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Abstract
Objectives. Caring for children with solid tumors (STs) can impact caregiver’s physical and
mental health. Caregivermastery, which influences psychological well-being, is vital in improv-
ing outcomes for both caregivers and children. The study aimed to investigate the relationship
between caregiver mastery, anxiety, depression, fear of disease progression (FoP), caregiver
burden, and the quality of life (QOL) of children with ST.
Methods. This cross-sectional study was conducted from June 2022 to April 2023 at a Grade
A tertiary hospital in Shandong. Family caregivers of children with ST completed several
validated measures, including the Pediatric Quality of Life Inventory (PedsQL) 3.0 Cancer
Module, the Fear of Progression Questionnaire-parent version (FoP-Q-SF/PR), the Zarit
Burden Interview Scale (ZBI), the hospital anxiety and depression scale (HADS), and the
CaregiverMastery Scale. Multiple linear regression analyses assessed the relationships between
FoP, caregiver burden, anxiety, depression, caregiver mastery, and children’s QOL. Results were
expressed as 𝛽 and 95% confidence intervals (CIs).
Results. A total of 454 caregivers participated. Caregiver mastery was positively correlated
with children’s QOL (𝛽 = 0.80, 95% CI: 0.20 to 1.39). Depression (𝛽 = −0.64, 95% CI: −0.83
to −0.45), anxiety (𝛽 = −0.67, 95% CI: −0.85 to −0.49), caregiver burden (𝛽 = −1.20, 95%
CI: −1.60 to −0.80), and FoP (𝛽 = −0.04, 95% CI: −0.05 to −0.03) were negatively related to
children’s QOL. Caregiver mastery moderated the associations between depression, caregiver
burden, FoP, and children’s QOL, while also improving the effect of mild anxiety on QOL.
Significance of results. The study underscores the importance of fostering caregiver mastery
to mitigate the negative impact of caregiver distress on children’s QOL and improve outcomes
for both caregivers and children with solid tumors.
Conclusion. Caregivermasterymoderates the effects of anxiety, depression, FoP, and caregiver
burdenon children’s QOL. Supporting caregiver mastery can alleviate caregiver burden and
enhance both caregiver and child well-being.

Introduction

Childhood malignant tumors are life-threatening conditions, currently the second leading
cause of death in children after accidental trauma (Cunningham et al. 2018). Solid tumors
(STs) account for nearly 60% of all pediatric malignancies, emerging as abnormal cellular
growth in local tissues due to various carcinogenic factors and genetic aberrations, often
presenting as space-occupying masses (Melaiu et al. 2022; Nyagetuba and Hansen 2017).
Children with malignant tumors face significant physical, psychological, social, and quality
of life (QOL) challenges compared to their healthy peers. QOL for these children encom-
passes their overall well-being, including participation in shared activities, social interactions,
feeling cared for, coping with distressing physical and emotional symptoms, and finding
meaning in their illness experience (Hinds et al. 2004). The definition of QOL in chil-
dren with ST considers emotional adaptation to the experience of malignancy, symptom
effects, and the influence of caregivers and parents as primary factors (Hinds et al. 2004).
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Caregiver mastery reflects the caregiver’s self-perception of
their effectiveness in caregiving or confidence (Lawton et al.
1989). Caregiver mastery influences the caregiver’s coping strate-
gies, adjustments, and adaptions to various situations (Boele et al.
2017; Loh et al. 2021). Inadequate caregiver mastery has been
linked to psychological distress (Kabia et al. 2022). Previous stud-
ies indicate that higher levels of mastery among caregivers of
patients with malignancies were correlated with improved health
outcomes, reduced anxiety and depression, decreased physiologi-
cal stress response, and lower caregiver burden (Chan et al. 2018;
Cox et al. 2018; Loh et al. 2021). Improved caregiver mastery
not only enhances the caregiver’s well-being but also influences
patients’ well-being for the better (Boele et al. 2017).

Fear of progression (FoP) is acknowledged as a reactive and
conscious concern arising from chronic illnesses such as cancer
(Dinkel and Herschbach 2018). FoP is a prevalent long-term psy-
chological issue among parents of cancer patients (Ljungman et al.
2014). FoP intensifies psychological distress in caregivers, influenc-
ing their physical and mental well-being, and reducing the quality
of care provided, thus ultimately impacting the patient’s QOL (De
Schepper et al. 2016; Mellon et al. 2007).

Our study aimed to explore the relationships between depres-
sion, anxiety, FoP, caregiver burden, caregivermastery, andQOL in
children with ST. Additionally, we aimed to investigate the moder-
ating effect of caregiver mastery on the associations of depression,
anxiety, FoP, and caregiver burden, with QOL in children. The
findings would provide a theoretical foundation for enhancing
caregiver mastery in parents of children with ST.

Methods

Study design, setting, and participants

This cross-sectional study involved 454 family caregivers of chil-
dren with ST, selected through convenience sampling between
October 2022 and June 2023. Participants were recruited from
a Grade A tertiary hospital in Jinan, Shandong Province, China.
Inclusion was based on the following: (1) the children aged
2–18 years, (2) the diagnosis of children with ST meets interna-
tional classification (Steliarova-Foucher et al. 2005), (3) caregivers
informed consent and cooperation in completing the question-
naire. The exclusion criteria included children with other diseases
and individuals with writing or hearing impairments who could
not complete the questionnaire.

Measurement tools

Dependent variable: The Pediatric Quality of Life Inventory
(PedsQL) 3.0 Cancer Module was designed to evaluate the spe-
cific impact of cancer on theQOL among children aged 2–18 years,
including both children and parent reports (Scarpelli et al. 2008).
The PedsQL 3.0 Cancer Module has been categorized into 2 paral-
lel versions for different age groups: child reports (5–7, 8–12, and
13–18 years) and parent reports (2–4, 5–7, 8–12, and 13–18 years).
The PedsQL 3.0 Cancer Module consists of 27 items in 8 domains
covered by 5 scales: pain and hurt (2 items), nausea (5 items), pro-
cedural anxiety (3 items), treatment anxiety (3 items), worry (3
items), cognitive problems (5 items), perceived physical appear-
ance (3 items), and communication (3 items). In the version of
PedsQL reported by children aged 5–7 years old, a 3-point Likert
scale (0 = never, 2 = sometimes, and 4 = almost always) com-
bined with visual representations (happy, neutral, and sad faces)

was employed. For other versions of PedsQL, a 5-point Likert scale
(ranging from 0 = never to 4 = almost always) was used. The score
for each item was reversed and linearly transformed to a 0–100
scale (0 = 100, 1 = 75, 3 = 25, 4 = 0), with higher scores indicating
better QOL. The Cronbach’s 𝛼 was 0.762 in this study.

Independent variable: Fear of Progression Questionnaire-
parent version (FoP-Q-SF/PR) was an adaption of Fear of
Progression Questionnaire (FoP-Q-SF) for the parents of children
with cancer (Schepper et al. 2015).The scale, consisting of 12 items,
was rated on a 5-point scale from “never” to “always.” Total scores
of FoP were calculated by aggregating scores for each item, rang-
ing from 12 to 60, with a higher score indicating a higher level
of FoP. The Cronbach’s 𝛼 was 0.895 in the Chinese version of the
FoP-Q-SF/PR (Yang et al. 2022).

The Zarit Burden Interview Scale (ZBI) was a 22-item scale
designed for caregivers to assess the burden of caring for their chil-
dren, with responses ranging from “never” (0) to “always” (4) (Zarit
et al. 1986). The total score ranged from 0 to 88 with higher scores
indicating a high level of caregiver burden. The severity of the bur-
den was classified into 3 levels of the total ZBI scores: “little or
no burden” (0–40), “moderate” (41–60), and “severe” (>60). The
Chinese version of ZBI has excellent psychometric properties (Li
et al. 2018).

Caregiver anxiety and depression weremeasured using the hos-
pital anxiety and depression scale (HADS) consisting of 14 items
(Bjelland et al. 2002). The scale consists of two 7-item subscales to
evaluate anxiety and depression. Each itemwas scored on a 4-point
scale, total scores ranged from 0 to 21. Subscale total scores above
8 defined anxiety or depression with a higher score indicating a
high level of symptoms. The Cronbach’s 𝛼 was 0.84 in the Chinese
version (Li et al. 2016).

Moderator: Caregiver mastery was measured using the Chinese
Version of the Caregiver Mastery Scale (Cox et al. 2018). This is a
7-item self-reported instrument, and each item was assessed on a
5-point scale from strongly disagree (1) to strongly agree (5). The
total score ranged from7 to 35,with higher scores indicating higher
levels of caregiver mastery. Three items with negative statements
are reverse-scored. The Cronbach’s 𝛼 for the scale value was 0.92
(Ding et al. 2022).

Covariates: Covariates included demographics of the child and
caregiver, as well as disease-related information about the child.
Caregiver demographics were age, relationship to the child, res-
idence, marital status, education, monthly household income,
working status, health status, number of family members over
60 years, and children <18 years old in the household. The child
demographics were gender and age. Disease-related information
about the child included the time of diagnosis, the time of initia-
tion of treatment, the type of treatment, the duration of treatment,
and the status of tumor recurrence or metastasis.

Statistical analysis

Categorical variables were presented as numbers and percent-
ages. Skewness and kurtosis were used to examine the normal-
ity of quantitative data, and Levene tests were conducted to test
the equality of variances. Continuous variables were expressed as
means and standard deviation for normality, median, and quartile
for abnormality. Potential covariates were screened using uni-
variate linear regression analysis. A rank sum test was used to
compare the differences in scores of QOL between parents and
children. Multivariate linear regression analyses were conducted
to investigate the association between independent (FoP, caregiver
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burden, anxiety, and depression), moderator (caregiver mastery),
and dependent (QOL of children) variables. All analyses were per-
formed using SAS 9.4 (SAS Institute Inc., Cary, NC, USA), and
P < 0.05 was considered statistically significant.

Results

Characteristics of caregivers for children with STs

Table 1 shows the characteristics of participants.Themedian age of
children with STwas 6 years, with 263 (57.93%)males.Themedian
duration of treatment was 10 months. Among those children, 302
(66.52%) had developed tumor metastasis, and 329 (72.47%) had
suffered surgeries. The caregivers of children with ST were pre-
dominantly mothers (n = 371, 81.72%), with a mean age of 36.83
(±10.80) years. Among caregivers, 235 (51.76%) lived in rural, 425
(93.61%) were married, 207 (45.59%) had attained a junior degree
or above. Among caregivers, only 121 (26.65%) have full-time jobs,
and 200 (44.05%) have a monthly income of <1000 Yuan. Of chil-
dren diagnosed with ST, 254 (55.95%) were the firstborn in the
families. And most families have 2 or more children.

Table 1. Characteristics of family caregivers for children with solid tumors

Variables Total (n = 454)

Age, M (Q1, Q3) 6.00 (4.00, 10.00)

Age, years, n (%)

2–4 139 (30.62)

5–7 131 (28.85)

8–12 117 (25.77)

13–18 67 (14.76)

Gender, n (%)

Male 263 (57.93)

Female 191 (42.07)

Duration of treatment, month, M (Q1, Q3) 10.00 (5.00, 20.00)

Relationship to the child, n (%)

Father 73 (16.08)

Mother 371 (81.72)

Grandpa/Grandma/Sister 10 (2.20)

Age of mother, Mean ± SD 36.83 ± 6.23

Residence, n (%)

Urban 219 (48.24)

Rural 235 (51.76)

Marital status, n (%)

Others 29 (6.39)

Married 425 (93.61)

Education, n (%)

Junior high school and below 146 (32.16)

High school/technical secondary school 101 (22.25)

Junior college/Regular college and above 207 (45.59)

(Continued)

Table 1. (Continued.)

Variables Total (n = 454)

Monthly household income (RMB), n (%)

<1000 200 (44.05)

1000–5000 172 (37.89)

5000–10,000 58 (12.78)

>10,000 24 (5.29)

Health status, n (%)

Good 328 (72.25)

General/Poor 126 (27.75)

Family members aged 60 and above, n (%)

0 64 (14.10)

1 70 (15.42)

2 181 (39.87)

3 51 (11.23)

More than 4 88 (19.38)

Children <18 years old in the household, n (%)

1 or less 144 (31.72)

2 272 (59.91)

3 or more 38 (8.37)

Ranking of the child with ST in family, n (%)

First 254 (55.95)

Second 181 (39.87)

Third or more 19 (4.19)

Metastasized, n (%)

No 152 (33.48)

Yes 302 (66.52)

Caregiver burden, n (%)

Little or no burden 274 (60.35)

Moderate 140 (30.84)

Severe 40 (8.81)

Occupation, n (%)

Part-time job 104 (22.91)

Full-time job 121 (26.65)

Unemployed/ retired 229 (50.44)

Combination therapy, n (%)

No 115 (25.33)

Yes 339 (74.67)

Radiation, n (%)

No 236 (51.98)

Yes 218 (48.02)

Surgery, n (%)

No 125 (27.53)

Yes 329 (72.47)

(Continued)
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Table 1. (Continued.)

Variables Total (n = 454)

Chemotherapy, n (%)

No 15 (3.30)

Yes 439 (96.70)

Depression, n (%)

No 95 (20.93)

Yes 359 (79.07)

Anxiety, n (%)

No 115 (25.33)

Yes 339 (74.67)

Total score of HADS-anxiety, M (Q1, Q3) 10.00 (7.00, 14.00)

Total score of HADS-depression, M (Q1, Q3) 11.00 (8.00, 14.00)

Total score of FoP-Q-SF/PR, Mean ± SD 38.38 ± 10.12

Total score of caregiver burden, M (Q1, Q3) 35.00 (25.00, 45.00)

Total score of caregiver mastery, Mean ± SD 21.65 ± 2.59

SD: standard deviation, M: median, Q1: 1st quartile, Q3: 3rd quartile, HADS: hospital anxiety
and depression scale, FoP-Q-SF/PR: Fear of Progression Questionnaire-parent version.

Scores on QOL, anxiety, depression, caregiver mastery, FoP,
and caregiver burden

Median QOL scores reported by children and parents were 57.41
(range: 48.15–69.44) and 53.71 (range: 41.67–64.81), respectively,
indicating that the QOL level of the children was moderate. The
scores for treatment anxiety and worry in the subcategories of
PedsQL 3.0 Cancer Module were statistically different between
child and parent reports (P < 0.001) (Table 2). The average score
of caregiver mastery was 21.65 ± 2.59, and the specific scores for
7 items were shown in Table 3. The median scores for anxiety
and depression were 10.00 and 11.00, respectively. The mean FoP
score was 38.38 ± 10.12, indicating a slightly high level of FoP. The
median score for caregiver burdenwas 35.00, indicating amoderate
level of burden.

Relationship between caregiver mastery, depression,
anxiety, caregiver burden, FoP, and QOL of children

Caregiver mastery was positively correlated with the QOL of chil-
dren (𝛽 = 0.80, 95% CI: 0.20 to 1.39) (Table 4). After adjusting for
covariates, caregiver mastery was positively correlated with proce-
dural anxiety (𝛽 = 1.85, 95% CI: 0.88 to 2.82), treatment anxiety
(𝛽 = 1.42, 95% CI: 0.39 to 2.46), perceived physical appearance
(𝛽 = 1.06, 95% CI: 0.15 to 1.97), and communication (𝛽 = 1.49,
95% CI: 0.48 to 2.51) (Table 5). After adjusted for residence, edu-
cation, income, state of health, and ranking of the child with ST
in family, depression (𝛽 = −0.64, 95% CI: −0.83 to −0.45), anxiety
(𝛽 = −0.67, 95% CI: −0.85 to −0.49), caregiver burden (𝛽 = −1.20,
95% CI: −1.60 to −0.80), and FoP (𝛽 = −0.04, 95% CI: −0.05 to
−0.03) were negatively related to the QOL of children (Table 6).

The moderating role of caregiver mastery

The moderating effects of caregiver mastery are illustrated
in Table 7. Covariates were adjusted including education, income,
state of health, and ranking of the child with ST in family. When

caregivers had high mastery, depression was less likely to impact
the QOL of children (𝛽 = −0.72, 95%CI: −0.99 to −0.44). Similarly,
when caregivers had high mastery, anxiety was also less likely to
impact the QOL of children (𝛽 = −0.62, 95% CI: −0.95 to −0.30).
And caregiver burden would be less likely to impact the QOL of
children (𝛽 = −1.65, 95% CI: −2.79 to −0.51). In contrast, care-
giver mastery didn’t moderate the association between FoP and
children’s QOL (𝛽 = −0.04, 95% CI: −0.06 to −0.03).

Discussion

Our study investigated the impact of family caregiver mastery on
the health of children afflicted with ST. We observed a moderate
level of QOL among those children. Caregiver mastery has a mod-
erating effect on the associations of anxiety, depression, caregiver
burden, with the QOL among children with ST.

Caregiver mastery reflects the caregiver’s self-perception of
their efficacy in caregiving or confidence (Lawton et al. 1989).
Our study found that caregiver mastery was positively correlated
with QOL in children with ST. Specifically, caregiver mastery
was significantly influenced by domains in procedural anxiety,
treatment anxiety, perceived physical appearance, and commu-
nication of QOL in children with ST. Caregivers who possess
higher levels of mastery are likely to be more adept at navi-
gating the complexities associated with their children’s illnesses,
including medical procedures and treatment-related anxieties (Liu
et al. 2023). In addition, caregivers who feel competent in their
role are more likely to foster open and effective communica-
tion with their children (Hwang et al. 2023). This enhanced
communication can help children express their concerns about
their physical appearance or any difficulties they may face due
to their illness, leading to better psychological adjustment and
improved QOL.

Caregiver depression can impact not only the caregiver’s well-
being but also that of the children they care for. High levels of
depression among caregivers have been consistently linked with
poorer QOL among children with ST (Alaqeel et al. 2022). The
presence of caregiver mastery appears to mitigate these negative
effects. One plausible explanation for this moderating effect lies
in the adaptive coping mechanisms that caregiver mastery fos-
ters. Caregivers with higher levels of mastery may exhibit greater
resilience in the face of stressors such as depression, thereby main-
taining a more stable caregiving environment (Seyedreza et al.
2021). This stability can positively influence the children’s QOL
by providing consistent emotional support and practical assis-
tance, which is crucial during the challenging treatment phases
associated with ST. Moreover, caregiver mastery might enhance
the caregiver’s ability to engage in effective problem-solving and
decision-making processes related to the child’s care.This proactive
approach can mitigate the detrimental impact of caregiver depres-
sion on the child’s emotional and physical well-being (Desjardins
et al. 2022). By maintaining a sense of efficacy in their caregiv-
ing role, caregivers may also foster a more positive outlook within
the family environment, which contributes to improved QOL out-
comes for the child (Kan et al. 2021). Additionally, caregiver mas-
tery may promote better communication and collaboration with
healthcare providers or children, ensuring that the child receives
optimal care tailored to their specific needs and preferences
(Loh et al. 2021).

Similarly, caregivermastery emerged as amoderator in the rela-
tionship between anxiety and QOL among children with ST. High
levels of anxietymay lead to increased stress, emotional exhaustion,
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Table 2. Scores of quality of life reported by children and parents

Reported

Variables Children (n = 315) Parents (n = 315) Statistics P

Total score, M (Q1, Q3) 57.41 (48.15, 69.44) 53.70 (41.67, 64.81) Z = 3.340 <0.001

Pain and hurt, M (Q1, Q3) 62.50 (50.00, 75.00) 62.50 (50.00, 75.00) Z = −0.314 0.753

Nausea, M (Q1, Q3) 50.00 (30.00, 60.00) 50.00 (30.00, 60.00) Z = 0.754 0.451

Procedural anxiety, M (Q1, Q3) 50.00 (25.00, 66.67) 50.00 (25.00, 66.67) Z = −0.285 0.776

Treatment anxiety, M (Q1, Q3) 58.33 (50.00, 83.33) 50.00 (33.33, 75.00) Z = 4.094 <0.001

Worry, M (Q1, Q3) 50.00 (33.33, 83.33) 41.67 (16.67, 58.33) Z = 6.499 <0.001

Cognitive problems, M (Q1, Q3) 65.00 (50.00, 85.00) 60.00 (50.00, 75.00) Z = 1.354 0.176

Perceived physical appearance, M (Q1, Q3) 58.33 (41.67, 83.33) 58.33 (41.67, 75.00) Z = 1.540 0.124

Communication, M (Q1, Q3) 66.67 (50.00, 100.00) 58.33 (50.00, 75.00) Z = 1.861 0.063

Z: rank sum test, M: median, Q1: 1st quartile, Q3: 3rd quartile.

Table 3. The score of caregiver mastery

Variables Strongly disagree Disagree Hard judge Agree Strongly agree

You are usually certain about what to do in caring for
your child(ren), n (%)

3 (0.66) 6 (1.32) 59 (13.00) 278 (61.23) 108 (23.79)

No matter what you do as a caregiver, it never seems to
be enough, n (%)

123 (27.09) 239 (52.64) 48 (10.57) 40 (8.81) 4 (0.88)

In general, you are able to handle most problems in the
care of your child(ren), n (%)

0 (0.00) 20 (4.41) 82 (18.06) 298 (65.64) 54 (11.89)

You are not doing as well as you would like as a
caregiver, n (%)

57 (12.56) 229 (50.44) 95 (20.93) 68 (14.98) 5 (1.10)

You feel that you have a great deal of influence over the
things that happen in caregiving, n (%)

5 (1.10) 46 (10.13) 139 (30.62) 218 (48.02) 46 (10.13)

You believe you are mastering most of the challenges in
caregiving, n (%)

4 (0.88) 37 (8.15) 150 (33.04) 225 (49.56) 38 (8.37)

You have lost some control of your life since your
child(ren) was sick, n (%)

100 (22.03) 246 (54.19) 48 (10.57) 53 (11.67) 7 (1.54)

Table 4. Association between caregiver mastery and quality of life of children
with solid tumors

Model 𝛽 (95% CI) P

Model 1 1.13 (0.59–1.67) <0.001

Model 2 0.80 (0.20–1.39) 0.009

Model 1: crude model.
Model 2: adjusting residence, education, income, state of health, and the child was the how
manieth child in family.

and reduced ability to attend to the children’s needs effectively
(Gurtovenko et al. 2021). The negative emotions could inadver-
tently affect the children’s QOL, as the children may sense the
caregiver’s distress (Sayal et al. 2023). Caregivers with highmastery
may be more adept at managing their anxiety symptoms, andmore
proactive in seeking information about the children’s condition,
adhering to treatment regimens, and advocating for the children’s
needs within the healthcare system (Chan et al. 2018; Greer et al.
2018). Moreover, caregiver mastery could enhance the caregiver–
child relationship, fostering open communication and emotional
support, which are crucial for maintaining the children’s emotional
well-being and QOL (Fenton et al. 2022).

Caregivers of children with ST often face substantial burdens,
including managing complex treatment regimens, coping with
children’s symptoms, and balancing caregiving responsibilitieswith
other aspects of life (Stieb et al. 2018). High levels of caregiver
burden can lead to increased stress, fatigue, and diminished emo-
tional well-being. Caregiver mastery is associated with increased
resilience and adaptability in managing stressful situations (Lim
et al. 2022; Montpetit and Tiberio 2016; Shin and Park 2024).
Caregivers may adapt positively to the challenges imposed by the
caregiving burden. The adaptability of caregivers can prevent the
burden from overwhelming them, thus preserving their capacity
to attend to the child’s physical and emotional needs, which are
critical determinants of QOL (Bangerter et al. 2019).

Despite these findings, this study still has several limitations.
First, this is a cross-sectional study, which restricts further explo-
ration of the causal relationship between mastery and other vari-
ables. Therefore, future investigations should encompass longitu-
dinal studies. Second, the scope of participants was limited from
Shandong Province, limiting the generalization of our findings.
Large sample and multi-center studies needed to be conducted in
the future. Third, our study used self-reported data, which may
introduce certain biases in the information provided.
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Table 5. Association between caregiver mastery and 8 domains of quality of life

Model 1 Model 2

Group 𝛽 (95% CI) P 𝛽 (95% CI) P

Pain and hurt 0.41 (−0.45 to 1.28) 0.350 0.45 (−0.45 to 1.35) 0.329

Nausea 0.56 (−0.24 to 1.36) 0.174 0.73 (−0.07 to 1.54) 0.075

Procedural anxiety 2.17 (1.14 to 3.19) <0.001 1.85 (0.88 to 2.82) <0.001

Treatment anxiety 1.59 (0.60 to 2.59) 0.002 1.42 (0.39 to 2.46) 0.007

Worry 0.80 (−0.33 to 1.94) 0.165 0.28 (−0.90 to 1.45) 0.644

Cognitive problems 0.61 (−0.26 to 1.49) 0.169 0.22 (−0.66 to 1.10) 0.626

Perceived physical appearance 1.52 (0.60 to 2.44) 0.001 1.06 (0.15 to 1.97) 0.023

Communication 1.86 (0.87 to 2.86) <0.001 1.49 (0.48 to 2.51) 0.004

Adjustment for confounders in 8 domains of quality of life:
Pain and hurt: duration of treatment, state of health, number of children, the child was the how manieth child in family, metastasized, radiation, and chemotherapy.
Nausea: duration of treatment, age, income, state of health, metastasized, and radiation.
Procedural anxiety: age, age of mother, and radiation.
Treatment anxiety: age and education.
Worry: residence, education, and income.
Cognitive problems: age, gender, age of mother, residence, education, number of children, and the child was the how manieth child in family.
Perceived physical appearance: age, age of mother, residence, education, income, state of health, and number of children.
Communication: residence, income, and the child was the how manieth child in family.

Table 6. Association between anxiety, depression, caregiver burden, FoP, caregiver mastery, and QOL of children

Model 1 Model 2

Variable 𝛽 (95% CI) P 𝛽 (95% CI) P

Caregiver mastery 0.07 (0.04 to 0.10) <0.001 0.05 (0.01 to 0.08) 0.009

Depression

No Ref Ref

Yes −0.71 (−0.90 to −0.52) <0.001 −0.64 (−0.83 to −0.45) <0.001

Depression

No Ref Ref

Mild −0.56 (−0.78 to −0.33) <0.001 −0.51 (−0.74 to −0.27) <0.001

Moderate −0.59 (−0.80 to −0.37) <0.001 −0.53 (−0.75 to −0.31) <0.001

Severe −1.02 (−1.30 to −0.74) <0.001 −0.95 (−1.23 to −0.67) <0.001

Anxiety

No Ref Ref

Yes −0.70 (−0.88 to −0.52) <0.001 −0.67 (−0.85 to −0.49) <0.001

Anxiety

No Ref Ref

Mild −0.38 (−0.60 to −0.16) <0.001 −0.39 (−0.60 to −0.18) <0.001

Moderate −0.69 (−0.91 to −0.48) <0.001 −0.67 (−0.88 to −0.45) <0.001

Severe −1.15 (−1.42 to −0.88) <0.001 −1.10 (−1.38 to −0.82) <0.001

Caregiver burden

Little or no burden Ref Ref

Moderate −0.57 (−0.75 to −0.39) <0.001 −0.54 (−0.72 to −0.36) <0.001

Severe −1.29 (−1.68 to −0.90) <0.001 −1.20 (−1.60 to −0.80) <0.001

Total score of FoP −0.04 (−0.05 to −0.03) <0.001 −0.04 (−0.05 to −0.03) <0.001

Ref: reference, CI: confidence interval, FoP: fear of disease progression, QOL: quality of life.
Model 1, crude model.
Model 2, adjusting residence, education, income, state of health, and the child was the how manieth child in family.
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Table 7. Moderating effect of caregiver mastery on the relationship of anxiety, depression, caregiver burden, FoP, caregiver mastery, with QOL of children

Low level of caregiver mastery (≤22) High level of caregiver mastery (>22)

Variable 𝛽 (95% CI) P 𝛽 (95% CI) P

Depression

No Ref Ref

Yes −0.56 (−0.83 to −0.29) <0.001 −0.72 (−0.99 to −0.44) <0.001

Depression

No Ref Ref

Mild −0.48 (−0.78 to −0.17) 0.002 −0.43 (−0.78 to −0.09) 0.016

Moderate −0.42 (−0.72 to −0.12) 0.007 −0.79 (−1.12 to −0.46) <0.001

Severe −0.78 (−1.12 to −0.45) <0.001 −1.20 (−1.88 to −0.51) <0.001

Anxiety

No Ref Ref

Yes −0.67 (−0.90 to −0.44) <0.001 −0.62 (−0.95 to −0.30) <0.001

Anxiety

No Ref Ref

Mild −0.45 (−0.72 to −0.18) 0.001 −0.22 (−0.55 to 0.12) 0.206

Moderate −0.65 (−0.92 to −0.38) <0.001 −0.64 (−1.04 to −0.24) 0.002

Severe −0.98 (−1.29 to −0.67) <0.001 −1.52 (−2.18 to −0.85) <0.001

Caregiver burden

Little or no burden Ref Ref

Moderate −0.41 (−0.62 to −0.20) <0.001 −0.76 (−1.12 to −0.41) <0.001

Severe −1.03 (−1.44 to −0.62) <0.001 −1.65 (−2.79 to −0.51) 0.005

FoP −0.04 (−0.05 to −0.03) <0.001 −0.04 (−0.06 to −0.03) <0.001

Ref: reference, CI: confidence interval, FoP: fear of disease progression, QOL: quality of life.
Adjusting residence, education, income, state of health, and the child was the how manieth child in family.

Conclusion

Caregiver mastery plays a moderating role on the relationship
between anxiety/depression/caregiver burden and QOL among
children with ST. Our findings suggested the benefits of caregiver
mastery in the treatment of children with ST. The study provides a
basis for developing a practical caregiver mastery program that can
help caregivers increase positive emotions and decrease anxiety,
which ultimately improves the QOL of the children.
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