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ABSTRACT
Objectives: To understand why some long-term childhood cancer
survivors experience positive adjustment in the long run,[Q1] this
study aimed to (1) explore associations between well-being,
health status, social support, and emotion regulation (ER)
strategies in a cohort of long-term childhood lymphoblastic
leukemia (cALL) survivors, (2) identify the individual contribution
of each ER strategy to well-being (3) and their interaction with
social support.
Methods: We used data from 92 participants from the PETALE
cohort (51% female, aged 24 ± 7 years). Measures included well-
being (WHO-5), health status (15D), social support (SSQ-6),
cognitive reappraisal and expressive suppression (ERQ), and
emotional processing and expression (EAC). We modeled the
odds of high well-being adjusting for health status in logistic
regressions and explored the moderating role of social support
with bootstrap techniques. Independent of clinical history, high
well-being was associated with better health status, higher social
support, more frequent use of cognitive reappraisal and
emotional processing.
Results: We found a main contribution of emotional processing to
well-being (OR = 2.12, 95% CI = 1.09-5.37). The interaction between
low suppression and high social support was significant (OR = .40,
95% CI = .13-.79). Probabilities for high well-being were 96%
when expressive suppression was low and social support was
high. Results suggest approaching one’s own emotions may
contribute to well-being in long-term childhood cancer survivors.
Clinical implications: Combining curbing emotional suppression
with promoting supportive social environment could be a
promising target for future supportive care interventions in
survivors.
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Introduction

Despite improved 5-year survival rates of 90%, long term childhood acute lymphoblastic
leukemia (cALL) survivorship is associated with multiple late adverse effects (Kızılocak &
Okcu, 2019). Approximately two-thirds of childhood cancer survivors will experience
chronic treatment-related side effects known as long-term adverse effects (Canadian
Cancer Society, 2023; Eiser, 2007). As adults, childhood cancer survivors are at risk for
chronic and serious health problems. For example, in a sample of 1,713 adult pediatric
cancer survivors, the cumulative prevalence of being diagnosed with at least one
chronic condition at age 45 was estimated to be 95.5% (Hudson et al., 2013). The preva-
lence is estimated to be 29% for adults aged 25–44 and 48% for those aged 45–64 in the
general population (Canadian Institute for Health Information, 2011). Long-term
adverse effects include cardiac, metabolic, bone, and neurocognitive complications
(Hudson et al., 2013; Wilson & Ness, 2013). These negatively affect the quality of life
of this population (Kızılocak & Okcu, 2019). From a psycho-behavioral viewpoint,
studies have suggested a wide array of long-term negative consequences of cALL inatten-
tion-hyperactivity, social withdrawal, and learning difficulties (Jacola et al., 2016).

Most of psychosocial research on adjustment to pediatric cancer has focused on
psychological risk such as distress, anxiety, and depression (Anestin et al., 2018;
Oancea et al., 2014; Płotka et al., 2021). While these studies identified subsets of survivors
reporting significant adjustment issues, a consistent result has been that pediatric cancer
survivors globally demonstrate positive adjustment once their treatments are completed
(Yallop et al., 2013; Zebrack & Chesler, 2002; Zebrack et al., 2012). For example, com-
pared to healthy peers, they were even globally less likely to report abnormal psychosocial
well-being and prosocial behavior issues (Yallop et al., 2013). Despite the widespread
observation of frequent physical late effects, a meta-analysis investigating psychosocial
late effects in childhood cancer survivors from 35 studies revealed that in average, survi-
vors did not experience more psychosocial issues such as depression and distress than
their healthy peers (Bitsko et al., 2016).

This positive adjustment to cancer is referred to as resilience. In the context of cancer,
resilience can be defined as the protective attributes and personal characteristics of the
individual that are considered modifiable and conducive to adjustment to cancer
(Eicher et al., 2015). The latter include, for example, seeking social support, optimism,
a sense of coherence, and positive emotions, and could be the target of interventions
aimed at optimizing resilience (Chmitorz et al., 2018; Helmreich et al., 2017). In the
present study, survivors’ well-being is considered as a manifestation of survivors’ psycho-
logical adaptation. A similar operationalization of resilience has been used in studies
examining resilience factors (e.g. Barakat et al., 2021; Helmreich et al., 2017).

It is both curious and encouraging that despite experiencing late adverse effects in the
physical sphere, most survivors do not report more frequent or intense psychosocial
issues. To date, we do not know why some study participants fare so well on their
journey with cancer while a minority experience distress and adjustment difficulties.
While risk factors and psychological risk are largely investigated in the childhood
cancer survivorship literature (e.g. Anestin et al., 2018; Oancea et al., 2014; Płotka
et al., 2021), protective factors and positive adjustment have received little interest so
far (Zebrack et al., 2012). Exploring positive outcomes in childhood cancer survivors
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may help for a better understanding of adjustment, which could greatly inform psycho-
social interventions. To date, positive adjustment in this population has been studied by
examining its potential contributors (e.g. Yi et al., 2015; Zebrack et al., 2012). Unfortu-
nately, these results are derived from studies that did not control for health status, a
major factor in this domain, as better health (or lower levels of long-term effects)
could contribute to positive adjustment or well-being (Ngamaba et al., 2017).

Individual psychological functioning may play a key role in adjustment to adversity
such as cancer (Fletcher & Sarkar, 2013). Adaptive emotion regulation such as cognitive
reappraisal, emotional processing, and emotional expression or disclosure were found to
promote positive outcomes in adult cancer patients (Cho et al., 2013; Conley et al., 2016;
Karimzadeh et al., 2021; Peh et al., 2017). In contrast, maladaptive emotion regulation
strategies such as expressive suppression were associated with negative outcomes (Peh
et al., 2017). Although it is unknown, it is probable that the same processes operate in
the context of childhood cancer.

More importantly, theory and research have identified social contexts as key to the
functioning of emotion regulation (Zaki & Williams, 2013). Sharing and processing
emotions in a supportive environment typically helps characterizing, organizing, under-
standing, and controlling emotions. An essential ingredient of adjustment probably lies
in the social sharing of emotions (SSE), i.e. an interaction between appropriate emotional
regulation strategies and a supportive social environment. SSE is defined as the re-evoca-
tion of emotions in a socially shared language and involves a recipient (Rimé, 2009a). SSE
most often takes the form of conversations with an interlocutor in which an emotional
episode, feelings, and reactions are discussed. It will help with understanding of what
happened, strengthening social bonds, and reinforcing social support (Rimé, 2017).
The search for social support is a primary reason for SSE (Luminet, 2008). Through
SSE, the individual’s social network can effectively help him or her, during an emotional
episode, to reinterpret the situation in a more positive light. A second motive corre-
sponds to cognitive articulation, which makes it possible to reorganize the emotional
event and to adopt a less emotion-centric point of view (Luminet, 2008; Rimé, 2009b).
In this sense, it seems that for the cognitive work of emotional regulation to take
place, the individual must first express his or her emotions to an interlocutor.

There are two types of SSE: a cognitive mode and a socio-affective mode (Rimé,
2009b). The socio-affective mode meets the narrator’s needs by providing support and
comfort. The cognitive mode aims to reconstruct meaning and reframe the emotional
episode, enabling the work necessary to achieve emotional recovery (Rimé, 2009b). Cog-
nitive reappraisal (Gross & John, 2003) and emotional processing (Stanton et al., 2000)
are two emotional regulation strategies that facilitate this cognitive work.

It is clear, then, that the social support offered by those around the individual who has
experienced an emotional episode plays an important role in regulating the emotions
associated with it. Although applied to different adversity situations (e.g. Chukwuemeka
& Obioha, 2024; Coo et al., 2022; Demirtas et al., 2015), this important idea has only been
rarely explored in cancer research, with results in breast cancer survivors suggesting that
expressing one’s feeling in a caring and listening environment could favour lower
emotional distress (Boinon et al., 2014).

In sum, it is unclear why a large part of cancer survivors reports such levels of
positive adjustment and well-being while a minority will report low well-being,

HEALTH PSYCHOLOGY AND BEHAVIORAL MEDICINE 3



when both show deteriorated health over the long run (Anestin et al., 2018; Bitsko
et al., 2016; Yallop et al., 2013; Yi et al., 2015; Zebrack & Chesler, 2002; Zebrack
et al., 2012). Despite the bulk of studies explaining psychosocial risk in this popu-
lation, we do not know which factors may promote positive adjustment in childhood
cancer survivors. The mechanisms explaining the role of these factors also remain
unknown. Modeling positive adjustment and resilience in this population is a neces-
sity to identify key targets for future supportive activities (D’Agostino et al., 2011). In
addition, previous studies identifying resilience factors in this population have not
controlled for survivors’ health status, making it impossible to isolate their effect
and measure their impact.

The overall objective of this study was to identify individual and social contributors to
well-being in long-term cALL survivors. Our first objective was to explore associations
between well-being, health status, social support, and emotional regulation components
typically related with positive adjustment: cognitive reappraisal, emotional processing,
and emotional expression-suppression. Our second objective was to identify the contri-
buting role of each of the ER strategies to well-being, independent of health status. In line
with the SSE theory, we also expected social support to moderate the effect of emotion
regulation strategies, i.e. enhancing the effect of emotional expression and mitigating
the effect of suppression.

Materials and methods

This study was part of the PETALE multidisciplinary cohort description conducted at
CHU Sainte-Justine (Montreal, Quebec, Canada) aiming at characterizing late adverse
effects in long-term cALL survivors (Marcoux et al., 2017). The present study focuses
on measures taken at the second recall involving those who necessitated in-depth inves-
tigations due to probable sequelae detected at the first recall. The study design is cross-
sectional and based on self-reports.

Participants

Full recruitment and data collection process are available in previous reports (Marcoux
et al., 2017). In summary, survivors had received their diagnosis before the age of 19
years between 1987 and 2010, and were at least 5 years post-diagnosis. They had been
treated following Dana-Farber Cancer Institute/cALL Consortium protocols 87–01 to
05-01. Survivors who received hematopoietic stem cells transplant, whose cancer had
relapsed or was refractory were excluded. Those who showed extreme phenotypes on at
least one of the studied long-term effect health domains were invited to an in-depth inves-
tigation (N = 100) (Figure 1).

Procedure

Survivors and their parents if needed completed questionnaires on their psychological
health and adjustment between April 2014 and April 2016 during their visit at the hos-
pital or at home (return envelope to be sent within three weeks). Ethical approval was
given by CHU Sainte-Justine ethical board (#2013-479, 3607) in accordance with the
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Declaration of Helsinki. Written consent was obtained from all participants (Marcoux
et al., 2017).

Measures

Demographic and Clinical Information. Sociodemographic and clinical history were
abstracted from medical files. Variables of interest were sex, first language, age, ethnicity,
marital status, employment, age at diagnosis, age at the end of treatment, ALL risk status,
treatment protocol, and radiotherapy.

Well-being. The World’s Health Organization Well-Being Index (WHO-5) (WHO,
1998) was used to measure survivors’ well-being. The WHO-5 is composed of 5
items (this sample α = .91) and uses a 6-point Likert scale (e.g. I have felt cheerful in
good spirits, 0 = never, 5 = all the time). Items are summed to generate a global score
and multiplied by 4 to obtain a 0–100 score, with higher scores reflecting higher well-
being. As recommended, we used a cut point of > 50 to define high well-being (Topp
et al., 2015).

Health Status. We used the 15D (Sintonen, 2001), and its adapted forms for younger
individuals 16D (Apajasalo et al., 1996), 17D (Apajasalo et al., 1996), to assess survivors’
health functional status (Rondeau et al., 2021). The 15D aims to assess functional health
status in 15 health domains. Each 1-item domain is measured with five options, from no
issue (e.g. I am able to walk normally (without difficulty) indoors, outdoors and on stairs)
to severe issue (e.g. I am completely bed-ridden and unable to move about). To avoid spur-
ious associations with well-being, items on depression and psychological distress items
were discarded (Figure 2). As a global score we used a count variable reflecting the
number of health domains with at least a mild physical difficulty. We considered the
10 health domains common to the 15D-16D-17D: mobility, vision, hearing, breathing,
sleeping, eating, speech, excretion, discomfort, and vitality. A description of this count
variable in the present sample is available in Figure 2.

Figure 1. Flowchart of participants. cALL, childhood acute lymphoblastic leukemia.
Note. As all questionnaires were missing for these survivors and the frequency of missing data was low, we decided not to
impute missing data.
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Social Support. We used the Social Support Questionnaire-Short Form (SSQ-6)
(Sarason et al., 1987). The SSQ-6 is a 6-item instrument with two scores for each item:
the perceived availability of support (SSQ-Number) and satisfaction toward social
support (SSQ-Satisfaction). For the study, we used SSQ-Number (α = .92). Respondents
indicate the name of the people they can rely on in different situations (e.g. Who accepts
you totally including both your worst and best points?) The global score is computed by
summing up the number of people reported for each item (range: 0-54).

Cognitive Reappraisal and Expressive Suppression. We used the Emotion Regulation
Questionnaire (ERQ) (Gross & John, 2003). The ERQ is a 10-item instrument including
two subscales, cognitive reappraisal (6 items, α = .84, e.g. When I want to feel more posi-
tive emotions (such as joy or amusement), I change what I’m thinking about), and expres-
sive suppression (4 items, α = .84, e.g. When I am feeling negative emotions, I make sure
not to express them). Items are responded on a 7-point Likert scale (1 = strongly disagree,
7 = strongly agree), and are averaged within each subscale.

Emotional Processing and Emotional Expression. The Emotional Approach Coping
Scales were used to measure emotional processing and emotional expression (EAC)
(Stanton et al., 2000). The EAC includes two subscales, each designed to measure
emotional processing (4 items, α = .83, e.g. I take time to figure out what I’m really
feeling.) and emotional expression (4 items, α = .85, e.g. I take time to expressmy emotions).
Both subscales use a 4-point Likert scale (1 = I don’t do it at all, 4 = I do it a lot).

Statistical analyses

After describing variables and exploring bivariate associations using standard pro-
cedures, we modeled the odds of reporting high well-being with multivariate logistic

Figure 2. Frequencies of health function issues in 92 cALL survivors.
Note. cALL, childhood acute lymphoblastic leukemia. We used a count variable reflecting the number of health domains
with at least a mild physical issue. A cut-point on the WHO-5 well-being index of > 50 for high-well being was used (Topp
et al., 2015).
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regressions. We entered each of the emotional regulation strategies in turn, social
support, as well as its interaction with the emotional regulation strategy. We computed
four models for cognitive reappraisal, expressive suppression, emotional processing, and
emotional expression, respectively. All models were adjusted for health status. We used
the PROCESS syntax version 3.5 for SPSS version 25. Bootstrapping was used to estimate
the distribution of effects and 95% confidence intervals (95% CIs) with 5000 resamples.
Results were significant if the 95% CIs of the estimate did not include 1.00. The full
dataset and analyses procedures are available in Supplementary Material.

Ethics statement

Ethical approval was given by CHU Sainte-Justine ethical board (#2013-479, 3607) in
accordance with the Declaration of Helsinki.

Table 1. Sociodemographic and clinical characteristics of 92 cALL survivors.
M (SD) or N (%)

Total sample
(n = 92)

High well-beinga

(n = 67)
Low well-beinga

(n = 25) p

Sociodemographic characteristics
Sex 1.000
Female 47 (51.1) 34 (50.7) 13 (52.0)
Male 45 (48.9) 33 (49.3) 12 (48.0)

First language
French
English
Other

86 (93.5)
3 (3.3)
3 (3.3)

62 (92.5)
3 (4.5)
2 (3.0)

24 (96.0)
0 (0.0)
1 (4.0)

Age 24.41 (6.96) 24.76 (7.13) 23.48 (6.55) .419
Ethnicity
Caucasian
Other

89 (96.7)
3 (3.3)

65 (97.0)
2 (3.0)

24 (96.0)
1 (4.0)

1.000

Marital status
Single
Married/common law
Missing

60 (65.2)
31 (33.7)
1 (1.1)

42 (62.7)
24 (35.8)
1 (1.5)

18 (72.0)
7 (28.0)
0 (0.0)

.621

Employment
Full time
Part time
Unemployed/unpaid

43 (46.7)
15 (16.3)
33 (35.9)

33 (49.3)
10 (14.9)
24 (35.8)

10 (40.0)
5 (20.0)
9 (36.0)

.740

Missing 1 (1.1) 0 (0.0) 1 (4.0)
Clinical characteristics
Age at diagnosis 7.78 (5.16) 8.02 (5.34) 7.16 (4.72) .461
Age at the end of treatment 9.90 (5.18) 10.15 (5.34) 9.24 (4.75) .434
ALL risk status .603
Standard risk 25 (27.2) 17 (25.4) 8 (32.0)
High risk 66 (71.7) 49 (73.1) 17 (68.0)
Missing 1 (1.1) 1 (1.5) 0 (0.0)

Treatment protocol .569
87–01
91–01

8 (8.7)
17 (18.5)

4 (6.0)
13 (19.4)

4 (16.0)
4 (16.0)

95–01 22 (23.9) 16 (23.9) 6 (24.0)
2000–01
2005–01
Other

Radiotherapy
Yes

28 (30.4)
13 (14.1)
4 (4.3)

69 (75.0)

21 (31.3)
9 (13.4)
4 (6.0)

51 (76.1)

7 (28.0)
4 (16.0)
0 (0.0)

18 (72.0)
.788

No 23 (25.0) 16 (23.9) 7 (28.0)

Note. cALL, childhood acute lymphoblastic leukemia.aCut-point on the WHO-5 well-being index of >50 (Topp et al., 2015).
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Results

In descriptive analyses, we found a majority of survivors with high well-being (73%,
Table 1). Notably, well-being subgroups did not differ on sociodemographic character-
istics or clinical history.

When describing health status (Table 2), we found that participants presented a mean
number of affected domains of 2.32 (SD = 1.94). Themost frequent issueswere on domains
of Sleeping (51.1%), Discomfort and pain (40.2%), Vitality (38.0%), and Breathing
(37.0%). Bivariate comparisons revealed that high well-being was associated with better
health status, and less frequent issues on speech, discomfort, and vitality domains. This
provides further justifications for controlling for health status in subsequent explanatory

Table 2. Health status and psychosocial description of the study sample.
M (SD) or N (%)

Total sample
(n = 92)

High well-beinga

(n = 67)
Low well-beinga

(n = 25) p

Health status (15D)b 2.32 (1.94) 1.99 (1.69) 3.20 (2.31) .022
Health status domainsc

Mobility 6 (6.5) 5 (7.5) 1 (4.0) 1.000
Vision 16 (17.4) 12 (17.9) 4 (16.0) 1.000
Hearing 11 (12.0) 5 (7.5) 6 (24.0) .064
Breathing 34 (37.0) 25 (37.3) 9 (36.0) 1.000
Sleeping 47 (51.1) 30 (44.8) 17 (68.0) .062
Eating 0 (0.0) 0 (0.0) 0 (0.0) -
Speech 15 (16.3) 6 (9.0) 9 (36.0) .004
Excretion 12 (13.0) 8 (11.9) 4 (16.0) .729
Discomfort 37 (40.2) 24 (35.8) 13 (52.0) .232
Vitality 35 (38.0) 18 (26.9) 17 (68.0) <.001
Well-being (WHO-5) 61.78 (22.70) 73.43 (12.57) 30.56 (11.19) <.001
Psychosocial characteristics
Social support (N, SSQ-6) 20.03 (8.48) 21.16 (7.91) 17.00 (9.36) .035
Cognitive reappraisal (ERQ) 4.79 (1.19) 4.97 (1.15) 4.31 (1.17) .017
Expressive suppression (ERQ) 3.31 (1.33) 3.22 (1.41) 3.54 (1.11) .309
Emotional processing (EAC) 2.82 (.79) 2.94 (.79) 2.49 (.68) .015
Emotional expression (EAC) 2.67 (.74) 2.74 (.78) 2.47 (.57) .116

Note. WHO-5, World Health Organization Well-being Index, SSQ-6, Social Support Questionnaire-Short Form, ERQ,
Emotion Regulation Questionnaire, EAC, Emotional Approach Coping Scales.

aCut-point on the WHO-5 well-being index of >50 (Topp et al., 2015).
bNumber of domains showing at least a mild severity level.
cNumbers refer to frequencies of participants with issues on this health domain. Domains are those common to the 15D
(n = 63), 16D (n = 28), and 17D (n = 1) excluding for the items of depression and distress (see Methods).

Table 3. Summary of logistic regression moderation analysis predicting the odds of belonging to the
high well-being subgroup depending on emotional processing controlling for health status (n = 92).

Bootstrap Mean Coefficienta Odds Ratio SEb OR 95% CIb

Health status score (15D)c -.65 .52 1.36 .27–.91
Emotional processing (EAC) .75 2.12 1.51 1.09–5.37
Social support (N, SSQ-6) .53 1.70 1.49 .88–4.26
Interaction Social support x Emotional processing .34 1.40 1.58 .61–3.82

Note. EAC, Emotional Approach Coping Scales, SSQ-6, Social Support Questionnaire-Short Form.
Odds ratios, SE, and 95% CI were calculated using the formula OR = e bootstrap mean coefficient, eSE, and eOR 95% CI (Hayes,
2020) to produce effects on an odds ratio metric.

R2 = .15 (Cox & Snell) .22 (Nagelkerke). Model χ2 (4) = 15.47 p = .004.
aExpressed in log-odds metric.
b95% percentile bootstrap confidence intervals and standard errors were based on 5000 resamples.
cHealth status was calculated by adding the number of physical difficulties common to the 15D, 16D, and 17D.
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models. High well-being was also associated with higher social support, and a more
frequent use of cognitive reappraisal and emotional processing (Table 2).

In multivariate models adjusted for health status, we found one main contribution
of emotional processing (OR = 2.12, 95% CI = 1.09-5.37), with higher emotional
processing contributing to higher odds of well-being (Table 3). Other main effects
were nonsignificant. When looking into interactions with social support, we found
the term expressive suppression x social support to be associated with well-being
OR = .40, 95% CI = .13-.79) (Table 4). Other interaction terms were not associated
with well-being (Table 4, Tables S1-S2).

To interpret the significant interaction, we plotted high well-being group membership
as a function of suppression for three contrasted levels of social support (Figure 3). A
subgroup was composed of participants benefiting from high social support and who

Table 4. Summary of logistic regression moderation analysis predicting the odds of high well-being
by expressive suppression, social support, and their interaction (n = 92).

Bootstrap Mean Coefficienta Odds Ratio SEb OR 95% CIb

Health status score (15D)c -.65 .52 1.36 .27–.92
Expressive suppression (ERQ) -.46 .63 1.43 .28–1.15
Social support (N, SSQ-6) .74 2.10 1.49 1.09–5.31
Interaction Expressive suppression x Social support -.91 .40 1.58 .13–.79

Note. ERQ, Emotion Regulation Questionnaire, SSQ-6, Social Support Questionnaire-Short Form.
Odds ratios, SE, and 95% CI were calculated using the formula OR = e bootstrap mean coefficient, eSE, and eOR 95% CI (Hayes,
2020).

R2 = .17 (Cox & Snell) .25 (Nagelkerke). Model χ2 (4) = 17.34 p = .002.
aExpressed in log-odds metric.
b95% percentile bootstrap confidence intervals and standard errors were based on 5000 resamples.
cHealth status was calculated by adding the number of physical difficulties common to the 15D, 16D, and 17D.

Figure 3. Social support moderates the contribution of expressive suppression to well-being in a
group of 92 cALL survivors.
Note. ERQ, Emotion Regulation Questionnaire. Models are adjusted for health status; As per the PROCESS output, Low
social support = 11 people, Medium social support = 19 people, High social support = 30 people.
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reported low suppression (i.e. high expression). This combination (high social support
and low suppression) increased the odds to report high well-being. Impressively, the
probabilities to belong to the high well-being subgroup with this combination were of
96% (logit = 3.16). When suppression was high, the odds to show high well-being were
the same regardless of the level of social support. The probabilities to belong to the
high well-being subgroup were consistently around 70-71% (logit = .83; .88) for survivors
with low, medium, and high social support.

To yield additional details on the interaction, we used the Johnson-Neyman technique
to probe the interaction (Hayes, 2020). This analysis showed that the interaction was sig-
nificant only when social support counted 23 people or more (high social support con-
dition represented in Figure 3).

Discussion

In this study we led unique analyses aiming at probing the contribution of emotional
regulation strategies and social support on long-term cALL survivors’ well-being. Most
participants in this sample reported high well-being (73%), despite presenting with
health function issues. Interestingly, studies of well-being in the general population
report averages of around 70 on the WHO-5 well-being index (Quebec National Institute
of Public Health, 2023). In the present sample, the average is 61.78, suggesting a some-
what lower level of well-being than in the general population. Seventy-four (80.43%) sur-
vivors reported at least one health issue and 56 (60.87%) reported at least two health
issues (Figure 4). We found well-being to be essentially unrelated with clinical history
and sociodemographic description. High well-being was associated with better health

Figure 4. Number of health function issues reported by 92 cALL survivors on the 15D.
Note. cALL, childhood acute lymphoblastic leukemia. A cut-point on the WHO-5 well-being index of > 50 for high-well
being was used (Topp et al., 2015).
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function, higher social support, and a more frequent use of emotional processing and
cognitive reappraisal. We found emotional processing to contribute positively to well-
being independently of health function. Finally, higher social support appeared to mod-
erate the contribution of lower suppression to high well-being.

The fact that well-being was associated with better health status was expected. Late
adverse effects associated with cALL treatments may have deleterious effects on well-
being because of their disabling effects on physical and psychosocial functioning regard-
ing psychosocial development (Kızılocak & Okcu, 2019). In a study interviewing adoles-
cents and young adults survivors of cALL, participants reported that late adverse effects
had reduced their faculties, which in turn limited their participation in activities with
their peers (Andrés-Jensen et al., 2020).

Similarly, we found high well-being to be associated with larger social support. This is
also a well-identified phenomenon in a wide variety of clinical conditions (Gariépy et al.,
2016). The stress-buffering hypothesis proposes that social support may serve as a pro-
tective factor against stress by modifying the appraisal or the individual’s response to the
stressor (Cohen &Wills, 1985). Associations between social support and markers of resi-
lience, such as benefit finding and well-being, have been found in several samples of pedi-
atric cancer survivors (e.g. Orbuch et al., 2005; Teall et al., 2013).

Whenmodeling the odds of higher well-being, we carefully adjusted for health status so
that the results could highlight the target phenomenon of reporting well-being indepen-
dent of possible health deterioration. In previous work, health status had not been con-
trolled for, which has been a major limitation when interpreting the contributions of
psychosocial factors on well-being. Here, we found a unique contribution of emotional
processing to well-being. This emotion regulation strategy refers to acknowledging,
exploring, and understanding one’s stressor-related emotions and is conceptualized as
an approach-oriented coping strategy. It was found to promote positive adjustment in
cancer survivors (Stanton, 2010). For example, in a sample of young adults with cancer,
a greater use of emotional processing was associated with higher levels of resilience. The
authors suggest that emotional processing reflects survivors’ attempts to represent their
cancer experience in a positive way, which may increase resilience (Darabos et al.,
2021). This strategy is in sharp contrast with just expressing one’s emotions without pro-
cessing, which may instead increase emotion dysregulation by intensifying rumination,
worry or maladaptive thoughts (Hoyt et al., 2013). Here, emotional processing was associ-
ated with a kind of resilience as the relation was independent of health deterioration.

We expected that social support would moderate the contribution of emotion regu-
lation strategies, specifically expression and suppression. Consistently, we found that
the combination of high social support and low suppression increased dramatically the
probabilities to report high well-being, and this was especially true in people with a
large social network. In high suppression individuals we did not find any impact of
social support. This result suggests that social support does not overly mitigate suppres-
sion as we anticipated. Instead, it may be particularly beneficial in participants who do
not use suppression so much. It could be that social support be beneficial when emotional
expression is not inhibited. This finding is in line with the theory of social sharing of
emotions (SSE) (Rimé, 2009a). In our sample, it appears that when survivors expressed
(did not suppress) their emotions to a large support network, i.e. when they performed
SSE, probabilities for high well-being were clearly higher. This finding is compatible with
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previous research on SSE in the context of adult cancer, where perceptions of uncompas-
sionate attitudes and avoidance within the close social network were associated with
higher emotional distress (Boinon et al., 2014). Together with our findings, the results
suggest that efficient SSE would promote resilience in cancer survivors, as associations
were independent from health function.

If confirmed in future research, we should encourage expression or mitigate suppres-
sion before improving social support, as it appears there would be little benefit increasing
social networks in people using predominantly suppression as social sharing cannot occur
under these circumstances. This approach has the potential to influence well-being posi-
tively including in groups with deteriorated health. Although not a direct consequence of
our results, interventions should also educate relatives to respond appropriately to
emotional disclosure in a sensitive manner, especially in those who use predominantly
suppression strategies, as this would encourage them to disclose their internal states.

Study limitations

We should recognize the limitations of this study. First, the study is cross-sectional,
which did not allow us to identify causal associations. Although the direction of
interpretations is sensible, it is possible that well-being influence emotional regulation
strategies including emotional expression/suppression. Second, the sample selection cri-
teria probably inflated the variability in health status function (selection of extreme phe-
notypes). This limits the generalization of results to other cALL or cancer survivors’
population. Finally, to avoid spurious associations when using standard health function
indices, we chose to use a count variable independent of psychological functioning. For
the sake of generalizability, we performed the same analyses using the standard index
scores (15D-16D-17D). These analyses fully replicated the present results and are avail-
able in Supplementary Material (Tables S3-S6).

Clinical implications

If replicated, these results suggest that resilience could be promoted in survivors by sup-
porting emotional processing. In high emotional suppressing survivors, a combined
action on mitigating suppression and increasing social networks may also lead to
improved resilience, independent of health deterioration.

Conclusions

In a cohort of 92 cALL survivors, high psychological well-being was associated with
better health function, higher social support and more frequent cognitive reappraisal
and emotional processing. Independent of health function, we found a beneficial
output of using emotional processing on well-being. We also found that large social
network was beneficial in those using less frequently emotional suppression strategies.
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