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Abstract

Objective: The purposes of this study were (1) to describe the levels of anxiety and depressive symptoms in par-
ents of children undergoing hematopoietic stem cell transplantation (HSCT) before (Time 1 [T1]) and one month
after transplantation (Time 2 [T2]), and (2) to identify the pre-HSCT factors that predict anxiety and depressive
symptoms in fathers and mothers one month after transplantation.

Methods: A prospective quantitative study was conducted at four children’s hospitals between June 2015 and
September 2016 using self-administered questionnaires and medical records. Parents from 23 families, including
19 fathers and 23 mothers, completed the Hospital Anxiety and Depression Scale (cutoff score: 8) and provided
information regarding their stress appraisal, coping strategies, family functioning, demographic characteristics,
and children’s health-related quality of life. Hierarchical multiple regression analysis was performed to identify
the variables that predicted T2 paternal and maternal anxiety and depressive symptoms.

Results: Among the parents, 15 fathers (79%) and 11 mothers (48%) reported anxiety symptoms, and 13 fathers
(68%) and 9 mothers (39%) reported depressive symptoms above the cutoff level for clinical relevance at T1.
Similarly, 11 fathers (58%) and 6 mothers (26%) reported anxiety symptoms, and 10 fathers (53%) and 9 moth-
ers (39%) reported depressive symptoms above the cutoff level at T2. Overall, parents’ anxiety and depressive
symptoms did not differ significantly between T1 and T2. For fathers, both T1 depressive symptoms and the
understanding of their children’s medical situation through communication with other parents and consultation
with medical staff predicted T2 paternal depressive symptoms. For mothers, T1 maternal anxiety symptoms and
marital satisfaction predicted T2 anxiety symptoms.

Conclusions: The medical staff should understand that parents of children undergoing HSCT experience consider-
able psychological distress throughout the treatment process, and therefore, they should adopt unique
approaches to reduce such distress.
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accepted therapy for numerous childhood diseases,
including cancer. It involves conditioning, which com-
Hematopoietic stem cell transplantation (HSCT) is an bines high-dose chemotherapy and total body irradiation

Introduction
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(TBI) and has been shown to increase survival rates'. In
Japan, approximately 500 pediatric patients undergo
HSCT annually>®; however, some patients experience
transplant-related complications, such as infection and
graft-versus-host disease (GVHD)'*, and spend several
weeks in isolation to prevent infection caused by myelo-
suppression’. Various psychological problems such as
anxiety and depression”® are common during the acute
phase of HSCT and reduce children’s health-related qual-
ity of life (HRQOL)>”®. Children who experience
increased emotional disturbance before HSCT have been
shown to exhibit post-traumatic stress disorder (PTSD)
and poor HRQOL after HSCT>’. Therefore, children’s
physical and psychological distress is most pronounced
during the acute phase of HSCT and may affect them
later in life.

Parents of pediatric HSCT patients are also affected by
their children’s illness'"'" and could experience psycho-
logical problems such as depression'?"*, anxiety'*, and
adjustment disorder'>. Phipps, Dunavant, Lensing, and
Rai'® conducted a longitudinal study and found that par-
ents exhibited high psychological distress levels before
their children’s hospital admission, and this peaked
approximately 2-3 weeks after HSCT. The trajectories of
distress follow a similar pattern in children and their par-
ents. Parental stress has been reported to be higher than
the stress in the general population in relation to the
HSCT process”. In addition, Manne et al."® showed that
parents, particularly mothers, who experienced depressive
symptoms during the acute HSCT phase were more likely
to be diagnosed with PTSD 18 months later than were
those without depressive symptoms. Therefore, the most
frequently identified risk factor for parental distress is
whether parents can is the amount of stress the parents
experience during the acute phase of HSCT''. Some lon-
gitudinal studies have investigated the predictors of
parental psychological distress at 4-6 months'® and two
years after HSCT!"? however, no studies have examined
the psychological predictors of parental distress during
the acute phase of HSCT. In order to offer targeted pre-
vention or interventions, families experiencing distress
that might have a negative psychological effect on the
parents, as well as children, need to be identified. For
identifying these families, an understanding of the predic-
tors of their distress'?, particularly anxiety and depres-
sion, is required, and the time when distress levels are
highest during treatment should be determined. Further-
more, an increasing number of studies have included
mothers of children undergoing HSCT"*"'>!® while few
have focused on fathers; however, it is critical to under-
stand both parents’ experiences?'.

In this study, we applied the transactional stress and
coping model'***, which is a framework for evaluating
the processes of coping with stressful life events. This

model indicates the processes associated with parental
adjustment to pediatric illness and includes components
of parents’ pre-HSCT variables—specifically, (1) their
cognitive processes (e.g., appraisal-stress, expectations),
(2) methods of coping, and (3) perceptions of the fam-
ily environment-as factors hypothesized to predict paren-
tal psychological outcomes. These three factors may
mediate the relationship of the children’s illness and
demographic parameters with parental psychological dis-
tress; therefore, we hypothesized that they would predict
psychological distress in our study. According to existing
review articles examining parental psychosocial experi-
ences, some factors varied according to the parent’s sex
(e.g., perceptions of marital or family functioning, cop-
ing strategies)>'. By understanding the predictors of both
paternal and maternal psychological distress during the
acute phase of HSCT, we may be able to identify and
support highly distressed parents before HSCT and create
new intervention methods for them and their children,
focusing on the time interval preceding HSCT. The pur-
poses of this study were (1) to describe the levels of
anxiety and depressive symptoms in parents of children
undergoing HSCT, before and one month after transplan-
tation, and (2) to identify the pre-HSCT factors that
predict anxiety and depressive symptoms in fathers and
mothers one month after transplantation.

Patients and Methods

Study design and participants

A multicenter, prospective, quantitative study was con-
ducted in four children’s hospitals in Japan between June
2015 and September 2016 using self-administered ques-
tionnaires and medical records.

The participants were fathers and mothers with chil-
dren aged between 2 and 18 years scheduled to undergo
HSCT. The inclusion criteria were (1) parents’ (either
or both) provision of an informed consent and (2) the
ability to understand Japanese and complete the question-
naires independently. We did not make any distinction
based on the parents’ marital status regarding which par-
ents were invited to participate in this study. The exclu-
sion criterion was unsuitability for participation due to
the participant’s physical or mental health, as determined
by a pediatrician. The discontinuation criterion was diffi-
culty participating in the study because of the child's
death or transfer to an intensive care unit, as determined
by a pediatrician.

Procedure

The date of hematopoietic stem cell infusion was
selected as Day 0. Time 1 (T1) was defined as the period
from the day on which the pediatricians explained the
HSCT procedures to the day before conditioning, and
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Time 2 (T2) was defined as the period from Day 23 to
37.

Pediatricians recruited the participants, and the study
was explained in easily understandable terms. If the par-
ents agreed to participate, they received an explanation
regarding the consent procedure and ethical consider-
ations, along with an informed consent form. All partici-
pants provided a written informed consent and received
the T1 questionnaires with their corresponding envelopes,
a self-addressed stamped return envelope, and compensa-
tion (i.e., a gift certificate worth 9.00 USD). Participants
completed the T1 questionnaires and placed them in the
designated envelopes, which were then inserted into the
self-addressed, stamped envelopes and mailed. Approxi-
mately 20 days after HSCT, participants received the T2
questionnaires and compensation equal to that of T1; they
then completed the questionnaires and returned them via
the same method used for the T1 questionnaire. The
researchers or pediatricians obtained the participants’
medical information from their medical records at each
time point.

Measurements
Anxiety and depressive symptoms

Parental distress was measured at T1 and T2 using the
Hospital Anxiety and Depression Scale (HADS) >, In this
study, a symptom of anxiety was defined as continuous
feelings of vague and undifferentiated fear, and a symp-
tom of depression was defined as continuous states of
sadness above the normal range. The HADS consists of
14 items divided between two subscales (i.e., symptoms
of anxiety and depression), and respondents were
required to indicate their levels of anxiety and depressive
symptoms during the preceding week using a 4-point
Likert scale ranging from 0 to 3. Higher scores indicate
greater psychological distress (range: 0-21; clinical cutoff
point: 8). This scale has been used in a previous study**;
its reliability and validity have been firmly established.
Cronbach’s alpha for the anxiety subscale was .73 (T1)
and .85 (T2) for fathers and .79 (T1) and .85 (T2) for
mothers; for the depression subscale, it was .79 (T1) and
.73 (T2) for fathers and .70 (T1) and .82 (T2) for
mothers.
Children’s HRQOL

Children’'s HRQOL was assessed by a parent-proxy
report at T1, using the Pediatric Quality of Life Invento-
ryTM Generic Core Scales (PedsQL) 25'28, which measure
pediatric HRQOL during the preceding month. These
questionnaires contain 21-23 items, and responses are
provided using a 5-point Likert scale, which has demon-
strated good reliability and validity. Higher scores indi-
cate higher HRQOL levels in children, based on the Ped-
sQL scoring algorithm®’. Cronbach’s alpha for all
domains exceeded .70.
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Stress appraisal

The Japan Perceived Stress Scale (JPSS)* was used to
assess the degree to which parents considered their lives
as unpredictable, uncontrollable, and overwhelming. The
scale consists of 14 items, with responses provided using
a 5-point Likert scale ranging from 0 (never) to 4 (very
often) . Higher scores indicate greater perceived stress,
which has demonstrated good reliability and validity.
Cronbach’s alpha was .79 for fathers and .73 for mothers.
Coping strategies

The Coping Health Inventory for Parents (CHIP)?' was
used to assess parents’ perception of their management of
family life with a child with a chronic illness. The scale
consists of 45 items divided between three coping pat-
terns: maintaining family integration, cooperation, and an
optimistic definition of the situation (Pattern 1): main-
taining social support, self-esteem, and psychological
stability (Pattern 2): and understanding the medical situ-
ation through communication with other parents and con-
sultation with the medical staff (Pattern 3). This scale was
adapted for parents of children with cancer. Items are
rated on a scale from 0 (not helpful) to 3 (extremely
helpful) . Cronbach’s alpha for all domains exceeded .80
for both parents.

Family functioning

The Family Adaptability, Partnership, Growth, Affec-
tion, and Resolve (APGAR)?* Scale and Material Love
Scale™ were used to assess the parents’ perception of
family functioning; both scales demonstrated good reli-
ability and validity. The Family APGAR Scale assesses
the family members’ satisfaction with family relation-
ships and includes five items. Responses are provided
using a 3-point Likert scale ranging from 0 (hardly ever)
to 2 (almost always), and higher scores indicate greater
satisfaction with family functioning. The Material Love
Scale consists of 16 items measuring assiduity, interest,
understanding, respect, and support provided by partners
in emotional relationships. Responses are provided using
a 4-point Likert scale ranging from 1 (not always) to 4
(always) . Higher scores indicate greater satisfaction with
the marital relationship, longer conversation times, and
greater self-disclosure. The Cronbach’s alphas for both
scales demonstrated good consistency (.79 to .96).
Demographic and medical variables

All parents provided their demographic characteristics,
including age, marital status, health status, educational
level, economic status, visiting hours, commuting time to
the hospital, and occupation; family characteristics
included family structure and the presence or absence of a
related donor in their questionnaires.

We obtained information via medical records; specifi-
cally,(1) the children’s demographic characteristics
included sex and age, and (2) their medical characteristics
including diagnosis, age at diagnosis, therapy evaluation
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before HSCT, performance status, types of stem cell and
donor, conditioning regimen, radiation status (TBI or
cranial radiation therapy and doses), types and routes of
immunosuppression at T1, grade of acute GVHD,
engraftment duration, and entry to a cleanroom at T2.

Statistical analyses

We calculated the descriptive statistics for the partici-
pants’ scores at each time point and compared parental
HADS scores between T1 and T2 using pairwise 7-tests.
In addition, we performed bivariate analyses ( x?, Tukey's
honestly significant difference test, or Spearman’s rank
correlation coefficient) to examine factors related to T2
parental anxiety and depressive symptoms. We also deter-
mined the correlations between paternal or maternal anxi-
ety or depressive scores at each of the time points using
Spearman’s rank correlation.

Hierarchical multiple regression analysis was per-
formed to explore T1 factors that predicted T2 anxiety
and depressive symptoms in order to define the objective
variables. Explanatory variables were entered as follows:
in Step 1, T1 anxiety and depressive symptoms (HADS
scores) were entered into the regression model simultane-
ously (Model I).In Step 2, we entered two components;
(1) total PedsQL scores based on the paternal or maternal
perception, and (2) variables that were statistically sig-
nificant in the bivariate analysis, in particular, ordinal
scales with Spearman’s rank correlation coefficients (p)
of >.40 (Model 2). In Step 3, parental stress appraisals,
coping strategies, and family functioning items with
Spearman’s rank correlation coefficients ( p) of >.40 were
entered using backward-elimination methods (Model 3),
with consideration of Akaike's information criterion. All
final models were verified via post hoc analysis using the
coefficient of determination. Analyses were performed
using R ver. 3.3.2 and the significance level was set at 5%
(two-tailed) .

Ethical considerations

The study was approved by the ethics committee at the
Graduate School of Medicine, The University of Tokyo
(reference no. 10855), and the institutional review
boards at the hospitals where the survey was conducted.
A written informed consent was obtained from all partici-
pants in accordance with the latest version of the Helsinki
Declaration. The researchers explained that the partici-
pants could withdraw from the study if they did not want
to answer the questionnaires.

Results

Participant flow and characteristics
A total of 34 children underwent HSCT during the
study period; four parents refused to participate because

of the potential psychological burden, and 30 families
agreed to participate in the study. Of these, 24 families
completed the questionnaires; however, four fathers did
not complete the T2 questionnaire. Attrition occurred
because of children’s deaths (n=2), engraftment failure
(n=1), transfer to intensive care units (n=1), and
unknown reasons (n=2). Additionally, one family with
numerous missing values in the questionnaires was
excluded: therefore, data from 23 families (19 fathers and
23 mothers) were ultimately analyzed (valid response
rate: 67%).

The children’s mean age was 8.3 years (Table 1); 14
(61%) children were boys; 6 (26%) children had been
diagnosed with acute lymphoblastic leukemia; and 14
(61%) were hospitalized for HSCT. A total of 20 (87%)
children underwent allogeneic HSCT, and more than half
of the donors were unrelated. In addition, 4 (17%), 10
(44%), and 9 (39%) graft sources were the bone marrow,
peripheral blood stem cells, and umbilical cord blood,
respectively. Most conditioning regimens were non-mye-
loablative (75%), and 7 children (35%) received TBL
The probability of occurrence of acute GVHD was 20%
to 30% depending on the organ involved. The mean num-
ber of days waiting for engraftment and living in a clean-
room were 14.8 and 16.0, respectively.

The mean ages of the fathers and mothers were 41.3
and 38.3 years, respectively (Table 2). More than half of
the parents reported a low economic status. The mothers
visited their children more frequently than the fathers did,
and 10 mothers (44%) spent every day with their children
during hospitalization. All fathers worked; however, more
than half reported reduced working hours. Half of the
mothers were employed, and half had retired or resigned
from work following their child’s diagnosis.

Parental symptoms of anxiety and depression
following HSCT

Data on the parental HADS scores at each time point
are presented in Table 2. Of the parents, 15 fathers (79%)
and 11 mothers (48%) reported anxiety symptoms, and
13 fathers (68%) and 9 mothers (39%) reported depres-
sive symptoms above the cutoff level for clinical rele-
vance at T1. Similarly, 11 fathers (58%) and 6 mothers
(26%) reported anxiety symptoms, and 10 fathers (53%)
and 9 mothers (39%) reported depressive symptoms
above the cutoff level at T2. The levels of anxiety and
depressive symptoms did not differ significantly between
T1 and T2 (paternal anxiety symptoms score: P = .345;
paternal depressive symptoms score: P = .201; maternal
anxiety symptoms score: P= .191; maternal depressive
symptoms score: P= .915). No significant correlations
between paternal or maternal anxiety and depressive
symptoms at each of the time points was noted.
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Table 1. Children’s demographic and illness parameters (n=23)

Parent distress in pediatric stem cell transplant

n (%) or mean=SD [rangel

Sex

Age (years)
Diagnosis

Age at diagnosis (years)

Performance status

Type of HSCT

Recipient relationship with donor (n=9)

Graft source

Conditioning '

Total body irradiation '

Immunosuppression '

Acute GVHD (number above Grade 1)

43

Engraftment duration (days)
Duration of cleanroom confinement (days)

Male 14 (61)
Female 9 (39)
8.3%3.1 [2-14]
Acute lymphoblastic leukemia 6 (26)
Acute myeloid leukemia 3 (13)
Myelodysplastic syndrome 3 (13)
Malignant lymphoma 3 (13)
Neuroblastoma 3 (13)
Other 5 (22)
6.3%+3.7 [0-13]
0 20 (87)
>1 3 (13)
Related allogeneic 9 (39)
Unrelated allogeneic 11 (48)
Autologous 3 (13)
Father 1 (11)
Mother 3 (33)
Sibling 5 (56)
Bone marrow 4 (17)
Peripheral blood stem cell 10 (44)
Umbilical cord blood 9 (39)
Myeloablative 5 (25)
Non-myeloablative 15 (75)
12 Gy 5 (25)
2-4 Gy 2 (10)
None 13 (65)
Tacrolimus 18 (90)
Cyclosporine 2 (10)
Gut 4 (20)
Liver 4 (20)
Skin 6 (30)
14.8+£3.4 [10-24]
16.0+4.2 [10-24]

TCalculated for twenty allogeneic patients.

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

Pre-HSCT factors related to the parental symp-
toms of anxiety and depression one-month post-
HSCT

In the bivariate analysis between T2 parental distress
and pre-HSCT factors, T2 paternal anxiety symptoms
were significantly associated with T1 paternal anxiety
symptoms(p=.71, P<.001), depressive symptoms( p=
60, P< .001), Material Love Scale scores(p =—-54, P
=.018), and age(p =—.46, P=.045). T2 paternal
depressive symptoms were significantly associated with
T1 paternal anxiety symptoms( p =.57, P=.010), depres-
sive symptoms ( p =.84, P<<.001), CHIP Pattern 3(p = —
.70, P<.001), Family APGAR scores(p =—.56, P=
.027), Material Love Scale scores (p =-56,P=.013),
and maternal age (p = —.47, P=.043). T2 maternal anxi-
ety symptoms were significantly associated with T1
maternal anxiety symptoms(p =.53, P=.010), CHIP

Pattern 2( p=—.45, P=.033), Love Scale scores(p=—
51, P=.012), and economic status( p =—.51, P=.014).
T2 maternal depressive symptoms were significantly
associated with T1 maternal anxiety symptoms (p = .68,
P<.001) and depressive symptoms ( p =.70, P<.001).
Only the mother’s educational status was related to T2
maternal depressive symptoms; specifically, mothers with
a college or university education reported significantly
higher depressive symptoms than did mothers with a high
school education (mean score differences=4.4, ¢t (21) =
—2.71, P=.013). Children’s age, age at diagnosis, engraft-
ment duration, and duration of cleanroom confinement
did not correlate with parental distress. Other parental
demographic information, children’s demographic data,
and illness parameters were not significantly associated
with T2 parental anxiety or depressive symptoms, includ-
ing the type of HSCT (i.e., autologous, related allogeneic,
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Table 2. Parents’ demographic characteristics

Fathers (n=19)
n (%) or mean+SD [rangel

Mothers (n=23)
n (%) or mean+SD [rangel

Time 1 Time 2 Time 1 Time 2
Age (years) 41.3+5.0 [32-52] 3818253 [29-48]
Marital status Married 19 (100) 21 (91)
Health status No health problems 18 (95) 22 (96)
Educational level Below high school 7 (37) 10 (43)
Over College or 12 (63) 13 (57)
University
Economic status Very high 0 (0) 0 (0)
High 3 (15) 0 (0)
Average 6 (32) 10 (43)
Low 6 (32) 10 (43)
Very low 4 (21) 3 (14)
Visiting hours (hours) Weekdays 29+3.7 [0-12] 146+9.7 [0-24]
Weekends 6.4+51 [0-18] 15.4+9.2 [0-24]
Commuting time to 96.8+99.6 [15-300] 87.3+102.8 [3-390]
hospital (minutes)
Employment status™  Full-time 16 (84) 5 (22)
Part-time 0 (0) 5 (22)
Self-employed 3 (16) 2 (8)
Not working 0 (0) 11 (48)
Changes in working  Increased 4 (21) 1 (8)
hours following Unchanged 5 (26) 1 (8)
child’s diagnosis ' Decreased 10 (53) 4 (34)
Leave of absence/ 0 (0) 6 (50)
Retirement
HADS Anxiety score 9.3+3.6 [2-17] 9.2+39 [3-15] 8.1+3.3 [3-15]
[range: 0-21]
HADS Depression 82+38 [1-15] 7636 [1-15] 6.9+2.9 [1-14]
score [range: 0-21]
PedsQL Total score [range: 66.4+14.7 [47-99] 76.4+146  [49-97]
0-100]
JPSS [range: 0-56] 26.6t7.1 [5-35] 26.9+5.5 [13-37]
CHIP Pattern 1 [range: 25.2+10.3 [0-40] 29.9+8.8 [0-47]
0-57]
Pattern 2 [range: 14.4%+85 [0-32] 17.1+9.4 [0-42]
0-54]
Pattern 3 [range: 11.0%6.1 [0-21] 16.9+5.2 [0-26]
0-24]
Family APGAR Scale 7.2+3.1 [0-10] 7.4+2.4 [3-10]
[range: 0-10]
Love Scale [range: 3.1+0.7 [1.0-3.9] 3.0+0.6 [1.6-4.0]

1-4]

Missing values were excluded; ' Calculated for employed parents.

CHIP, Coping Health Inventory for Parents; HADS, Hospital Anxiety and Depression Scale; JPSS, Japanese Perceived Stress Scale; Ped-
sQL, Pediatric Quality of Life Inventory™ Generic core scales total score; SD, standard deviation.

or unrelated allogeneic; see Table 3).

Table 4 shows the hierarchical multiple regression
models for predictors of parents’ T2 anxiety and depres-
sive symptoms. T1 paternal depressive symptoms (f =
.61, P=.014) and CHIP pattern 3 (f=—.86, P .049) pre-
dicted T2 paternal depressive symptoms, considering
mediational factors. T1 maternal anxiety symptoms (=
.65, P=.047) and Love Scale scores(ﬂ=—.52, P=

.013) predicted T2 maternal anxiety symptoms. T1 pater-
nal anxiety symptoms predicted T2 paternal anxiety
symptoms; however, this effect was mediated by other
factors. T1 maternal depressive symptoms predicted T2
maternal depressive symptoms, but this effect was medi-
ated by individual factors; all mediating factors were
removed in the final model.



45

‘UolleIASp pJepuels ‘gs :uolejue|dsuel) |90 wals dnslodolewsy ‘] DSH | 9|edS uoissalidag pue Aleixuy |eldsoH ‘SAVH ‘esessIp 1Soy-snsian-yels ‘qHAD
1S9)-} BUISN B19M S3IEW OU JBYIO ‘1S8) SOUSIBHIP JUEDIUBIS Allsauoy S AN ¢ :Buiiom diom siayie} |y, ‘siualled olsuaso|le Auamy oy paje|noley

Parent distress in pediatric stem cell transplant

099 0LL ON
808" 802 4314 L€9 1 1 SSA uoiedndoQ
1.8 YVAVA 0c'L oL'8 Asianun 1o 939109 J9AQ
€10 o'y 160’ 08'S 8179 00'8 LV6’ cc'8 |ooyds ysiy mojeg [9A9] [euolieonp3
(s®|eds Jeujwiou) siojoe} |ejudled
009 ,1'8 ov'L 092 1<
1475 L9 ogt 009 786 9gL 068’ 00 0 1 (UMS) AHAD 8oy
0001t 0S0} 0001t 16°L 1<
LLV €99 120 69'G 780 119 760’ SL'L 0 ; (J8AIT7) AHAD andy
Ge'L GZ'6 006 G.'6 1<
00/ L€9 280’ 009 vel €89 8cl’ LL'L 0 , (ANH) AHAH SINdY
00 [RAVA €6°L 9g'8 SAl1e|qeoleAW-UoN
cl8 [0)74°) €62 029 691" 099 8G/° 092 dAl1e|qeoRAN 4 8UIUOIIPUOD JO 8dA |
§G9¢ ﬁ 81°G sEEL ﬁ 81°G X442 ﬁ 199 §9ve ﬁ 059 POOIq pPIod [edljiquin
s 128 ﬁ 06'8 5066’ ﬁ 0€'8 §C6.L° ﬁ [4A) §926° ﬁ 8/°6 1122 Wwa1s poojq |essyduad
s9LL ST % 145 009 s G (STAC] sV’ 00 MOJew suog 92Inos HelH
§€0E” ﬁ €6 052 ﬁ 198 § 1614 ﬁ 198 §6€G° ﬁ 000} snosojoiny
§0C6’ 60'G 5618 €L°G § €6 00 s 78’ €L Oloua30|[e pajel@Iun
§8G¢ ﬁ 228 sEve ﬁ 8L, 5916 ﬁ GLL §29L° ﬁ 006 Olauago|[e palejay 1OSH Jo adA|
Gc'S €L 19'G €€°9 1<
98y XAV €89 G8'9 161 v6'L ces’ 0S8 0 Snjels aduewloliad
9GS cc'L Gc'L GZ'8 SI8U10
VAt bLL 801" 129 8¢l c8'L 0€6’ 60'8 ElWSXN3| S1NJY sisoudelq
819 19'G LL'G 989 Slews
6€6° €69 690° VLL 290’ 19'8 AYA c6'8 SN XoS
(s®|eos [eulwiou) siojoe} s uaIp|iyd
d ueaw d ueaw d ueawl d ueaw
©100s uoissaldaq 9100s A1@Ixuy ©100s uoissaldaq 2100s AloIxuy
SAvVH ¢l SAvH ¢l SAvVH ¢l SAvH ¢l

(E2=U) SIBUION (61=U) siBye

Blood Cell Therapy-The official journal of APBMT-Vol. 2 Issue 3 No. 2 2019

21 1e sajgelieA ssadisip [eo130joyoAsd [ejualed usamiaq sisAjeue ajeueAlg ‘g d|qel



46 Blood Cell Therapy-The official journal of APBMT-Vol. 2 Issue 3 No. 2 2019

Table 4. Hierarchical multiple regression analysis of predictors of parental psychological distress at T2 (1 month after

HSCT)
Model 1 Model 2 Model 3
B SE B SE P B SE P
Paternal anxiety symptoms (n=19)
HADS Anxiety score (T1) 0.57 0.22 054 025 .046 032 024 .221
HADS Depression score (T1) 027 0.22 023 023 .351 0.14 0.21 .503
Paternal Age —0.14 0.20 .492 —0.13 0.18 .481
Total PedsQL score 0.01 0.19 953 0.08 0.19 .672
JPSS score 031 022 .179
Love Scale score —0.33 0.16 .065
R? 060 067 <.001 062 0.70 .007 0.76 0.61 .004
adjusted R 0.55 0.51 0.63
Paternal depressive symptoms (n=19)
HADS Anxiety score (T1) —0.02 0.19 —0.06 0.20 .762 —0.31 0.23 .205
HADS Depression score (T1) 0.85 0.19 <.001 0.79 0.19 .001 0.61 021 .014
Paternal Age —-0.21 0.17 .216 —0.15 0.16 .363
Total PedsQL score 0.02 0.15 .874 —0.23 0.21 .307
CHIP Pattern 1 0.62 0.31 .075
CHIP Pattern 3 —0.86 0.38 .049
JPSS 029 021 .188
Love Scale score —0.21 0.15 .182
R? 070 058 <.001 0.74 057 <.001 0.84 0.53 .003
adjusted R°  0.66 0.67 0.72
Maternal anxiety symptoms (n=23)
HADS Anxiety score (T1) 0.34 0.32 030 029 .318 065 0.30 .047
HADS Depression score (T1) 022 0.32 0.13 0.31 .680 —0.18 0.31 .564
Economic status —0.38 0.18 .045 —0.17 0.18 .343
Total PedsQL score —0.28 0.19 .153 —0.29 0.17 .119
Love Scale score —0.52 0.19 .013
R? 029 088 047 081 .018 063 0.71 .007
adjusted R°  0.22 0.35 0.50

Maternal depression symptoms (n=23)
HADS Anxiety score (T1) 024 025
HADS Depression score (T1) 0.54 0.25

Educational status
Total PedsQL score

0.12 027 677
0.55 027 .058

025 0.19 .201
0.03 0.18 .875

R? 054 0.71
adjusted RZ  0.50

<.001 059 071 .002

0.04

Missing values are excluded; bold font indicates statistically significance.

B, standardized partial regression coefficient; CHIP, Coping Health Inventory for Parents; Family APGAR, Adaptability, Part-
nership, Growth, Affection, and Resolve; HADS, Hospital Anxiety and Depression Scale; JPSS, Japanese Perceived Stress
Scale; PedsQL, Pediatric Quality of Life Inventory™ Generic core scales; R?, coefficient of determination; SE, standard error.

Discussion

This study examined the levels of anxiety and depres-
sive symptoms in parents immediately before and one
month after their children underwent HSCT. The levels of
anxiety and depressive symptoms were higher at T1 than
at T2; however, this difference was not significant. We
found that the predictors of T2 parental distress were dif-
ferent between fathers and mothers: T1 paternal depres-
sive symptoms and understanding of the medical situa-
tion through communication with other parents and con-
sultation with medical staff predicted T2 paternal depres-
sive symptoms, while T1 maternal anxiety symptoms and

satisfaction with their marital relationship predicted T2
maternal anxiety symptoms.

Participants’ demographic characteristics

The parents’ mean age was approximately 40 years;
this was consistent with the findings of previous studies
in which parents were in their late 30s to early 40s'*2*%,
Regarding employment, Okada et al.** reported that 80%
of parents who were employed at the time of their chil-
dren’ s cancer diagnosis resigned from work; this finding
is consistent with the current study, where 50% of moth-
ers retired or resigned from their job. In contrast, most
fathers did not resign from work but reduced their work-
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ing hours. However, self-employed fathers increased their
working hours. Moreover, parents of children with cancer
experience significant psychological distress*'; therefore,
its management should include an assessment of not only
parental attendance but also the parental role and employ-
ment status of both parents.

Changes in parents’ psychological distress levels
following HSCT

The parents’ T1 psychological levels were higher than
the corresponding T2 levels, but these differences were
nonsignificant. This is consistent with the findings of a
previous research, showing that parental distress was
highest before the children’s hospital admission®' A
cross-sectional study involving 114 fathers and 146
mothers of children receiving HSCT measured HADS
scores 5.5 years after treatment®* and found that 23% of
fathers and 41% of mothers reported anxiety symptoms
above the cutoff level for clinical relevance, and 15% of
fathers and 22% of mothers reported depressive symp-
toms. These proportions are lower than those observed in
the current study. In addition, a higher proportion of par-
ents reported anxiety and depressive symptoms in the
current study relative to those observed in a study that
verified the reliability and validity of the HADS for use
with the general Japanese population® No previous stud-
ies have focused on the parents’ psychological distress
using HADS in Japan. In a cross-sectional study® in the
Netherlands focusing on the parents of children with
chronic illnesses, the mothers’ mean anxiety and depres-
sion scores were 5.9 4.1 and 4.5 = 4.0, respectively; the
fathers’ mean anxiety and depression scores were 4.8 £
4.4 and 4.5 *4.2, respectively. The above anxiety and
depression scores are much lower than those found in the
present study. Therefore, healthcare providers should be
mindful of the fact that parental anxiety and depression
levels may remain high throughout the HSCT process,
and an appropriate assessment should be conducted
before HSCT initiation if required.

Pre-HSCT factors related to T2 parental anxiety
and depressive symptoms

Parental T1 depressive symptoms and understanding of
the medical situation through communication with other
parents and consultation with medical staff predicted T2
paternal depressive symptoms. In addition, all fathers in
the study were employed and visited their children less
frequently than did the mothers. In a previous study,
CHIP Pattern 3 scores in fathers of children with a
chronic illness were significantly lower than the mothers’
scores; the reason for this finding could be that in most
Japanese families, fathers work full-time, while mothers
are responsible for taking care of the children®'. Fathers
have more difficulty seeking and receiving social support
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compared with mothers and are more likely to want to
understand their children’s illnesses?; therefore, the med-
ical staff should explain the treatments and complications
to the fathers before initiating the children’s HSCT,
acknowledge that the fathers might wish to connect with
families of other children receiving HSCT, and provide
peer support to reduce the fathers” psychological distress
during the acute phase of HSCT.

T1 anxiety symptoms and satisfaction with the marital
relationship predicted T2 maternal anxiety symptoms. A
previous study found that mothers were less satisfied than
the fathers because of an increase in housework and
financial problems following their children’s cancer diag-
nosis®’. According to a previous study on the psychologi-
cal adaptation of parents of pediatric cancer patients,
mothers who adjusted well psychologically received
more support and were less dissatisfied than were moth-
ers who remained clinically distressed’®: therefore, mari-
tal social support was found to be an important factor in
reducing maternal distress. Additionally, mothers tended
to use engaged and emotion-focused coping strategies”',
and thus, providing emotional acceptance and empathic
understanding to mothers regarding not only children’s
treatment but also their family relationships might reduce
these symptoms of anxiety during the acute phase of
HSCT.

Implications for clinical practice and psychosocial
providers

Medical professionals should evaluate parental psy-
chological distress during the HSCT process, particularly
before initiating HSCT. The HADS could be used to
screen and assess parental distress and to help medical
professionals understand that the sources of paternal and
maternal distress during HSCT might differ. Further, we
should identify parents with high levels of anxiety and
depressive symptoms throughout the HSCT process, and
interventions to reduce their distress should be varied
according to sex, considering their coping style and fam-
ily relationships.

In addition, the children’s characteristics were not sig-
nificantly associated with T2 parental distress. This find-
ing was consistent with the finding of a previous study'?,
according to which maternal depressive symptoms were
not related to type of HSCT and degree of match HLA.
Medical professionals should expect parents of children
with severe symptoms (e.g., myeloablative conditioning
and ongoing recurrence) to experience higher psycho-
logical distress levels than would those with children who
have less severe conditions. Therefore, medical staff and
psychosocial providers should understand the parents’
unique experience and manage their psychological dis-
tress accordingly.
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Limitations

The study had three limitations. First, approximately
20% of the families withdrew from the study. In previous
studies, transfer to an intensive care unit'® and high-risk
treatment™ increased anxiety and depressive symptoms in
parents of children receiving HSCT; therefore, some
drop-out parents might have felt severe psychological
distress. Second, the sample size was relatively small,
which could reduce the likelihood of identifying signifi-
cant relationships in the data regarding predictor variables
due to the limited power. Future studies should analyze
paired parental data using methods such as multilevel
analysis, which might help identify families who experi-
ence distress during their children’s HSCT. Third, the
study may not have captured the peak T2 parental psy-
chological distress. The mean engraftment duration was
14.8 days, and we could not examine the parents’ anxiety
and depression levels when their children’s physical prob-
lems were at their worst (e.g., when children experienced
an engraftment syndrome or acute GVHD) . Future stud-
ies should consider the predictors of parental distress
using longitudinal surveys conducted within shorter peri-
ods, such as soon after engraftment (e.g., within one
week) .
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