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Abstract: Background: A diagnosis of cancer and treatment may constitute a highly traumatic period
for paediatric cancer patients (PYACPs). However, no review has comprehensively analysed how the
mental health of PYACPs is acutely affected and the longitudinal course. Methods: This systematic
review followed PRISMA guidelines. Comprehensive searches of databases were conducted to
identify studies of depression, anxiety and post-traumatic stress symptoms in PYACPs. Random
effects meta-analyses were used for the primary analysis. Results: From 4898 records, 13 studies
were included. Acutely after diagnosis, depressive and anxiety symptoms were significantly ele-
vated in PYACPs. Depressive symptoms only significantly decreased after 12 months (standardised
mean difference, SMD = −0.88; 95% CI: −0.92, −0.84). This downward trajectory persisted to
18 months (SMD = −1.862; 95% CI: −1.29, −1.09). Anxiety symptoms similarly only decreased after
12 (SMD = −0.34; 95% CI: −0.42, −0.27) up to 18 months (SMD = −0.49; 95% CI: −0.60, −0.39) after
the cancer diagnosis. Post-traumatic stress symptoms showed protracted elevations throughout
follow-up. Overall, significant predictors of poorer psychological outcomes included unhealthy
family functioning, concomitant depression or anxiety, poor cancer prognosis or experiencing cancer
and treatment-related side effects. Conclusions: While depression and anxiety may improve over
time with a favourable environment, post-traumatic stress may have a protracted course. Timely
identification and psycho-oncological intervention are critical.

Keywords: depression; anxiety; post-traumatic stress; childhood cancer; paediatric cancer; psychosocial
oncology; supportive care in cancer; meta-analysis

1. Introduction

The incidence and global burden of cancer have steadily increased in the twenty-
first century and remain one of the top causes of mortality. Amongst these, there are
estimated to be over 300,000 new diagnoses a year in paediatric and young adult cancer
patients (PYACPs), with the most common cancers being leukaemias, brain cancers and
lymphomas [1,2]. With the development and progression of antineoplastic therapy, survival
in patients with paediatric cancers has risen over the years [3,4]. However, psychological
stress and trauma remain significant sources of morbidity in PYACPs and their family
unit [5–7].

This psychological burden may stem from various dimensions, including the fear of
death, pain from disease and treatment and the stress it places on those around them. In
particular, cancer and its associated treatment may result in persistent symptoms such
as pain and fatigue and medical comorbidities, resulting in poorer quality of life [7,8].
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Following diagnosis, immense disruption to the life of patients may also occur, with inter-
ruption to schooling, loss of employment and reduced social interactions [6,9–11]. PYACPs,
thus, suffer disproportionately not only from physical complications related to cancer and
its treatment [12], but from psychological symptoms and disorders as a result [13]. As
PYACPs are in their formative years [5], the psychological response may involve negative
feelings of depression, anxiety and post-traumatic stress symptoms (PTSS). If unaddressed,
this high level of PTSS may translate to a greater risk of psychiatric sequelae due to their
vulnerability to traumatic stress during stages of adolescence and young adulthood [14–16].
Overall, survey-based studies found that one in ten paediatric cancer patients displayed
severe distress suggestive of trauma five to six weeks after diagnosis [17]. This highlights
a period of particular vulnerability at which intervention would be opportune. As such,
examining the trajectory of psychological symptoms following a cancer diagnosis is critical.

Few distinct cohort studies over the years have highlighted varying trajectories of
the course of psychological disorders and symptoms in childhood, adolescents and young
adult cancer patients and survivors. Overall, detailed data on the course of these symptoms
are limited. Furthermore, no systematic review has sought to analyse the trajectory of
PYACPs as a whole. Elucidating the source of depression, anxiety and PTSS would be
valuable in identifying periods of vulnerability during which psychological support and
intervention would be most opportune.

2. Materials and Methods
2.1. Protocol and Guidance

The systematic review is reported according to the Preferred Reporting Items for System-
atic Reviews and Meta-Analyses (PRISMA) guidelines [18] without prospective registration.

2.2. Data Sources and Search Strategy

A literature search was performed in PubMed, MedLine, Embase and PsycINFO from
inception to December 2022. The search strategy combined search terms for paediatrics,
children, adolescents, cancer, depression, anxiety and post-traumatic stress symptoms.
The database-controlled vocabulary was used for searching subject headings, and a large
spectrum of synonyms with appropriate truncations was used for searching title, abstract
and author keywords. Searches of the reference lists of all relevant articles was also
performed to identify any additional articles. The search strategy was translated between
each database. Examples of the full strategies for PubMed and EMBASE are available in
Table S1.

2.3. Study Selection: Inclusion and Exclusion Criteria

Two reviewers (A.R.Y.B.L. and C.E.Y.) independently screened titles and abstracts
of all studies for eligibility according to the inclusion and exclusion criteria. The full
text of studies assessed as ‘relevant’ or ‘unclear’ was then independently evaluated by
two reviewers (A.R.Y.B.L. and C.E.Y.). The inter-rater agreement was computed, and
discrepancies were resolved by adjudication by a third independent reviewer (C.E.L.).

In our review, paediatric and young adult cancer patients (PYACPs) are defined as
those no older than 25 years old at the point of cancer diagnosis, following the definition of
the World Health Organisation. Their family unit includes their siblings, parents, caregivers
or other individuals living in the same household as the PYACP. We included studies that
recruited and reported psychological outcomes in PYACPs. If studies included patients
with cancer older than 25 years old at the time of diagnosis, the study would be excluded if
they did not report outcomes of PYACPs separately and no response was received from the
corresponding authors to provide these data by the time of analysis in January 2023.

The primary outcomes were the change in severity of depressive, anxiety and post-
traumatic stress symptoms in PYACPs over time after the diagnosis of cancer. The secondary
outcomes were the severity of depressive, anxiety and post-traumatic stress symptoms in
PYACPs in comparison to a non-cancer control group, and any risk factors. We included
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studies that assessed and reported symptom scores of depression, anxiety and PTSS over at
least two timepoints after the diagnosis of cancer, thus allowing the longitudinal change to
be assessed. We only included prospective follow-up studies published in peer-reviewed
journals as full-text articles.

2.4. Data Extraction

Two reviewers (A.R.Y.B.L. and C.E.Y.) independently extracted data from each in-
cluded article according to a predefined structured proforma in Microsoft Excel Version
16.64. Additional quality checking of data was performed at the end of the extraction stage
prior to data analysis. Study data included the type of study, year of publication, location
of study, recruitment methodology, follow-up duration and data related to participant loss
to follow-up or drop out. Participant data included the age, sex, type of cancer, treatment
received and comorbidities. Outcome-related data included the baseline and outcome
scores at each timepoint when outcomes were assessed, instrument and method used to
assess outcomes and the effect of mediating factors related to cancer and treatment-related
factors, family and environmental factors, patient factors and social and economic factors.
The effect sizes, p values and confidence intervals of analysis, such as univariate or mul-
tivariate regression, to determine the mediating effect of factors reported in each study,
were extracted.

2.5. Risk of Bias Assessment

To assess methodological quality and risk of bias of studies, the Joanna Briggs Institute
(JBI) Critical Appraisal checklist [19], which includes appraisal of the criteria for inclusion,
measurement of condition, reporting of baseline characteristics, reporting of outcomes
and appropriateness of the statistical analysis, if any was used [20]. This appraisal was
performed by two reviewers (A.R.Y.B.L. and C.E.Y.) independently, with discrepancies
resolved by an independent verdict of a third reviewer (C.E.L.). The maximum score
attainable, signifying the highest quality, was 11 points for cohort studies.

2.6. Data Analysis

We conducted all analyses on R (version 4.1.0) using the meta and metafor packages.
Unless otherwise specified, we considered a two-sided p value of <0.05 as statistically
significant. For continuous outcomes, in studies without standard deviations (SDs), confi-
dence intervals (CIs) were converted to SDs. Studies were pooled for meta-analysis using
standardised mean differences (SMD). Sensitivity analysis was conducted using random-
effects, common-effects and leave-one-out analyses, and the identification and exclusion
of potential outliers. Between-study heterogeneity was represented by I2 and τ2 statistics.
An I2 of <30% indicated low heterogeneity between studies, 30% to 60% showed moderate
heterogeneity, and >60% indicated substantial heterogeneity [21]. Studies were pooled
according to the amount of time elapsed since the diagnosis of cancer in PYACPs.

To study the acute psychological reaction in PYACPs, symptom scores were pooled in
cohorts of PYACPs within a month of diagnosis of cancer, and the level of psychological
symptoms compared to non-cancer controls. A positive SMD signified a greater severity of
psychological symptoms compared to non-cancer controls, and a negative SMD signified a
lesser severity of psychological symptoms compared to non-cancer controls. To evaluate
the longitudinal trend of psychological symptoms after diagnosis, studies which assessed
the severity of psychological symptoms in the same cohort of PYACPs at multiple time
points after the diagnosis of cancer were included. A positive SMD signified a greater
severity of psychological symptoms from baseline, and a negative SMD signified a lesser
severity of psychological symptoms from baseline. To calculate the standardised means,
we used the escalc function in the metafor package. In this package, the positive bias in
the standardised mean difference (i.e., in a Cohen’s d value) is automatically corrected for
within the function, yielding Hedges’ g.
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As we expected significant heterogeneity in the measurement, reporting and defi-
nitions of risk, protective and exacerbating factors such as degree of family functioning
and socioeconomic status, we planned to use the synthesis without a meta-analysis ap-
proach [22]. These factors were categorised as exacerbating factors if they significantly
increased the risk or severity of psychological symptoms, or protective factors if they
significantly decreased the risk or severity of psychological symptoms. If the association
did not reach statistical significance, this was extracted and reported.

We assessed for publication bias both qualitatively, via visual inspection for funnel plot
asymmetry, and quantitatively, using Egger’s test. Where publication bias was suspected
based on either Egger’s regression intercept test of bias or visual inspection of funnel
plot asymmetry, we conducted a sensitivity analysis using the trim-and-fill method (R0
estimator, fixed-random-effects models) to re-estimate the pooled effect size after imputing
potentially missing studies [23,24]. This assumes a normal distribution of effect sizes
around the centre of the funnel plot if publication bias is absent [25].

3. Results

From 4898 records, we included a total of 13 studies [26–38] (Figure 1) with the key
characteristics reported in Table 1. Inter-rater agreeability as measured by the Kappa
statistic was high, with 0.87 for initial screening based on title and abstracts and 0.94 for
review of full texts.
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Table 1. Characteristics of included studies.

Author Publication
Year

Region of
Study

N, Cancer
Type

Control
Characteristics

Age at
Cancer

Diagnosis *

Age at the
Time Data

Were
Collected *

Depression
Scale

Anxiety
Scale

Post-
Traumatic

Stress Scales

Kunin-Batson
et al. [26] 2016 USA

160, Acute
lymphocytic
leukaemia

Normative
population data Range: 1–9.9 Range:

2–10.9 BASC-2 BASC-2 -

Myers et al. [27] 2014 USA
159, Acute

lymphocytic
leukaemia

Normative
population data 4.9 (2.2) 5.9 (2.2) BASC-2 BASC-2 -

Gupta et al. [38] 2014 India
40, Acute

lymphocytic
leukaemia

Matched controls Range: 6 to
14

Range: 6 to
14 CPMS CPMS -

Werk et al. [32] 2022 USA
1721,

Hodgkin’s
lymphoma

No reference
group 14.6 (3.3) 14.5 (3.4) - - Novel scale

Kaplan et al. [36] 1987 USA
21, Haemato-

logical
cancers

Matched controls 9.71 (1.52) 15.4 (1.82) CDI and
BDI - -

Desjardins et al.
[33] 2019 Canada

91, Central
nervous
system

Caregivers NR 11.21 (2.8) BASC-2 BASC-2 -

Monteiro et al.
[37] 2013 Portugal 11, Various Matched controls NR NR HADS HADS -

Prikken et al. [34] 2022 Belgium 125, Various Parents 14 to
19 years NR CES-D - -

Kwak et al. [35] 2013 USA 87, Various No comparison
group 22.7 23.2 - - PDS, BSI-18

and SF-36

Sargin Yildirim
et al. [28] 2017 Turkey 50, Various Parents 12.14 (2.97) 12.39 (2.97) CDI SCARED -

Jorngarden et al.
[29] 2007 Sweden 56, Various General

population 15.7 NR HADS HADS -

Larsson et al. [30] 2010 Sweden 61, Various Normative
population data

Range:
13–19

4 years after
diagnosis HADS HADS -

Yardeni et al. [31] 2021 Israel 99, Various Parents NR 13.56 (3.63)
PROMIS

and
K-SADS

PROMIS
and

K-SADS
-

Abbreviations: Behavior Assessment System for Children, BASC-2; Children’s Depression Inventory, CDI; Screen
for Child Anxiety Related Emotional Disorders, SCARED; Hospital Anxiety and Depression Scale, HADS; Child-
hood Psychopathology Measurement Schedule, CPMS; Patient-Reported Outcomes Measurement Information
System, PROMIS; Center for Epidemiologic Studies Depression Scale, CES-D; Depression and Anxiety Module
and Kiddie Schedule for Affective Disorders and Schizophrenia for School-Age Children, K-SADS; Posttraumatic
Stress Diagnostic Scale, PDS; Brief Symptoms Inventory-18, BSI-18; Medical Outcomes Study 36-Item Short Form
Health Survey, SF-36; Beck’s Depression Inventory, BDI; Children’s Depression Inventory, CDI; Not reported in
study, NR; Not studied as outcome, -.* Mean (standard deviation, SD) in years reported unless otherwise specified.

3.1. Longitudinal Course of Depressive Symptoms after Diagnosis of Cancer

A meta-analysis of studies assessing the severity of depressive symptoms acutely,
within a month of the diagnosis of cancer, compared to matched non-cancer compara-
tors, was performed [29,30,37,38] (Figure 2A). Depressive symptoms were found to be
significantly more severe in PYACPs compared to non-cancer comparators, with minimal
heterogeneity between studies (SMD = 0.63; 95% CI: 0.40, 0.87; I2 = 0%).

A further analysis of studies assessing the course of depressive symptoms in PYACPs
was performed [26–31,34] (Figure 3). As different scales were used across studies (Table S2),
meta-analysis of standardised means was performed in comparison to symptoms measured
after the diagnosis of cancer.
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Figure 2. (A) Depressive symptoms in PYACPs acutely within a month of cancer diagnosis compared
to non-cancer comparators; (B) Depressive symptoms in PYACPs acutely within a month of cancer
diagnosis compared to non-cancer comparators. Standardised mean difference, SMD; standard
deviation, SD; 95% confidence interval, 95% CI [29,30,37–39].
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Figure 3. Longitudinal course of depressive symptoms in PYACPs after diagnosis. Vertical axis:
Standardised mean difference in depressive symptom scores from baseline, with a negative value
representing a decrease. Horizontal axis: Time elapsed from diagnosis in months. Standardised mean
difference, SMD; confidence interval, CI.

Overall, a decreasing trend was identified over time. Depressive symptoms remained ele-
vated in studies up to eight months after the diagnosis of cancer, before a sharp and significant de-
crease in SMD of depressive symptom score by 12 months (SMD = −0.88; 95% CI: −0.92, −0.84).
This decrease persisted until 18 months (SMD = −1.862; 95% CI: −1.29, −1.09).

Of the included studies, three compared the longitudinal course of depression in pae-
diatric cancer patients with their parents [28,31,34]. Sargin Yildirim et al. [28] found mean
anxiety and depression subscale scores statistically significantly higher during treatment
relative to those estimated before and at the end of treatment (all p < 0.01). Based on depres-
sion subscale scores, a significantly higher number of patients with depressive symptoms
was detected during treatment (36%) when compared with before (18%) and at the end
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of treatment (14%). Yardeni et al. [31] compared the severity of depressive symptoms
and prevalence of depressive disorder in children with cancer and their parents from one
to twelve months following the diagnosis. There was a significant decrease in both the
mean depression symptom score and prevalence of depressive disorders in both paediatric
patients and their parents over time. Prikken et al. [34] found a largely similar trend.

Four studies following up a cohort of PYACPs over the period of treatment compared
depressive symptoms to a reference cohort with no personal relation to the PYACPs being
treated [26,27,29,30]. Jorngarden et al. [29] and Larsson et al. [30] both found that depressive
symptoms worsened after the time of diagnosis, being significantly more severe than
the reference cohort. Both studies found that depressive symptoms were similar to the
reference cohort 18 months after diagnosis. However, Kunin-Batson et al. [26] found that the
proportion reporting clinically significant depressive symptoms remained fairly consistent
over the course of cancer treatment and after completing treatment. Myers et al. [27] found
the frequency of depression scores in the clinically significant range was not significantly
different from expected levels at any timepoint.

3.2. Risk, Protective and Exacerbating of Depressive Symptoms

The risk, protective and exacerbating of depressive symptoms were synthesised and
reported in Table S2. Amongst studies which compared the effect of having a central
nervous system cancer against other cancers, a significant association was found with
higher depressive symptoms [28,33]. In terms of the patient’s family unit and environment,
having healthy family functioning was consistently found to be a significant predictor
of an improved course of depressive symptoms over time [26,27]. If the parents of the
patient were not married over the course of cancer, Myers et al. [27] reported there to be
significantly higher depressive symptoms, while Kunin-Batson et al. found no significant
association [26]. Patients who experienced concomitant anxiety [31] or had poorer physical
function were significantly more likely to have higher depressive symptoms.

3.3. Longitudinal Course of Anxiety Symptoms after Diagnosis of Cancer

Meta-analysis of studies assessing the severity of anxiety symptoms acutely, within a
month of the diagnosis of cancer, compared to matched non-cancer comparators, was per-
formed [29,30,37–39] (Figure 2B). As different scales were used across studies (Table S2), a
meta-analysis of standardised means was performed in comparison to symptoms measured
after the diagnosis of cancer. Anxiety symptoms were found to be significantly more severe
in PYACPs compared to non-cancer comparators, with minimal heterogeneity between
studies (SMD = 0.15; 95% CI: 0.02, 0.27; I2 = 0%).

A further analysis of studies which longitudinally assessed the course of anxiety
symptoms was performed [26–31] (Figure 4). Just like with depressive symptoms, anxiety
symptoms also demonstrated a decreasing trend over time. Anxiety symptoms again only
demonstrated a decrease in SMD by 12 months (SMD = −0.34; 95% CI: −0.42, −0.27),
continuing to decrease until 18 months (SMD = −0.49; 95% CI: −0.60, −0.39).

Two studies compared anxiety in PYACPs and their parents. Sargin Yildirim et al. [28],
similar to depressive symptoms, found statistically significantly higher scores during
treatment relative to those estimated before and at the end of treatment. In contrast,
Yardeni et al. [31] found that anxiety symptom scores and prevalence of anxiety disorders
in both paediatric patients and their parents over time remained relatively constant.

Four studies following up a cohort of PYACPs over the period of treatment compared
anxiety symptoms to a reference cohort with no personal relation to the PYACPs being
treated [26,27,29,30]. All four studies had similar findings, with the prevalence of severe
anxiety and mean anxiety scores rising following treatment before decreasing to a level
insignificantly different from the comparator cohort.
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3.4. Risk, Protective and Exacerbating of Anxiety Symptoms

The risk, protective and exacerbating of anxiety symptoms are reported in Table S2.
Amongst studies which compared the effect of having a central nervous system cancer
against other cancers, a significant association was again found with higher anxiety symp-
toms [28,33]. Experiencing more cancer-related pain or being in the acute phase of treatment
was associated with higher anxiety [31], but the type of treatment received was not [33].
Unlike depressive symptoms, the health of family functioning and marriage status of
parents had varying significance across studies. Patients who experienced concomitant
depression [31] or had poorer physical function were significantly more likely to have
higher anxiety symptoms.

3.5. PTSS after Diagnosis of Cancer

Two studies evaluating post-traumatic stress were identified [32,35]. Due to limited
longitudinal data, meta-analysis was not performed. Werk et al. and Kwak et al. studied
PTSS up to approximately 12 months after the diagnosis of cancer. Werk et al. recruited
a large cohort of 1721 PYACPs with Hodgkin’s lymphoma, while Kwak et al. recruited a
smaller cohort of 87 PYACPs with various cancers. Both studies found that levels of PTSS
remained relatively consistent up to 12 months after diagnosis.

Kwak et al. found those with a poorer cancer prognosis had significantly higher PTSS
at all time points; however, Werk et al. found no association of stage of disease with course
of PTSS. The findings of Werk et al. may be explained by the entire cohort of PYACPs having
Hodgkin’s lymphoma, a high proportion of over 80% of whom were rapid responders to
treatment. The subgroup of PYACPs who experienced a relapse of the disease did indeed
have significantly higher odds of elevated PTSS. Experiencing greater symptomatology,
activity limitations or a disruption in employment or schooling also predicted higher PTSS,
but no association was found with sex or age at diagnosis.

3.6. Risk of Bias

The risk of bias assessment performed using the Joanna Briggs Institute Critical
Appraisal checklist is reported in Table S3. As psychological symptoms could not be
determined before the diagnosis of cancer in all studies, PYACPs could not feasibly be
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classified as being free of the outcome at inclusion in the study, thus this domain was scored
as ‘not applicable’. However, all studies assessed psychological symptoms at a baseline
time-point, allowing the trajectory of symptoms to be evaluated, and are thus not at risk of
bias. Only Werk et al. [32] and Kwak et al. [35] did not include a control group. Overall,
no studies presented a significant risk of bias. The assessment of publication bias was
performed with funnel plots and trim-and-fill plots presented in Figures S1–S4, suggesting
some publication bias may be present.

4. Discussion

To the best of our knowledge, this systematic review and meta-analysis is the first to
comprehensively analyse the longitudinal course of depression, anxiety and post-traumatic
stress amongst paediatric and young adult patients with cancer. In children and adolescents
currently undergoing antineoplastic treatment, both depression and anxiety demonstrated
similar trends, with a significant exacerbation in symptoms within the first month to a year
from diagnosis, before having a downward trajectory. However, the burden of depressive
symptoms may remain elevated without decreasing to pre-diagnosis levels.

The phenomenon of amelioration in depressive and anxiety symptoms by 12 months
may be explained by post-traumatic growth after the acute period of trauma [40]. Post-
traumatic growth, considered a positive change in the psyche following struggling with
highly stressful life circumstances, is a phenomenon particularly described following a
cancer diagnosis [41,42]. It has also been demonstrated in other forms of trauma, including
traffic accidents or losing loved ones [43,44]. In stark contrast, those who experienced
significant post-traumatic growth, in a number of studies, reported lower levels of depres-
sion and anxiety than the general population [45–47]. As such, post-traumatic growth and
maturity may contribute to a conversely reduced psychological burden over time [48].

This review also identified critical mediating factors that may result in higher psy-
chological symptoms and a poorer trajectory over time. A healthy family environment
was consistently found to be a strong and significant protective factor against depressive
and anxiety symptoms. The importance of a positive environment and interactions follow-
ing the period of trauma were similarly highlighted in previous studies to be significant
contributors to post-traumatic growth and positive psychological prognosis [44,49–51].
Psycho-oncological interventions may also seek to capitalise on modifiable exacerbating
and protective factors, as highlighted in this review. With the significant influence family
functioning has on the trend of depressive symptoms, interventions may seek to improve
cohesiveness and support for PYACPs involving the family unit. This may also be com-
plemented by appropriate pharmacological and adjunctive treatments for psychological
comorbidities [52–54].

The importance of supportive care to alleviate the burden of cancer is also critical.
Experiencing more severe cancer and treatment-related symptomatology such as pain
and fatigue was strongly associated with poorer psychological outcomes. Those who
experienced adverse life events, such as disruptions in employment or schooling, were also
more likely to have persistent depression and anxiety. Thus, it is crucial to recognise the
burden cancer and its associated treatment may have, and provide due support to those
who suffer from it in order to reduce the lasting psychological impact.

The findings in this review revealed that PTSS manifested as early as six months post-
diagnosis and was relatively consistent up to 12 months after. This finding is consistent
with another study by Phipps et al. [55], in which similar levels of PTSS were observed in
childhood cancer survivors up to 18 months after diagnosis. However, the study by Phipps
et al. did not follow up the same cohort of childhood cancer survivors, instead following
up four separate cohorts interviewed at different points in time. Nonetheless, prior studies
of long-term survivors of childhood cancer that used various methods to determine post-
traumatic stress disorder have reported rates ranging from under less than one in twenty to
more than one in five [56,57]. These findings highlight the potential value of opportunistic
screening and early intervention for PTSS among PYACPs during the first year following
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diagnosis. Such interventions may involve tailored psychotherapeutic and behavioural
elements to capitalise on protective factors, such as the family unit [58,59]. By addressing
and alleviating acute trauma, this may reduce the risk of long-term post-traumatic stress
disorder and its associated morbidity in PYACPs.

In the studies included in this review, studies that recruited siblings or parents of the
PYACPs allowed valuable insights into the trajectory of psychological symptoms within
the family unit. Just like the PYACPs, siblings or parents of patients with childhood cancer
can experience psychological stress after an event. This burden may stem from worry for
the patient with cancer, alterations in family dynamics or socioeconomic consequences of
the diagnosis and treatment [60]. Another large cohort study of 2645 PYACPs and their
siblings found that the prevalence of depression was almost doubled, at 15% of siblings
reporting depression, exceeding the 8% prevalence in survivors [61]. Similarly, studies
included in our review found that the level of psychological symptoms in PYACPs, their
siblings and their parents were often insignificantly different from each other, but higher
than normative population values.

The findings of our review highlight several pertinent research gaps future studies may
seek to address. No studies were identified which involved the follow-up of psychological
symptoms in PYACPs more than two years from the point of diagnosis. There is, thus, a lack
of information about the longer-term trajectory. Knowledge of protective and exacerbating
factors of post-traumatic stress symptoms is also lacking, with only two studies reporting
it [32,35]. As a whole, the included studies did not have sufficient sample sizes for the
mediating effect of cancer treatment-related factors to be elucidated. For example, the short-
and long-term adverse events of systemic chemotherapy vary greatly between drugs used.

Our review faced several limitations. There is a distinct paucity of studies that eval-
uated the longitudinal course of depression, anxiety and post-traumatic stress following
the diagnosis of cancer. Secondly, there was a degree of heterogeneity in the instruments
and questionnaires for quantifying the symptom burden of psychiatric disorders. While
all instruments used are widely validated and evaluate similar domains, there remains
heterogeneity in the assessment that may not be accounted for. Thirdly, studies spanned a
range of countries, and sociocultural and economic backgrounds. This may further vary
across countries and populations studied, which we were unable to plan statistical pooling
for. Instead, we adopted the synthesis without a meta-analysis approach. Fourthly, we did
not obtain individual patient data for our meta-analysis, which may result in the assessment
of risk factors being less granular. We overcame this by systematically synthesising the
individual analyses performed by each study to identify vulnerability factors.

5. Conclusions

A diagnosis of cancer and its treatment may result in significant psychological trauma
and disruption to the life of patients and their family unit. Symptoms of depression and
anxiety were significantly elevated following the diagnosis, but exhibited a downtrending
course from 12 months. However, post-traumatic stress symptoms may remain elevated,
representing a pertinent psychological comorbidity to be cognisant of. Dedicated assess-
ment for post-traumatic stress in PYACPs is warranted. Risk factors predicting a poorer
psychological prognosis such as health of family functioning, social environment and
cancer and cancer treatment-related symptomatology were identified. Overall, elucidating
the trajectory of symptoms allows us to identify populations at exceptional vulnerability
that would benefit from timely identification and psycho-oncological intervention.

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/jcm12051784/s1, Table S1: Search strategy; Table S2: Risk, protective
and exacerbating factors of psychological symptoms in PYACPs; Table S3: Quality assessment of
included cohort studies using the Joanna Brigg’s Institute Critical Appraisal tool; Figure S1: Funnel
plot of baseline depressive symptoms; Figure S2: Trim-and-fill plot of baseline depressive symptoms;
Figure S3: Funnel plot of baseline anxiety symptoms; Figure S4: Trim-and-fill plot of baseline
anxiety symptoms.

https://www.mdpi.com/article/10.3390/jcm12051784/s1
https://www.mdpi.com/article/10.3390/jcm12051784/s1


J. Clin. Med. 2023, 12, 1784 11 of 13

Author Contributions: Conceptualisation: A.R.Y.B.L. and C.S.H.H.; Data curation: A.R.Y.B.L., C.E.Y.
and C.E.L.; Formal analysis: A.R.Y.B.L., C.E.Y. and C.E.L.; Funding acquisition: Not applicable;
Investigation: A.R.Y.B.L.; Methodology: A.R.Y.B.L.; Project administration: A.R.Y.B.L.; Resources: Not
applicable; Software: A.R.Y.B.L., C.E.Y. and C.E.L.; Supervision: R.C.M.H. and C.S.H.H.; Validation:
A.R.Y.B.L., J.L., C.E.Y. and C.E.L.; Visualization: A.R.Y.B.L.; Writing—original draft: A.R.Y.B.L.;
Writing—review and editing: A.R.Y.B.L., R.C.M.H. and C.S.H.H. The corresponding author attests
that all listed authors meet the authorship criteria and that no others meeting the criteria have been
omitted. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: All analysis was developed using published data. All supplementary
material related to this submission is available together with this manuscript.

Conflicts of Interest: The authors declare that the research was conducted in the absence of any
commercial or financial relationships that could be construed as a potential conflict of interest.

References
1. Johnston, W.T.; Erdmann, F.; Newton, R.; Steliarova-Foucher, E.; Schüz, J.; Roman, E. Childhood cancer: Estimating regional and

global incidence. Cancer Epidemiol. 2021, 71 Pt B, 101662. [CrossRef] [PubMed]
2. Kaatsch, P. Epidemiology of childhood cancer. Cancer Treat Rev. 2010, 36, 277–285. [CrossRef] [PubMed]
3. Erdmann, F.; Frederiksen, L.E.; Bonaventure, A.; Mader, L.; Hasle, H.; Robison, L.L.; Winther, J.F. Childhood cancer: Survival,

treatment modalities, late effects and improvements over time. Cancer Epidemiol. 2021, 71 Pt B, 101733. [CrossRef] [PubMed]
4. Ward, Z.J.; Yeh, J.M.; Bhakta, N.; Frazier, A.L.; Girardi, F.; Atun, R. Global childhood cancer survival estimates and priority-setting:

A simulation-based analysis. Lancet Oncol. 2019, 20, 972–983. [CrossRef] [PubMed]
5. Li, H.C.; Chung, O.K.; Chiu, S.Y. The impact of cancer on children’s physical, emotional, and psychosocial well-being. Cancer

Nurs. 2010, 33, 47–54. [CrossRef]
6. Phillips, S.M.; Padgett, L.S.; Leisenring, W.M.; Stratton, K.K.; Bishop, K.; Krull, K.R.; Alfano, C.M.; Gibson, T.M.; de Moor, J.S.;

Hartigan, D.B.; et al. Survivors of childhood cancer in the United States: Prevalence and burden of morbidity. Cancer Epidemiol.
Biomarkers Prev. 2015, 24, 653–663. [CrossRef] [PubMed]

7. Shin, H.; Dudley, W.N.; Bhakta, N.; Horan, M.R.; Wang, Z.; Bartlett, T.R.; Srivastava, D.; Yasui, Y.; Baker, J.N.; Robison, L.L.; et al.
Associations of Symptom Clusters and Health Outcomes in Adult Survivors of Childhood Cancer: A Report From the St Jude
Lifetime Cohort Study. J. Clin. Oncol. 2022, 41, 497–507. [CrossRef]

8. Lee, A.R.Y.B.; Yau, C.E.; Low, C.E.; Li, J.; Tyebally, S.M.; Lin, W.; Tan, L.-L.; Liao, C.-T.; Chang, W.-T.; Lee, M.X.; et al. Natural
Progression of Left Ventricular Function following Anthracyclines without Cardioprotective Therapy: A Systematic Review and
Meta-Analysis. Cancers 2023, 15, 512. [CrossRef]

9. Frederiksen, L.E.; Erdmann, F.; Mader, L.; Mogensen, H.; Pedersen, C.; Kenborg, L.; Bautz, A.; Talbäck, M.; Hirvonen, E.; Nielsen,
T.T.; et al. Psychiatric disorders in childhood cancer survivors in Denmark, Finland, and Sweden: A register-based cohort study
from the SALiCCS research programme. Lancet Psychiatry 2022, 9, 35–45. [CrossRef]

10. Ljungman, L.; Remes, T.; Westin, E.; Huittinen, A.; Lonnqvist, T.; Sirkia, K.; Rantala, H.; Ojaniemi, M.; Harila, M.; Lahteenmaki, P.;
et al. Health-related quality of life in long-term survivors of childhood brain tumors: A population-based cohort study. Support
Care Cancer 2022, 30, 5157–5166. [CrossRef]

11. Crochet, E.; Tyc, V.L.; Wang, M.; Srivastava, D.K.; Van Sickle, K.; Nathan, P.C.; Leisenring, W.; Gibson, T.M.; Armstrong, G.T.;
Krull, K. Posttraumatic stress as a contributor to behavioral health outcomes and healthcare utilization in adult survivors of
childhood cancer: A report from the Childhood Cancer Survivor Study. J. Cancer Surviv. 2019, 13, 981–992. [CrossRef] [PubMed]

12. Oeffinger, K.C.; Mertens, A.C.; Sklar, C.A.; Kawashima, T.; Hudson, M.M.; Meadows, A.T.; Friedman, D.L.; Marina, N.; Hobbie,
W.; Kadan-Lottick, N.S.; et al. Chronic health conditions in adult survivors of childhood cancer. N. Engl. J. Med. 2006, 355,
1572–1582. [CrossRef] [PubMed]

13. Gurney, J.G.; Krull, K.R.; Kadan-Lottick, N.; Nicholson, H.S.; Nathan, P.C.; Zebrack, B.; Tersak, J.M.; Ness, K.K. Social outcomes in
the Childhood Cancer Survivor Study cohort. J. Clin. Oncol. 2009, 27, 2390–2395. [CrossRef] [PubMed]

14. Arnett, J.J. Emerging Adulthood: A Theory of Development from the Late Teens through the Twenties; American Psychological Association:
Worcester, MA, USA, 2000; pp. 469–480.

15. Hobbie, W.L.; Stuber, M.; Meeske, K.; Wissler, K.; Rourke, M.T.; Ruccione, K.; Hinkle, A.; Kazak, A.E. Symptoms of posttraumatic
stress in young adult survivors of childhood cancer. J. Clin. Oncol. 2000, 18, 4060–4066. [CrossRef] [PubMed]

16. Maercker, A.; Michael, T.; Fehm, L.; Becker, E.S.; Margraf, J. Age of traumatisation as a predictor of post-traumatic stress disorder
or major depression in young women. Br. J. Psychiatry 2004, 184, 482–487. [CrossRef] [PubMed]

http://doi.org/10.1016/j.canep.2019.101662
http://www.ncbi.nlm.nih.gov/pubmed/31924557
http://doi.org/10.1016/j.ctrv.2010.02.003
http://www.ncbi.nlm.nih.gov/pubmed/20231056
http://doi.org/10.1016/j.canep.2020.101733
http://www.ncbi.nlm.nih.gov/pubmed/32461035
http://doi.org/10.1016/S1470-2045(19)30273-6
http://www.ncbi.nlm.nih.gov/pubmed/31129029
http://doi.org/10.1097/NCC.0b013e3181aaf0fa
http://doi.org/10.1158/1055-9965.EPI-14-1418
http://www.ncbi.nlm.nih.gov/pubmed/25834148
http://doi.org/10.1200/JCO.22.00361
http://doi.org/10.3390/cancers15020512
http://doi.org/10.1016/S2215-0366(21)00387-4
http://doi.org/10.1007/s00520-022-06905-x
http://doi.org/10.1007/s11764-019-00822-5
http://www.ncbi.nlm.nih.gov/pubmed/31691097
http://doi.org/10.1056/NEJMsa060185
http://www.ncbi.nlm.nih.gov/pubmed/17035650
http://doi.org/10.1200/JCO.2008.21.1458
http://www.ncbi.nlm.nih.gov/pubmed/19224833
http://doi.org/10.1200/JCO.2000.18.24.4060
http://www.ncbi.nlm.nih.gov/pubmed/11118467
http://doi.org/10.1192/bjp.184.6.482
http://www.ncbi.nlm.nih.gov/pubmed/15172941


J. Clin. Med. 2023, 12, 1784 12 of 13

17. Landolt, M.A.; Vollrath, M.; Ribi, K.; Gnehm, H.E.; Sennhauser, F.H. Incidence and associations of parental and child posttraumatic
stress symptoms in pediatric patients. J. Child Psychol. Psychiatry 2003, 44, 1199–1207. [CrossRef]

18. Page, M.J.; McKenzie, J.E.; Bossuyt, P.M.; Boutron, I.; Hoffmann, T.C.; Mulrow, C.D.; Shamseer, L.; Tetzlaff, J.M.; Akl, E.A.;
Brennan, S.E.; et al. The PRISMA 2020 statement: An updated guideline for reporting systematic reviews. BMJ 2021, 372, n71.
[CrossRef]

19. Munn, Z.; Moola, S.; Riitano, D.; Lisy, K. The development of a critical appraisal tool for use in systematic reviews addressing
questions of prevalence. Int. J. Health Policy Manag. 2014, 3, 123–128. [CrossRef]

20. Munn, Z.; Barker, T.H.; Moola, S.; Tufanaru, C.; Stern, C.; McArthur, A.; Stephenson, M.; Aromataris, E. Methodological quality of
case series studies: An introduction to the JBI critical appraisal tool. JBI Evid. Synth. 2020, 18, 2127–2133. [CrossRef]

21. Higgins, J.P.; Thompson, S.G. Quantifying heterogeneity in a meta-analysis. Stat. Med. 2002, 21, 1539–1558. [CrossRef]
22. Campbell, M.; McKenzie, J.E.; Sowden, A.; Katikireddi, S.V.; Brennan, S.E.; Ellis, S.; Hartmann-Boyce, J.; Ryan, R.; Shepperd,

S.; Thomas, J.; et al. Synthesis without meta-analysis (SWiM) in systematic reviews: Reporting guideline. BMJ 2020, 368, l6890.
[CrossRef] [PubMed]

23. Duval, S.; Tweedie, R. Trim and fill: A simple funnel-plot-based method of testing and adjusting for publication bias in
meta-analysis. Biometrics 2000, 56, 455–463. [CrossRef] [PubMed]

24. Peters, J.L.; Sutton, A.J.; Jones, D.R.; Abrams, K.R.; Rushton, L. Performance of the trim and fill method in the presence of
publication bias and between-study heterogeneity. Stat. Med. 2007, 26, 4544–4562. [CrossRef] [PubMed]

25. Egger, M.; Davey Smith, G.; Schneider, M.; Minder, C. Bias in meta-analysis detected by a simple, graphical test. BMJ 1997, 315,
629–634. [CrossRef]

26. Kunin-Batson, A.S.; Lu, X.; Balsamo, L.; Graber, K.; Devidas, M.; Hunger, S.P.; Carroll, W.L.; Winick, N.J.; Mattano, L.A., Jr.;
Maloney, K.W.; et al. Prevalence and predictors of anxiety and depression after completion of chemotherapy for childhood acute
lymphoblastic leukemia: A prospective longitudinal study. Cancer 2016, 122, 1608–1617. [CrossRef]

27. Myers, R.M.; Balsamo, L.; Lu, X.; Devidas, M.; Hunger, S.P.; Carroll, W.L.; Winick, N.J.; Maloney, K.W.; Kadan-Lottick, N.S.
A prospective study of anxiety, depression, and behavioral changes in the first year after a diagnosis of childhood acute
lymphoblastic leukemia: A report from the Children’s Oncology Group. Cancer 2014, 120, 1417–1425. [CrossRef]

28. Sargin Yildirim, N.; Demirkaya, M.; Sevinir, B.B.; Guler, S.; Vural, A.P.; Demiroz, C.; Cirpan Kantarcioglu, A. A prospective
follow-up of quality of life, depression, and anxiety in children with lymphoma and solid tumors. Turk. J. Med. Sci. 2017, 47,
1078–1088. [CrossRef]

29. Jorngarden, A.; Mattsson, E.; von Essen, L. Health-related quality of life, anxiety and depression among adolescents and young
adults with cancer: A prospective longitudinal study. Eur. J. Cancer 2007, 43, 1952–1958. [CrossRef]

30. Larsson, G.; Mattsson, E.; von Essen, L. Aspects of quality of life, anxiety, and depression among persons diagnosed with cancer
during adolescence: A long-term follow-up study. Eur. J. Cancer 2010, 46, 1062–1068. [CrossRef]

31. Yardeni, M.; Abebe Campino, G.; Hasson-Ohayon, I.; Basel, D.; Hertz-Palmor, N.; Bursztyn, S.; Weisman, H.; Pessach, I.M.;
Toren, A.; Gothelf, D. Trajectories and risk factors for anxiety and depression in children and adolescents with cancer: A 1-year
follow-up. Cancer Med. 2021, 10, 5653–5660. [CrossRef]

32. Werk, R.S.; Koyama, T.; Sun, L.; Wolden, S.; Kelly, K.M.; Constine, L.S.; Schwartz, C.L.; Friedman, D.L. Post-Traumatic Stress
Symptoms in Adolescent Hodgkin Lymphoma Survivors: A Report from Children’s Oncology Group AHOD0031. J Adolesc.
Young Adult Oncol. 2022. [CrossRef] [PubMed]

33. Desjardins, L.; Barrera, M.; Schulte, F.; Chung, J.; Cataudella, D.; Janzen, L.; Bartels, U.; Downie, A. Predicting social withdrawal,
anxiety and depression symptoms in pediatric brain tumor survivors. J. Psychosoc. Oncol. 2019, 37, 22–36. [CrossRef] [PubMed]

34. Prikken, S.; Raymaekers, K.; Lemiere, J.; Vercruysse, T.; Uyttebroeck, A.; Luyckx, K. Worries and Benefit Finding in Cancer
Survivors and Parents: A Longitudinal Study. J. Pediatr. Psychol. 2022, 47, 641–651. [CrossRef] [PubMed]

35. Kwak, M.; Zebrack, B.J.; Meeske, K.A.; Embry, L.; Aguilar, C.; Block, R.; Hayes-Lattin, B.; Li, Y.; Butler, M.; Cole, S. Prevalence
and predictors of post-traumatic stress symptoms in adolescent and young adult cancer survivors: A 1-year follow-up study.
Psychooncology 2013, 22, 1798–1806. [CrossRef] [PubMed]

36. Kaplan, S.L.; Busner, J.; Weinhold, C.; Lenon, P. Depressive symptoms in children and adolescents with cancer: A longitudinal
study. J. Am. Acad. Child Adolesc. Psychiatry 1987, 26, 782–787. [CrossRef] [PubMed]

37. Monteiro, S.; Torres, A.; Morgadinho, R.; Pereira, A. Psychosocial outcomes in young adults with cancer: Emotional distress,
quality of life and personal growth. Arch. Psychiatr. Nurs. 2013, 27, 299–305. [CrossRef] [PubMed]

38. Gupta, V.; Singh, A.; Singh, T.B.; Upadhyay, S. Psychological morbidity in children undergoing chemotherapy for acute
lymphoblastic leukemia. Indian J. Pediatr. 2014, 81, 699–701. [CrossRef]

39. Yaffe Ornstein, M.; Friedlander, E.; Katz, S.; Elhasid, R. Prospective assessment of anxiety among pediatric oncology patients and
their caregivers during the COVID-19 pandemic a cohort study. J. Psychosoc. Oncol. 2022, 1–14. [CrossRef]

40. Rajandram, R.K.; Jenewein, J.; McGrath, C.; Zwahlen, R.A. Coping processes relevant to posttraumatic growth: An evidence-based
review. Support. Care Cancer 2011, 19, 583–589. [CrossRef]

41. Gori, A.; Topino, E.; Sette, A.; Cramer, H. Pathways to post-traumatic growth in cancer patients: Moderated mediation and single
mediation analyses with resilience, personality, and coping strategies. J. Affect Disord. 2021, 279, 692–700. [CrossRef]

42. Menger, F.; Mohammed Halim, N.A.; Rimmer, B.; Sharp, L. Post-traumatic growth after cancer: A scoping review of qualitative
research. Support Care Cancer 2021, 29, 7013–7027. [CrossRef] [PubMed]

http://doi.org/10.1111/1469-7610.00201
http://doi.org/10.1136/bmj.n71
http://doi.org/10.15171/ijhpm.2014.71
http://doi.org/10.11124/JBISRIR-D-19-00099
http://doi.org/10.1002/sim.1186
http://doi.org/10.1136/bmj.l6890
http://www.ncbi.nlm.nih.gov/pubmed/31948937
http://doi.org/10.1111/j.0006-341X.2000.00455.x
http://www.ncbi.nlm.nih.gov/pubmed/10877304
http://doi.org/10.1002/sim.2889
http://www.ncbi.nlm.nih.gov/pubmed/17476644
http://doi.org/10.1136/bmj.315.7109.629
http://doi.org/10.1002/cncr.29946
http://doi.org/10.1002/cncr.28578
http://doi.org/10.3906/sag-1510-9
http://doi.org/10.1016/j.ejca.2007.05.031
http://doi.org/10.1016/j.ejca.2010.01.021
http://doi.org/10.1002/cam4.4100
http://doi.org/10.1089/jayao.2022.0053
http://www.ncbi.nlm.nih.gov/pubmed/36094417
http://doi.org/10.1080/07347332.2018.1535531
http://www.ncbi.nlm.nih.gov/pubmed/30614410
http://doi.org/10.1093/jpepsy/jsab130
http://www.ncbi.nlm.nih.gov/pubmed/34918083
http://doi.org/10.1002/pon.3217
http://www.ncbi.nlm.nih.gov/pubmed/23135830
http://doi.org/10.1097/00004583-198709000-00028
http://www.ncbi.nlm.nih.gov/pubmed/3667512
http://doi.org/10.1016/j.apnu.2013.08.003
http://www.ncbi.nlm.nih.gov/pubmed/24238010
http://doi.org/10.1007/s12098-013-1211-8
http://doi.org/10.1080/07347332.2022.2086092
http://doi.org/10.1007/s00520-011-1105-0
http://doi.org/10.1016/j.jad.2020.10.044
http://doi.org/10.1007/s00520-021-06253-2
http://www.ncbi.nlm.nih.gov/pubmed/34018030


J. Clin. Med. 2023, 12, 1784 13 of 13

43. Bremner, J.D. Traumatic stress: Effects on the brain. Dialogues Clin. Neurosci. 2006, 8, 445–461. [CrossRef] [PubMed]
44. Wu, X.; Kaminga, A.C.; Dai, W.; Deng, J.; Wang, Z.; Pan, X.; Liu, A. The prevalence of moderate-to-high posttraumatic growth: A

systematic review and meta-analysis. J. Affect Disord. 2019, 243, 408–415. [CrossRef] [PubMed]
45. Xiao, X.; Yang, X.; Zheng, W.; Wang, B.; Fu, L.; Luo, D.; Hu, Y.; Ju, N.; Xu, H.; Fang, Y.; et al. Depression, anxiety and post-traumatic

growth among COVID-19 survivors six-month after discharge. Eur. J. Psychotraumatology 2022, 13, 2055294. [CrossRef] [PubMed]
46. Long, L.J.; Phillips, C.A.; Glover, N.; Richardson, A.L.; D’Souza, J.M.; Cunningham-Erdogdu, P.; Gallagher, M.W. A Meta-analytic

Review of the Relationship Between Posttraumatic Growth, Anxiety, and Depression. J. Happiness Stud. 2021, 22, 3703–3728.
[CrossRef]

47. Li, J.; Sun, Y.; Maccallum, F.; Chow, A.Y.M. Depression, Anxiety and Post-traumatic Growth Among Bereaved Adults: A Latent
Class Analysis. Front. Psychol. 2020, 11, 575311. [CrossRef] [PubMed]

48. Barskova, T.; Oesterreich, R. Post-traumatic growth in people living with a serious medical condition and its relations to physical
and mental health: A systematic review. Disabil Rehabil. 2009, 31, 1709–1733. [CrossRef] [PubMed]

49. Morrill, E.F.; Brewer, N.T.; O’Neill, S.C.; Lillie, S.E.; Dees, E.C.; Carey, L.A.; Rimer, B.K. The interaction of post-traumatic growth
and post-traumatic stress symptoms in predicting depressive symptoms and quality of life. Psychooncology 2008, 17, 948–953.
[CrossRef]

50. De Bellis, M.D.; Zisk, A. The biological effects of childhood trauma. Child Adolesc. Psychiatr. Clin. N. Am. 2014, 23, 185–222.
[CrossRef]

51. Lee, A.; Leong, I.; Lau, G.; Tan, A.W.; Ho, R.C.M.; Ho, C.S.H.; Chen, M.Z. Depression and anxiety in older adults with cancer:
Systematic review and meta-summary of risk, protective and exacerbating factors. Gen. Hosp. Psychiatry 2023, 81, 32–42.
[CrossRef]

52. Lee, A.R.Y.B.; Tariq, A.; Lau, G.; Tok, N.W.K.; Tam, W.W.S.; Ho, C.S.H.; Vitamin, E. Alpha-Tocopherol, and Its Effects on Depression
and Anxiety: A Systematic Review and Meta-Analysis. Nutrients 2022, 14, 656. [CrossRef] [PubMed]

53. Lee, A.R.Y.B.; Yau, C.E.; Mai, A.S.; Tan, W.A.; Ong, B.S.Y.; Yam, N.E.; Ho, C.S.H. Transcranial alternating current stimulation and
its effects on cognition and the treatment of psychiatric disorders: A systematic review and meta-analysis. Ther. Adv. Chronic Dis.
2022, 13, 20406223221140390. [CrossRef] [PubMed]

54. Cheung, A.H.; Kozloff, N.; Sacks, D. Pediatric depression: An evidence-based update on treatment interventions. Curr. Psychiatry
Rep. 2013, 15, 381. [CrossRef] [PubMed]

55. Phipps, S.; Long, A.; Hudson, M.; Rai, S.N. Symptoms of post-traumatic stress in children with cancer and their parents: Effects
of informant and time from diagnosis. Pediatr. Blood Cancer 2005, 45, 952–959. [CrossRef] [PubMed]

56. Ozono, S.; Saeki, T.; Mantani, T.; Ogata, A.; Okamura, H.; Yamawaki, S. Factors related to posttraumatic stress in adolescent
survivors of childhood cancer and their parents. Support Care Cancer 2007, 15, 309–317. [CrossRef] [PubMed]

57. Taïeb, O.; Moro, M.R.; Baubet, T.; Revah-Lévy, A.; Flament, M.F. Posttraumatic stress symptoms after childhood cancer. Eur. Child
Adolesc. Psychiatry 2003, 12, 255–264. [CrossRef]

58. Suthershinii, G.; Tan, W.A.; Lee, A.R.Y.B.; Chen, M.Z. Behavioral Interventions for the Patient–Caregiver Unit in Patients with
Chronic Heart Failure: A Systematic Review of Caregiver Outcomes. J. Multidiscip. Healthc. 2022, 15, 921.

59. Coughtrey, A.; Millington, A.; Bennett, S.; Christie, D.; Hough, R.; Su, M.T.; Constantinou, M.P.; Shafran, R. The effectiveness of
psychosocial interventions for psychological outcomes in pediatric oncology: A systematic review. J. Pain. Symptom. Manag. 2018,
55, 1004–1017. [CrossRef] [PubMed]

60. Kessler, R.C. The effects of stressful life events on depression. Annu. Rev. Psychol. 1997, 48, 191–214. [CrossRef]
61. Mulrooney, D.A.; Ness, K.K.; Neglia, J.P.; Whitton, J.A.; Green, D.M.; Zeltzer, L.K.; Robison, L.L.; Mertens, A.C. Fatigue and sleep

disturbance in adult survivors of childhood cancer: A report from the childhood cancer survivor study (CCSS). Sleep 2008, 31,
271–281. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.31887/DCNS.2006.8.4/jbremner
http://www.ncbi.nlm.nih.gov/pubmed/17290802
http://doi.org/10.1016/j.jad.2018.09.023
http://www.ncbi.nlm.nih.gov/pubmed/30268956
http://doi.org/10.1080/20008198.2022.2055294
http://www.ncbi.nlm.nih.gov/pubmed/35401948
http://doi.org/10.1007/s10902-021-00370-9
http://doi.org/10.3389/fpsyg.2020.575311
http://www.ncbi.nlm.nih.gov/pubmed/33519589
http://doi.org/10.1080/09638280902738441
http://www.ncbi.nlm.nih.gov/pubmed/19350430
http://doi.org/10.1002/pon.1313
http://doi.org/10.1016/j.chc.2014.01.002
http://doi.org/10.1016/j.genhosppsych.2023.01.008
http://doi.org/10.3390/nu14030656
http://www.ncbi.nlm.nih.gov/pubmed/35277015
http://doi.org/10.1177/20406223221140390
http://www.ncbi.nlm.nih.gov/pubmed/36479141
http://doi.org/10.1007/s11920-013-0381-4
http://www.ncbi.nlm.nih.gov/pubmed/23881712
http://doi.org/10.1002/pbc.20373
http://www.ncbi.nlm.nih.gov/pubmed/15806541
http://doi.org/10.1007/s00520-006-0139-1
http://www.ncbi.nlm.nih.gov/pubmed/17021857
http://doi.org/10.1007/s00787-003-0352-0
http://doi.org/10.1016/j.jpainsymman.2017.09.022
http://www.ncbi.nlm.nih.gov/pubmed/28962919
http://doi.org/10.1146/annurev.psych.48.1.191
http://doi.org/10.1093/sleep/31.2.271

	Introduction 
	Materials and Methods 
	Protocol and Guidance 
	Data Sources and Search Strategy 
	Study Selection: Inclusion and Exclusion Criteria 
	Data Extraction 
	Risk of Bias Assessment 
	Data Analysis 

	Results 
	Longitudinal Course of Depressive Symptoms after Diagnosis of Cancer 
	Risk, Protective and Exacerbating of Depressive Symptoms 
	Longitudinal Course of Anxiety Symptoms after Diagnosis of Cancer 
	Risk, Protective and Exacerbating of Anxiety Symptoms 
	PTSS after Diagnosis of Cancer 
	Risk of Bias 

	Discussion 
	Conclusions 
	References

