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The Effect of Educational Intervention on Care
Dependency and Symptom Management After
Hematopoietic Stem Cell Transplantation:

A Theory-Based Randomized Controlled Study
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Abstract

The objective of the research was to determine the effect of educational intervention based on Bandura’s
Social Cognitive Learning Theory on care dependency and symptom management after hematopoietic
stem cell transplantation.

Methods. This randomized controlled trial was conducted between January 2019 and February 2020 at
the Hematopoietic Stem Cell Transplantation Center. All the patients were randomly divided into two groups:
53 individuals in the intervention group and 53 individuals in the control group. The sociodemographic data
collection form, the Edmonton Symptom Assessment Scale and the Care Dependency Scale were used for
data collection. Data were collected from the patients one day after hematopoietic stem cell transplantation
and 12 weeks later.

Results. There were no statistically significant differences between the groups regarding the mean scores
of the Edmonton Symptom Assessment Scale and the Care Dependency Scale at baseline. Twelve weeks
after intervention, there were statistically significant differences between the groups regarding the mean
scores of the Edmonton Symptom Assessment Scale and the Care Dependency Scale.

Conclusions. Educational intervention along with telephone counseling based on Bandura’s theory was
found to be an effective way to reduce symptom severity and care dependency in patients who underwent
hematopoietic stem cell transplantation and is recommended for all patients after hematopoietic stem cell
transplantation.
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340, 000 cumulative HSCTs were reported to be performed
and in 2018, 22, 729 HSCTs were performed [2, 3]. HSCT
trends have increased in non-malignant and malignant dis-
eases as well [4]. However, after transplantation, patients
who were hospitalized for 3 or 4 weeks experienced some
complications and symptoms that mostly started before
transplantation and remained high even 100 days after
transplantation; moreover, symptoms lasted for about two
years [5, 6].

Introduction

Cancer is a global health issue. Even though the death rates
of cancer have significantly decreased in recent decades, its
prevalence remains high. According to the World Health
Organization’s (WHO) GLOBOCAN 2020 report, 19.2 mil-
lion new cases and 9.9 million cancer deaths occurred in
2020. About 1.3 million of these cases were diagnosed with
non-Hodgkin lymphoma, leukemia, multiple myeloma,

Hodgkin lymphoma [1].

Hematopoietic stem cell transplantation (HSCT) is
a common treatment for hematologic malignancies such
as non-Hodgkin lymphoma, leukemia, multiple myeloma,
Hodgkin lymphoma. In the United States, by 2014, about

The reasons for these complications and symptoms
were HCTS itself and side effects of therapies used in
addition to HSCT, including chemotherapy, radiotherapy,
immunosuppression [7-10]. After HSCT, patients experi-
enced physical, physiological, and social problems. Fre-


https://doi.org/10.21802/gmj.2021.4.3
https://orcid.org/0000-0002-8291-8274
https://orcid.org/0000-0001-5592-9755

The Effect of Educational Intervention on Care Dependency and Symptom Management After Hematopoietic Stem
Cell Transplantation: A Theory-Based Randomized Controlled Study — 2/9

quently occurring physical symptoms included loss of ap-
petite, skin, eye, and mouth problems, sleep difficulties,
fatigue, while physiological problems included distress,
anxiety, and depression [7]. Especially patients’ physi-
cal well-being was adversely affected after the reinfusion
phases [11].

In the literature, these symptoms and complications
have been reported to negatively affect the patients’ qual-
ity of life (QoL) [6, 12, 13]. One of the main objectives
of nursing care is to improve the patients’ QoL. There-
fore, nurses need to control these symptoms. Nurses are
primarily responsible for general care of patients in the hos-
pital and their education to maintain symptom management
when patients are discharged from the hospital [8]. In addi-
tion, patient follow-up has been reported to be important
to improve the patient’s QoL and reduce symptom sever-
ity [8, 14, 15].

Patients’ care dependency is associated with their symp-
tom burden. As the patient’s symptom and its severity in-
crease, patient’s dependency on care increases as well [16,
17]. For this reason, symptom management is important
to decrease patients’ care dependency as well. Treatment-
related symptoms of HSCT last for about two years [5, 6].
Thus, self-management is a crucial part of symptom man-
agement in these patients. The WHO strongly recommends
the implementation of self-management interventions in
long-term care [18]. Guiding patients about their self-
management is important to increase their self-efficacy.

Bandura’s Social Cognitive Learning Theory is a theory
of the learning process. The theory states that learning is
a cognitive process occurring in a social context because we
learn from our interactions with others. There are four steps
of learning: attention, retention, reproduction, and moti-
vation. Perceived self-efficacy is an important component
of reproduction and motivation [19, 20]. Thus, improving
self-efficacy is a key factor to maintain the management of
symptoms such as long-term diseases [18]. As evaluating
the persons’ ability to manage symptoms is a cognitive
process, the patients’ perception of their ability is a key
factor to determine the problems and to improve symptom
management. According to Bandura, the development of
self-efficacy is the way to create a target behavior in pa-
tients [18]. Educational interventions have been reported
as an effective way to improve patients’ self-efficacy in
specific groups of diseases such as asthma, diabetic foot,
chronic kidney disease, and some types of cancer [21-25].
However, there is a gap in studies evaluating the effect
of educational intervention on self-management in post-
HSCT patients.

The objective of the research was to determine the ef-
fect of educational intervention on care dependency and
symptom management in post-HSCT patients.

Materials and Methods

Study Design
The study was of a randomized controlled design (Fig. 1).
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Figure 1. Flow diagram of the study.

Study Setting and Sample

The study was carried out at the Hematopoietic Stem Cell
Transplantation Center of University Hospital between Jan-
uary 2019 and February 2020. Power analysis was used for
sample determination: the minimum required sample was
determined as 45 for each group and 90 in total (o = 0.05,
0.95 CI, d =0.70, actual power = 0.95). Considering the po-
tential data lost during the follow-up period, the study was
carried out with 106 (53 individuals per group) patients
who were divided into two groups, the intervention and
control groups, by using computer-assisted simple random-
ization.

Inclusion Criteria

* patients diagnosed with cancer (for 6 months or
more);

* patients selected for treatment with HSCT;

* patients at the age of 18 years and older;

* patients able to communicate in Turkish;

* patients able to use a mobile phone (to answer a phone
call and read messages);



The Effect of Educational Intervention on Care Dependency and Symptom Management After Hematopoietic Stem
Cell Transplantation: A Theory-Based Randomized Controlled Study — 3/9

* patients agreed to participate in the study.

Data Collection

Data collection started before patients received HSCT at
the center. The sociodemographic data collection form was
introduced to patients before their treatment. One day after
treatment (pre-test), the Edmonton Symptom Assessment
Scale (ESAS) and the Care Dependency Scale (CDS) were
proposed to patients. The ESAS and CDS assessments
were repeated on the 4™, 8, and 12" weeks after treatment
(Fig. 1). Face-to-face interviews were used during the pre-
test and the 121 week, while phone calls were used for
data collection on the 4™ and 8™ weeks. However, there
was data missing for the 4™ and 8" weeks as some patients
did not answer phone calls, and other patients rejected to
answer any questions. For this reason, the data of these
weeks were not analyzed.

Sociodemographic Data Collection Form

This form was developed by researchers after literature
review [8, 10, 26, 27] and consisted of 10 items, including
age, gender, marital status, number of children, educa-
tion level, working status, income level, diagnosis, disease
duration, and type of transplantation (autologous and allo-
geneic). All information was self-reported and collected
from patients.

Care Dependency Scale

The scale was developed by Dijkstra [28] and includes var-
ious physical and psychological aspects, providing a com-
prehensive assessment of patient’s care dependence [28].
The validity and reliability of the Turkish version were
assessed by Hakverdioglu et al. [29]. The original ver-
sion of the scale consists of 15 items assessing eating and
drinking, incontinence, body posture, mobility, day and
night patterns, getting dressed and undressed, body tem-
perature, hygiene, avoidance of danger, communication,
contact with others, sense of rules and values, daily activi-
ties, recreational activities, and learning ability. During its
Turkish adaptation, two new items, namely memory and
pray, were added to the scale and, therefore, the Turkish
version consists of 17 items. The responses for the items
range from 1 (completely dependent) to 5 (completely in-
dependent) points. Accordingly, the scores of the scale
range from 17 and 85. Higher points reflect lower patient’s
dependency. In the current study, Cronbach’s alpha value
was 0.90.

Edmonton Symptom Assessment Scale

The scale was created by a group of palliative care physi-
cians working at the University of Alberta, Edmonton, Al-
berta, Canada. The scale was developed to assess the in-
tensity of nine common symptoms experienced by can-
cer patients, including pain, tiredness, nausea, depression,
anxiety, drowsiness, appetite, well-being, and shortness
of breath. Patients score the severity of each symptom
from O to 10, where 0 means the absence of the symptom,
and 10 means the worst possible severity of the symptom.
The Turkish validity and reliability of the scale were as-
sessed by Sadirli and Unsar in 2008. In the Turkish version,

other common symptoms, including skin and nail changes,
oral sores, hand numbness, were added. Thus, the Turkish
version of the scale consists of 11 items [30]. Cronbach’s
alpha of the Turkish version of the scale was reported as
0.83 [30]. Cronbach’s alpha in this study was found to
be 0.82.

Interventions

A printed booklet for educating patients was prepared af-
ter reviewing the literature [26, 27, 31, 32]. The booklet
was evaluated by 10 different professionals, namely two
hematologists, four hematology nurses, and four nursing
academicians. The booklet was revised with regards to
experts’ opinions before its use in patient education.

Prior to HSCT, the researcher introduced herself and
the study to the patient. A verbal and written permission
was obtained from patients before the study. The sociode-
mographic data collection form was offered to patients.
The ESAS and the CDS questionaries were used one day af-
ter HSCT. This first assessment was considered as the base-
line for the study.

In the intervention group, patients were educated by
means of a booklet and PowerPoint presentation after the ini-
tial assessment. All educations were carried out by the same
researcher and took approximately one hour per patient.
The training content was as follows: (1) the introduction
and discussion of expectations; (2) the identification and
types of possible post-transplant complications; (3) com-
mon post-transplant symptoms and their management (con-
stipation, diarrhea, hair loss, anorexia, anemia, infection,
bleeding, nausea/vomiting, pain, fatigue, mouth and gum
problems, sleep difficulties, sexual problems, psychologi-
cal problems); (4) the measures to alleviate possible post-
transplant symptoms; (5) the information about who they
can contact when they need support and when they need to
apply to the hospital. A PowerPoint presentation was used,
and a booklet was provided to each patient. After presenta-
tion, the researcher asked patients if they had any questions
and all patients’ questions were answered by the researcher.
After patients were discharged from the hospital, education
was followed by telephone counseling. Twice a week, text
messages were sent to patients to inform and remind them
about symptom management. Patients’ questions were an-
swered by the researcher. The frequency of patients’ calls
for a question ranged between 8 and 17 per week. Patients
were assessed on the 4", 8 and 12" weeks by using
the ESAS and CDS via telephone interviews. There are
four sources of information to assess the individuals’ self-
efficacy: performance outcomes, vicarious experiences,
verbal persuasion, and physiological feedback [33, 34].
Performance outcomes were assessed by using the ESAS
questionnaire; for verbal persuasion, telephone counseling
was used, and patients were encouraged by the researcher;
to provide vicarious experiences to patients, other patients’
positive outcomes in symptom management due to this
education were shared with patients of the intervention
group. However, face-to-face meeting and experience shar-
ing were not carried out due to the high risk of infection in
these groups.

For patients in the control group, routine hospital care
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was provided. These patients were informed by nurses in
their wards without any presentation or a booklet. They
were offered the ESAS and CDS assessments only after
their discharge from the hospital. There wasn’t any tele-
phone counseling.

Data Analysis

Data of the study were analyzed by using IBM SPSS v25
software. G-power 3.1.9.4 software was used for sample
calculation. Descriptive findings of the study were pre-
sented as the number (n), the percentage (%), the mean,
standard deviation, the median, and the minimal and max-
imal values. The Shapiro-Wilk test was used to evaluate
the normal distribution of data. After determining the nor-
mal distribution of data, the Paired sample t-test was used
to determine changes in the ESAS and CDS mean score
over time. The Independent sample t-test was used for
comparing the mean scores of the ESAS and CDS between
the intervention and control groups. The Chi-Square test
was used to determine the differences in sociodemographic
characteristics between the intervention and control groups.

Results

Sociodemographic and disease-related characteristics of
patients in the intervention and control groups are demon-
strated in Table 1. Both groups did not differ significantly
in all characteristics.

There was no statistically significant difference be-
tween the groups in the ESAS mean scores at base-
line (p > 0.05); there was a statistically significant differ-
ence between the groups in the post-test regarding the mean
scores of the ESAS and symptoms (p < 0.05) (Table 2).

There was no statistically significant difference be-
tween the groups in the CDS mean scores at basebase-
line (p > 0.05); there was a statistically significant differ-
ence between the groups in the post-test regarding the CDS
mean scores and its subdomains (p < 0.05) (Table 3).

The interventional group was characterized by signif-
icantly lower mean score value of the ESAS and higher
mean score value of the CDS 12 weeks after interven-
tion (Table 4). Educational intervention had a large effect
on the severity of symptoms (Cohen’s d = 1.364) and pa-
tients’ care dependency (Cohen’s d = 0.815).

Discussion

HSCT is a common treatment worldwide [2]. However, it
causes many symptoms experienced by patients following
the treatment and discharge [5, 8]. These symptoms per-
sist for up two years and require behavior change [5, 6].
Bandura, in his Social Cognitive Learning Theory, has sug-
gested that increasing individual’s self-efficacy is a key
point to achieve outcomes [33]. In the current study, ed-
ucational intervention, one of the best ways to increase
self-efficacy, was used to increase patients’ self-efficacy
in symptom management [33]. Patients’ performance out-
comes were measured via evaluating the severity of their
symptoms with the ESAS. We measured patients’ care de-
pendency as well since we expected a decrease in their care

dependency with an increase in their symptom manage-
ment.

In the current study, we found that tiredness had the high-
est score on the ESAS scale followed by well-being, ap-
petite, and depression. Fatigue was one of the most com-
mon symptoms among cancer patients, especially after
treatment. Accordingly, fatigue has been reported as a com-
mon symptom in cancer patients after HSCT [35-37]. In
a study conducted by Mosher et al. (2011), among QoL
concerns, the two most common complains were I get
tired easily” with 56.4% and "I have lack of energy” with
42.1% [38]. Our findings on tiredness were consistent
with the literature in this respect. Cohen et al. (2012)
have reported that patients’ physical, social, and func-
tional well-being decreased after HSCT [6]. Similarly,
Janicsak et al. (2013) have reported that patients’ physi-
cal, social, emotional, and functional well-being decreased
after HSCT [39]. In a study comparing the symptoms
of cancer patients who underwent HSCT and those who
did not undergo HSCT, Ward et al. (2020) have reported
that the “’lack of appetite” score in patients who underwent
HSCT was 10.66 £ 23.2, while other cancer patients’ score
was 6.07 &= 15.6 [40]. After HSCT, protective isolation was
needed and this contributed to the physiological problems
among patients [41]. Mosher ef al. (2011) have reported
that patients undergoing HSCT were likely to develop de-
pression and females were at higher risk than males [38].
The common symptom profile of our study was in line with
the literature.

The mean ESAS scores after transplantation were
46.22 + 23.82 in the intervention group and 42.98 + 22.11
in the control group. Ovayolu et al. (2013) have reported
that there was an increase in all ESAS symptoms, ex-
cept for anxiety, after transplantation [13]. According to
Kako et al. (2018), the optimal cut-off values for pain,
tiredness, drowsiness, nausea, lack of appetite, and dys-
pnea were 4, 4, 4, 2, 5, and 4, respectively [42]. In our
study, all the scores of these symptoms in the intervention
group, except for lack of appetite, were over the cut-off
score. In the current study, higher symptom severity scores
after transplantation (pre-test) were similar to those from
the literature. In the pre-test assessment, the mean CDS
scores were 55.87 £ 24.92 in the intervention group and
56.90 £ 29.38 in the control group. Several studies have
showed that an increase in symptoms and their severity led
to an increase in care dependency [43, 44]. Accordingly,
patients’ care dependency was high in both groups.

In this study, we found that educational intervention
and telephone counseling based on Bandura’s theory were
effective to decrease the severity of symptoms and care de-
pendency. Akgiin Sahin and Ergiiney (2016) have reported
that educational intervention was found to be effective in
reducing symptom frequency and severity, discomfort level
in cancer patients [45]. According to Qiao et al. (2021),
patient education was effective in cognitive symptom man-
agement [25]. Cioce et al. (2020) have found that edu-
cational intervention was effective in terms of QoL and
some symptoms experienced by patients who underwent
HSCT such as anxiety and depression [31]. A study con-
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Table 1. Comparison of the ESAS and CDS mean scores between groups and pre-test and post-test.

Intervention group Control group

n (%) n (%) vl
Age groups, years
18-28 10 (18.9) 11 (20.7)
29-39 16 (30.2) 17 (32.1)
40-50 14 (26.4) 14 (26.4) 1.341/0.512
51-61 9 (17.0) 8 (15.1)
62 and older 4(7.5) 3(5.7)
Gender
Female 25 (47.2) 25 (47.2) 0.641/0.423
Male 28 (52.8) 28 (52.8)
Marital status
Married 36 (67.9) 34 (64.2) 0.216/0.398
Single 17 (32.1) 19 (35.8)
Having a child
Yes 33 (62.3) 32 (60.4) 1.135/0.287
No 20 (37.7) 21 (39.6)
Education level
Primary school 25 (47.2) 24 (45.3)
High school 20 (37.7) 22 (41.5) 1.096/0.578
University degree 8 (15.1) 7(13.2)
Profession
Employee 32 (60.4) 34 (64.2)
Housewife 15 (28.3) 12 (22.6) 1.390/0.499
Retired 6(11.3) 7(13.2)
Income Level
Income is higher than the expenses 16 (30.2) 14 (26.4)
Income is equal to the expenses 29 (54.7) 30 (56.6) 0.526/0.432
Income is lower than the expenses 8 (15.1) 9 (17.0)
Disease
Multiple myeloma 13 (24.5) 12 (22.6)
Lymphoma 14 (26.4) 16 (30.2) 1.395/0.228
Leukemia 26 (49.1) 25(47.2)
Disease duration
0-1 year 17 (32.1) 14 (26.4)
1-2 years 25 (47.2) 27 (50.9) 1.604/0.691
2 years or more 11 (20.7) 12 (22.7)
Transplantation type
Autologous 26 (49.1) 24 (45.3) 1.135/0.287
Allogenic 27 (50.9) 29 (54.7)
Table 2. Mean scores of the ESAS in groups before and after education.
Pre-test Post-test

Intervention group  Control group p Intervention group  Control group p
Pain 4.034+2.11 4.674+2.48 0.103 2.80+1.10 5.1242.15 0
Tiredness 5.954+2.73 5.1442.06 0.215 3.04£1.79 6.00+£2.44 0
Nausea 2.40£2.26 2.5542.10 0.167 1.1640.80 3.95+1.26 0
Depression 5.134+2.18 5.304+2.33 0.181 2.71+1.05 5.3242.30 0
Anxiety 4.8042.53 4.26+2.07 0.205 3.53+1.94 5.104+2.43 0
Drowsiness 5.12+2.14 5.054+2.15 0.328 3.66+2.14 5.48+2.16 0.002
Lack of appetite 5.53+2.99 4.194+2.72 0.96 3.12+1.70 5.2242.01 0
Well-being 5.80+2.34 5.2542.01 0.236 3.14+1.86 6.37+£2.99 0
Shortness of breath 2.43+£2.72 2.114£2.26 0.772 1.30+0.75 3.54+1.30 0.003
Skin and nail changes 1.904+0.35 1.584+0.21 0.788 0.834+0.31 2.16£1.02 0.001
Oral sores 1.534+0.74 1.05+0.73 0.103 0.504+0.46 1.984+0.94 0.003

Hand numbness 1.60+0.73 1.83+0.99 0.096 1.01£0.91 2.30£1.22 0.008
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Pre-test Post-test

Intervention group  Control group P Intervention group  Control group P
Eating/drinking 3.22+1.52 3.54+1.09 0.15 4.34+1.90 2.00+1.39 0
Incontinence 3.11+1.10 3.18+1.41 0.135 4.88+1.73 3.14+1.44 0
Body posture 3.73£1.59 3.20£1.85 0.183 4.63+1.80 3.24+1.13 0
Mobility 3.65+1.48 3.54+1.19 0.171 4.32+1.66 2.82+1.28 0
Day/night pattern 3.19+1.04 3.60+1.68 0.284 4.69+1.54 3.20+1.43 0
Getting (un)dressed 3.07£1.75 3.48+1.27 0.366 4.52+1.85 2.50£1.37 0.001
Body temperature 3.65+1.51 3.42+1.55 0.537 4.90+1.49 3.46+1.93 0
Hygiene 2.00+1.56 2.34+1.11 0.258 3.97+1.01 3.56+1.98 0
Avoidance of danger 2444143 2.52+1.07 0.439 3.42+1.42 2.44+3.09 0
Communication 4.00+1.81 3.95+1.03 0.708 4.94+1.31 3.08+1.02 0.001
Contact with others 3.90+1.48 4.02£1.99 0.291 4.51£1.39 3.90+1.96 0.003
Pray 3.444+1.93 3.50£1.70 0.11 4.97+1.58 3.30£1.25 0.005
Sense of rules/values 3.37+1.06 3.50+1.45 0.099 4.23+1.77 3.30+1.20 0.004
Daily activities 2.444+1.93 2.50+1.04 0.134 3.15+1.61 2.30+3.06 0.003
Recreational activities 3.44£1.80 3.50£1.29 0.336 4.20£1.01 3.30£3.97 0.003
Memory 3.82+1.05 3.69+1.13 0.552 4.37£1.00 3.60+2.85 0.004
Learning ability 3.40+1.77 3.46+1.80 0.237 3.95+1.48 3.41+2.62 0.003

Table 4. Comparison of the ESAS and CDS mean scores between groups and pre-test and post-test.

Intervention Control group ¢ P
group
Pre-test 46.22423.82 42.98422.11 -0.218 0.623%*
ESAS Post-test 26.80+14.81 52.54422.22 6.139 <0.001**
-2.662 3.171
p 0.010* 0.002*
Pre-test 55.87+£24.92 56.90429.38 0.134 0.579%**
CDS Post-test 73.98425.11 52.55427.40 -5.703 <0.001**
t 6.94 10.659
p 0.001* 0.003*

Notes: * Paired-sample t-test; ** Independent sample t-test.

ducted by Sherman et al. (2012) has revealed that psy-
choeducation plus telephone counseling was effective to
improve patients’ overall health, psychological well-being,
and social adjustment [46]. On the other hand, according
to several studies, educational intervention was an effec-
tive way to improve self-efficacy in various conditions as
well [22, 24, 25]. Hoffman (2013) has reported that en-
hancing self-efficacy was essential for optimizing cancer
outcomes in patients [18]. An increase in self-efficacy is
known to lead to an increase in patients’ self-management.
As patients’ self-management increase, their care depen-
dency and symptom decrease. For nurses, it is difficult to
manage symptoms after HSCT and to decrease the patients’
level of care dependency; however, theories, especially
best-studied theories such as Bandura’s Social Cognitive
Learning Theories, help nurses manage such challenging
conditions, as they explain the learning process of the indi-
viduals and which inputs and interventions are needed to
improve knowledge and to develop behavior [8, 18, 22, 24].
Performance outcomes (symptom severity and care depen-
dency) in our study supported Bandura’s Social Cognitive
Learning Theory.

We found that educational intervention had a great
effect on symptom severity and care dependency in patients

after HSCT. However, the framework for the study was
that of a complex intervention as described by the UK
Medical Research Council [47]. Within this framework,
it is difficult to isolate the effect of intervention. A single
study reveals only one aspect of intervention and multiple
studies are required to elucidate any effect more clearly.
Thus, more studies are needed to support this effect on
symptom severity and care dependency.

Limitations

The study was carried out in a single-center design; the sam-
ple of the study was limited and consisted of 106 patients.
Further studies involving larger groups and different popu-
lations are needed.

Conclusions

Patients’ care dependency and symptom severity after HSCT
were high. Educational intervention based on Bandura’s

theory was found to be an effective way to decrease pa-
tients’ care dependency and symptom severity.
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Recommendations

Nurses are recommended to use Bandura’s theory in edu-
cating patients after HSCT, combining this education and
telephone counseling. Nursing curricula need to include
these types of theories, e.g., Bandura’s Social Cognitive
Learning Theory, to manage such complex patients’ condi-
tions. These theories should be incorporated into clinical
training for nurses as well.
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