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Abstract

Purpose: To examine the relationship between health-related quality of life (HRQOL) and fulfillment of informa-
tional needs among patients for allogeneic hematopoietic stem cell transplant (HSCT) and caregivers who visit
long-term follow-up (LTFU) clinics within 1.5 years of post-HSCT.
Methods: We conducted a cross-sectional survey at two university hospitals in Japan between May and Decem-
ber 2018 using self-administered questionnaires and medical records. Based on previous research and patient in-
terviews, informational needs of patients and caregivers were categorized into general information, post-
discharge treatments, side effects and complications, self-care, psychosocial problems, and social resources. The
HRQOL of patients and caregivers was measured using the Japanese Functional Assessment of Cancer Therapy-
Bone Marrow Transplant (for patients) and Caregiver Quality of Life Index-Cancer (for caregivers). In addition,
the pooled-regression actor-partner interdependence model approach was employed to analyze the relation-
ships using R ver.3.6.0.
Results: A total of 16 patients and 14 caregivers were analyzed. The mean total score of the FACT-BMT was
91.0, and the mean total score of the Caregiver Quality of Life Index-Cancer was 88.2. For both patients and
caregivers, fulfillment of informational needs regarding side effects and complications (estimates = 0.55, t (16) =
4.88, P < 0.001) and self-care (estimates = 0.73, t (13) = 5.02, P < 0.001) exerted actor effects on their HRQOL,
whereas fulfillment of informational needs regarding psychosocial problems (estimates = 0.35, t (13) = 2.90, P =
0.012) exerted a partner effect on the mutual HRQOL.
Conclusions: Multidimensional physio-psychosocial approaches toward patients and their caregivers are impor-
tant to enhance their HRQOL during the acute phase after HSCT. Detailed overviews of and methods to cope
with patients’ psychosocial issues should be provided before discharge, especially for caregivers unable to visit
the LTFU clinics.
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Introduction

Hematopoietic stem cell transplantation (HSCT),

which combines high-dose chemotherapy and/or total

body irradiation (TBI) and stem cell infusion, is a treat-

ment that involves a multidisciplinary team for patients

with severe hematological diseases1, 2. In Japan, over

5,000 patients undergo HSCT annually3; however,

HSCT causes a wide range of physical side effects and

complications, including graft-versus-host disease

(GVHD), late complications, and secondary cancers4-6.

Other side effects include psychological distress5, 7-9,

such as anxiety, depression, post-traumatic stress symp-

toms, fear of recurrence10, 11, and social distress in social

participation and returning to work and school12-14.

These negatively affect patients’ quality of life (QOL),

and it is recommended that there should be assessments

for health-related QOL (HRQOL) and the management
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of side effects and complications for survivors who un-

derwent HSCT11.

The majority of studies suggest that over 60% of pa-

tients reported good-to-excellent HRQOL at 1-4 years

post-HSCT15; however, HRQOL can vary widely be-

tween individuals within 1 year post-HSCT16. During

hospitalization, the physician and medical staff could

intervene in health; however, the opportunity to inter-

vene in health would gradually diminish after discharge

from the hospital. Therefore, the Japanese medical cen-

ter set up long-term follow-up (LTFU) clinics, which

support self-care for patients with GVHD and adverse

late effects and assessed their HRQOL. In Japan, the

mean time in an LTFU clinic is approximately 30 min;

however, immediately after discharge, patients need

more time to receive information regarding their daily

life and medical complications. Therefore, needs assess-

ment is also crucial for evaluating HRQOL and devel-

oping the most effective intervention to improve LTFU

care.

Moreover, caregivers of patients who undergo HSCT

are key people to support their physical, psychosocial,

and social care after discharge17-19. The period after dis-

charge is the most precarious for caregivers, as they

need to take care of patients alongside their own health

would continue for 1 year20. Caregivers encounter vari-

ous difficulties, such as caregiver burden21, 22 and social

and economic problems23, 24. Therefore, exploring

caregivers’ HRQOL is also essential to consider for pa-

tients in homecare. Caregivers also desired to obtain in-

formation about late effects and complications of

HSCT25 to predict the patients’ progress post-HSCT.

Caregivers who have more information reveal better

HRQOL26. In particular, the transition of care from hos-

pitalization to outpatient care is an important time to

understand family dynamics17, 27. Hence, research should

include both patients and caregivers and assess the rela-

tionships between their needs, specifically informational

needs, which is purposed of LTFU clinics and HRQOL.

To the best of our knowledge, few studies have fo-

cused on pair analysis in outpatient settings post-HSCT.

Such analyses are needed to understand the interactions

between patients and their caregivers after discharge

from the hospital. Therefore, this study aimed to de-

scribe the specific HRQOL of both patients and

caregivers and examine the relationship between the

fulfillment of informational needs and HRQOL among

allo-HSCT recipients and caregivers who visited LTFU

clinics within 1.5 years post-HSCT.

Materials and Methods

Study design and participants
We conducted a cross-sectional survey at two univer-

sity hospitals in Japan between May and December

2018. Patients were considered if aged over 20 years,

legally capable of self-determination in Japan, under-

went HSCT at research collaboration hospitals, and vis-

ited the LTFU clinic at least once within 1.5-year post-

HSCT. According to previous guidelines11, patients who

undergo HSCT are recommended to be screened at 6

months, 1 year, and then annually. Inclusion criterion

was patients with 1.5-year post-HSCT. Caregivers were

defined as those aged over 20 years who were most re-

sponsible for patient care, regardless of their relation-

ship and living status with the patient. We then ex-

cluded the participants whose attending physicians

judged them unsuitable for this study considering the

patient’s medical condition (e.g., relapse of the current

disease or severe complications that make it impossible

to answer the questionnaire) and a mental status over-

whelmed by answering the questionnaire, such as se-

vere depressive symptoms.

Procedure
Patients who met the criteria were chosen by their at-

tending physician or nurses in charge of the LTFU

clinic. First, they provided an overview of this study to

patients and/or their caregivers. Second, the researchers

explained (verbal or written) the details of this study to

those who agreed to participate. If caregivers could not

visit the hospitals, researchers requested patients to ex-

plain this study detail to their caregivers, using a docu-

ment of the study details. Third, all participants re-

ceived their questionnaires with their corresponding

self-addressed stamped return envelopes, a consent

form, and compensation (a gift certificate worth ap-

proximately 20 USD). Participants responded to the

consent form and the questionnaires within 30 days of

receiving them and sent them back to the researchers

using their envelopes. Finally, after the questionnaire

was administered, researchers obtained the patients’

medical data from the medical records of the collabora-

tive hospitals.

Measurements
Patients’ HRQOL

We used the Japanese FACT-BMT ver.4.028, which

comprises 37 items under five subscales: physical, so-

cial or familial, emotional, and functional well-being,

and a bone marrow transplant subscale. Higher scores

indicated better HRQOL, as calculated using the scor-

ing manual. The FACT-BMT was tested for reliability

and validity in Japanese patients who underwent HSCT.

The Cronbach’s α in this study was 0.86.

Caregivers’ HRQOL
We used the Japanese version of the Caregiver Qual-

ity of Life Index-Cancer (CQOLC)29, 30, which measures
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caregivers’ HRQOL of patients with cancer and com-

prises 21 items under four subscales: psychological bur-

den, positive emotions, financial burden, and disruption

of daily living. Higher scores indicated better caregiv-

ers’ HRQOL only by handling psychological burden as

reversed scales. The Cronbach’s α in this study was

0.87.

Fulfillment of informational needs of patients and
caregivers

We created an ad hoc scale to measure the fulfill-

ment of the informational needs participants perceived.

First, three professional nurses reviewed the literature

and extracted the information that patients and caregiv-

ers wanted to know after allo-HSCT. Second, the con-

tent and face validity of the questions were confirmed

through an interview with four patients who underwent

allo-HSCT over 2 years ago and visited the LTFU

clinic at least once. Finally, we extracted 52 items and

6 categories (see Appendix), termed general informa-

tion, post-discharge treatments, side effects and compli-

cations, self-care, psychosocial problems, and social re-

sources. If participants did not fill informational needs

(participants did not regard an item as unimportant), the

item was treated as missing data. The responses of this

scale were scored on a five-point Likert scale from 0

(not fulfilled) to 4 (very fulfilled), considering the scor-

ing of the previous research31. We calculated patients’

and caregivers’ mean scores of the total scores and

categorized scores of the fulfillment of informational

needs. A higher mean score indicated better fulfillment

of needs. Cronbach’s α was over 0.90 for both patients

and caregivers.

Demographic and medical variables
Patients reported their sex, age, marital status, educa-

tional level, economic status, and commuting time to

the hospital. Furthermore, caregivers reported their sex,

age, relationship to the patient, marital status, health

status, educational level, economic status, visiting

hours, commuting time to the hospital, and occupation.

Family characteristics included the family structure and

presence or absence of a related donor in their ques-

tionnaires. We also obtained medical data via medical

records, such as diagnosis, number of HSCT, graft

source, type of HSCT, human leukocyte antigen match-

ing, conditioning regimen, TBI, immunosuppression,

GVHD status, engraftment duration, and number of vis-

its to the LTFU clinic.

Statistical analysis
We calculated descriptive statistics for the partici-

pants’ scores to clarify their specific HRQOL. We used

a pooled-regression Actor-Partner Interdependence

Model (APIM) approach to examine the relationship

between participants’ fulfillment of informational needs

and HRQOL32. The APIM approach frequently uses

multilevel modeling and structural equation modeling;

however, it might require at least 100 dyads32. The

pooled-regression APIM emerged as an alternative sta-

tistical approach for use with small sample sizes32. This

APIM approach was considered adequate to analyze the

dyadic data because it simultaneously estimates the ef-

fect of a person’s variable (actor effect) and the same

variable effect but from the partner (partner effect) on

an outcome variable. Considering the outpatient setting,

it was important to use dyadic analysis to reflect

patient-caregiver relationships (Figure 1).

The homogeneity of variance across levels of the dis-

tinguishing variable was tested to examine whether the

assumption of this analysis for distinguishable dyads

was met before using this APIM approach. This method

estimated two regression equations (within- and

between-dyad regression) and calculated parameters for

actor and partner effects32, 33. First, we calculated the

centered scores of the total and subscales of fulfillment

of informational needs, then calculated score differences

(INdiff) and average scores (INavg) between patients and

caregivers. Next, we calculated the standardized

HRQOL scores, based on FACT-BMT and CQOLC to-

tal scores, and then calculated score differences

(QOLdiff) and average scores (QOLavg) between patients

and caregivers. Subsequently, we set patients (Gp) as 1

and caregivers (Gc) as −1, and calculated the score dif-

ferences (Gdiff) (constant term, that is, 2) to confirm the

interaction effects. Then, we calculated the products be-

tween patients’ scores of the fulfillment of informa-

tional needs and Gp, and caregivers’ scores of the ful-

fillment of informational needs and Gc, and calculated

their score differences to confirm the interactions. Next,

we calculated the score differences (INindiff) and average

scores (INinavg). Finally, we estimated within-dyad re-

gressions and between-dyad regression as follows (bi =

unstandardized regression coefficients, Ei = error terms):

QOLdiff = bw1 (INdiff) + bw2 (Gdiff) + bw3 (INindiff) + Ewi

(within-dyad regression)

QOLavg = bb0 + bb1 (INavg) + bb2 (INinavg) + Ebi (between-

dyad regression)

Using the unstandardized regression coefficients, we

calculated the actor and partner effects using the fol-

lowing equations:

 
2

, partner effects =  
 +  bw1bb1

2
 −  bw1bb1actor effects = 

We also calculated the interaction terms of actor and

partner effects in similar procedures (informational

needs × participants). T-statistics with degrees of free-

dom were used to determine whether these actor and

partner effects differed significantly from zero using the
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Figure　1.　The actor-partner interdependence model in this study
Solid arrows are the actor effects and dotted arrow are the partner effects. ei is the 
error variable.
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pooled standard errors. We used R ver.3.6.034 and set

the p-value as 5% two-tailed.

Ethics considerations
The study was approved by the institutional review

board of both hospitals (approval number: 11851-(2)

and 30-9-A0620, respectively), where the survey was

conducted. Written informed consent was obtained from

all participants based on the principles of the Declara-

tion of Helsinki. The researchers explained that partici-

pants could withdraw from the study at any time if they

disagree to answer the questionnaires. Participants were

also instructed not to see each other’s questionnaire to

avoid the effects from seeing other participants’ ques-

tionnaire, and to be analyzed as pair.

Results

Participant flow and characteristics
Nineteen patients met the inclusion criteria during the

study period; however, one refused to participate.

Therefore, 18 patients (with paired caregivers) were re-

cruited. One patient withdrew consent, one patient

never visited the LTFU clinic, and two caregivers did

not respond to the questionnaire. Finally, 16 patients

(response rate: 84%) and 14 caregivers (response rate:

73%) were included in the analysis.

Of the 16 patients, 12 (75%) were male, with a mean

age of 48.9 years. The mean duration from the HSC in-

fusion (day 0) to answering the questionnaire was ap-

proximately 6.5 months. Patients visited the LTFU clin-

ics approximately 3.2 times on average. Of the 14

caregivers, 12 (86%) were female, with a mean age of

56.7 years. Nine (64%) caregivers were partners, and

all caregivers lived with their patients. The mean dura-

tion from day 0 to answering the questionnaire was ap-

proximately 6 months. Six (43%) caregivers always vis-

ited, and three (21%) sometimes visited the LTFU

clinic with their patients. The mean total score of the

FACT-BMT was 91.0, whereas the mean total score of

the CQOLC was 88.2 (Table 1).

Five (32%) patients were diagnosed with acute

myeloid leukemia, and seven (43%) patients received

their sibling donor stem cells. Nine (57%) patients re-

ceived myeloablative conditioning, and 10 (62%) re-

ceived TBI. The grade of acute GVHD that previously

occurred was as follows: grade 0 (n = 8, 50%), grade 1

(n = 3, 19%), grade 2 (n = 2, 12%), and grade 3 (n =

3, 19%), and the grade of chronic GVHD that recently

occurred was as follows: none (n = 6, 38%), mild (n =

6, 38%), and moderate (n = 4, 24%). None of the pa-

tients had severe chronic GVHD (Table 2).

Relationship between fulfillment of informational
needs and HRQOL

We used the completed data for both patients and

caregivers; therefore, 13 pairs were included in the final

analysis. All items (estimates = 0.64, t (15) = 4.98, P <

0.001), side effects and complications (estimates = 0.55,

t (16) = 4.88, P < 0.001), and self-care (estimates =

0.73, t (13) = 5.02, P < 0.001) exerted actor effects on

their HRQOL, whereas fulfillment of informational

needs regarding psychosocial problems (estimates =

0.35, t (13) = 2.90, P = 0.012) exerted a partner effect

on the mutual HRQOL. Moreover, there were no inter-

actions between the models (items of informational

needs × participants) (Table 3).

Discussion

To the best of our knowledge, this is the first study

to analyze paired data of post-HSCT patients and their

caregivers while focusing on the characteristics of the

LTFU clinic. This study investigated specific HRQOL

and fulfillment of information needs among patients

and caregivers who visited LTFU outpatient clinics

within 1.5 years post-HSCT. We examined the relation-

ships using the pooled-regression APIM approach,

which indicated that fulfillment of informational needs

of all items, side effects, complications, and self-care
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Table　1.　Participants’ demographics and measurement scores

Patients (N = 16) Caregivers (N = 14) 
n (%) or mean ± SD [range] n (%) or mean ± SD [range]

Gender
Male 12  (75) 2  (14) 
Female 4  (25) 12  (86) 
Age (years) 48.9 ± 12.7 [25̶65] 56.7 ± 8.4 [36̶73]
Relationships to patients
Partner 9  (64) 
Father/Mother 2  (14) 
Sibling 2  (14) 
Child 1  (8) 
Marital status
Married 11  (69) 13  (93) 
Unmarried/widow 5  (19) 1  (7) 
Living with patient
Yes 14  (100) 
Education level
High school 4  (25) 7  (54) 
Junior college or Business college 5  (31) 4  (31) 
College or University 7  (44) 2  (15) 
Economic status
Low 1  (6) 1  (7) 
Average 9  (56) 8  (57) 
High school 6  (38) 5  (36) 
Employment status
Full-time 9  (56) 4  (29) 
Part-time 0  (0) 3  (21) 
Self-employed 1  (6) 2  (14) 
Student/Others 3  (19) 4  (29) 
Not working 3  (19) 1  (7) 
Duration from infusion to answering questionnaire (days) 195.2 ± 112.7 [50̶390] 183.8 ± 110.7 [50̶417]
Number of visiting LTFU clinics (Times) 3.2 ± 2.2 [1̶8]
Frequency of visiting patients’ LTFU clinics
Always 6  (43) 
Sometimes 3  (21) 
Never 5  (36) 
Fulfillment of informational needs [range: 1̶5]
General information 2.6 ± 1.2 2.9 ± 0.6
Treatment post-discharge 2.2 ± 1.2 2.0 ± 1.2
Side effects and complications 2.4 ± 1.0 2.5 ± 1.0
Self-care 2.9 ± 0.8 2.9 ± 0.8
Psychosocial problems 1.9 ± 1.1 2.2 ± 0.9
Social recource 1.9 ± 1.0 2.0 ± 0.9
Average score 2.3 ± 0.9 2.5 ± 0.9
FACT-BMT
PWB [range: 0̶28] 18.0 ± 5.5 [5̶26]
SWB [range: 0̶28] 20.7 ± 4.4 [13̶28]
EWB [range: 0̶24] 17.3 ± 3.3 [9̶22]
FWB [range: 0̶28] 14.7 ± 3.9 [5̶21]
BMTS [range: 0̶40] 20.4 ± 3.6 [13̶31]
TOI [range: 0̶96] 53.0 ± 12.0 [30̶76]
FACT-G [range: 0̶108] 70.7 ± 11.3 [45̶91]
FACT-BMT [range: 0̶148] 91.0 ± 15.6 [58̶122]
CQOLC
Psychological burden [range: 8̶48] 30.4 ± 7.4 [14̶43]
Positive emotions [range: 5̶30] 22.9 ± 3.0 [19̶29]
Financial burden [range: 3̶18] 11.6 ± 3.8 [6̶18]
Disruption of daily living [range: 5̶30] 23.2 ± 4.1 [14̶30]
Total score [range: 21̶126] 88.2 ± 13.0 [56̶115]
Notes: Excluding missing values.
BMTS, a Bone Marrow Transplantation subscale; EWB, Emotional Well-being; CQOLC, Caregiver Quality of Life Index-Cancer; 
FACT-BMT, Functional Assessment of Cancer Therapy-Bone Marrow Transplant (PWB + SWB + EWB + FWB + BMTS); FACT-G, 
Functional Assessment of Cancer Therapy-General (PWB + SWB + EWB + FWB); FWB, Functional Well-being; HRQOL, health-re-
lated quality of life; PWB, Physical Well-being; SD, standard deviation; SWB, Social/Familial Well-being; TOI, Trial Outcome Index 
(PWB + FWB + BMTS)
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Table　2.　Illness parameters of patients (N = 14) 

n (%) or 
mean ± SD [range]

Diagnosis
Acute myeloid leukemia 5  (32) 
Acute lymphoblastic leukemia 3  (20) 
Chronic myeloid leukemia 2  (12) 
Others 6  (36) 

Number of receiving HSCT
Once 14  (88) 
Twice 2  (12) 

Graft source
Bone marrow 6  (38) 
Peripheral blood stem cell 7  (44) 
Cord blood 3  (18) 

Types of HSCT
Related 7  (43) 
Unrelated 9  (57) 

Human leukocyte antigen
Fullmatch 12  (75) 
Mismatch 4  (25) 

Conditioning regimen
Myeloablative 7  (43) 
Non-myeloablative 9  (57) 

Total body irradiation
12Gy 4  (24) 
2-4Gy 6  (38) 
None 6  (38) 

Immunosuppression
Cyclosporine 7  (44) 
Tacrolimus 5  (31) 
None 4  (25) 

Engraftment duration (days) 19.9 ± 5.4 [13̶35]
acute GVHD
Grade 0 8  (50) 
Grade I 3  (19) 
Grade II 2  (12) 
Grade III 3  (19) 
Grade IV 0  (0) 

chronic GVHD
None 6  (38) 
Mild 6  (38) 
Moderate 4  (24) 
Severe 0  (0) 

GVHD, graft-versus-host disease;  HSCT, hematopoietic stem cell 
transplantation;  PS, performance status;  SD, standard deviation

exerted actor effects on their HRQOL. However, fulfill-

ment of informational needs regarding psychosocial

problems exerted a partner effect on mutual HRQOL.

Participants’ characteristics
The patients’ mean age was consistent with a Japa-

nese nationwide survey3; however, approximately 70%

of patients were men in this study. The effect of the sex

ratio of the patients should be considered with caution.

In addition, most patients received a non-myeloablative

conditioning regimen, which has a lower risk of chronic

GVHD than a myeloablative regimen6. Chronic GVHD

usually occurs approximately 3-15 months post-HSCT6,

indicating that few patients had moderate and severe

GVHD.

In this study, most caregivers were women and

spouses or partners, consistent with previous stud-

ies22, 26, 35-39. This bias of sex and relationship among

caregivers was considered with caution. Approximately

60% of caregivers attended the patient’s LTFU clinic

visit every time or occasionally, indicating that assess-

ment and intervention for the caregivers in the LTFU

clinic are also necessary for the acute phase after dis-

charge.

Participants’ specific HRQOL
Patients’ functional well-being (FWB) scores were

higher than those in a previous study (score = 11.1) af-

ter exiting the cleanroom post-HSCT in Japan40. In a

previous study, the FWB score focused on housework

or activity and increased over time41. Also, previous

prospective study indicated that 20% of participants re-

turned to full-time work by a year, and return to work

was significantly delayed for women42. The patients in

this study were predominantly men, and it is thought

that their activity status improved due to their return to

work, school, or their lifestyle change at home follow-

ing discharge from the hospital. Thus, their FWB was

higher than that when they left the cleanroom. How-

ever, patients’ social or familial well-being scores were

lower than those in a previous study (score = 23.8)40,

which was consistent with a decrease over time in a

previous longitudinal study41. This is because patients

could be infectious because of their vulnerable immune

system10 and have little time to interact with their

friends and family members43, 44. Thus, we should sup-

port not only patients’ GVHD and its side effects but

also social and familial relationships in LTFU clinics.

Caregivers’ total score and all subscales of CQOLC

were higher than those of caregivers with advanced

cancer patients (total and subscale scores including in-

cluded psychological burden, positive emotions, finan-

cial burden, and disruption of daily living are 71.8,

27.3, 17.6, 9.1, and 17.9, respectively)29. Patients in this

study had less incidence of GVHD and better perform-

ance status. A previous study indicated that caregivers’

lower burden scores correlated with caregivers’ higher

HRQOL22. Moreover, female caregiver burdens tend to

be higher than those of male21. Thus, caregivers in this

study indicated better specific HRQOL than those in a

previous study.

Relationships between patients’ and caregivers’
HRQOL and fulfillment of informational needs

Side effects, complications, and self-care as explana-

tory variables exerted actor effects on their HRQOL,

consistent with a previous study45 on hematological can-
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Table　3.　Relationships between participants’ health-related qualitiy of life and fulfillment of informational needs using 
pooled regression actor-partner in me approach (N = 13) 

Explanatory variables
Actor effects Partner effects

Estimates t df P-value Estimates t df P-value
Items related informational needs
Total items 0.64 4.98 15 <.001 -0.06 -0.43 15 .672
General information 0.31 1.36 9 .206 0.06 0.27 9 .795
Treatments post-discharge 0.18 1.39 13 .189 0.11 0.86 13 .407
Side effects and complications 0.55 4.88 16 <.001 -0.01 -0.07 16 .949
Self-care 0.73 5.02 13 <.001 -0.03 -0.21 13 .833
Psychosocial problems 0.22 1.81 13 .093 0.35 2.90 13 .012
Social resources 0.25 1.65 11 .127 0.16 1.05 11 .318
Interactions (items related informational needs × participants) 
Total items × participants -0.05 -0.27 12 .791 -0.03 -0.13 12 .899
General information × participants 0.03 0.08 9 .937 0.07 0.19 9 .851
Treatments post-discharge × participants 0.32 1.56 9 .152 0.30 1.49 9 .171
Side effects and complications × participants -0.08 -0.52 13 .609 -0.07 -0.46 13 .652
Self-care × participants -0.08 -0.36 13 .723 -0.07 -0.31 13 .759
Psychosocial problems × participants 0.26 0.94 9 .373 0.27 0.98 9 .354
Social resources × participants 0.06 0.22 8 .833 0.11 0.40 8 .702
Notes: We used the completed data for both patients and caregivers in this final analysis. Patients HRQOL were used total scores of 
FACT-BMT, and caregivers HRQOL were used total scores of CQOLC. We set dummy code as patients = 1, caregivers = -1.
CQOLC, Caregiver Quality of Life Index-Cancer;  FACT-BMT, Functional Assessment of Cancer Therapy-Bone Marrow Transplant;  
HRQOL, health-related quality of life

cer patients and another46 on caregivers of patients with

cancer. Most patients who received allo-HSCT reported

physical problems within 1 year47, and patients and

caregivers recognized that these problems were most

important after discharge. The fulfillment of these key

informational needs, such as post-treatment complica-

tions and conditioning treatment, measures to prevent

infections, and management of daily life after dis-

charge, would improve HRQOL for both patients and

caregivers.

However, psychosocial problems as explanatory vari-

ables exerted a partner effect on mutual HRQOL. The

subscales of side effects, complications, and self-care,

which were significantly related to HRQOL in actor ef-

fect, focused on patients’ problems. In contrast, this

subscale of psychosocial problems, which is signifi-

cantly related to HRQOL in partner effect, focused on

family and social problems. Patients who received

HSCT were concerned about family members and the

workplace38, 44. A previous study48 reported that patients

struggled with these concerns, then coped with not ex-

pressing their distress to their caregivers. These coping

mechanisms indicated lower HRQOL in patients. En-

hancing patients’ fulfillment of informational needs on

psychosocial problems was regarded as supporting fam-

ily and problems. Therefore, open communication

might enhance mutual HRQOL.

Implications for clinical practice
Healthcare providers should understand that patients’

social well-being is diminished after hospital discharge.

A previous cross-sectional study41 also showed that pa-

tients were concerned about their jobs, finances, and re-

lations in the period after discharge. Health care provid-

ers should also consider assessing social aspects, such

as caregivers, family members, friends, and workplaces

of the patient. Therefore, it is important to assess these

factors during hospitalization. Healthcare providers also

noticed that they had less access to caregivers after the

patients were discharged. Although some caregivers

may attend the LTFU outpatient clinic, it is necessary

to evaluate and support the role and social aspects of

caregivers during hospitalization.

Moreover, health care providers should intervene to

satisfy informational needs of caregivers and patients

regarding medical complications and self-care. Consid-

ering the purposes of LTFU clinics, health care provid-

ers support patients’ social and familial relationships,

which can improve the general condition of patients.

For example, presenting appropriate social resources

and listening to caregivers’ conditions would be effec-

tive for patients in the acute phase after discharge. Fur-

thermore, health care providers should understand that

patients’ and caregivers’ needs would change49. A previ-

ous study reported that it is important that nurses assess

the overall well-being of patients and caregivers to en-

hance coping and problem-solving skills of the HSCT
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process50. If caregivers did not attend the LTFU clinic,

health care providers should assess the patients’ psy-

chosocial needs and support and unmet informational

needs, mutually enhancing their HRQOL.

Limitations
First, this cross-sectional observational study did not

clarify the causal relationship between participants’ ful-

fillment of informational needs and HRQOL. We also

could not consider the trajectory of the participants’

HRQOL and informational needs. Moreover, the small

sample size could reduce the statistical power. Further

studies should include more participants, predominantly

female patients and male caregivers, and adjust vari-

ables related to participants’ specific HRQOL, such as

using longitudinal studies and structural equation mod-

eling. Second, in the pooled-regression APIM approach,

we set participants’ specific HRQOL as the outcome

variable. However, the construction concepts of these

variables were not similar; thus, we should pay atten-

tion to the proper interpretation of this result. Lastly,

the system of the LTFU clinic at the research cooperat-

ing facilities might be different, such as staff and re-

sources. Further studies should consider using multi-

level analyses among facilities.

In conclusion, physio-psychosocial approaches to-

ward patients and their caregivers are important to en-

hance their HRQOL during the acute phase after HSCT.

Detailed overviews of and methods to cope with pa-

tients’ psychosocial issues should be provided before

discharge, especially for caregivers unable to visit the

LTFU clinics.
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