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Abstract
Background Informal caregivers of children with leukemia can be emotionally and psychiatrically vulnerable when 
facing difficult treatment decisions (e.g., chemotherapy, targeted therapy, radiation, transplantation). A common 
behavioral manifestation of decisional conflict is the verbalized expression of uncertainty about which medical 
treatment plan to take. The study aims to examine the associations between decisional conflict, mastery, and 
depressive symptoms among parental caregivers of children with leukemia in China. It explored the mediating role of 
mastery in the relationship.

Methods A cross-sectional survey design was adopted. A total of 386 parental caregivers were recruited, and 325 
valid questionnaires remained. The mean age of caregivers was 37.7 years, and 61.5% caregivers were female. We used 
Question Format Decisional Conflict Scale to assess decisional conflict, Pearlin’s Mastery Scale to assess mastery, and 
Center for Epidemiological Studies Depression 10 to assess depressive symptoms. We used mediation analyses to test 
the mediating effect of mastery.

Results The total score of decisional conflict scale, along with its dimensions of uncertainty, support, and effective 
decision were found negatively associated with depressive symptoms. In contrast, the dimension of information 
and value were not significantly associated with depressive symptoms. Mediation analyses demonstrated the direct 
effects of overall decisional conflict and uncertainly were fully mediated by mastery, while the direct effect of support 
and effective decision were partially mediated.

Conclusions Efforts should be made to alleviate parental caregivers’ decisional conflict and enhance sense of 
mastery. Particular attention should be paid to the psycho-social support to relieve uncertainties and ineffectiveness 
in decision making.
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Introduction
Leukemia is the most prevalent childhood cancer, con-
stituting 28% of all pediatric cancers [1]. China had the 
highest age-standardized prevalence rate of leukemia in 
the world, with the greatest increase from 1990 to 2017 
[2]. Each year, there are over 10,000 children with newly 
diagnosis of leukemia in China [3]. Despite advances in 
treatments and survival rates, leukemia still has substan-
tial negative impacts on the mental well-being and qual-
ity of life of patients and families, especially when families 
face difficult treatment decisions (e.g., informal caregiv-
ers of children with leukemia can be emotionally and 
psychiatrically vulnerable when facing difficult treatment 
decisions (e.g., chemotherapy, targeted therapy, radia-
tion, transplantation). Informal caregivers of patients can 
be emotionally and psychiatrically vulnerable when tak-
ing on caring responsibilities at each treatment phase [4, 
5]. It is common that children with leukemia relied on 
their parents to make treatment decisions, which can be 
complicated, challenging, and stressful to them [6–8]. 
Although the involvement of patients and caregivers in 
health care is highlighted, parents can be scorched by 
the experience of dealing with the medical complexity [9, 
10]. In addition, prior research indicated that caregiver’s 
psychological well-being is associated with sense of mas-
tery [11]. The current study examined the role of mastery 
in the relationship between decisional conflict (DC) and 
depressive symptoms among parents of children with 
leukemia. It also examined potential variation of mas-
tery’s role by dimension of DC.

Mastery is a construct that one perceives their global 
sense of control over life, and it plays as an important role 
in intervening the process of stress in the context of care-
giving [12]. Empirical evidence indicated that in manag-
ing the threat of illness, mastery is powerful in explaining 
depressive symptoms in caregivers [13–15]. Caregivers 
could feel more burdened and experience and depressive 
symptoms due to a lack of mastery or a feeling of uncon-
trollable about their life [16, 17].

Pearlin’s Stress Process Model (SPM) has been exten-
sively used to explain the formation of caregivers’ 
emotional problems as outcomes of various stressors. 
Primary stressors (e.g., cognitive and behavioral prob-
lems) are directly caregiving-related and objective, and 
they have both direct and indirect effects on psychologi-
cal outcomes [18]. Secondary stressors (e.g., low levels of 
mastery, self-esteem, optimism, etc.) arise as responses 
to primary stressors and are more subjective [19, 20]. 
For instance, mastery, a sense of control one can per-
ceive over their life situation, is regarded as a predictor of 
self-efficacy and can reflect one’s ability to cope with and 
adapt to challenging situations [17, 21]. Empirical evi-
dence shows that mastery can intervene to protect care-
givers from the impact of stress brought by caregiving, 

and a higher level of mastery could be associated with 
less depression [16, 17].

A common behavioral manifestation of DC is the ver-
balized expression of uncertainty about choices (e.g., 
which medical treatment plan to take). Specifically, a 
greater level of DC can come along with the expression 
of feeling a lack of information (e.g., have no idea where 
to take chemotherapy or radiotherapy), unclear about 
personal values (e.g., not sure which benefits and risks of 
each treatment option matter most), unsupported (e.g., 
few people can be relied on to share caregiving respon-
sibilities), and being worried about not having made 
an effective decision (e.g., not satisfied with the deci-
sion) [22]. For each of the five dimensions above, there 
are theories and models suggesting the associations 
between them and individuals’ psychological well-being. 
For example, theory of human relatedness asserts that 
the experience of social support and sense of belonging 
negatively predict depression among older adults [23]. 
Chiavari et al. (2015) developed a decisional support 
intervention aiming to provide young patients with assis-
tance to get access to medical information, to clarify val-
ues, to identify social and material resources, and to form 
an eventual decision plan [24].

Recent studies mainly focused on the process of medi-
cal treatment decisions made by patients and parents of 
children, communications between parents, children, 
and oncologists, and effectiveness of decision support 
interventions [25–28]. However, to our knowledge, lim-
ited studies have examined the pathway between DC, 
mastery, and depression. Given the theoretical base and 
the context of parents of children with leukemia, it is 
rational for this study to hypothesize that mastery medi-
ates the relationship between DC and depression, and the 
mediating effect can vary across five dimensions of DC. 
Insights from this study can help healthcare professionals 
develop deeper understanding about the effect of DC on 
depression through mastery, and assist them in alleviat-
ing depressive symptoms more effectively.

Methods
Study setting and participants
The current study used a cross-sectional design, col-
lecting data from November 2021 to July 2022 through 
an instant messaging and social media mobile app 
(WeChat). Data were obtained using a self-report ques-
tionnaire. This study was approved by the Committee on 
Human Research Publication and Ethics, Renmin Univer-
sity of China (2,020,030,054).

Participants of this study were recruited at Di Ai Zhi 
Jia Hard-pressed Families Service Center, which is a 
non-profit organization initiated by medical profes-
sionals, former patients and their families, and has now 
developed into a professional medical social work service 
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institution. All of the participants had received services 
from the center, and they were recruited via the online 
community built by the center. Participants completed 
the questionnaire after being informed about the content 
of the questionnaire and gave their informed consents. 
Eligible participants were parental caregivers of children 
with leukemia. Caregivers of patients older than 18 years 
old were excluded from this study. A total of 386 people 
completed the questionnaire, and finally 325 valid ques-
tionnaires remained.

Measures
Demographic and caregiver-related questionnaire
Demographic variables included gender (male/ female), 
age, educational level (primary school and below/ junior 
high school or technical secondary school/ high school 
or college/ university or above), employment status (staff 
of the state/enterprises/institutions/ business/service/
manufacturing workers/ freelancers/self-employed/ 
farmers/herdsmen/fishermen/ unemployed) and partner 
status (unmarried/ first marriage and living together/ 
separated but not divorced/ divorced/ remarried/ wid-
owed). The patients’ medical characteristics included 
current treatment status (planned/active/chemotherapy/
radiotherapy/finished) and length of time from diagnosis 
(in months). Except for the variables mentioned above, 
insurance reimbursement percentage, chronic diseases, 
smoking status (smoking every day/ smoking sometimes/ 
has given up smoking/ never smoking), and drinking sta-
tus (never drinking/ has given up drinking/ no more than 
once a week/ 2–3 times a week/ 4 or more times a week) 
were also included as control variables. Among them, 
age, length of time from diagnosis, insurance reimburse-
ment percentage and chronic diseases were continuous 
variables, and the rest were categorical variables.

Depressive symptoms
Depressive symptoms were measured using the Center 
for Epidemiological Studies Depression 10 Scale (CES-D-
10) [29], which was a self-completed questionnaire that 
scores the severity of depressive symptoms in general 
populations. The scale consisted of 10 questions, each of 
which was divided into four levels from 1 (rarely or none 
of the time) to 4 (most or all of the time). The possible 
range of CES-D-10 score ranged from 10 to 40 (after 
reversing the positive items: “I was happy” and “I felt 
hopeful about the future). A higher total score indicated 
more depressive symptoms. The Cronbach’s α coefficient 
was 0.85 in this study.

Decisional conflict
DC was measured with Decisional Conflict Scale (DCS) 
[30]. This scale contained 16 items measuring personal 
perceptions of the following five domains: (a) uncertainty 

in choosing options; (b) feeling uninformed; (c) unclear 
about personal values; (d) feeling unsupported in deci-
sion making; and (e) effective decision making. Likert 
5-point rating method was adopted for all questions. The 
total score ranged from 0 to 64. The calculation proce-
dures of the total score and subscales were: (1) scores of 
each item were summed; (2) divided by 16; and (3) multi-
plied by 25. A higher score indicated a more serious DC. 
The Cronbach’s α coefficient was 0.92 in this study.

Mastery
Mastery was measured with Pearlin’s Mastery Scale [31]. 
The scale consisted of 7 questions. Likert 4-point rating 
method was adopted for all questions. Each item was 
scored from 1 (strongly agree) to 4 (strongly disagree). 
The total score ranged from 7 (lowest sense of mastery) 
to 28 (highest sense of mastery) after reversing the nega-
tive items. The possible range of total score was from 7 to 
28. A higher total score indicates a higher level of mas-
tery. The Cronbach’s α coefficient was 0.82 in this study.

Data analysis
Statistical analyses were performed in Stata (version 
17.0). First, for all variables of socio-demographic and 
clinical characteristics, descriptive statistics were pre-
sented as means and standard deviations (SD) or counts 
and percentages (%) for continuous variables and cat-
egorical variables, respectively. Second, correlation 
analyses were conducted to investigate the association 
between overall DCS and its subscales, and mastery and 
depressive symptoms. The p value less than 0.05 repre-
sented a significant correlation. Third, regression analy-
ses were performed with overall DCS and its subscales 
as independent variables respectively, depressive symp-
toms as the dependent variable, and mastery as the only 
included mediator, controlling for the socio-demographic 
and clinical characteristics (e.g., chronic diseases, length 
of time from diagnosis, and current treatment stage). 
The indirect effect (a*b) was estimated as the product of 
regression coefficients, which predicted overall DC (a) 
and depressive symptoms from mastery (b). Bootstrap-
ping techniques were used to reveal the significant indi-
rect effects of overall DCS and its subscales on depressive 
symptoms through mastery, which was considered to 
be suitable for reliable estimation of small sample size. 
Based on the percentile bootstrapping method, unstan-
dardized coefficients and their confidence intervals (CI) 
were estimated. The 95% confidence interval of indirect 
effect did not contain zero, indicating that there was a 
significant indirect effect. There were no missing data 
since the online survey required respondents to answer 
all questions.
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Results
Participants
All of the participants provided written informed con-
sent. Table  1 presents caregivers’ socio-demographic 
characteristics and health behaviors, as well as patients’ 
clinical information. The mean age of caregivers was 
37.7 years (SD = 5.7, range 24–54), and most caregivers 
were female (61.5%). Less than half of the caregivers had 
a junior high school or technical secondary school edu-
cation (49.9%). Around three quarters of the caregivers 
were unemployed at the time of completing the survey. 
Among the unemployed caregivers, 196 people’s unem-
ployment occurred after their children fell ill, accounting 
for 80.0%. Of the 325 caregivers, 217 (66.8%) had their 
marital status as first marriage or living together. Almost 
half of the patients’ current treatment status was “active” 
(47.1%). The average length of time since diagnosis was 
25.0 months (SD = 24.0, range 0-174). Nearly 80% of care-
givers had no chronic diseases. Nearly two-thirds of the 
caregivers never smoked or drank.

Depressive symptoms, decisional conflict, and mastery
There are five subscales included in DC. The following 
description was drawn by comparing the mean scores 
of the five dimensions. The two lowest subscales of DC 
were informed decision-making subscale and values clar-
ity subscale, with their mean scores 5.9 (SD = 2.9, range 
3–15) and 5.7 (SD = 2.7, range 3–15) respectively. Deci-
sion-making uncertainty subscale had the highest mean 
score, with a score of 6.8 (SD = 2.7, range 3–15). The 
mean depressive symptoms and mastery scores were 24.8 
(SD = 5.8, range 10–40) and 16.5 (SD = 3.2, range 7–28), 
respectively.

Bivariate correlation analysis results showed that over-
all DC was positively related to depressive symptoms 
(r = 0.16, p < 0.01). Regarding the relationship between 
subscale of DC and depressive symptoms, except for 
decisional-making informed subscale (r = 0.08, p > 0.05) 
and values clarity subscale (r = 0.05, p > 0.05), other 
subscales were significantly positively correlated with 
depressive symptoms (see Table 2). Mastery had signifi-
cant negative correlation with all DC subscales except 
values clarity subscale. There was a significant negative 
correlation between mastery and depressive symptoms. 
Among all subscales, the decision-making uncertainty 
subscale had the strongest correlation with mastery.

Mediation analyses
As shown in Table  3; Fig.  1, the total effects of overall 
effect of DC and three subscales on depressive symptoms 
were significant, except for decisional-making informed 
subscale (B = 0.177, SE = 0.112) and values clarity subscale 
(B = 0.092, SE = 0.119), and there were indirect effects 
of DC on depressive symptoms via mastery. Mastery 

Table 1 Demographic, patients’ clinical characteristics, and 
caregivers’ personal habits (N = 325)

N(%) or 
mean(SD)

Gender (female) 200(61.5%)
Age (in years) 37.7(5.7)
Education level
 Primary school and below 45(13.2%)
 Junior high school or technical secondary school 162(49.9%)
 High school or college 68(20.9%)
 University or above 52(16.0%)
Employment status
 Staff of the state/enterprises/institutions 17(5.2%)
 Business/service/manufacturing workers 11(3.4%)
 Freelancers/self-employed 22(6.8%)
 Farmers/herdsmen/fishermen 30(9.2%)
 Unemployed 245(75.4%)
Marital status
 Unmarried 8(2.5%)
 First marriage and living together 217(66.8%)
 Separated but not divorced 52(16.0%)
 Divorced 24(7.4%)
 Remarried 22(6.8%)
 Widowed 2(0.6%)
Current treatment stage of children
 planned 15(4.6%)
 active 153(47.1%)
 chemotherapy 38(11.7%)
 radiotherapy 2(0.6%)
 finished 117(36.0%)
Length of time from diagnosis of children (in months) 25.0(24.0)
Insurance reimbursement percentage 39.5(14.1)
Chronic diseases 0.3(0.8)
Smoking status
 Smoking every day 34(10.5%)
 Smoking sometimes 23(7.1%)
 Has given up smoking 28(8.6%)
 Never smoking 240(73.9%)
Drinking status
 Never drinking 224(68.9%)
 Has given up drinking 52(16.0%)
 No more than once a week 32(9.9%)
 2–3 times a week 8(2.5%)
 4 or more times a week 9(2.8%)
Overall decisional conflict 23.1(18.8)
 Informed subscale 5.9(2.9)
 Values Clarity subscale 5.7(2.7)
 Support subscale 6.0(3.1)
 Uncertainty subscale 6.8(2.7)
 Effective decision subscale 6.4(3.2)
Mastery 16.5(3.2)
Depressive symptoms 24.8(5.8)
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demonstrated mediating effect, that is, the indirect effect 
of overall DC and other three subscales on depressive 
symptoms through mastery (mediator) were statisti-
cally significant (Overall DC: B = 0.023, SE = 0.009, 95% 
CI [0.008, 0.041]; decision support subscale: B = 0.115, 
SE = 0.054, 95% CI [0.015, 0.219]; decision-making uncer-
tainty subscale: B = 0.171, SE = 0.063, 95% CI [0.048, 
0.288]; effective decision-making subscale: B = 0.115, 
SE = 0.054, 95% CI [0.015, 0.206]). The direct effects of 
overall DC (B = 0.023, SE = 0.015) and decision-making 
uncertainty subscale (B = 0.154, SE = 0.105) were fully 
mediated by mastery. Among the three subscales, deci-
sion-making uncertainty subscale had the highest media-
tion effect.

Discussion
Results of the current study demonstrate a significant 
relationship between overall DC and depression in care-
givers. Further, this study uncovered the mediating role 
of mastery between DC and depression. To be specific, 
mastery partially mediated the effect of effective deci-
sion-making and decision support on depression, and 
fully mediated the effect of overall DC and decision-
making uncertainty on depression. In contrast, informed 

decision-making and values clarity were not significantly 
related to depression. Findings of the study can help 
researchers and healthcare professionals better under-
stand how DC could affect depression, and can inform 
intervention strategies to enhance the psycho-social sup-
port to caregivers.

The original validation work reported that DCS had 
three subscales: decision-making uncertainty, factors 
contributing to the uncertainty, and effective decision-
making. Later work further divided contributing factors 
into three subscales: informed decision-making, val-
ues clarity, and decision support [32]. The acquisition of 
information on treatment options, along with their ben-
efits and risks, was believed to help resolve some issues 
caregivers may come across in treatment. However, 
contrary to what previous research suggest, our results 
showed that informed decision-making was not signifi-
cantly related to mastery or depression. That indicates 
possible factors that may affect information receivers’ 
developing a sense of mastery. First, if treatment related 
information is presented to caregivers in a way making 
them aware of the information gaps to fill, and meanwhile 
motivating them to learn more, caregivers would experi-
ence a stronger sense of mastery. If not, the effect of the 

Table 2 Descriptive results and correlations among overall decisional conflict and its subscales, mastery and depressive symptoms 
(N = 325)

1 2 3 4 5 6 7 8
1. Depressive symptoms 1.000
2. Mastery -0.507** 1.000
3. Overall decisional conflict 0.157** -0.157** 1.000
4. Informed subscale 0.083 -0.110* 0.819** 1.000
5. Values Clarity subscale 0.047 -0.099 0.835** 0.735** 1.000
6. Support subscale 0.177** -0.140* 0.820** 0.531** 0.555** 1.000
7. Uncertainty subscale 0.158** -0.174** 0.783** 0.506** 0.534** 0.634** 1.000
8. Effective decision subscale 0.170** -0.121* 0.834** 0.593** 0.617** 0.612** 0.556** 1.000
*p < 0.05, **p < 0.01

Table 3 Mediation model testing the direct and indirect effects of overall decisional conflict on depressive symptoms via mastery
Path a Path b Path a*b Path c’ Path c

Independent variable Coef (BootSE) R2 Coef (BootSE) Coef 
(BootSE)

95% CI Coef (BootSE) Coef 
(BootSE)

R2 of 
medi-
ation 
model

Overall decisional conflict -0.025** (0.009) 0.056 -0.919** (0.090) 0.023* (0.009) 0.008–0.041 0.023 (0.015) 0.047** 
(0.017)

0.291

Informed subscale -0.121*(0.061) 0.037 -0.933**(0.089) 0.113(0.058) -0.001-0.236 0.064(0.098) 0.177(0.112) 0.287
Values clarity subscale -0.112(0.065) 0.044 -0.941**(0.089) 0.105(0.062) -0.001-0.221 -0.013(0.103) 0.092(0.119) 0.286
Support subscale -0.126* (0.058) 0.057 -0.916** (0.089) 0.115* (0.054) 0.015–0.219 0.203* (0.092) 0.318** 

(0.106)
0.297

Uncertainty subscale -0.186** (0.066) 0.059 -0.919** (0.090) 0.171** 
(0.063)

0.048–0.288 0.154 (0.105) 0.325** 
(0.120)

0.291

Effective decision 
subscale

-0.125* (0.058) 0.049 -0.918** (0.089) 0.115* (0.054) 0.015–0.206 0.184* (0.091) 0.299** 
(0.105)

0.295

Note: All coefficients (a, b, c’, c) were unstandardized coefficients

*p < 0.05, **p < 0.01
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Fig. 1 Simple mediation models for overall decisional conflict and the five dimensions of it the given numbers represent unstandardized coefficients. 
*p < 0.05, **p < 0.01
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newly acquired information could be opposite, and learn-
ers could be discouraged from getting access to addi-
tional knowledge or developing a higher-level mastery 
[33, 34]. Second, acquisition of information about treat-
ment does not necessarily mean the ability of effective 
processing and using information to keep healthy [35]. 
In the current information society, caregivers have access 
to information from multiple sources. They are likely to 
receive health-related information at such a high rate that 
it might be difficult for them to process effectively, and it 
is likely the information overload may reduce caregivers’ 
sense of mastery [36]. Future research should gain more 
insight into medical information processing and manage-
ment that happen on parental caregivers.

Despite the insignificant effects from informed deci-
sion-making and values clarity, decision support, deci-
sion-making uncertainty, and effective decision-making 
were found significantly correlated with depression. 
Notably, in terms of uncertainty, many previous studies 
described it as a situation where caregivers held ambi-
guities about disease symptoms, health outcomes, and 
treatment [37–40]. Greater illness uncertainty was also 
found to be linked to greater depressive symptoms, and 
it has been targeted in clinical interventions that aimed 
to teach caregivers how to manage uncertainty to reduce 
distress [41, 42].

When interpreting the insignificant results on value 
clarification and significant results on decision support, 
the complex present situations of families’ decision-
making and doctor-patient communication in China 
should be considered. First, deeply influenced by the col-
lectivistic value, Chinese families highlight reciprocal 
relationships, and it is common that the extended fam-
ily members (e.g., paternal and maternal grandparents) 
in China would participate in decision-making process 
throughout treatment phases. Therefore, treatment deci-
sion could be made under the dynamics of family power 
relations, rather than totally based on parental caregivers’ 
personal values or preference, even if parental caregiv-
ers play as the primary caregivers and make final deci-
sions for children with illness [43, 44]. In other words, 
the potential inconsistency between family members’ 
opinions in decision-making could have a dysfunctional 
impact on parental caregivers’ decision-making effec-
tiveness and their psychological well-being. Second, in 
China, doctors usually spend very limited time interact-
ing with each outpatient or family caregiver due to the 
large number of outpatients. Due to that, discussion and 
communication with doctors often have to be medical 
problem focused. Previous studies also emphasized the 
power imbalance between doctors and patients. There is 
a lack of shared decision-making process to allow for suf-
ficient discussion between family caregivers and doctors 
before they can fully take care of the values of each other 

and reach a satisfying agreement [45, 46]. Consequently, 
in this context, an individual’s acquisition of informa-
tion and clarification of personal values is not enough 
to remove the barriers in decision making. Additionally, 
various needs could exist in oncological settings, so com-
munication issues can be linked to unmet supportive care 
needs of patients and caregivers [47, 48]. In one word, 
simultaneous environmental support and care about 
caregivers’ decision-making system are indispensable for 
caregivers to develop the sense of control and have their 
mental well-being improved.

Prior studies have shown the association between mas-
tery and caregiver outcomes, including physical health 
and depressive symptoms, as well as mastery’s mediat-
ing effect on the relationship between primary stressors 
and caregivers’ depressive symptoms [14, 49]. Interven-
tions have been designed and implemented to improve 
caregivers’ mastery by improving their knowledge on ill-
ness, enhancing their problem-solving techniques, and 
teaching them relaxation skills [50, 51]. Although fur-
ther investigation is needed, this current study suggests 
that support from healthcare workers and social workers 
would be valued in alleviating the uncertainty in making 
treatment decisions. Moreover, future investigations and 
efforts are needed in terms of supporting parental care-
givers to get access to sufficient support and improving 
their sense of control.

Clinical implications
The findings demonstrate the importance of enhancing 
caregivers’ mastery and resolving DC issues. Previous 
research have suggested interventions that focused on 
enhancing cognitive appraisal of caregiving (e.g., seek-
ing positive aspects of caregiving, obtaining a sense of 
optimism related to care responsibilities) and providing 
health education to meet information needs are benefi-
cial for caregivers to improve their sense of mastery [52, 
53]. More than that, this study contributes to the exist-
ing knowledge by highlighting that sufficient support 
to address caregivers’ uncertainty in decision making 
process could even be more helpful than only providing 
caregivers with information related to medical treatment 
options. Recent Chinese studies advocated for improv-
ing doctor-patient communication [46] and developing 
caregivers’ coping strategies such as problem-focused 
(e.g., seeking help from supporting groups) and emotion-
focused strategies (e.g., taking up sports, music, medi-
tation as a way of distraction and self-enrichment) [54]. 
For healthcare staff in oncological settings, we suggested 
that a switch of efforts should be made from focusing on 
the efficiency to improving the quality of care and com-
munication. Rather than just depending on doctors to 
achieve this goal, it would be more applicable with the 
involvement of medical social workers (e.g., facilitate 
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family members to clarify their values, address parental 
and family conflicts that delay the consensus, provide 
emotional support) and the application of remote com-
munication technique [55, 56]. The ongoing healthcare 
system reform in China should pay more attention to the 
community-level assistance to families of children with 
leukemia.

Study limitations
When interpreting and applying the results, several 
limitations need recognition. First, this study only mea-
sured internal locus of control (mastery), since it had a 
stronger association with depression suggested by pre-
vious research. Future research is needed to examine 
and assess external locus of control (e.g., whether lean 
on powerful others, believe in fate, only accept recom-
mendations of oncologists or not), as it might play an 
important role, specifically in mediating the effect of 
uncertainty, support, and effective decision [57]. Second, 
the sample was heterogeneous in terms of the types and 
severity of the illness, the time since diagnosis, and the 
phase of treatment. So the DC total score and subscale 
scores can fluctuate depending on the development of 
the illness and the timing of the assessment [58]. Addi-
tional research will be helpful to explore and compare DC 
in different phases of treatment with a larger sample size. 
Third, this study did not include grandparents and other 
informal caregivers of children, while they may actu-
ally take the primary caregiving responsibilities in many 
cases. Moreover, the current study did not have informa-
tion on respondents’ evaluation about their interaction 
with doctors and other family members about treatment 
options. Future research should explore the effect of fam-
ily involvement in decision making, and develop services 
to address DC in family decision making. Last, although 
the hypothesized models used in this study were based 
on SPM framework, the cross-sectional design of this 
study did not allow for establishing a causal relationship 
between variables. Future longitudinal studies are sug-
gested to draw causal inferences.

Conclusion
In conclusion, our study analyzed the relevance of DC, 
mastery, and depressive symptoms among parental 
caregivers of children with leukemia. It was found that 
an increased DC was associated with more depressive 
symptoms and lower sense of mastery. Among the five 
domains of DC, informed decision-making and val-
ues clarity were not significantly related to mastery or 
depression. Decision support, decision-making uncer-
tainty, and effective decision-making were significantly 
related to depression, and their effects were partially 
or fully mediated by mastery. It is necessary to develop 
interventions focusing on social support to parental 

caregivers in decision-making process to improve their 
sense of mastery and psychological well-being.
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