other forums is permitted, provided the original author(s) and the

copyright owner(s) are credited and that the original publication in this journal

is cited, in accordance with accepted academic practice. No use, distribution or

reproduction is permitted which does not comply with these terms.

Frontiers in Rehabilitation Sciences | www.frontiersin.org 10 August 2021 | Volume 2 | Article 710127

https://doi.org/10.1186/1471-2288-10-67
https://www.bettery.nl
https://doi.org/10.1016/j.amepre.2009.02.002
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1177/000841740707405S01
https://doi.org/10.3109/09638288.2012.658489
https://doi.org/10.3109/09638280903317955
https://doi.org/10.1111/j.1466-7657.2005.00433.x
https://doi.org/10.3233/NRE-141185
https://doi.org/10.1038/sc.2009.176
https://doi.org/10.1016/j.ejon.2013.11.007
https://doi.org/10.18553/jmcp.2012.18.7.527
https://doi.org/10.2340/16501977-1194
https://doi.org/10.1177/0269215507079845
https://doi.org/10.1136/bmj.326.7390.649
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/rehabilitation-sciences
https://www.frontiersin.org
https://www.frontiersin.org/journals/rehabilitation-sciences#articles

	The Usability of the Preliminary ICF Core Set for Hospitalized Patients After a Hematopoietic Stem Cell Transplantation From the Perspective of Nurses: A Feasibility Study
	Introduction
	Methods
	Design
	Population and Study Procedure
	Data Collection
	Data Analysis

	Results
	Use of ICF Categories of the ICF Core Set
	Practicality of the ICF Core Set
	Demand for the ICF Core Set
	Acceptability of the ICF Core Set
	Implementation of the ICF Core Set

	Discussion
	Conclusion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	References


