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Abstract 

Introduction. Parents of children with cancer face psychological challenges that can result in 

significant distress. It has been found that problem-solving (PS) could mitigate emotional distress 

(ED) in this population, but mechanisms of this relation are poorly understood. This study aimed 

to assess whether there is a link between PS and ED through perceived control and self-efficacy.  

Methods. We included 119 parents (67 mothers, 52 fathers, including 50 couples) whose child 

was diagnosed with cancer. We evaluated whether PS was associated with ED through perceived 

control and self-efficacy in couples of parents.  

Results. We found no direct association between PS and ED (=-0.01, p=0.92). Our results 

indicated a significant indirect effect between ED and PS with perceived control as the 

intermediary variable (=-0.24, p<0.001, 95% CI[-0.41, -0.11]). However, there was no indirect 

association between ED and PS with self-efficacy as the intermediary variable (=-0.04, p=0.26, 

95% CI[-0.11, 0.09]). The effect size was large in magnitude (R2=0.59 for ED).  

Conclusion. The mitigating role of PS on ED is better explained by an enhanced experience of 

control than by improved self-efficacy. Future interventions should directly target the action 

mechanism behind PS and ED in both mothers and fathers by targeting their perceived control. 

Keywords. Pediatric cancer, parents, problem solving, distress, control, self-efficacy, cancer, 

oncology, psycho-oncology
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Background 

Each year, approximately 1,500 children and adolescents are diagnosed with cancer in Canada (1). 

Parents of these patients face short- and long-term psychological challenges with repercussions on 

them and their families (2). Emotional distress (ED) in parents of childhood cancer patients is 

characterized by stress, anxiety, depression, and uncertainty (2-4). A previous review supported 

that even 5 years postdiagnosis, ED symptoms such as uncertainty and anxiety can persist in 

parents (3). Furthermore, acute emotional reactions have been found to predict difficulties in long-

term adjustment for both parents and children (4).  

Helping parents manage the stressors resulting from having a child with cancer is essential 

to reduce the long-term burden of the illness on the parent and the child. Efforts to better 

understand ED in parents of children with cancer have led to the potential explanation that 

following their child’s diagnosis, parents might lack or fail to deploy their problem-solving skills 

(PS), which can appear for example as having difficulties in making important decisions (e.g., 

regarding treatments) or as feeling overwhelmed (e.g., with taking care of other children, financial 

aspects) (5). PS has been defined as, “a process, used to obtain a best answer to an unknown, or a 

decision subject to some constraints” (6). This has led researchers and clinicians to select PS 

abilities as a concrete target to help parents of children with cancer (7).   

One approach to targeting PS is problem-solving skills training (PSST), an intervention 

based on the principles of cognitive-behavior therapy that is aimed at individuals experiencing 

distress following a challenging life event (8). This therapeutic approach requires progressive 

training to select problems, define them, generate potential solutions, make decisions, and put in 

place these decisions while evaluating their efficacy (9). PSST interventions specifically targeting 

parents of children with cancer have been developed and have been found to be effective to 

improve PS skills and affect, especially in mothers (10, 11). Studies have further suggested that 

PSST relies on both taking back control and feeling able to engage in the PS process (12). In line 

with theory (13), there is evidence that training parents with PS psychotherapy helps improve their 

ED (9-11). Still, we do not know if the beneficial effect of PS is on taking control of the situation 

or feeling more competent in dealing with problematic situations. 

Perceived control, defined by Wallston et al. (14) as, “the belief that one can determine 

one’s own internal states and behavior, influence one’s environment, and/or bring about desired 
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outcomes”, is a construct that has been found to be linked to both ED and PS (7). A previous study 

conducted in adult oncology found that PS could facilitate cognitive reframing of events as more 

controllable and less threatening, as well as better identify factors that could be controlled (15). It 

has also been found that individuals report higher perceived control and less ED when they 

consider themselves as having good PS abilities (13). Consequently, there are arguments to 

consider perceived control as an intermediary variable in the link between PS and ED in parents 

of children with cancer. 

 Self-efficacy, or the perception of one’s ability to deal with a problem, is also theoretically 

linked to PS and ED (16). Indeed, self-efficacy allows an individual to believe in their ability to 

engage in PS and to elaborate successful action plans to reach a given goal. In parents of children 

with cancer, higher perceived self-efficacy has been associated with higher psychological well-

being and better psychosocial functioning in parents, and a higher quality of life for the child with 

cancer (17). Studies in other populations have also shown that individuals with higher self-efficacy 

generally have a lower vulnerability to stress and depression, two symptoms of global ED (18). To 

our knowledge, no studies in parents of children with cancer have documented the role of self-

efficacy in relation to PS and ED. 

 To better select targets for interventions offered to parents of children with cancer, and to 

more adequately frame techniques used within the interventions, it is essential to clarify possible 

mechanisms underlying the association between PS and ED. Although a basic assumption of the 

effect of PS for most researchers, perceived control has not been evidenced as an intermediary 

variable in this effect. Similarly, major arguments point to the role of self-efficacy in the 

association between PS and ED, but no such demonstration is available to date. Our study aimed 

to evaluate whether PS was associated with ED through perceived control and self-efficacy in 

couples of parents. In line with theory, we hypothesized that when placed in the same model, both 

perceived control and self-efficacy would emerge as intermediary variables in the relationship 

between PS and ED (13, 17).  

Methods 

Participants 

We included a total of 119 participants (67 mothers and 52 fathers, with 50 full couples) 
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whose children had been diagnosed and treated at the Sainte-Justine University Health Center 

(SJUHC) in Montreal (Quebec), Canada (Figure 1). The participants were recruited to be part of 

a non-interventional comparison group of an overarching project called VIE (Valorization, 

Implication, Education), a multidisciplinary family lifestyle intervention with nutrition, physical 

activity, and psychological support components (19). Data from the comparison group was 

collected independently and consecutively (participation rate was of 57.5%, Figure 1). The control 

group completed a cross-sectional self-report survey. Parents had a child who was diagnosed with 

cancer between 2013 and 2015. Parents were approached by a clinical coordinator during their 

regularly scheduled appointments. To be eligible, participants had to be parents of children 

meeting the following criteria: (1) be under 21 years of age at diagnosis; (2) have been treated with 

chemotherapy or radiotherapy; (3) be able to provide informed consent (by parents or legal 

guardians); (4) be 1.5 to 3.5 years post-diagnosis; and (5) had not been exposed to the VIE 

intervention. The participants also had to be able to read, speak, and understand French or English. 

Participants were excluded if their child: (1) had not received chemotherapy or radiotherapy and 

(2) had advanced cancer with a prognosis of less than twelve months. The sample description is 

available in Table 1.  

We obtained written informed consent from each participant in this study. The VIE project 

was conducted in accordance with the Declaration of Helsinki and the protocol was approved by 

the Ethics Review Committee of SJUHC (#2017-1413). 

Assessment tools 

Profile of Mood States (POMS-SF). We measured participants' ED using the shortened 

version of the Profile of Mood States (POMS-SF) (20). The POMS-SF includes 37 items indicating 

different emotional state adjectives along five subscales: Tension-Anxiety (normative data from 

adults >25 years M=7.0, SD=5.5), Depression-Rejection (normative M=7.1, SD=8.4), Anger-

Hostility (normative M=6.6, SD=6.7), Fatigue-Inertia (normative M=7.3, SD=5.7), and Vigor-

Activity (normative M=20.2, SD=6.2) (21). The items in each subscale are scored on a five-point 

Likert scale ranging “not at all” to “extremely” to measure the extent to which the adjectives 

describe the participants’ emotional state over the past seven days. Here, we used the total score, 

(total mood disturbance score, TMD) ranging from -24 to 124, with higher scores indicating a 

higher level of ED (20), and an internal consistency of α=0.96 in the total sample, α=0.96 in 
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mothers α=0.96 in fathers. A previous study found that the POMS-SF had good psychometric 

properties, with an internal consistency ranging from 0.80 to 0.91 for all subscales (22). 

Social Problem-Solving Inventory – Revised (SPSI-R). We measured participants’ PS 

abilities using the shortened version of the Social Problem-Solving Inventory – Revised (SPSI-R) 

(9). This instrument is designed to assess participants' strengths and weaknesses regarding PS. The 

SPSI-R includes 25 items along the following five domains: positive problem orientation, negative 

problem orientation, rational PS style, impulsive PS style, avoidant PS. The PS styles refer to the 

strategy employed to effectively solve a problem. Each subscale of SPSI-R is made up of 5 items, 

each scored on a five-point Likert scale ranging “not at all” to “extremely true”. In the present 

report we used, the total SPSI-R score ranging from 32 to 127, with higher scores indicating better 

PS abilities (9). Scores between 86 and 114 are considered normative, scores below 85 are 

considered below the norm group average, and scores above 115 are considered above the norm 

group average (23).  In our sample, the SPSI-R score had an internal consistency of α=0.83 in the 

total sample, α=0.81 in mothers, and α=0.86 in fathers. A previous study found that the SPSI-R 

had good psychometric properties, with an internal consistency >0.85 for all subscales (24). 

Perceived Stress Scale (PSS). We measured participants’ perceived control using the 

Perceived Stress Scale (PSS) (25). This instrument was originally designed to measure the extent 

to which participants appraise situations that occur in their life as stressful, but it was found as an 

appropriate measure of perceived control (26). With support from the literature, among the original 

14 items, we selected items 4, 5, 6, 7, 9, 10, and 13 as measures of perceived control (26, 27). We 

then led an exploratory principal component analysis (PCA) on the 7 perceived control items of 

the PSS (Table S1) to confirm that they adequately loaded onto a single factor in our total sample 

(26, 27). This allowed us to confirm the existence of 1 factor within the perceived control items of 

the PSS (see full preliminary psychometric analyses from PCA in Table S2). Items are scored on 

a five-point Likert scale, ranging from "never" to "very often”. We found appropriate reliability of 

this perceived control index, with α=0.88 in the total sample, α=0.90 in mothers, and α=0.85 in 

fathers for the control items. A previous study found that the complete PSS had good psychometric 

properties, with an internal consistency of 0.89 (28). 

Perceived Competence Scale (PCS). We measured participants’ self-efficacy using the 

Perceived Competence Scale (PCS) (29). This instrument is designed to assess participants' sense 
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of competence to engage in various behaviors. The PCS originally contained 4 items, to which we 

added 2 additional items (PCS-6) developed by the team to grasp the idea of self-efficacy in the 

context of parents with ill children (Table S3). All items were also adapted to the pediatric cancer 

setting. We found that all items of the PCS-6 adequately loaded onto one component (see full 

preliminary psychometric analyses from PCA in Table S4). Items are scored on a seven-point 

Likert scale ranging from “not at all true" to "very true” (29). In this study, the total PCS-6 score 

ranged from 0 to 42, with higher scores indicating better self-efficacy, with a reliability of α=0.93 

for the total sample, α=0.92 for mothers and α=0.93 for fathers. A previous study found that the 

PCS had good psychometric properties, with an internal consistency of 0.89 (30).  

Data analysis 

For the statistical analyses on couples and for the other analyses, we used IBM SPSS 

Statistics, version 27.0. 

In couples, following the Actor-Partner Interdependence model (APIM), we conducted 

path analyses using 95% confidence intervals estimated on 10,000 bootstrapping samples, 

allowing us to test for indirect effects. These analyses allowed us to investigate whether in our 

model, there were associations between PS and ED through perceived control and self-efficacy as 

intermediary variables in both mothers and fathers, while considering the non-independence of the 

dyadic data from mothers and fathers. Perceived control and self-efficacy were considered 

simultaneously as potential intermediary variables. To note that the term “intermediary variable” 

was favored over “mediator” because data was collected cross-sectionally. Hence, we first 

determined whether mothers and fathers should be considered as indistinguishable dyad partners 

by performing a within-dyad test of distinguishability (31). To perform this test, we constrained 

the paths to be equal for mothers and fathers, and we compared the constrained model to a non-

constrained model in which all parameters were freely estimated using a chi-square difference test. 

To assess the fit of the model to the data, we followed the recommendations of Kline (32) by 

evaluating whether the chi-square was non-significant, the Comparative Fit Index (CFI) was higher 

than 0.95, and the Root Mean Square Error of Approximation (RMSEA) was lower than 0.8. These 

analyses in couples were conducted with Mplus, version 8.7. 
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Since data were collected cross-sectionally, we also examined the fit of an alternative 

model where problem-solving was the intermediary variable and perceived control/self-efficacy 

the independent variables. To do so, we used the same methods as for the main analyses. 

In families where only one parent participated, we explored associations between variables 

of interest using bivariate Pearson correlation. These analyses, as well as all descriptive analyses, 

were conducted with IBM SPSS Statistics, version 27.0. In all analyses, the alpha level was set at 

0.05 for statistical significance. 

Results 

Sample characteristics and preliminary analyses 

A total of 120 families were contacted to participate in this study and members of 69 

families agreed and were included in our analyses. The final study sample was composed of 119 

participants (67 mothers and 52 fathers, including 50 couples) (Figure 1). The participants’ 

children had a mean age at time of the study of 10.71 years (SD=5.43, range: 1-21 years), a mean 

age at diagnosis of 7.97 years (SD=5.33, range: 1-17 years), and a mean time since diagnosis of 

2.39 years (SD=0.73, range: 1.5-3.5 years). The participants’ children were 1.5-3.5 years post-

diagnosis at the time of the study, with 95.7% (n=66) off-treatment and 4.3% (n=3) three months 

before the end of treatment at the time of recruitment. Participants’ characteristics are presented in 

Table 1. Mothers had a mean emotional distress score of 12.73 (SD=21.77) and a mean problem-

solving score of 107.97 (SD=11.61). Fathers had a mean emotional distress score of 14.38 

(SD=25.17) and a mean problem-solving score of 107.62 (SD=11.81) (Table 2). We conducted 

preliminary Pearson correlations to ensure that there were minimal correlations between the 

partners for problem-solving, emotional distress, perceived control, and self-efficacy. We found 

that mothers’ and fathers’ perceived control were significantly correlated (p=0.045) (Table 2). 

Associations between PS and ED 

We found a significant medium-sized negative correlation between PS and ED in mothers 

(r=-0.40, p<0.01, r2=0.16) and in fathers (r=-0.28, p=0.048, r2=0.08). The correlations for mothers 

and fathers did not significantly differ (z=-0.72, p=0.47) (33). 

Analysis in couples 
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The within-dyad test of distinguishability showed that there were no significant gender 

differences in the direct effects between mothers and fathers (2[5]=1.52, p=0.91). The final 

model constraining the effects to be equal for mothers and fathers (2[20]=11.97, p=0.91, 

CFI=1.00, RMSEA=0.00, 95% CI[0.00, 0.06]) showed an adequate fit to the data.  

Figure 2 illustrates the results of the model. We found no direct association between PS 

and ED (=-0.01, p=0.92). We found that participants’ PS was positively associated with their 

perceived control, which was in turn negatively associated with their ED. These results indicate 

that higher PS was associated with higher perceived control, which was in turn associated with 

lower ED, for mothers and for fathers. We also found that participants’ PS was positively 

associated with their self-efficacy, but their self-efficacy was not associated with their ED. These 

results indicate that higher PS was associated with higher self-efficacy, which in turn was not 

associated with ED. 

Our results indicated a significant indirect effect between ED and PS with perceived control 

as the intermediary variable (=-0.24, p<0.001, 95% CI[-0.41, -0.11]). However, there was no 

indirect association between ED and PS with self-efficacy as the intermediary variable (=-0.04, 

p=0.26, 95% CI[-0.11, 0.09]). The effect size was large in magnitude (R2=0.59 for ED) (27). 

When exploring the alternative test model, with perceived control and self-efficacy being 

associated with ED through PS, this model had an adequate fit (2[21]=19.50, p=0.55, CFI=1.00, 

RMSEA = 0.00, 95% CI[0.00, 0.11]). However, we found that none of the indirect effects of the 

alternative model were statistically significant (Table S5). This allowed us to conclude that 

although its fit was adequate, the hypothesized model was a better fit than the alternate model 

(Figure S1).  

Complementary analysis  

In the subsample of the 19 participants whose partner did not participate in this study, we 

found a significant medium-sized negative correlation between PS and ED (r=-0.62, p<0.01, 

r2=0.38). We found a significant large correlation between PS and perceived control (r=0.59, 

p<0.01, r2=0.35), and between perceived control and ED (r=-0.88, p<0.01, r2=0.77). We also found 

a significant medium-sized correlation between PS and self-efficacy (r=0.65, p<0.01, r2=0.42), and 

between self-efficacy and ED (r=-0.63, p<0.01, r2=0.40). These associations are compatible with 

observations made in the dyadic analysis.  
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Discussion 

In this study, we aimed to explore the action mechanism underlying the association 

between PS and ED in parents of children with cancer. We found that this association went through 

perceived control for mothers and fathers. However, we found little argument for such an 

intermediary role of self-efficacy to explain the association of PS with ED. These results could 

allow to identify important targets for the development and refinement of interventions in parents 

of children with cancer. 

As to the relation between PS and ED, we found a similar association in both mothers and 

fathers, suggesting that both could indeed benefit from improving their PS skills. This is at odds 

with the traditional focus of problem-solving interventions on mothers (3). Mothers are oftentimes 

considered more vulnerable in the context of pediatric cancer (34). The present results suggest that 

improving PS could benefit both members of the couple to the same degree since the association 

between PS and ED did not significantly differ between both parents.  

Our main results suggest that one potential factor to explain the association between PS 

and ED is perceived control. Indeed, we found a consistent pattern across analyses showing that 

perceived control acts as an intermediary variable in this association. It could be that perceived 

control plays a key role by allowing PS skills to reframe events as more controllable and less 

threatening, as shown in previous studies in adult cancer research (15). Perceived control has also 

been shown as an actionable target in supportive interventions. Indeed, previous studies in other 

populations have used a wide array of tactics to improve participants’ perceived control, such as 

providing individuals with information, giving them more responsibilities and providing them with 

the opportunity to make more choices (35). Other interventions have been found that promoting 

acceptance or using tools such as mind maps were useful to improve participants’ perceived 

control (36, 37), which have resulted in improved levels of ED. Perceived control has been 

explored as an intervention target associated with outcomes related to distress, such as depression 

and anxiety (2, 3). However, these studies did not assess the precise mechanistic role of perceived 

control. Hence, our study is the first to evidence the intermediary role of perceived control in the 

relationship between PS and ED. Our study is also the first to identify the action mechanism of the 

relationship between PS and ED in parents of children with cancer.   
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When exploring the role of self-efficacy, previous research has supported the beneficial 

role of self-efficacy for psychosocial functioning in parents of children with cancer (17). However, 

this was not supported by the present data, both in mothers and fathers. Our results are at odds 

with the theory stipulating that when an individual aims to change their behavior, such as their 

approach to PS, their beliefs about their self-efficacy play a role in their ability to make the desired 

changes, since individuals only take action when they perceive having the skills and abilities (38). 

It could be that in the specific population of couples of parents of children with cancer, PS acts on 

ED in a specific way, by going entirely through perceived control rather than by going through 

self-efficacy. This could be because in the context of childhood cancer, parents completely lose 

control over the situation, which might be a major source of ED. Hence, it is possible that self-

efficacy did not emerge as an intermediary variable because we placed perceived control and self-

efficacy in the same model. It is also possible that for both mothers and fathers, the mean self-

efficacy score was high, thereby inducing a ceiling effect that limited the evaluation of self-

efficacy as an intermediary variable.  

 

Clinical implications 

Several interventions that make use of PS skills training to improve parents’ well-being in 

the context of pediatric cancer have been developed, with some being supported by high level 

evidence like Sahler et al. (11). Our findings have important implications for such interventional 

strategies. First, our results highlight that PS could reduce ED equally in both parents. 

Consequently, it would be beneficial to find ways to address PS in fathers in the future, especially 

considering that fathers’ experience during their child’s cancer is largely influenced by the 

gendered organisation of support systems (39). Notably, fathers can be confronted with the 

gendered role pressure of continuing to go to work following their child’s cancer diagnosis. It has 

been noted that a child’s cancer diagnosis might engage a reorganization of the division of 

household labor, and some fathers face the need to learn new skills in order to engage in more 

active caretaking (39). An important outcome of this study is that perceived control emerges as a 

central intermediary target when working on PS skills. Strategies to influence the perception of 

control over the stressful situation, such as reframing or focusing on attainable goals would 
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probably be more beneficial than indiscriminately improving the arsenal of coping skills to 

increase capability. This could lead to future program refinement.  

Study limitations 

First, the study was performed in families with a child that was at later stages of their cancer 

trajectory. It is possible that associations found are reflective of the moment of the illness 

trajectory. Future studies should replicate the results to extend them to all stages of treatment. 

Second, this study was cross-sectional making it impossible to conclude causal effects. 

Nevertheless, we tested an alternative model, and the best fit was found in the model with problem-

solving and self-efficacy as intermediary variables. Third, it is possible that the parents who agreed 

to participate felt that they had more control, higher self-efficacy, and more problem-solving skills 

than parents who did not agree to participate in this study. Indeed, recent research demonstrated 

that couples in which both versus one partner agree to participate in research differ in significant 

ways (40). Hence, self-selection to participate in this study might have impacted our results. 

Nonetheless, the fact that the results were similar in parents who participated with their partner 

and those who participated alone increases our confidence in the findings reported in this study. 

Fourth, parents who participated in this study had a relatively high socio-economic status, which 

could have limited variability in problem-solving skills and emotional distress in the sample. 

Future studies conducted on a socio-economically diverse sample could provide additional 

information regarding these parameters.  

 

Conclusion 

In a sample of couples of parents of children with cancer, we found that the negative 

association between PS and ED could be accounted for by higher perceived control but not by 

higher self-efficacy. If this result was to be replicated longitudinally, supportive interventions 

should aim to implement tactics to improve perceived control. As associative patterns were not 

significantly different between both parents, the results point to improving the inclusion of fathers 

in addition to the traditional focus on mothers in PS skills training. The present findings could lead 

to adopting more effective tactics to mitigate the ED of parents confronted with their child’s 

cancer.   
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Tables 

Table 1. Participant characteristics 

 
Participants (n=119) 

M (SD) or n (%) 

Child’s sex 

Male 

Female 

 

32(46.37) 

37(53.62) 

Child’s age at time of study (years) 10.71(5.43) 

Parents 

Mother  

Father  

 

67(56.30) 

52(43.70) 

Marital status 

Couple  

Not a couple 

 

100(84.03) 

19(15.97) 

Parental highest education 

Unfinished high school 

High school  

College 

Baccalaureate 

Master’s degree 

PhD 

Other 

Missing data 

 

7 (5.88) 

32 (26.89) 

23 (19.33) 

35 (29.41) 

15 (12.61) 

1 (0.84) 

3 (2.52) 

3 (2.52) 

Income 

Less than 15 000$ 

15 000 to 29 999$ 

30 000 to 49 999$ 

50 000 to 69 999$ 

70 000 to 89 999$ 

90 000 to 109 999$ 

110 000 to 149 999$ 

More than 150 000$ 

Do not want to answer 

Missing data 

 

20 (16.81) 

6 (5.04) 

26 (21.85) 

20 (16.81) 

20 (16.81) 

8 (6.72) 

6 (5.04) 

5 (4.20) 

1 (0.84) 

7 (5.88) 

Child’s clinical characteristics 

Age at diagnosis (years) 

Time since diagnosis (years) 

 

7.97(5.33) 

2.39(0.73) 

Diagnosis 

Acute lymphoblastic leukemia 

Lymphoblastic lymphoma 

Anaplastic lymphoma 

Hodgkin's lymphoma 

Burkitt's lymphoma 

B-cell leukemia 

Grey zone lymphoma 

Other 

 

32(46.38) 

3(4.35) 

2(2.90) 

9(13.04) 

1(1.45) 

1(1.45) 

1(1.45) 

20(28.98) 

Risk status (leukemia/lymphoma, n = 49) 

Standard risk 

High risk 

Very high risk  

 

22(44.90) 

9(18.37) 

4(8.16) 
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Intermediate risk 

Not determined 

3(6.12) 

11(22.45) 

Stage (other cancers, n = 20) 

1 

2 

3 

4 

Not determined 

Missing (Synovialosarcoma) 

 

1(5.00) 

3(15.00) 

6(30.00) 

4(20.00) 

5(25.00) 

1(5.00) 

Radiotherapy  

Yes 

No 

 

23(33.33) 

46(66.67) 
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Table 2. Correlation between problem-solving, emotional distress, perceived control, and self-

efficacy in a sample of 119 participants 

 
 

Emotional 

distress M 

Problem-

solving 

M 

Perceived 

control M 

Self-

efficacy 

M 

Emotional 

distress F  

Problem-

solving F 

Perceived 

control F 

Self-

efficacy 

F 

Emotional 

distress M 

1.00        

Problem 

solving M 

-0.40** 1.00       

Perceived 

control M 

-0.75** 0.47** 1.00      

Self-

efficacy M 

-0.59** 0.41** 0.67** 1.00     

Emotional 

distress F 

0.26 -0.01 -0.12 0.08 1.00    

Problem-

solving F 

-0.05 0.17 0.02 -0.12 -0.28* 1.00   

Perceived 

control F 

-0.25 -0.11 0.29* -0.02 -0.63** 0.43** 1.00  

Self-

efficacy F 

-0.21 -0.03 0.12 0.04 -0.38** 0.22 0.52** 1.00 

Mean 12.73 107.97 18.63 33.07 14.38 107.62 19.67 31.75 

SD 21.77 11.61 4.91 6.94 25.17 11.81 4.38 8.41 

Note. M, Mothers (N = 67); F, Fathers (N = 52); **p < 0.01, *p < 0.05. Emotional distress scores range from -24 to 

124, with higher scores indicating a higher level of emotional distress. Problem-solving scores range from 32 to 127, 

with higher scores indicating better PS abilities. Perceived control scores range from 0 to 28, with higher scores 

indicating lower perceived control. Self-efficacy scores range from 6 to 42, with higher scores indicating higher self-

efficacy.  
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209 eligible families

120 families contacted

89 families not reached

30 refusals
(Reasons for refusal: does not wish 
to participate, schedule is too busy, 

at the end of treatment so fewer 
hospital appointments, does not 

want to have samples taken from 
the arm)

5 excluded
Relapse = 1; Verbal agreement but 

unable to make an appointment 
because of constant rescheduling = 4)

85 families included in study

1 excluded
(Participation stopped because of 

disease progression) 

84 families included in study

69 families included in 
analyses: 119 participants (67 

mothers, 52 fathers)

15 missing data (participants 
did not answer the 

questionnaire)



Figure 2. 
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Supplementary information, Table S1. Perceived Control Items of the Perceived Stress Scale 

 

Item number  

Item 4 
In the last month, how often have you dealt successfully with irritating life 

hassles? 

Item 5 
In the last month, how often have you felt that you were effectively coping 

with important changes that were occurring in your life? 

Item 6 
In the last month, how often have you felt confident about your ability to 

handle your personal problems? 

Item 7 In the last month, how often have you felt that things were going your way? 

Item 9 
In the last month, how often have you been able to control irritations in 

your life? 

Item 10 In the last month, how often have you felt that you were on top of things? 

Item 13 
In the last month, how often have you been able to control the way you 

spend your time? 
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Supplementary information, Table S2. Communalities, total variance explained, and component matrix of a one-factor principal 

component analysis conducted on non-inversed perceived control items of the PSS  

PSS item 
Communalities Total variance explained Component matrix 

Initial Extraction Initial Eigenvalues % of Variance Cumulative % Component 1 

Item 4 1.00 0.55 4.19 59.86 59.86 0.85 

Item 5 1.00 0.73 0.73 10.45 70.32 0.85 

Item 6 1.00 0.72 0.66 9.46 79.77 0.80 

Item 7 1.00 0.63 0.55 7.87 87.64 0.79 

Item 9 1.00 0.54 0.35 4.97 92.61 0.74 

Item 10 1.00 0.64 0.28 3.96 96.57 0.74 

Item 13 1.00 0.38 0.24 3.43 100.00 0.61 

Note. We found a high average inter-item correlation in mothers (r = 0.57), fathers (r = 0.47), and the total sample (r = 0.53). Average 

item-total correlations were also large in mothers (r = 0.72), fathers (r = 0.63), and the total sample (r = 0.68) (Streiner, 2003; 

https://doi.org/10.1207/S15327752JPA8001_18).   
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Supplementary information, Table S3. Items of the Perceived Competence Scale adapted to 

the specific context of pediatric cancer 

 

Item number  

Item 1 I feel confident in my ability to deal with my child’s illness. 

Item 2 I am capable of dealing with the situation. 

Item 3 I am able to organise myself, to determine my own routine to take care of 

my child’s illness. 

Item 4 I feel able to meet the challenge of dealing with the situation.  

Item 5 I feel in control of the situation.  

Item 6 I see clearly what I can do to manage the situation.  
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Supplementary information, Table S4. Communalities, total variance explained, and component matrix of a one-factor principal 

component analysis conducted on all items of the PCS-6 

PCS-6  
Communalities Total variance explained Component matrix 

Initial Extraction Initial Eigenvalues 
 

% of Variance 
 

Cumulative % Component 1 

Item 1 1.00 0.75 4.45  74.173  74.173 0.91 

Item 2 1.00 0.83 0.54  8.916  83.089 0.90 

Item 3 1.00 0.61 0.38  6.317  89.405 0.89 

Item 4 1.00 0.82 0.26  4.33  93.735 0.87 

Item 5 1.00 0.65 0.21  3.423  97.158 0.81 

Item 6 1.00 0.79 0.17  2.842  100.00 0.78 

Note. We found a high average inter-item correlation in mothers (r = 0.67), fathers (r = 0.71), and the total sample (r = 0.69). Average 

item-total correlations were also very large in mothers (r = 0.85), fathers (r = 0.87), and the total sample (r = 0.86) (Streiner, 2003; 

https://doi.org/10.1207/S15327752JPA8001_18).  
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Table S5. Indirect effect of problem-solving on emotional distress through perceived control and 

self-efficacy in the alternative model 

Parent Predictor Outcome 
Intermediary 

variable 
ß p 

Mothers 
Perceived control Emotional 

distress 

Problem-

solving 

0.00 0.93 

Self-efficacy 0.00 0.99 

Fathers 
Perceived control Emotional 

distress 

Problem-

solving 

0.00 0.93 

Self-efficacy 0.00 0.99 

 

 

 

 


