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ABSTRACT

Background
Survival rates have continued to increase for pediatric hematopoietic stem cell 
transplantation (HSCT) for nonmalignant diseases. Despite the crucial role of 
caregivers in this high-intensity treatment, knowledge about long-term parental 
impact is lacking.

Procedure
This cross-sectional study assessed parental distress and everyday problems in 
parents of patients 2 years and older after pediatric HSCT for a nonmalignant disease 
using Distress Thermometer for Parents (DT-P), and compared outcomes to matched 
Dutch parents of healthy children and Dutch parents of children with a chronic 
condition (CC).

Results
Median follow-up was 5.3 years (interquartile range [IQR]: 2.9–8.6). Underlying 
diseases were inborn errors of immunity (N = 30), hemoglobinopathies (N = 13), and 
bone marrow failure (N = 27). Mothers of pediatric HSCT recipients (N = 70) reported 
comparable overall distress levels to mothers of healthy children, but experienced 
more distress related to parenting problems, specifically managing their child's 
emotions, discussing disease consequences, and fostering independence. Fathers 
of HSCT recipients (N = 45) reported higher overall distress levels and had more 
emotional distress compared to fathers of healthy children.

Conclusions
Overall, parental distress and everyday problems of parents of HSCT recipients 
are comparable to those of parents of children with CC. However, there is ongoing 
parental burden, both emotional and in parenting, long-term after HSCT compared 
to parents of healthy children, and the type of burden differs between mothers and 
fathers. These results indicate that individualized parental supportive care should 
not remain restricted to the acute hospitalization phase, but also be actively offered 
during long-term follow-up after pediatric HSCT.
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INTRODUCTION

Allogeneic hematopoietic stem cell transplantation (HSCT) is an established curative 
treatment for an increasing number of patients with large variety of inherited or 
acquired nonmalignant diseases.1 Survival rates have continued to increase by 
improving treatment and prevention of early transplant-related complications, 
such as infections and acute graft versus host disease (GvHD).2 With the increasing 
number of pediatric HSCT patients surviving into adolescence and adulthood, 
insights into long-term outcomes of pediatric HSCT for nonmalignant diseases gain 
relevance. Despite the crucial role of caregivers in this high intensity treatment, 
knowledge about long-term parental impact is lacking. 

Pediatric HSCT is an intensive and high impact treatment for patients as well as 
for their families.3,4 Following hospitalization, the burden on the patient and family 
persists during the vulnerable recovery phase at home.4 Parents have to provide 
both medical care and parental care, while attending to work, taking care of the 
family’s financial situation, continuing societal participation, and maintaining familial 
relationships.5,6 Over time, the (family-)environment gradually stabilizes and focus 
shifts toward long-term follow-up of HSCT and re-attending “normal life”. However, 
due to (the risk of) persistence of disease manifestation, the occurrence of late 
effects, and life-long follow-up after HSCT, the burden on the patient and family 
may remain. 

Outcomes of impact on caregivers of HSCT recipients have primarily been 
assessed in the setting of adult HSCT or childhood cancer.7 However, the growing 
population of pediatric patients treated with HSCT for nonmalignant diseases, differs 
substantially from patients treated for malignant diseases with respect to health 
status (including comorbidity), health-related quality of life (HRQoL) pre-HSCT, and 
applied conditioning regimens.8,9

To date, there are only few studies available on long-term parental outcomes after 
pediatric HSCT. High levels of parental distress have been reported, including parents 
experiencing anxiety, depressive symptoms, and burnout. Ongoing parental distress 
after pediatric HSCT could affect the societal participation of parents.5 Moreover, 
ongoing parental distress could affect siblings as well.5 These results stress the 
need for more insight into long-term parental outcomes after HSCT of the children 
during childhood in order to provide adequate supportive care, and finally improve 
quality of care for pediatric HSCT survivors.10 Therefore, the aim of this study was 
to investigate the long-term parental distress in parents of children who received 
HSCT for a nonmalignant disease.
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METHODS

Study design and participants
In this single-center cross-sectional study parental distress was assessed in parents 
(or their legal guardians) of patients 2 years and older after pediatric HSCT for a 
nonmalignant disease in the Willem Alexander Children’s Hospital at the Leiden 
University Medical Center, the Netherlands. Parents of patients aged less than 19 
years at study enrollment were approached between December 2020 and November 
2022. Exclusion criteria were an inadequate knowledge of the Dutch language. This 
study was approved by the Medical Ethical Committee Leiden – The Hague – Delft 
(N20.181). All participants gave written informed consent. If the patient's age was 
above 12 years, the patient's assent was also sought in addition to consent from 
(both) parents.

Measures
The validated Distress Thermometer for Parents (DT-P) was used to assess parental 
distress and everyday problems.11,12 The DT-P assesses overall distress using a 
thermometer score (scale range 0-10; score ≥4 indicates clinically elevated distress). 
Additionally, the DT-P assesses everyday problems regarding practical (seven items), 
social (four items), emotional (nine items), physical (seven items), cognitive (two 
items), parenting domains (five items). Problem domain scores are the sum of the 
problem items (yes = 1, no = 0). A total problem domain score is the sum of all 
problem items.11,12 Lastly, there are questions regarding perceived support from 
the social network, perceived lack of understanding form people concerning their 
situation, parental chronic illness, and whether or not the parent would like to talk 
to a professional about his or her situation. Internal reliability (Cronbach’s alpha) of 
the DT-P ranges from .52 to .89.11,12

Parents completed a sociodemographic questionnaire about themselves (age, 
gender, country of birth, educational level, employment, marital status, number 
of children). Participants completed the questionnaires in the digital KLIK Patient-
Reported Outcome Measure (PROM) portal (www.hetklikt.nu).13 The DT-P was 
requested from both parents. If multiple DT-Ps were completed over time by a 
parent, the first completed DT-P was selected.

Patient characteristics obtained from their medical files were age, gender, date of 
birth, underlying disease, donor relation, date of HSCT, acute GvHD, chronic GvHD, 
and Lansky/Karnofsky performance score to quantify functional status of patients 
(scale range 0 “unresponsive” to 100 “fully active, normal”).14 Underlying disease 
was divided into three groups: inborn errors of immunity (IEI; e.g., severe combined 
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immunodeficiency), hemoglobinopathies (HB; e.g., sickle cell disease, thalassemia), 
and bone marrow failure (BMF; e.g., severe aplastic anemia, Blackfan Diamond 
anemia) disorders. Follow-up duration was categorized as long-term follow-up (2-5 
years) and very long-term follow-up (>5 years). 

Statistical analysis
All statistical analyses were performed using R 4.1.3.15 Propensity score matching on 
parents’ sociodemographic characteristics was used to select matched controls from 
the Dutch normative data.12,16 The Dutch normative data include parents of healthy 
children and parents of children with a chronic condition (CC).12 DT-P outcomes 
of parents of HSCT recipients were compared to two groups: Dutch parents of 
healthy children and Dutch parents of children with CC. Parent characteristics were 
compared to Dutch matched controls using Mann-Whitney U test, Pearson’s Chi-
square test or Fisher’s exact test. DT-P (total) problem domain scores (Mann-Whitney 
U test), problem items and additional questions (Pearson’s Chi-square test or Fisher’s 
exact test) were compared to matched controls. Additionally, mothers and fathers 
of parent couples were compared: (total) problem domain scores (Wilcoxon signed-
rank test), problem items and additional questions (McNemar test). Lastly, long-term 
follow-up (2-5 years) and very long-term follow-up (>5 years) DT-P outcomes were 
compared: (total) problem domain scores (Mann-Whitney U test), problem items 
and additional questions (Pearson’s Chi-square test). Statistically significant level 
was considered as p values less than .05. With the aim of this study being to explore 
everyday problems of parents, Bonferroni correction was not applied to avoid type 
2 errors. 

RESULTS

In total 70 of 103 mothers (response rate 68%) and 45 of 103 fathers (response rate 
44%) participated in this study (Figure. 1). Reasons for not completing the DT-P were 
not assessed. 
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Figure 1. Flow chart of participants. All parents of pediatric hematopoietic stem cell trans-
plantation (HSCT) recipients eligible for inclusion are shown.

Mothers of pediatric HSCT recipients compared to their 
controls
Compared to mothers of Dutch healthy controls, the children gender distribution 
differed significantly, with more males in the group of HSCT mothers (Table 1). In 
terms of nationality, a significantly lower percentage of mothers in the HSCT group 
were born in the Netherlands compared to the mothers of children with a CC (HSCT 
mothers 63%, controls [CC] 94%, p < .001). Median follow-up duration since HSCT 
was 5.3 years (interquartile range [IQR]: 2.9–8.6). Underlying diseases were IEI (N = 
30), HB (N = 13), and BMF (N = 27) (Table 2).
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Table 2. HSCT characteristics of children of participating parents.

Mothers
N = 70

Fathers
N = 45

Child

Age at HSCT in years, median (IQR) 3.4 (1.5–7.5) 3.1 (1.6–7.2)

Years since HSCT, median (IQR) 5.3 (2.9–8.6) 6.0 (3.1–8.7)

2–5 years since HSCT 33 (47%) 18 (40%)

>5 years since HSCT 37 (53%) 20 (60%)

Underlying disease

Inborn errors of immunity 30 (43%) 18 (40%)

Hemoglobinopathies 13 (19%) 13 (29%)

Bone marrow failures 27 (39%) 14 (31%)

2nd HSCT 6 (8.6%) 7 (16%)

aGVHD

Grade 0–I 58 (33%) 40 (89%)

Grade II–III 12 (17%) 5 (11%)

cGVHD

Limited 4 (5.7%) 3 (6.7%)

Extensive 5 (7.1%) 2 (4.4%)

Donor relation

Matched related donor 19 (27%) 11 (24%)

Mismatched related donor 5 (7.1%) 6 (13%)

Unrelated donor 46 (66%) 28 (62%)

Lansky/Karnofsky performance score (range 0–100), mean (SD) 97.1 (6.9) 97.1 (7.1)

Lansky/Karnofsky performance score (range 0–100), N (%)

70 2 (3.2%) 2 (4.8%)

80 2 (3.2%) 0 (0.0%)

90 8 (13%) 6 (14%)

100 50 (81%) 34 (81%)

Unknown 8 3

Abbreviations: aGvHD, acute graft-versus-host disease; cGvHD, chronic graft-versus-host disease; 
HSCT, hematopoietic stem cell transplantation.

Compared to mothers of healthy controls, HSCT mothers had comparable overall 
DT-P outcomes, except for parenting problems (Table 3). Mothers of pediatric HSCT 
recipients scored higher on the parenting problem domain score as well as on three 
parenting problem items: "dealing with the feelings of your child" (HSCT mothers 
27%, controls 13%, p = .035), "talking about the disease/consequences with your 
child" (HSCT mothers 19.0%, controls 5.7%, p = .020), and "independence of your 
child" (HSCT mothers 23.0%, controls 7.1%, p = .009).
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Compared to mothers of children with a CC, HSCT mothers had comparable overall 
DT-P outcomes, except for two problem items (Table 3). HSCT mothers reported 
less problems on the social problem item "interacting with your child(ren)" (HSCT 
mothers 10%, controls [CC] 29%, p = .017). However, HSCT mothers reported more 
problems on the emotional problem item "feeling tense or nervous" (HSCT mothers 
53%, controls [CC] 33%, p = .017). 

Fathers of pediatric HSCT recipients compared to their 
controls
Compared to fathers of healthy parents, the children gender distribution differed 
significantly with more males in the group of HSCT fathers (Table 1). Regarding 
nationality, a significantly lower percentage of fathers in the HSCT group were born 
in the Netherlands compared to the fathers of children with a CC (HSCT fathers 60%, 
controls (CC) 98%, p < .001). Median follow-up duration since HSCT was 6.0 years (IQR: 
3.1–8.7). Underlying diseases were IEI (N = 18), HB (N = 13), and BMF (N = 14 (Table 2).

Compared to fathers of healthy controls, HSCT fathers had comparable overall DT-P 
outcomes (Table 3). Fathers of pediatric HSCT recipients reported a higher frequency 
of clinically elevated distress (HSCT fathers 42%, controls 20%, p = .023). HSCT fathers 
scored higher on the emotional problem domain as well as on two emotional problem 
items: "depression" (HSCT fathers 40%, controls 20%, p = .038), "feeling tense or 
nervous" (HSCT fathers 49%, controls 20%, p = .020). Furthermore, HSCT fathers 
reported more problems on the practical problem item "leisure activities/relaxing" 
(HSCT fathers 36%, controls 11%, p = .006), psychical problem item "sleep" (HSCT 
fathers 42%, controls 22%, p = .042), and cognitive problem item "concentration" 
(HSCT fathers 33%, controls 13%, p = .025). HSCT fathers scored higher on the 
parental problem domain than their controls, but scores on the parenting problem 
items did not differ compared to controls. Additionally, HSCT fathers more often 
reported the desire to talk to a professional about their situation (HSCT father 24%, 
controls 8.9%, p = .048).

Compared to fathers of children with a CC, HSCT fathers had comparable overall 
DT-P outcomes, except for one problem item (Table 3). HSCT fathers reported less 
problems on the social problem item "interacting with your child(ren)" (HSCT fathers 
11%, controls [CC] 29%, p = .035). Additionally, HSCT fathers reported less frequently 
of having an (chronic) illness themselves (HSCT fathers 18%, controls [CC] 40%, p = 
.020).

Parent couples of pediatric HSCT recipients
In total 37 parent couples of pediatric HSCT recipients participated in this study 
(Table S1). Median age of mothers was 42.6 years (IQR: 37.4–46.5) and median age 
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of fathers was 45.7 years (IQR: 40.4–49.8). Twenty-five mothers (68%) and 29 (78%) 
fathers had paid employment. Median follow-up duration since HSCT was 6.0 years 
(IQR: 3.0–8.8). Underlying diseases were IEI (N = 14), HB (N = 6), and BMF (N = 17) 
(Table S2). Overall, DT-P outcomes from mothers were comparable to fathers, except 
for parenting problems (Table S3). Mothers scored higher on the parenting problem 
domain score, as well as the parenting problem item "dealing with the feelings of 
your child" compared to fathers (mothers 35%, fathers 11%, p = .016).

Long-term outcome compared to very long-term outcome: 
mothers of pediatric HSCT recipients
Mothers of pediatric HSCT recipients (N = 70) were categorized into long-term follow-
up (2–5 years post HSCT, N = 33) and very long-term follow-up (>5 years post HSCT, N 
= 37) (Table S4). Mothers with very long-term follow-up were significantly less often 
married or living together than mothers with long-term follow-up (long-term 97.0%, 
very long-term 76.0%, p = .015). Children of mothers in the very long-term follow-up 
group had a lower age at HSCT (long-term 5.5 years, very long-term 1.8 years, p = 
.002), and more often had IEI as HSCT indication (Table S4). Overall, DT-P outcomes 
between mothers with long-term and very long-term follow-up were comparable 
except for two emotional problem items (Table S5). Mothers with very long-term 
follow-up showed more problems with the emotional problem item "self-confidence" 
(long-term 8.1%, very long-term 30%, p = .017) and "fears" (long-term 14%, very long-
term 33%, p = .049).

Long-term outcome compared to very long-term outcome: 
fathers of pediatric HSCT recipients
Fathers of pediatric HSCT recipients (N = 45) were categorized into long-term follow-
up (2–5 years post HSCT, N = 18) and very long-term follow-up (>5 years post HSCT, 
N = 27) (Table S4). Child's median age at HSCT and IEI showed similar patterns as for 
the mothers (Table S4). Overall, DT-P outcomes between fathers with long-term and 
very long-term follow-up were comparable except for the problem item "finances/
insurance" (long-term 33%, very long-term 0%, p = .002) (Table S5).
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DISCUSSION

This study aimed to investigate the long-term parental distress and everyday 
problems in parents of children who received HSCT for a nonmalignant disease. 
Mothers and fathers of pediatric HSCT recipients were compared to matched 
controls from the Dutch general population, including parents of healthy children and 
parents of children with a CC. This study revealed that overall, parental distress and 
everyday problems from parents of children who received HSCT were comparable 
to those of parents of children with a CC. However, when compared to parents of 
healthy children, there were indicators of long-term parental distress after pediatric 
HSCT, specifically regarding the emotional and parenting domain. Unique in this 
study is the use of Dutch matched controls to separately compare the outcomes of 
mothers and fathers of pediatric HSCT recipients. Previous studies, which focused 
primarily on mothers, often lacked control groups. Additionally, existing literature 
tends to focus on specific parental outcomes such as anxiety, depressive symptoms, 
and post-traumatic stress symptoms.3,10,17-19 The validated DT-P used in this study is 
aimed to identify distress and everyday problems in parents and provides a broader 
perspective on parental outcomes after pediatric HSCT. 

Mothers of pediatric HSCT recipients showed more parenting-related problems 
compared to mothers of healthy children. In the parenting domain, mothers showed 
problems with their child’s autonomy and experienced difficulties in dealing with 
their child’s emotions, which is in line with a qualitative study in parents of leukemia 
survivors.5 In that study by Forinder et al (2004), parents expressed concerns on their 
child’s psychosocial situation, such as the fear of their child feeling isolated or not 
belonging. Consequently, the natural process of child-parent independency became 
challenging and may also be applicable in parents of pediatric HSCT recipients.5 
Furthermore, mothers of pediatric HSCT recipients had more difficulties talking 
about the disease and its consequences with their child, as described in qualitative 
studies.20,21 These studies report that due to the intensive nature of HSCT, looking 
back at the treatment and conversations about (possible) consequences of the 
disease can be emotional painful and therefore often avoided.21 Other factors, 
such as the child’s preference not to talk about their health status or the avoidance 
of certain topics, such as fertility, due to the child’s age or to prevent deception, 
may contribute to these difficulties.22 Additionally, with the divers nationalities of 
HSCT parents and the prevalence of different underlying diseases among various 
ethnicities, certain topics and diseases may be stigmatized.23-25 The parenting 
problems in HSCT mothers were comparable to those of mothers of children with 
CC. Interestingly, HSCT mothers reported feeling more tense or nervous compared to 
mothers of children with CC, but the results were similar when compared to mothers 
of healthy controls. The difference in the Dutch reference data, where parents of 
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healthy controls reported feeling more tense or nervous compared to parents of 
children with a CC, remains unknown.12 These elevated levels of emotional distress, 
even very long-term after the treatment, emphasize the importance of implementing 
targeted interventions to sustain and enhance the emotional well-being of parents. 
Ultimately, this will lead to an improved quality of life for the pediatric patient.26

Fathers of pediatric HSCT recipients showed more emotional problems, such as 
feeling tense or nervous and depression, compared to fathers of healthy children. 
While higher rates of depression have been described in previous literature, the 
focus has primarily been on mothers of HSCT recipients.17 Additionally, fathers of 
pediatric HSCT recipients faced more difficulties in leisure activities/relaxing, sleep, 
and concentration compared to controls, which has not yet been described in the 
literature. These factors, combined with the clinically elevated stress and the desire 
to talk to a healthcare professional, suggest that there may be insufficient support 
for fathers of HSCT recipients. Given the traditional gender roles and expectations 
related to parenting, where mothers often bear the primary responsibility for 
caregiving and emotional support, it is crucial to acknowledge that fathers also face 
unique challenges and may require targeted support to address their specific needs 
and concerns. 

An additional unique element in this study is the analysis comparing parental 
outcomes within parent couples. When comparing mothers to fathers within parent 
couples, mothers reported more difficulties in dealing with their child’s emotions. 
Ideally, such a parent-couple analysis would have been performed in our Dutch 
matched control group, but it was not possible as parent couples were not included 
in the Dutch normative dataset.12

Previous studies have shown a decrease in parental distress over time following 
HSCT.27-29 Therefore, an additional analysis was performed to explore parental 
outcome differences between long-term (2-5 years) and very long-term (>5 years) 
follow-up duration after HSCT. Regarding the problems that previously showed 
significant differences from the Dutch matched controls (parenting and emotional 
problems), no differences were found between long-term and very long-term follow-
up duration. However, mothers showed more problems with self-confidence and 
fears over time, which is in line with previous studies. In Forinder et al’s (2004) 
study, parents experienced anxiety due to the uncertainty regarding the risk of late 
effects.5 Parental anxiety may have also been heightened due to the coronavirus 
disease 2019 (COVID-19) pandemic and the associated restrictions. Furthermore, 
fathers of pediatric HSCT recipients reported fewer financial problems over time. 
Coping with finance and juggling work with childcare had been a known struggle for 
caregivers of patients after HSCT.5 These results could be attributed to optimized 
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work-related and financial support for families, aiming to reduce the psychosocial 
long-term impact of the HSCT treatment.

This study had several limitations. First, there was a relatively low response rate 
among fathers of pediatric HSCT recipients, which is similar to those of other studies 
on parental outcomes.17 Second, the study was conducted during a period of COVID-
19 restrictions, which may have influenced reporting of parental problems. For 
example, there were fewer opportunities for leisure activities during the pandemic. 
Third, the study did not correct for multiple testing. As the first study to assess 
everyday problems for parents after pediatric HSCT, we prioritized avoiding type 2 
errors over type 1 errors. Fourth, we did not perform a pre-HSCT measurement of 
parental distress. Pre-existing parental distress that might have been impacted by the 
HSCT remains undetected. Lastly, a risk analysis on the child’s HSCT characteristics 
and parental distress was not performed because the parental outcomes were 
predominantly comparable to Dutch matched controls. Additionally, previous studies 
already showed that HSCT factors, such as the child’s age, type of diagnosis, and 
current disease status, do not significantly influence parental stress.17

This study provides a broad view of long-term parental distress and everyday 
problems in parents after pediatric HSCT for nonmalignant diseases. Overall, 
parental distress and everyday problems of parents of a child after HSCT are 
comparable to those of parents of children with a CC. However, there is ongoing 
parental burden long-term after HSCT compared to parents of healthy children, 
and the type of burden differs between mothers and fathers. While supportive 
care (emotional and practical support) is actively offered during the acute phase 
of hospitalization for HSCT treatment, parents do not always utilize this additional 
care due to their different coping strategies during hospitalization. When their 
child’s health improves and direct medical care involvement is reduced, parents 
have to re-attend their normal way of life. However, while the direct consequences 
of HSCT treatment are diminished, the need for parental supportive care may persist 
or emerge. Our findings underscore the importance of providing comprehensive 
support for parents throughout the different stages of the HSCT process, even in 
long-term follow-up programs. Targeted interventions that address the specific 
needs of mothers and fathers, such as coping strategies, emotional support, and 
practical assistance, are warranted. Further research is needed to explore the 
individual needs of parents and other family members (e.g., siblings) of patients after 
pediatric HSCT for nonmalignant diseases. Lastly, a longitudinal approach to assess 
parental distress, including a measurement before HSCT, could provide more insights 
into the HSCT factors that can contribute to parental distress. This information is 
needed to improve supportive care and foster resilience in parents, and ultimately 
improve quality of life of the pediatric HSCT patients even long-term after treatment. 
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