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Abstract 

Background: Patients with hematological malignancies who undergo hematopoietic stem cell transplantation (HSCT) face complex chal-

lenges and need appropriate information to help them cope with the physical and psychological demands of their treatment and expe-

rience greater health related quality of life (HRQoL). This study investigated the impact of a specially designed booklet about HSCT, on 

patients’ satisfaction from information, overall emotional distress and HRQoL. 

Method and Material: A total of 127 HSCT patients were randomly assigned to receive standard verbal information (control group, n=63) 

or the additional printed information (intervention group, n=64). Patients’ satisfaction was assessed at two time-points; at admission to 

the transplant unit and at discharge. Emotional distress and HRQoL were also evaluated at 3 and 6 months post-HSCT. Intention-to-treat 

analysis was performed. 

Results: Patients’ characteristics were similar in the two arms. The experimental group reported highest levels of satisfaction when com-

pared with patients attending standard verbal approach (p<0.004). No significant differences between groups were noted, regarding 

patients’ desired attitude about the amount of perceived information. Overall, 65% of patients wanted all the available information. Most 

participants considered that the booklet was easy to read and helpful in recalling medical instructions. High levels of satisfaction were 

strongly correlated with reduction in anxiety levels and improvement in overall HRQoL, at discharge from the transplant unit.  

Conclusion: Our results demonstrate printed materials can be a beneficial and practical method for patients to gain comprehensible 

information for HSCT. However, further well-designed, longitudinal multicenter randomized trials are needed to confirm our findings. 
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INTRODUCTION 

Hematopoietic stem cell transplantation (HSCT) is a complex 

procedure and one of the most aggressive treatments for hema-

tological disorders, that requires high doses of chemotherapy, 

and in some cases radiation, to eradicate the disease.1,2 HSCT 

patients accept significant risks in return for the possibility of 

cure and face numerous physical, mental and emotional chal-

lenges across the HSCT trajectory. 1 Psychosocial distress often 

results from regimen-related toxicities, long periods of isolation, 

lengthy in-hospital stays, a range of symptoms induced by graft 

versus host disease (GvHD) and long lasting complications.2 

High rates of anxiety and depression are evident amongst he-

matological cancer patients undergoing HSCT and may be min-

imized by ensuring that patients are adequate prepared for such 

threatening procedures. This presupposes that patients are pro-

vided with tailored information and are sufficiently involved in 

decision making.3-5 

Although little work has been done with patients diagnosed with 

hematological cancers, research with other cancer patient 

groups (solid tumors), suggests clinicians should be able to 

identify the amount and type of information patients wish to re-

ceive and to recognize their preferences for the extent of their 

involvement in decision making. The provision of relevant, up to 

date and understandable information is seen as an important 

dimension of quality in patient-centered cancer care. There is 

now clear evidence to suggest that the need for detailed infor-

mation is especially elevated among cancer patients and their 

families. The majority of cancer patients (>80%) want as much 

information as possible about their disease, treatment and re-

habilitation.6-8 

However, the general pattern that emerges from the literature is 

that large numbers of patients with cancer often report poor un-

derstanding and recall of what doctors tell them and, in addition, 

often express dissatisfaction with the quantity (defined as the 

amount of received information) and quality (defined as the use-

fulness of the received information) of information they receive 

about aspects of their disease and treatment. Poorly informed 

patients are less likely to comply with treatment and adhere to 

medical advice, or participate in the medical decision-making 

process. They are also more likely to experience a high degree 

of uncertainty and anxiety, or seek scientifically unacceptable 

therapies.5,8,9 

The goal of providing sufficient information is to prepare pa-

tients for their treatment, to increase adherence and abilities to 

cope with the illness, as well as to promote recovery. Adequate 

information can reduce patients’ psychological burden and im-

prove their health related quality of life (HRQoL) and satisfaction 

with care. It has been shown that in order to be effective, pre-

paratory information should be clear and easy to comprehend, 

responsive to patients’ needs and preferences and in accordance 

with their cognitive coping style.9-13 

There are a number of existing approaches to providing infor-

mation to cancer patients. These include patient-clinician inter-

action, written/printed leaflets, audio-visual materials, tele-

phone helplines, and more recently, websites accessed via the 

Internet.1,14-17 Recent reviews of randomized controlled clinical 

trials (RCTs) have evaluated the impact of information-giving in-

terventions and demonstrated that in the main, these methods 

are effective, when enhancing understanding, knowledge and 

recall, and promoting satisfaction with communication. How-

ever, some information sources often are not tailored to the in-

dividual needs of cancer patients. The appropriate satisfaction of 

information provision preferences has been associated with 

positive health outcomes. With regard to anxiety and depres-

sion, the evidence is equivocal, because a number of studies 

have shown positive effects, whereas others have shown no ben-

efit. Much less is known about the impact of information-giving 

tools on overall HRQoL. Concerning the efficacy of information 

interventions specifically for hematological cancer patients un-

dergoing HSCT, there has been limited published research.1,2,17-

22 

We hypothesized that a patient-centered information interven-

tion, performed as a face-to-face discussion supplemented with 

written material about HSCT, would increase satisfaction levels 

from information provision (primary outcomes), improve HRQoL 

and reduce levels of psychological distress (secondary out-

comes), in an assessment up to six months after transplantation. 

In a RCT we investigated the efficacy of an information booklet, 

especially designed for Greek hematological cancer patients un-

dergoing HSCT.  
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MATERIALS AND METHODS 

Study design 

A prospective non-blinded, one single center RCT was con-

ducted at the Department of Hematology and Lymphomas and 

Blood and Marrow Transplantation (BMT) Unit of Evangelismos 

Hospital in Athens, between January 2018 and September 2020.  

Patient eligibility 

Patients were eligible to participate if they had: a confirmed di-

agnosis of hematological malignancy (myeloma, lymphoma, 

leukemia), scheduled to be treated with HSCT for the first time; 

were aged 18 years or older and were able to provide informed 

consent. Non-Greek patients were excluded, as were those who 

were illiterate or had vision impairments that could affect their 

ability to read. Also exclusion criteria comprised pre-existing 

major psychiatric problems, therapy with CAR-T cells and re-

lapse or reoccurrence of major disease, requiring supplementary 

transfusion of hematopoietic stem cells. Patients received fol-

low-up care after HSCT at the hospital where they had been 

transplanted. Eligible patients were identified by the clinical trial 

nurse. 

Recruitment and consent procedure 

Patients were recruited from the inpatient BMT Unit of the hos-

pital. The clinical trial nurse approached patients shortly after 

their admission to the BMT Unit and invited them in-person to 

participate in the study. An information sheet and a consent 

form were provided to patients, explaining the nature and the 

purpose of the study, outlining of their right to withdraw at any 

time and guaranteeing their privacy and anonymity. Patients 

who indicated an interest in participating, were asked to sign the 

consent form before randomization. Identifiable data was anon-

ymized via a Unique Participant Number (UPN), given automat-

ically at admission time through the electronic record system.  

Randomization and blinding 

Randomization was performed by the transplant coordinator 

nurse, in order to prevent selection bias from the clinical trial 

nurse, using a random digit generator and sealed envelopes. 

Health care providers and the clinical trial nurse were blinded to 

the allocation sequence. However, neither participants nor the 

research team could be blinded to the intervention applied. Pa-

tients were informed about their assignment exactly after they 

signed the informed consent. A research assistant, not involved 

in the intervention delivery, carried out all data analysis. 

Sample size 

A priori power analyses indicated a required sample size of 

N=128 patients at baseline (64 per arm), with an anticipated 

dropout rate of 10% from baseline up to 6 months. The sample 

size was determined to achieve 80% power, at a 0.05 significance 

level.  

The Information procedure  

Each patient allocated to the experimental group attended an 

information session given by the clinical trial nurse, during which 

patients were given a booklet about HSCT, especially designed 

for the current study. The average time for the completion of the 

presentation was approximately 30 minutes. Afterwards patients 

were encouraged to ask questions and express concerns. The 

research protocol prescribed that the nurse would not provide 

any additional information other than that included in the book-

let. Questions that could not be addressed by the nurse were 

referred back to the treating hematologists. At the end of the 

session, patients were given the booklet to read again whenever 

necessary.  

The booklet used in the intervention was entitled ‘Stem cell 

transplantation - an information guide for patients’ and it con-

sisted of 32 pages, altogether with illustrations. The content was 

designed to outline both the procedures and the sensations the 

patient would experience, as well as to present practical instruc-

tions on diet, precautions and self-care, pointing out that book-

lets cannot substitute the discussion with the doctor or the reg-

ister nurse.  Its sections were headed: ‘Introduction: general in-

formation about blood and blood marrow’, ‘General information 

about HSCT: the major types of transplantation and sources of 

transplants’, ‘Detailed information about your stay at the BMT 

unit (your room, the recommended precautions to prevent infec-

tions, your daily program of care, your caregivers’ role, the appro-

priate diet to follow)’, ‘Detailed information about HSCT (condi-

tioning treatment, stem cell infusion, side-effects, duration of hos-

pitalization)’, ‘Information and useful advice about your discharge 

from the BMT unit and the immediate post-transplant period 
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(medication compliance, coming back safely to daily life, recog-

nizing the symptoms you must immediately report to the 

healthcare team, next follow-up appointment with your doctor)’ 

and ‘Information to keep in mind (contact list, important high-

lights about medicine, diet and hygiene)’. The information tool 

was pilot tested on 6 randomly selected patients (they were ex-

cluded from the final sample), who gave feedback on content 

and structure. Their feedback was evaluated and incorporated, if 

recommended changes reflected the views of the majority.  

In the control condition of the study, patients received the rou-

tine verbal information about HSCT, provided during the treat-

ment consultation by the medical hematologist and it was sup-

plemented with a brief written material, explaining the treat-

ment process and its consequences, accompanied with a con-

sent form, necessary to be signed by all recipients before trans-

plantation.   

Data collection 

Medical records and hospital charts were consulted to retrieve 

clinical and basic sociodemographic data (sex, age). Clinical data 

included transplant details, information about diagnosis, length 

of stay at the BMT unit, Hematopoietic Cell Transplantation 

Comorbidity Index (HCT-CI), the Karnofsky Performance Scale 

Index (used to classify patients as to their functional impair-

ment). Additional sociodemographic data (marital status, edu-

cational level, occupation, place of residence) were elicited from 

patients, using a study-specific questionnaire. Data of non-con-

senters was also recorded to allow for possible consent bias to 

be examined.  

Study measures 

Data collection was carried out at four measuring time-points: 

the day of admission to the BMT unit (T1, baseline), day of dis-

charge (T2), 3 months (T3) and 6 months post-HSCT (T4). Vali-

dated and self-report questionnaires were used to collect data 

according to the objectives set at the current study. The internal 

consistency of the (sub)scales of all questionnaires was satisfied 

(Cronbach’s alpha >0.70). Mean time taken to complete all ques-

tionnaires was about 10-15 minutes. 

Information Satisfaction Questionnaire (ISQ) 

A one A4-page questionnaire, freely available on www.cancer-

net.co.uk, was used to measure patients’ satisfaction to infor-

mation provided. The questionnaire was completed at baseline 

and T2 time. It incorporated five categories of information: ex-

planation of the illness (diagnosis); types of treatment available 

(options and benefits); information on side effects (early and late 

side effects of HSCT); advices on lifestyle (diet, medicine, sup-

port, social life, sexual issues) and other practical daily issues 

(follow-up plans). The score for each section was rated on a 5-

point Likert scale, from 0 (very unsatisfied) to 4 (very satisfied). 

An additional question was also included to give patients the 

opportunity to provide a score for satisfaction with the overall 

information provided. The total score ranged from 0 to 24. A 

cut-off score ≥15 indicated patients’ better satisfaction with the 

information they received. Finally, patients’ perceptions about 

the amount of information they desired to receive were also 

measured with a single item, where three possible answers to 

choose were described: ‘I would like all available information and 

be involved in decision about my illness’; ‘I would only like positive 

information about my illness’ and ‘I would only like limited infor-

mation and would prefer the doctor to make decisions on my be-

half’.23 

Hospital Anxiety and Depression Scale (HADS) 

This self-report questionnaire was used to measure psychologi-

cal distress and consisted of 14 items rated on a 4-point likert 

scale (range 0-3), 7 items for anxiety (HADS-A) and 7 for depres-

sion (HADS-D). The score ranged from 0 to 21, with higher 

scores indicating higher levels of anxiety or depression. A cutoff 

score ≥8 was used to determine symptoms of anxiety or depres-

sion.24 

Functional Assessment of Cancer Therapy–Bone Marrow Trans-

plant (FACT-BMT) 

The FACT-BMT (Version 4) questionnaire was used to assess pa-

tients’ HRQoL. The 50-item FACT-BMT evaluated the effects of 

cancer therapy in the five major areas of: physical well-being 

(PWB), social/family well-being (SWB), emotional well-being 

(EWB), functional well-being (FWB) and BMT related concerns 

(BMTs). Responses were assessed on a 5-point Likert scale rang-

ing from ‘not at all’ to ‘very much,’ with higher scores represent-

ing higher levels of HRQoL. Raw scores were linearly trans-

formed to values between 0 and 100.25  
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Patients completed the HADS and FACT-BMT questionnaires, 

both used to assess the secondary outcomes, at all four time-

points (baseline, at discharge time, 3 and 6 months post-HSCT). 

The booklet evaluation 

At T2 time, the intervention group patients also completed a 

short questionnaire to evaluate the usage and properties of the 

booklet administered. Patients were asked about the number of 

times they read all (or part) of the booklet and whether they 

would recommend it to other patients. In addition, four 5-point 

items, from 1 (not at all) to 5 (very much), asked patients to in-

dicate how useful, easy to read and understandable the booklet 

was and whether it helped them to better recall medical instruc-

tions and advice. Finally, patients rated their overall satisfaction 

on a 5-point scale item from 1 (very dissatisfied) to 5 (very sat-

isfied), with higher scores indicating higher satisfaction. All items 

scored from 1 to 25. Score ≥18 indicated satisfactory acceptance 

of the booklet.  

 

Statistical analysis 

All continuous variables were tested for normality with the Kol-

mogorov-Smirnov test. Patients groups were compared with 

Chi-square, independent sample t-test and Mann-Whitney test, 

where appropriate. Spearman’s correlation coefficient (rho) was 

used to test the relationship of two variables non-normally dis-

tributed. A mixed Analysis of variance (ANOVA) with repeated 

measures was performed in order to estimate if there was an 

interaction ‘within-subjects’ factor (4 time-points) and ‘between-

subjects’ factor (type of information) on the dependent variables 

(anxiety, depression and HRQoL). Post-hoc comparisons were 

performed with Bonferroni test. The level of significance was set 

at p<0.05. SPSS Statistics version 26 software was used for data 

analysis. 

 

RESULTS 

A total of 157 subjects who were scheduled to undergo autolo-

gous or allogeneic HSCT, were invited to participate in the study. 

Of these, 30 did not meet eligibility criteria. The flow chart of the 

study is shown in Figure 1. The remaining 127 eligible patients 

were randomized to the experimental group (n=64) or the con-

trol group (n=63) and the response rate was 72.4% at all four 

time-points. An intention to treat approach (ITT) was used for 

the analysis. No significant differences were revealed at baseline 

between responders and non-responders to the study, neither 

between the two intervention groups, for any of the sociodem-

ographic and clinical characteristics. The average age of the pa-

tients was 49.2 years (SD=12.1) and 52% (n=67) were males. 

Leukemia was the most common diagnosis. Although 37.8% of 

patients (n=48) had one or more comorbidities, almost all par-

ticipants (98%) were able to carry on normal activity with no ob-

vious evidence of disease, according to Karnofsky performance 

status scale (Table 1).  

  

Primary outcome measures – satisfaction from information pro-

vision 

No reliable differences emerged between information groups at 

baseline phase according to ISQ questionnaire. However, statis-

tically significant differences emerged on overall satisfaction lev-

els between groups at T2 time-point (p<0.004). Participants that 

received both verbal and written information rated higher their 

satisfaction, in comparison to the control group patients 

(Md=19, IQR=16-22 vs Md=18, IQR=16-18). Moreover, statisti-

cally significant differences were also demonstrated for the in-

tervention group patients between time-points (T1 vs T2). The 

ISQ medians indicated that experimental group patients re-

ported significant highest levels of satisfaction at discharge time 

in comparison to baseline assessment (Md=19, IQR=16-22 vs 

Md=16, IQR=14-19, p<0.001), (Figure 2). The dimensions of in-

formation referred to ‘the possible side-effects of the HSCT’ and 

to ‘patients’ future situation when they leave the hospital’, gath-

ered the lowest score between all answers. No significant differ-

ences were noted regarding patients’ desired attitude about the 

amount of perceived information. Overall, the majority of par-

ticipants (65%) wanted all the available information and taking 

part in decision making.  

 

Secondary outcome measures 

Clinically significant anxiety symptoms were observed prior to 

transplant, while depressive symptoms were absent. No reliable 

differences emerged between groups in the HADS and FACT-

BMT questionnaires, at baseline evaluation. A mixed ANOVA 
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analysis with repeated measures determined that mean HADS-

A score differed significantly over time [F(2.05,255.64)=113.78, 

p<0.001]. Moreover, there was a significant interaction between 

‘information condition’ and ‘time’ [F(2.05,255.64)=7.39, 

p=0.001]. The mean scores of anxiety levels for both groups de-

creased over time, but the reduction was greater for those that 

followed written plus verbal information versus only verbal, 3 

and 6 months post-HSCT. In addition, there was a significant 

main effect of time on HADS-D scores [F(2.39,298.49)=38.39, 

p<0.001] and a significant interaction between ‘groups’ and 

‘time’ [F(2.39,298.49)=3.23, p=0.032]. A significant increase in 

depression levels was observed at T2 and T3 time-points and 

returned to baseline levels 6 months post-HSCT, for both 

groups. However, patients at the intervention group experi-

enced significantly lower levels of depression at T2 time-point, 

compared with control group patients (Figure 3). In what con-

cerns the FACT-BMT subscales, experimental group patients ex-

perienced a statistically significant improvement in emotional 

functioning (EWB) over time, compared with control group pa-

tients (p<0.05). The EWB was the only subscale that indicated a 

significant interaction between ‘information condition’ and 

‘time’ [F(2.46,306.95)=3.98, p=0.013]. Patients for both groups 

experienced worse overall HRQoL at discharge time, but im-

proved over time. The FACT-BMT Total score was significant 

higher for the intervention group patients (Table 2). 

Correlations were estimated for the intervention group, taking 

into account ISQ total score at T2 time-point. Results indicated 

that there was a statistically significant negative, very strong re-

lationship between the ISQ total score and anxiety levels (rho= 

-0.895, p=0.01) and a significant but weak correlation between 

the ISQ total score and depression levels (rho= -0.360, p=0.01), 

at discharge from the BMT unit. Moreover, there was a statisti-

cally significant, positive and strong relationship between satis-

faction and overall HRQoL and also the EWB subscale of the 

FACT-BMT questionnaire (rho=0.697, p=0.01 and rho=0.699, 

p=0.01, respectively).  

 

Booklet evaluation 

Of the 64 experimental group patients all but one (98.4%) read 

the booklet and 42% read it an average of more than once. The 

majority of patients (87%) rated the booklet as easy to read and 

75% reported that it helped them to recall medical instructions 

and advice. Patients also rated the booklet as helpful to manage 

with the HSCT experience and they would recommend it to 

other patients. However, 41% of patients were not highly satis-

fied overall with the booklet. 

 

DISCUSSION 

To our knowledge, the current single-center RCT is the first to 

evaluate the impact of a specifically designed printed material 

about the HSCT therapy, aimed at improving satisfaction, psy-

chological distress and overall HRQoL, in Greek patients with he-

matological malignancies, treated with autologous and allo-

genic stem cell transplantation. A central finding of our work was 

that the majority of participants preferred shared decision-mak-

ing and wanted to receive all the available information. Moreo-

ver, patients attending the written information session, in addi-

tion to the standard verbal explanations, reported significantly 

higher rates of satisfaction with the information, than those al-

located to the control group, at discharge time-point (T2). The 

dimensions of information referred to ‘the possible side-effects 

of the HSCT’ and to ‘patients’ recovery far away from the hospi-

tal’, gathered the lowest score in the ISQ questionnaire. Im-

portantly, increased satisfaction was associated with a reduction 

in anxiety and depression levels and an improvement in HRQoL 

across time, assessed with the HADS and FACT-BMT scales, re-

spectively. Finally, the booklet was widely accepted for its use-

fulness and usability. It seemed to have adequately provided the 

information the majority of the HSCT patients needed, to help 

them recall and understand medical advice.   

Our results are consistent with the findings of other studies that 

revealed that face-to-face discussions to communicate all de-

sired elements about cancer to patients and survivors may not 

be adequate, if used individually. Information provided by verbal 

explanations only is likely to be forgotten easily, especially when 

the content of information was complex and the amount of data 

was large.16,26 Recent results showed that when information is 

offered both verbally and in a more personal manner, supple-

mented with other materials, tends to be more helpful.17,19,27-29 
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Iconomou et al. were the first to highlight the importance of in-

formational resources for cancer patients in Greece, a few years 

ago. They conducted a RCT and investigated the impact of a 

booklet about chemotherapy on patient satisfaction, quality of 

life and emotional distress as well. Patients provided with the 

booklet, in addition to verbal instructions, reported significantly 

higher rates of satisfaction and this data is in accordance with 

our results. In contrast, the intervention produced no benefits in 

terms of anxiety, depression and HRQoL.17 Moreover, a recent 

study in Japan showed that the degree of cancer survivors’ sat-

isfaction was significantly higher when both verbal and written 

forms of information were provided.27  

Much of the current research among cancer patients indicated 

that new reliable information sources are available in everyday 

oncology setting, which are an important determinant of patient 

satisfaction and affect overall HRQoL.1,4,16 However, there are 

few RCT’s in recent bibliography that have previously evaluated 

patient-centered information interventions and have proved to 

exert beneficial effect on a number of outcomes for HSCT pa-

tients. Our results are in line with those of a multicenter study of 

458 HSCT survivors, 1-5 years post transplantation, that revealed 

a significant decrease in distress scores and an improvement in 

mental domain of quality of life, among patients randomized to 

the Survivorship Care Plan (SCP) study arm. The SCP was a 

printed tool used to facilitate long-term care for cancer survi-

vors.19 Our conclusions can be further confirmed with data pub-

lished by Cioce et al. who conducted a RCT and demonstrated 

that educational interventions a week before transplant hospi-

talization, improved significantly patients’ knowledge of differ-

ent aspects of allogeneic HSCT, reduced psychological distress 

and increased levels of HRQoL. They compared a standard ap-

proach with therapeutic patient education (TPE). Verbal instruc-

tions and personalized printed informative material were ac-

companied by audio-videos presentations and complemented 

by multidisciplinary and interactive educational teaching tools.28  

Moreover, our findings are partly in accordance with the data 

previous research has demonstrated on the effectiveness of in-

formation interventions based on web technologies. Syrlala et 

al. examined the efficacy of an online program named INSPIRE 

(Internet-based Survivorship Program with Information and Re-

sources), alone or in combination with Problem Solving Treat-

ment (PST) telehealth calls, for providing information to 755 

adult survivors, 3-18 years after HSCT. Those allocated to the in-

tervention group (INSPIRE + PST) reported improved distress, 

but not depressive symptoms, at a 6-month assessment. How-

ever, there was a lack of intervention efficacy for physical dys-

function.22 Horne et al. developed and evaluated a specifically 

designed website named ALLINEX (ALLograft Information Ex-

change) for adult allogeneic HSCT, with the aim to provide open 

access to information about different aspects of HSCT, as an ad-

junct to standard care. ALLINEX evaluation demonstrated ac-

ceptable usability, but its reported impact on patient self-man-

agement was low.18 Nevertheless, despite the benefits men-

tioned so far, some studies concluded to contradictory results 

and revealed no significant effects of information interventions 

proposed, on HSCT patients’ overall satisfaction and psycholog-

ical distress.2,20 

Concerning HSCT patients’ attitude in decision-making, a cross-

sectional study confirmed our results and revealed that most pa-

tients wanted to be fully informed and actively involved in treat-

ment decisions.5 

The studies mentioned so far differed substantially with our trial 

and several factors may explain this differentiation. The first ex-

planation concerns the design and the nature of the intervention 

options analyzed. Strategies to provide information have 

changed over time and a lot of new sources have been available 

in the health care system. This can be explained by the fact that 

a number of shortcomings may result from traditional ap-

proaches to providing information to patients, centered on their 

limited ability to meet patient preferences and literacy levels. 

New generation web-based technologies (tools) for health in-

formation provision offer an innovative and pragmatic solution 

for overcoming these limitations, by providing a platform for in-

teractive information seeking. A second factor explaining the 

different uptake of our intervention in comparison with the 

other RCTs, can be the heterogeneity in the study populations. 

Patients were not all at a similar time-point when follow-up as-

sessment was held. In our study, participants were under the ac-

tive care of the transplant center at the whole duration of the 
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follow-up period and this might have impacted positively pa-

tient-reported outcomes assessed (better satisfaction related to 

less anxiety and depression and better emotional well-being).  In 

some other studies the sample was composed only of survivors 

and the mean time since the transplantation was at least one 

year. As a result, participants had less contact with their health 

care providers and that could have influenced the recall effect of 

information received. Moreover, the low uptake of some infor-

mation interventions could be probably related to the time of 

offering the information. In some cases, emotional concerns 

might occur at the time chosen to apply the intervention, but 

also in an earlier stage of the treatment or controversially, in a 

later stage. For example, the low levels of distress could be ob-

served already at baseline assessment, so a significant reduction 

over time should not be expected.  

 

Limitations 

Some limitations of our study must be acknowledged. First, this 

study included a heterogeneous group of patients in terms of 

diagnosis. Secondly, the sample was small, since HSCT is a rare 

treatment and therefore the number of eligible patients availa-

ble to take part in the study was limited and probably inade-

quate to detect safe differences between groups. Moreover, pa-

tients were recruited from a single transplant center and thus 

the responders might not be representative of hematological 

cancer patients, generally in Greece. A multicenter trial may 

highlight different needs among a more sociodemographically 

diverse group of patients. Furthermore, the use of different in-

struments in comparison to other trials, highlights the risk in 

drawing insecure results. However, the fact that we included in-

patients and also outpatients strengthened our attempt to ob-

tain a more precise insight into the course of satisfaction from 

information, from the admission time to the BMT unit to the sur-

vivorship care.   

 

CONCLUSIONS 

HSCT patients provided with the information booklet reported 

significantly higher rates of overall satisfaction, than those allo-

cated to the control group. In addition, the intervention pro-

duced significant benefits in terms of anxiety, depression and 

HRQoL. Our results may contribute to the improvement of pa-

tient tailored information provision and shared-decision making 

in clinical practice and clearly demonstrate that printed materials 

can be relatively a simple, beneficial, practical and inexpensive 

method to offer sufficient information to HSCT patients. How-

ever, further well-designed longitudinal multicenter trials are 

needed to clarify and optimize the efficacy of informational pro-

grams and particular attention should be paid to methodology 

applied. 

 

Institutional Review Board Statement: The study was ap-

proved by the Medical Ethical Committee of Evangelismos Hos-

pital (approval number: 355/26-10-2016) and was conducted 

according to the guidelines of the Declaration of Helsinki.  

 

Informed Consent Statement: Informed consent was obtained 

from all subjects involved in the study.  

 

Acknowledgements: Our sincere thanks go to the patients who 

participated in the study and to the BMT units that hosted and 

made this study possible. This work has been partly supported 

by the Special Account for Research Funding (E.L.K.E) of NKUA. 

 

Conflicts of Interest: The authors declared no potential con-

flicts of interest with respect to the research, authorship, and/or 

publication of this article. 

 

REFERENCES 

1. Runaas l, Hoodin F, Munaco A, Fauer A, Sankaran R, Churay 

T et al . Novel health information technology tool use by 

adult patients undergoing Allogeneic hematopoietic cell 

transplantation: Longitudinal quantitative and qualitative 

patient-reported outcomes. JCO Clin Cancer Inform 

2018;2:1-12. 

2. Kusaka K, Inoguchi H, Nakahara R, Kurosawa S, Fukuda T, 

Satomura K et al. Stress and coping strategies among al-

logeneic haematopoietic stem cell transplantation survi-

vors: A qualitative study. Eur J Cancer Care (Engl) 

2020;29(6):e13307. 



(2023), Volume 9, Issue 4 

 

 

Kiropoulou et al.                        194                       https://ejournals.epublishing.ekt.gr/index.php/HealthResJ 

3. Watson R, Bryant J, Sanson-Fisher R, Turon H, Hyde L, 

Herrmann A. Do haematological cancer patients get the in-

formation they need about their cancer and its treatment? 

Results of a cross-sectional survey. Support Care Cancer 

2019;27(4):1509–1517. 

4. Stevenson W, Bryant J, Watson R, Sanson-Fisher R, Old-

meadow C, Henskens F et al. A multi-center randomized 

controlled trial to reduce unmet needs, depression, and 

anxiety among hematological cancer patients and their 

support persons. J Psychosoc Oncol 2020;38(3):272–292. 

5. Rood JA, van Zuuren FJ, Stam F, van der Ploeg T, Eeltink C, 

Verdonck-de Leeuw IM et al. Perceived need for infor-

mation among patients with a haematological malignancy: 

associations with information satisfaction and treatment 

decision-making preferences. Hematol Oncol 

2015;33(2):85-98.  

6. Smits R, Hons B, Bryant J, Hons B, Sanson-Fisher R, Hons B 

et al. Tailored and Integrated Web-Based Tools for Improv-

ing Psychosocial Outcomes of Cancer Patients: The DoTTI 

Development Framework. J Med Res 2014;16(3):e76. 

7. Matsuyama RK, Kuhn LA, Molisani A, Wilson-Genderson 

MC. Patient Education and Counseling Cancer patients’ in-

formation needs the first nine months after diagnosis. Pa-

tient Educ Couns 2013;90(1):96–102. 

8. Al Qadire M. Jordanian cancer patients' information needs 

and information-seeking behaviour: a descriptive study. Eur 

J Oncol Nurs 2014;18(1):46-51.  

9. Husson O, Oerlemans S, Mols F, Smeets RE, Poortmans PM, 

van de Poll-Franse LV. Satisfaction with information provi-

sion is associated with baseline but not with follow-up qual-

ity of life among lymphoma patients: Results from the PRO-

FILES registry. Acta Oncol 2014;53(7):917-26. 

10. Rood JA, Van Zuuren FJ, Stam F, van der Ploeg T, Huijgens 

PC, Verdonck-de Leeuw IM. Cognitive coping style (moni-

toring and blunting) and the need for information, infor-

mation satisfaction and shared decision making among pa-

tients with haematological malignancies. Psychooncology 

2015;24(5):564-71.  

11. Bryant J, Smits R, Turon H, Sanson-Fisher R, Engel J. Optimal 

cancer care: what essential elements of care would help 

haematological cancer patients obtain and understand in-

formation about their disease and its treatment and im-

pact? Support Care Cancer 2018;26(8):2843–2849. 

12. Atherton K, Young B, Kalakonda N, Salmon P. Perspectives 

of patients with haematological cancer on how clinicians 

meet their information needs: “Managing” information ver-

sus “giving” it. Psychooncology 2018;27(7):1719–1726. 

13. Hall A, Lynagh M, Tzelepis F, Paul C, Bryant J. How can we 

help haematological cancer survivors cope with the 

changes they experience as a result of their cancer? Ann 

Hematol 2016;95(12):2065–2076. 

14. Preussler J, Denzen EM, Majhail NS, Baker KS, McCann M, 

Burns LJ et al. Engaging hematopoietic cell transplantation 

patients and caregivers in the design of print and mobile 

application individualized survivorship care plan tools. Sup-

port Care Cancer 2020;28(6):2805-2816. 

15. Liptrott SJ, Lovell K, Bee P. Influence of Needs and Experi-

ences of Haemato-Oncology Patients on Acceptability of a 

Telephone Intervention for Support and Symptom Manage-

ment: A Qualitative Study. Clin Nurs Res 2020, 29(8):627–

637. 

16. Leppla L, Mielke J, Kunze M, Mauthner O, Teynor A, Valenta 

S et al. Clinicians and patients perspectives on follow-up 

care and eHealth support after allogeneic hematopoietic 

stem cell transplantation: A mixed-methods contextual 

analysis as part of the SMILe study. Eur J Oncol Nurs 

2020;45:101723. 

17. Iconomou G, Viha A, Koutras A, Koukourikou I, Mega V, Ma-

katsoris t et al. Impact of providing booklets about chemo-

therapy to newly presenting patients with cancer: A ran-

domized controlled trial. Ann Oncol 2006;17(3):515–520. 

18. Horne B, Newsham A, Velikova G, Liebersbach S, Gilleece M, 

Wright P. Development and evaluation of a specifically de-

signed website for haematopoietic stem cell transplant pa-

tients in Leeds. Eur J Cancer Care (Engl) 2016;25(3):402–418 

19. Majhail NS, Murphy E, Laud P, Preussler JM, Denzen EM, 

Abetti B et al. Randomized controlled trial of individualized 

treatment summary and survivorship care plans for hema-

topoietic cell transplantation survivors. Haematologica 

2019;104(5):1084–1092. 



(2023), Volume 9, Issue 4 

 

 

Kiropoulou et al.                        195                       https://ejournals.epublishing.ekt.gr/index.php/HealthResJ 

20. Saritürk Ç, Gereklioglu Ç, Korur A, Asma S, Yeral M, Solmaz 

S et al. Effectiveness of visual methods in information pro-

cedures for stem cell recipients and donors. Turkish J He-

matol 2017;34(4):321–327. 

21. De Lorenzo F, Ballatori E, Di Costanzo F, Giacalone A, Rug-

geri B, Tirelli U. Improving information to Italian cancer pa-

tients: Results of a randomized study. Ann Oncol 

2004;15(5):721–725. 

22. Syrjala K, Yi JC, Artherholt SB, Romano JM, Crouch M, Fis-

calini AS et al. An online randomized controlled trial, with 

or without problem-solving treatment, for long-term cancer 

survivors after hematopoietic cell transplantation. J Cancer 

Surviv 2018;12(4):560-570. 

23. Thomas R, Kaminski E, Stanton E, Williams M. Measuring in-

formation strategies in oncology-developing an infor-

mation satisfaction questionnaire. Eur J Cancer Care (Engl) 

2004;13(1):65-70.  

24. Michopoulos I, Douzenis A, Kalkavoura C, Christodoulou C, 

Michalopoulou P, Kalemi G et al. Hospital Anxiety and De-

pression Scale (HADS): validation in a Greek general hospi-

tal sample. Ann Gen Psychiatry 2008;7:4. 

25. McQuellon RP, Russell GB, Cella DF, Craven BL, Brady M, 

Bonomi A et al. Quality of life measurement in bone marrow 

transplantation: development of the Functional Assessment 

of Cancer Therapy-Bone Marrow Transplant (FACT-BMT) 

scale. Bone Marrow Transplant 1997;19(4):357-368. 

26. Gianinazzi ME, Essig S, Rueegg CS, von der Weid NX, Braz-

zola P, Kuehni CE et al. Information provision and infor-

mation needs in adult survivors of childhood cancer. Pediatr 

Blood Cancer. 2014;61(2):312-8.  

27. Sakai H, Katsumata N, Takahashi M. Providing written infor-

mation increases patient satisfaction: a web-based ques-

tionnaire survey of Japanese cancer survivors. Jpn J Clin On-

col 2017;47(7):611-617.  

28. Cioce M, Lohmeyer FM, Moroni R, Magini M, Giraldi A, 

Garau P et al. Impact of educational interventions on psy-

chological distress during Allogeneic Hematopoietic Stem 

Cell Transplantation: A Randomised Study. Mediterr J He-

matol Infect Dis 2020;12(1):e2020067.  

29. Braamse AMJ, van Meijel B, Visser OJ, Boenink AD, Cuijpers 

P, Eeltink CE et al. A randomized clinical trial on the effec-

tiveness of an intervention to treat psychological distress 

and improve quality of life after autologous stem cell trans-

plantation. Ann Hematol 2015;95(1):105–114.  



(2023), Volume 9, Issue 4 

 

 

Kiropoulou et al.                        196                       https://ejournals.epublishing.ekt.gr/index.php/HealthResJ 

ANNEX  

Figure 1.  Flow chart describing the process of the randomized clinical trial. 
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Table 1. Socio-demographic and clinical characteristics of respondents (n=127) who completed baseline questionnaires and signifi-

cances in comparisons between groups. 

 

  

 

 
Total (Ν=127) CG8 (Ν=63) IG9 (Ν=64) p$ 

 Ν (%) Ν (%) Ν (%)  

Sex     

Male 67 (52.8) 35 (55.6) 32 (50.0) 0.531* 

Age (years), mean (SD) 49.2 (12.1) 48.9 (12.8) 49.5 (11.3) 0.799+ 

Diagnosis     

Leukemia (AML
1

,ALL
2

,CML
3

) 51 (40.2) 30 (47.6) 21 (32.9) 0.423** 

Hodgkin / Non-Hodgkin lymphoma  

(B-NHL,T-NHL) 
30 (23.5) 12 (19.0) 18 (28.2)  

Plasma cell disorders 18 (14.2) 9 (14.3) 9 (14.1)  

MDS, MPN, MDS/MPN
4

 26 (20.4) 12 (19.0) 14 (21.8)  

Other 2 (1.6) 0 (0.0) 2 (3.1)  

Time since first diagnosis     

< 2 years 106 (83.5) 52 (82.5) 54 (84.4) 0.781* 

> 2 years 21 (16.5) 11 (17.5) 10 (15.6)  

Donor type     

Allogeneic 81 (63.8) 43 (68.3) 38 (59.4) 0.298* 

Autologous 46 (36.2) 20 (31.7) 26 (40.6)  

Stem Cell Source     

Peripheral Blood 114 (89.8) 54 (85.7) 60 (93.8) 0.301** 

Blood Marrow  9 (7.1) 6 (9.5) 3 (4.7)  

Umbilical Cord Blood 4 (3.1) 3 (4.8) 1 (1.6)  

Comorbidities (HCT-CI5)     

Yes 48 (37.8) 18 (28.6) 30 (46.9) 0.123** 

Karnofsky performance scale     

0 – 40 (unable to care for self) 0 (0.0) 0 (0.0) 0 (0.0) 1.000** 

50 – 70 (unable to work, able to care basic needs) 3 (2.4) 1 (1.6) 2 (3.1)  

80 – 100 (normal activity, no special care needed) 124 (97.6) 62 (98.4) 62 (96.9)  

BMT6 unit stay (days), median (IQR7) 42 (36-59) 45 (36-60) 41.5 (36-55.5) 0.550++ 

Notes: 1AML: Acute Myelogenous Leukemia. 2ALL: Acute Lymphocytic Leukemia. 3CML: Chronic Myelogenous Leukemia. 
4MDS/MPN: Myelodysplastic/Myeloproliferative Syndrome.  
5HCT-CI: Hematopoietic Cell Transplantation Comorbidity Index.  6BMT: Blood Marrow Transplantation. 

7IQR: interquartile range. 8CG: Control Group. 9IG: Intervention Group.  
$Significance level at 0.05. *Pearson’s chi-square test. **Fisher’s exact test.  
+Independent samples test. ++Independent-Samples Mann-Whitney U Test. 



(2023), Volume 9, Issue 4 

 

 

Kiropoulou et al.                        198                       https://ejournals.epublishing.ekt.gr/index.php/HealthResJ 

Figure 2. A) Comparisons of Satisfaction from information provision between control (n=63) and experimental (n=64) group of HSCT 

patients, measured with the Information Satisfaction Questionnaire (ISQ), at 2 time-points (T1= at admission to the BMT unit and  

T2= the day of discharge), *p-values calculated using Independent-samples Mann-Whitney test. B) Pairwise comparisons at ISQ Total 

Score over time, **p-values calculated with Related-samples Wilcoxon Signed Rank test, [Box plot, median (25th -75th percentiles)]. 
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Figure 3. Anxiety (HADS-A) and Depression (HADS-D) estimated means for the four phases (T1= baseline-at admission to the BMT unit, 

T2= the day of discharge, T3= 3 months post-HSCT and T4= 6 months post-HSCT), after mixed ANOVA with repeated measures analysis. 

 
 

 

 

  



(2023), Volume 9, Issue 4 

 

 

Kiropoulou et al.                        200                       https://ejournals.epublishing.ekt.gr/index.php/HealthResJ 

Table 2. Comparisons between control (n=63) and intervention (n=64) groups for the FACT-BMT subscales, for each time-point (T1= 

baseline, T2= discharge from the BMT unit, T3= 3 months post-HSCT, T4= 6 months post-HSCT) and FACT-BMT changes over time. 

 

 

 
Group T1 Τ2 Τ3 Τ4 

Pairwise  

Comparisons** 

PWBa 

Control 22.2 (3.5)$ 16.4 (5.2) 19.5 (6.1) 20.6 (6.5)  

T1 vs T2 (p<0.001) 

T1 vs T3 (p=0.002) 

T2 vs T3,T4 (p<0.001) 

T3 vs T4 (p=0.008) 

Intervention 21.3 (5.1) 16.6 (6.0) 19.5 (6.4) 21.1 (6.8) T1 vs T2 (p<0.001) 

T2 vs T3,T4 (p<0.001) 

T3 vs T4 (p<0.001) p* 0.555++ 0.877++ 0.908++ 0.580++ 

SWBb Control 20.7 (3.2) 20.3 (3.3) 20.8 (3.3) 20.8 (3.6) none 

Intervention 21.8 (3.9) 22.7 (3.6) 22.0 (3.7) 21.9 (3.7) 
 

T1 vs T2 (p=0.035) 

p 0.094+ 0.001+ 0.049+ 0.140++ 

EWBc 

Control 17.5 (5.2) 17.8 (5.1) 18.6 (3.9) 19.9 (4.2) 

T1 vs T4 (p=0.001) 

T2 vs T4 (p=0.001 

T3 vs T4 (p=0.002) 

Intervention 18.8 (4.3) 20.4 (5.4) 22.0 (2.1) 20.9 (3.8) T1 vs T3,T4 (p<0.001) 

T2 vs T3 (p=0.026) 

T3 vs T4 (p=0.025) p 0.183++ <0.001++ <0.001++ 0.026++ 

FWBd 

Control 16.1 (3.1) 14.1 (4.1) 15.8 (4.9) 16.2 (5.3) 

T1 vs T2 (p<0.001) 

T2 vs T3 (p0.004) 

T2 vs T4 (p<0.001) 

Intervention 17.1 (4.8) 15.9 (4.4) 15.8 (4.8) 16.8 (5.1) 
 

T3 vs T4 (p=0.001) 

p 0.187++ 0.036++ 0.845++ 0.746++ 

BMTse 

Control 26.9 (3.2) 23.71 (4.4) 24.9 (5.1) 25.7 (5.9) 

T1 vs T2,T3 (p<0.001) 

T2 vs T3 (p=0.011)  

T2 vs T4 (p=0.001) 

Intervention 26.5 (5.6) 22.2 (3.6) 25.4 (6.3) 26.9 (6.6) T1 vs T2 & 

T2 vs T3,T4 & 

T3 vs T4 (p<0.001) p 0.954++ 0.214+ 0.409++ 0.130++ 

FACT-

BMT  

Totalf 

Control 103.6 (13.8) 91.8 (15.9) 99.7 (19.9) 103.4 (23.4) T1 vs T2 & 

T2 vs T3,T4 & 

T3 vs T4 (p<0.001) 

for both groups 

Intervention 105.6 (18.4) 97.8 (16.1) 104.7 (18.7) 107.7 (20.3) 

p 0.501+ 0.037+ 0.156++ 0.396++ 

Notes: aPWB: Physical Well-being. bSWB: Social/Family Well-being. cEWB: Emotional Well-being. dFWB: Functional Well-being. 
eBMTs: BMT subscale. fFACT-BMT Total: PWB+SWB+EWB+FWB+BMTs. $ Mean (SD). 
    *  p-values calculated using: +Independent-Samples t-test  & ++Independent-Samples Mann-Whitney U Test. 

** Pairwise comparisons calculated using Wilcoxon Signed Ranks test, at repeated measures of analysis of variance (ANOVA).  

Significant level at 0.05. 
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