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Abstract: Background: Compared with the general population, childhood cancer survivors (CCS)
could be at greater risk of psychological distress following the emergence of the COVID-19 pandemic.
Purpose: This cross-sectional study assessed the psychological consequences of COVID-19 on the
mental health of CCS. Design and participants: In December 2020, we interviewed through an online
self-report questionnaire, 580 5-year CCS participating in the French Childhood Cancer Survivor
Study (FCCSS) cohort. Methods: We first compared the mental health score of CCS with that observed
in the French general population of the same age and gender. Subsequently, we studied predictors
of the mental health score of CCS. Results: External comparisons revealed that the mental health
score of CCS was similar to that of the general population. Among CCS, almost 42% stated that
their psychological state had been worse during the lockdown. Predictors of poorer mental health
included, among others, female gender, reporting a change in the occupational situation, having
a relative who had been hospitalized or had died following COVID-19, and a greater perceived
infection risk. Interpretation and Implications: Given the pre-existing vulnerability of some CCS to
mental distress, the additional psychological consequences of COVID-19 in vulnerable survivors
should receive attention from health care providers.

Keywords: childhood cancer survivors; consequences; COVID-19; lockdown; mental health;
psychosocial; survivorship

1. Background

Caused by the severe acute respiratory syndrome coronavirus (SARS-CoV-2), the
2019 coronavirus disease (COVID-19) emerged worldwide and was declared by the World
Health Organization (WHO) a global pandemic in March 2020 [1]. By April 2020, half of
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the world’s population was in some form of lockdown, with over 3.9 billion people in more
than 90 countries or territories being ordered to stay at home and to minimize non-essential
contact during what has been called “the great lockdown” [2,3] and causing health, social,
economic, and psychological issues for all [4,5].

Several studies conducted in the general population have shown that COVID-19 has
caused significant psychological distress in many people [4,6]. In France, an online survey
carried out after the initiation of the great lockdown (i.e., from March to May 2020) showed
that a third of the participants presented psychological distress during this lockdown,
affecting more frequently women and people with a poorer financial situation [4]. Indeed,
the implementation of this lockdown, added to the uncertainty surrounding the pandemic
and the transmission modes of the virus, increased the level of anxiety and psychological
distress [7].

Moreover, people with comorbid chronic diseases are at higher risk of a severe course
of COVID-19 and death [8]. Because of their previous cancer diagnosis and treatment,
childhood cancer survivors (CCS) are likely to experience the chronic conditions associated
with a severe course of the disease [9,10]. In addition, fear of the disease could lead to
forgoing care, which may amplify the psychological concerns of CCS needing care during
the pandemic [11,12].

One previous study conducted before the pandemic showed a prevalence of psycho-
logical distress in long-term CCS approaching the clinically significant levels seen in the
general population [13], while other studies showed greater distress in these survivors
compared with the general population [14] or compared with their siblings [15]. How-
ever, scientific data on the psychological health of long-term CCS in the COVID-19 era are
very scarce. Therefore, we sought through the present study to assess the psychological
consequences of the COVID-19 pandemic in CCS and to identify its predictors.

2. Methods
2.1. Study Population

We carried out a cross-sectional study among the participants of the French Childhood
Cancer Survivor Study (FCCSS) and compared the collected data to those of the French
General Population (FGP) (i.e., reference data).

2.2. French Childhood Cancer Survivors Cohort

This cohort is meant to assess the long-term effects that may have a negative impact
on children and adolescents treated for cancer [16]. It includes 5-year CCS diagnosed
between 1945 and 2000 with a solid tumor or a lymphoma and treated before reaching
age 18, in five centers in France. The cohort currently includes 7670 five-year survivors,
of which 5023 were alive and with a known postal address since 2005, the year when a
baseline questionnaire started to be sent to survivors. Of them, 3293 answered this baseline
questionnaire. In December 2020, a new online self-report questionnaire was implemented
on REDCap® and sent to 2728 survivors who had provided their email address to be
contacted for additional surveys after completing the baseline questionnaire.

The FCCSS protocol has been approved by the INSERM national ethics committee
and the French National Agency regulating Data Protection (CNIL No 902287). Consent
was obtained from patients, parents, or guardians according to national research ethics
requirements.

2.3. General Population

Reference data on mental health were extracted from the COCONEL survey, which
is a nationally representative survey carried out in the FGP during and after the great
lockdown, in spring 2020. It used a quota sampling method to ensure representativeness of
the French population and assessed risk perceptions toward the pandemic [4].
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2.4. Data Sources

Self-report data from the online questionnaire were complemented by: (1) data from
the baseline self-report questionnaire sent previously to the cohort participants, (2) medical
records, and (3) medico-administrative data collected from the French national health
insurance database.

2.5. Outcome Measures

The psychological consequences of the pandemic and the lockdown on respondents’
health were measured in the present study by using the Mental Health Inventory-5 (MHI-5)
scale of the validated French version of the 36-Item Short Form Health Survey (SF-36)
assessing health-related quality of life (HRQoL) [17]. The MHI-5 scale is a brief screening
questionnaire measuring general mental health and comprises five items for detecting psy-
chopathological disorders: nervousness, sadness, peacefulness, mood, and happiness [18].
A higher MHI-5 score reflects better mental health. The outcome measure was similar
between the questionnaires used in cancer survivors and in the general population to obtain
comparable data, both surveys assessing retrospectively the MHI with respect to the same
period (i.e., the great lockdown).

In addition, CCS were asked to report whether their psychological health was worse,
better, or the same as in the months leading up to the great lockdown: “Do you feel that
your psychological health has changed during the great lockdown period?” No reference
data were available for this outcome.

2.6. Covariates
2.6.1. Demographic and Clinical and Data

Demographic predictors included age at the survey (<39, 40–49, and ≥50 years)
and gender. Clinical predictors were childhood cancer type (classified according to the
International Classification of Childhood Cancer), primary cancer treatments (radiotherapy,
chemotherapy), and chronic health conditions including cardiovascular disorders, diabetes,
and second malignancies.

Demographic information (i.e., gender, date of birth, and date of diagnosis), tumor
characteristics, and cancer treatments were extracted from medical records in the center
in which the participants were treated for childhood cancer. Chronic health conditions,
including cardiovascular disorders, diabetes, and second malignancies, were ascertained
from physicians’ reports and were complemented by data from the national health insur-
ance database [19]. Cardiovascular disorders included myocardial infarction, angina, heart
failure, valvular diseases, cardiac arrhythmia, conduction disorder, and pericardial disease
and were graded according to the Common Terminology Criteria for Adverse Events. Clas-
sification as grade 1 meant asymptomatic; grade 2 meant symptomatic but mild enough
to remain untreated; and grade ≥ 3 meant symptomatic and treated, life-threatening, or
having led to death [20]. Cardiac diseases were entered in the model as a binary variable
without distinction of the grade.

2.6.2. Socioeconomic Data

Socioeconomic predictors included education level, which was extracted from the
baseline questionnaire and defined as the highest diploma obtained (below high school,
high school graduate, or college graduate [bachelor or higher]). In addition, socioeconomic
data were collected by using the online questionnaire and included possible changes in
the respondent’s financial and professional status since the start of the great lockdown
(i.e., reporting loss of income or job during the lockdown/since the start of the pandemic,
yes or no). In addition to these professional indicators, the online questionnaire collected
information on the living conditions of survivors during the lockdown (i.e., number of
rooms, number of people living in the same accommodation, presence of a garden).



Curr. Oncol. 2022, 29 4107

2.6.3. Data on Risk Perception

The online questionnaire also collected the perceived infection risk of CCS by using
a scale from 0 to 10: “On a scale of 0 to 10, how much have you been worried about the
possibility of catching Coronavirus?” Besides, the participants were asked to report if
they feared that their health might be endangered by the working conditions due to the
COVID-19 pandemic.

2.6.4. Data on Health Care Use

Health care use was assessed by asking the participants to report whether they had
forgone or postponed one or more medical appointments: “Since the start of the pandemic,
have you postponed or forgone one or more medical appointments for yourself?”.

2.6.5. Data on the Perceived Experience of the Pandemic

The participants were asked if the COVID-19 pandemic had led them to remember
their childhood cancer during the lockdown: “Did you think more about your known
illness as a child during the lockdown period?” Finally, the general experience and the
consequences of both the pandemic and the lockdown were assessed by using an open-
ended question. The answers were recoded into 13 categories, and quotes were extracted
to give examples of the categories.

2.7. Statistical Methods

First, the demographic, socioeconomic, and clinical characteristics of CCS who par-
ticipated in this study were described and then compared with those of non-respondents
by using chi-square tests. Because some demographic and clinical characteristics differed
between respondents and non- respondents, all statistics were weighted to account for the
potential non-response bias [21]. The applied weighting coefficients were computed as
the inverse of the probability of participating in the survey and then normalized. These
participation probabilities (i.e., propensity scores) were calculated using a logit model as a
function of age at the survey, gender, type of childhood cancer, and level of education.

Then, to compare the mental health status of CCS to that of the general population,
we computed Z-scores and their 95% confidence intervals (CI) for the MHI-5 score (i.e., the
number of standard deviations [SD] compared with the average estimate in the general
population sample) adjusted for gender and 5-year age strata (25–29, 30–34, 35–39, 40–44,
45–49, 50–54, and 55–59). The standardized MHI-5 score was computed according to the
following formula: Z = [(x − µ)/σ], in which Z is the standardized score, x is the raw
score observed in CCS, and µ and σ are, respectively, the mean and the SD in the general
population of the same age and gender [22]. This comparison was limited to those aged
25–59, that is to say, professionally active survivors. The smaller the absolute value of the
Z-score, the closer the MHI-5 score of CCS is to the values of the FGP. A mean Z-score
significantly different from 0 meant that the MHI-5 score was different between CCS and
the general population.

Subsequently, univariate and multivariate linear regression was performed to identify
predictors of the MHI-5 score. The results are expressed as β with their 95% CI.

All analyses were conducted by using SAS 9.4 software (SAS Institute Inc., Cary, NC,
USA). Selection of variables was carried out by a stepwise procedure (significance levels
for entering an effect into the model, 0.2; staying in the multivariable model, 0.05).

3. Results
3.1. Baseline Characteristics

Overall, from December 2020 to January 2021, 580 CCS responded to the online
questionnaire, with a participation rate of 21%, after two reminders. We found an average
time of 10 years between participation in the baseline questionnaire of the FCCSS and
this survey.
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The respondents were older than the non-respondents and were more likely to be
college graduates, to have been treated with radiotherapy, and to have chronic health
conditions (i.e., cardiovascular disorders and diabetes). The mean age at the survey (SD) of
all respondents was 43 (10) years. Of all participants, almost a quarter were aged ≥ 50 years,
53% were female, and 59% had an education level higher than high school. Among the
participants, lymphoma and nephroblastoma were the most common diagnoses, while
brain cancer was the least common diagnosis (Table 1). Of all participants, 19% said
their financial situation had deteriorated during the spring 2020 lockdown, 2% reported a
termination of their contract by the employer, and almost 5% a stop or a significant decrease
in their professional activity while they were self-employed.

Table 1. Comparison of demographic, socioeconomic, and clinical characteristics between respon-
dents and non-respondents to the survey.

Non-Respondents Respondents

n = 2148 (79%) n = 580 (21%)

N % N % p

Age at survey (years) <0.0001

<39 1074 50 221 38

40–49 720 34 222 38

≥50 354 16 137 24

Gender 0.5376

Men 1042 49 273 47

Women 1106 51 307 53

Education level <0.0001

Less than high school 396 19 81 14

High school graduate 758 37 154 27

College graduate 924 44 339 59

Decade of diagnosis of first cancer <0.0001

<1970 98 5 55 9

1970–1979 330 15 132 23

1980–1989 792 37 186 32

≥1990 928 43 207 36

Childhood cancer type 0.0024

Nephroblastoma 329 15 109 19

Neuroblastoma 316 15 94 16

Lymphoma 418 19 116 20

Soft tissue sarcoma 222 10 66 11

Bone 226 11 59 10

Brain tumor 245 12 32 6

Other † 392 18 104 18

Chemotherapy 0.6177

No 422 21 110 20

Yes 1630 79 451 80
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Table 1. Cont.

Non-Respondents Respondents

n = 2148 (79%) n = 580 (21%)

N % N % p

Radiotherapy 0.0305

No 1075 52 265 47

Yes 977 48 296 53

Second cancer ‡ 0.2856

No 1895 92 511 91

Yes 158 8 51 9

Diabetes ‡ 0.0065

No 2097 98 554 96

Yes 51 2 26 4

Cardiac disease ‡ 0.0001

No 2028 95 522 90

Grades 1 and 2 42 2 25 4

Grades ≥ 3 69 3 32 6
† Other: carcinomas, gonadal tumors, thyroid, retinoblastoma; ‡ Ascertained from physicians’ reports and
complemented by data extracted from patients’ medical records and health insurance databases.

3.2. Comparison of the MHI-5 Score of Respondents with the FGP

Respondents aged from 25 to 59 years (n = 509) reported a mean (SD) MHI-5 score of
49.8 (10.0). Compared with the FGP, the overall MHI-5 mean Z-score (95% CI) was −0.01
(−0.10 to 0.08), showing the absence of a significant difference in the reported psychological
status of CCS compared with that observed in the FGP. Besides, stratified descriptive
analyses by gender, educational level, second cancer, or cardiac disease showed similar
results, with no significant difference in the reported psychological status of CCS compared
with that of the FGP (Table 2).

Table 2. Participants′ Mental Health Inventory-5 (MHI-5) scores compared with those of the general
population using Z-scores matched for age and gender.

MHI-5 Scores

Overall MHI-5 score By gender

All (n = 505) Men (n = 238) Women (n = 267)

Mean Z-score (95% CI) Mean Z-score (95% CI) Mean Z-score (95% CI)
−0.01 (−0.10 to 0.08) 0.11 (−0.02 to 0.23) −0.11 (−0.24 to 0.02)

By educational level

Less than high school (n = 62) High school graduate (n = 127) College graduate (n = 316)

Mean Z-score (95% CI) Mean Z-score (95% CI) Mean Z-score (95% CI)
0.15 (−0.10 to 0.39) −0.16 (−0.36 to 0.04) 0.04 (−0.07 to 0.15)

By second cancer

No (n = 440) Yes (n = 47)

Mean Z-score (95% CI) Mean Z-score (95% CI)
−0.02 (−0.11 to 0.08) 0.04 (−0.29 to 0.37)

By cardiac disease

No (n = 453) Yes (n = 52)

Mean Z-score (95% CI) Mean Z-score (95% CI)
−0.00 (−0.10 to 0.09) −0.05 (−0.37 to 0.26)

CI, confidence interval.
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3.3. Predictors of the MHI-5 Score

Univariate analysis of the MHI-5 score by cancer type is presented in Figure 1; it shows
an overall significant difference between cancer types regarding the MHI-5 score (p = 0.003).
We observed a higher score in CCS diagnosed with lymphoma or soft tissue sarcoma,
while those with a brain tumor reported a lower mental health score. In the multivariate
analysis (Table 3), after adjustment for individual and clinical characteristics, predictors
of poorer mental health included: female gender (adjusted β [aβ] −3.55, 95% CI −5.20
to −1.89), having a relative who had been hospitalized or who had died from COVID-19
(aβ −2.70, 95% CI −4.81 to −0.58), having lost his/her job at the employer’s initiative
during the pandemic (aβ −7.64, 95% CI −12.87 to −2.42), being a self-employed person
who had to stop or severely reduce his/her activity during the lockdown (aβ−7.50, 95% CI
−11.13 to −3.86), remembering his/her childhood cancer more during the lockdown (aβ
−2.45, 95% CI −4.20 to −0.70), and reporting a greater perceived infection risk (aβ −0.68,
95% CI −0.98 to −0.37). By contrast, participants living in a house with a garden (aβ
2.58, 95% CI 0.55 to 4.61) were more likely to report better mental health in the present
survey. No significant association was found between the mental health score and chronic
health conditions such as cardiac disease or a second malignancy. In particular, we did
not find any significant results in sensitivity analyses where the cardiac disease was coded
accordingly to its severity (i.e., grade).
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Figure 1. Mental Health Inventory-5 (MHI-5) score by cancer type.

3.4. Reported Consequences of the Great Lockdown and the COVID-19 Pandemic

Asked about a possible change in their psychological health, 42%, 10%, and 48% of
all respondents said their psychological state was, respectively, worse, better, or remained
the same during the great lockdown compared with the months before the start of the
COVID-19 pandemic.
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Table 3. Variables and factors associated with the Mental Health Inventory-5 (MHI-5) score.

Univariate Analyses Multivariate Analyses
(n = 497)

Unadjusted β and 95% CI p Adjusted β and 95% CI p

Age at the survey (years) 0.12 [0.04 to 0.21] 0.0037 0.10 [0.01 to 0.19] 0.0315
Gender
Women −4.76 [−6.40 to −3.11] <0.0001 −3.55 [−5.20 to −1.89] <0.0001

Decade of diagnosis of first cancer

≥1990 versus earlier −2.33 [−4.02 to −0.64] 0.0071

Education level
Less than high school 1.84 [−0.40 to 4.07] 0.1066 -
High school graduate −2.58 [−4.35 to −0.82] 0.0042 −1.18 [−2.89 to 0.53] 0.1761

College graduate 1.29 [−0.40 to 2.97] 0.1342 -

Chemotherapy 0.84 [−1.35 to 3.03] 0.4498 2.35 [0.25 to 4.46] 0.0287

Radiotherapy 0.90 [−0.82 to 2.63] 0.3047 0.20 [−1.51 to 1.90] 0.8190

Second cancer 0.60 [−2.46 to 3.66] 0.7002 −0.64 [−3.52 to 2.25] 0.6643

Cardiac disease −0.38 [−3.32 to 2.57] 0.8015 0.39 [−2.39 to 3.16] 0.7847

Having a relative who had been
hospitalized or had died following

COVID-19
−3.34 [−5.57 to −1.10] 0.0035 −2.70 [−4.81 to −0.58] 0.0126

Change of occupational situation
during the great lockdown

Termination of the contract by the
employer −9.61 [−15.12 to −4.10] 0.0007 −7.64 [−12.87 to−2.42] 0.0042

Stop or significant decrease in
professional activity (self-employed) −5.60 [−9.60 to −1.61] 0.0061 −7.50 [−11.13 to−3.86] <0.0001

Fear that health might be endangered
by the working conditions due to the

COVID-19 pandemic
−2.77 [−4.97 to −0.57] 0.0137 −1.44 [−3.55 to 0.67] 0.1809

Forgoing health care since the start of
the pandemic −3.08 [−6.01 to −0.99] 0.0039

Remembering childhood cancer more
during the great lockdown −3.82 [−5.59 to −2.05] <0.0001 −2.45 [−4.20 to −0.70] 0.0061

Number of rooms in the house 1.15 [0.71 to 1.59] <0.0001 0.47 [−0.04 to 0.98] 0.0728

Presence of a garden in the house 4.47 [2.77 to 6.16] <0.0001 2.58 [0.55 to 4.61] 0.0127

Perceived infection risk −0.95 [−1.24 to −0.66] <0.0001 −0.68 [−0.98 to −0.37] <0.0001

CI, confidence interval.

Overall, 38% of CCS wrote a detailed comment on their perceived consequences
of the great lockdown and the pandemic in general. The most reported health-related
difficulties by the CCS included an increased perceived infection risk and the inability
to practice sport, which could worsen possible joint pain and musculoskeletal disorders.
Besides, CCS reported difficulties in accessing supportive care or physiotherapy and
difficulties in traveling abroad for in vitro fertilization appointments, for example. CCS
also reported difficulties attending long-term follow-up medical appointments on their
own. One survivor reported: “That day I went to my neurosurgery and dermatology
consultations to follow up meningiomas and carcinomas, alone in the face of medical
announcements (new carcinomas to be operated on) without my wife who could not
support me as usual, since relatives were not allowed to go into the hospital. I will go alone
on Thursday to my emergency appointment to see the maxillofacial surgeon and, maybe,
to be operated. It’s hard!!!”
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Some felt that their experience of childhood cancer had made them stronger to face
the pandemic (n = 2). “Strangely, having known the disease in the past, we have a feeling
of super power as if nothing could happen to us worse than what we have experienced.
However, we are more worried about our loved ones.” Others highlighted the idea that
life was short, a notion they had developed after their childhood cancer experience: “It
reassured me in the idea that life is short, fragile, that you have to live it from day to day
without knowing what will happen the next day, an idea that I had acquired since my
cancer, as a child.” One last interesting comment came from a CCS who reported that the
similarity between their childhood cancer and the great lockdown manifested in a feeling
of deprivation of one’s own freedom: “The link that could be established between past
illness and the spring 2020 lockdown period would be deprivation of liberty.”

4. Discussion

This study is one of the first to assess the psychological consequences of the COVID-
19 pandemic and the resulting great lockdown in CCS. We found that more than 4 in
10 survivors said their psychological health had worsened during the great lockdown.
Preliminary results from a study conducted by Forbes and colleagues in the United States
appear to show a similar proportion (i.e., 42%) [11]. These results are consistent with previ-
ous evidence showing the significant psychological consequences of the global COVID-19
pandemic and the resulting restrictive measures [4,6,23]. At the same time and unexpect-
edly, we reported similar mental health among survivors and their general population
peers of the same age and gender. This finding extends evidence reported by a study
showing similar mental health in survivors of adult cancer during the COVID-19 pandemic
and in adults without a cancer history [24]. Other divergent results have been reported by
a study assessing the psychological distress during the COVID-19 pandemic in survivors of
adult cancer and healthy controls, showing that cancer survivors reported a greater catastro-
phizing attitude in relation to the COVID-19 pandemic, while showing less psychological
distress [25]. Conversely, this finding was not supported by another study reporting more
mental health symptoms in adult cancer survivors compared with healthy controls [26].
The above-mentioned studies including control groups were conducted among patients
who had cancer in adulthood. Indeed, there may be significant differences in the psycholog-
ical consequences reported by this population and by CCS. Strict comparisons with these
studies may be limited and should therefore be interpreted with caution.

The international literature has shown that long-term and sometimes short-term CCS
have comparable or even better mental health compared with their peers in the general
population [13,27,28]. Indeed, this statement concerns less physical health than mental
health, in which the notions of psychological adjustment, posttraumatic growth, and
resilience are widely involved [29]. Actually, these survivors have had to deal in the
past with a major traumatic experience that completely changed their life, their identity,
and their way of constructing themselves [30]. Thus, it is likely that anything they may
experience in life other than childhood cancer seems less traumatic, developing in them a
posttraumatic growth, a positive benefit, and a resilience, as important positive life changes
attributable to cancer [29]. Indeed, examples of this positive effect of cancer were found in
some of the free comments from CCS.

However, multivariate analysis showed that gender and socioeconomic status includ-
ing living conditions significantly predicted the likelihood of reporting poorer mental
health in CCS. This is consistent with the results of previous studies showing poorer mental
health in women and in the most economically disadvantaged, whether in the general
population or among cancer survivors [13,26,31–35]. Pre-existing gender differences in
reported mental health would be exacerbated by the consequences of a pandemic [36,37].
Indeed, since the start of the COVID-19 pandemic, women have undergone both profes-
sional and domestic distress. It turns out that they were more likely to lose their job and to
have poorer teleworking conditions than men [38]. In addition, the increased workload
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associated with domestic tasks and child care resulting from the closure of schools could
also explain the increased risk of psychological distress among women [39,40].

This article also showed in descriptive analyses that survivors who had been diag-
nosed with certain types of cancer reported lower mental health scores, as was the case
with brain cancer. Indeed, due to their diagnosis, the intense treatments, and the serious
consequences and disabilities they have suffered, CCS of a brain tumor have been reported
in several studies as having a poorer quality of life compared with survivors with other
diagnoses [13,28,41]. Several factors could worsen the pre-existing mental vulnerability
in CCS of a brain tumor, such as difficulties in accessing care, in particular supportive
care, which would have been interrupted during the lockdown (e.g., physiotherapy, psy-
chotherapy, etc.), or a higher perceived risk of infection, which we found, unsurprisingly,
among the predictors of poor mental health in this study. Finally, CCS stating that the great
lockdown had led them to remember their childhood cancer more were also more likely
to report poorer mental health, with a consequent increased feeling of vulnerability. This
result shows that the positive effect of the notion of childhood cancer was not shared by all
respondents, hence consolidating their mixed free comments.

Study Strengths and Limitations

In this article, we offer comparisons between CCS and the FGP in terms of mental
health-related quality of life, data hitherto absent from the literature. Another strength of
this study is that the FCCSS cohort brings together multiple data sources and provides as-
certained information on late cardiac and endocrinological effects, among other late chronic
health conditions. Despite these strengths, several limitations should be considered when
interpreting the results. First, the response rate did not exceed 21%. Indeed, online surveys
have been reported in the literature to be associated with a lower response rate compared
with paper surveys [42]. In addition, as in any study based on self-report outcomes, there
may be desirability and memory bias. This memory bias could be highlighted given the
differences in the timing at which our study and that carried out in the general popula-
tion were conducted. Comparisons could be limited and therefore should be cautiously
interpreted. Several differences were found between respondents and non-respondents
regarding individual and clinical characteristics that could skew the prevalence of the re-
sults reported above. Nevertheless, we applied in all statistical analyses weights calculated
as the inverse of the probability of participating in the survey for each participant, the
objective being to reduce the impact of the potential non-response bias on the etiological
analyses. Finally, data comparing survivors and the general population were not collected
in the same period, though in both settings, they were collected retrospectively and dealt
with the same time period (i.e., psychological status during the great lockdown). Another
possible limitation of this study lies in the use of the mental component of HRQoL, which
is a subjective assessment of one’s health status, but it remains among the mental health
indicators widely used in the field of epidemiology.

5. Conclusions

Given the pre-existing vulnerability of some CCS to mental distress, the psychological
consequences of COVID-19 should receive attention from organizations, psychologists,
and other health care providers to offer appropriate psychological support during these
uncommon circumstances. In addition, identifying subgroups of CCS at higher risk for
poor mental health is crucial for the implementation of targeted intervention strategies.

Author Contributions: Conceptualization, N.H., C.D.-G., J.C., C.P., B.L., V.S., A.J. (Angela Jackson),
L.C., C.B., R.A., C.E.F., B.F., F.D.V. and A.D.; Data curation, A.J. (Asmaa Janah), V.S. and A.J. (Angela
Jackson); Formal analysis, A.J. (Asmaa Janah), N.B. and A.D.; Funding acquisition, N.H., C.D.-G., J.C.,
C.P., B.L., L.C., C.B., R.A., C.E.F., B.F., F.D.V. and A.D.; Investigation, A.J. (Asmaa Janah); Methodology,
A.J. (Asmaa Janah), N.H., C.D.-G., J.C., C.P., B.L., L.C., C.B., R.A., C.E.F., B.F., F.D.V. and A.D.; Project
administration, A.D.; Resources, N.H., V.S., A.J. (Angela Jackson), F.D.V. and A.D.; Supervision, A.D.;
Validation, A.J. (Asmaa Janah) and A.D.; Visualization, A.J. (Asmaa Janah); Writing—original draft,



Curr. Oncol. 2022, 29 4114

A.J. (Asmaa Janah) and A.D.; Writing—review & editing, A.J. (Asmaa Janah), N.H., C.D.-G., N.B.,
J.C., C.P., B.L., V.S., A.J. (Angela Jackson), L.C., C.B., R.A., C.E.F., B.F., F.D.V. and A.D. All authors
have read and agreed to the published version of the manuscript.

Funding: This study was supported by the ARC foundation (CONSECO project). The FCCSS cohort
is supported by the Gustave Roussy Foundation (Pediatric Program “Guérir le Cancer de l’enfant”).
These foundations had no role in the design and conduct of the study; in the collection, management,
analysis, and interpretation of the data; or in the preparation, review, and approval of the manuscript.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki. The FCCSS study was approved by the INSERM institu-tional review board (n◦12-077,
11 September 2012). The CONSECO project was approved by the Ethics Committee “CPP Sud-Ouest
et Outre-Mer” (n◦ 2019-A02800-57, protocol 4.0, 7 May 2020).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data that support the findings of this study are available on request
from the corresponding author.

Acknowledgments: The authors would like to thank the participants for their time and Sabine Hein-
rich and Cecile Favré, members of the survivors’ organization “the Aguerris,” for their participation
in preparing the questionnaire and in the interpretation of the data. We would also like to thank the
clinicians, researchers, and engineers contributing to the FCCSS: Hélène Pacquement, Dominique
Valteau-Couanet, Gilles Vassal, Anne Laprie, Tan Dat Nguyen, Pierre-Yves Bondiau, Neige Journy,
Carole Rubino, Giao Vu Bezin, Isao Kobayashi, Martine Labbé, Francoise Terrier; to the COCONEL
project: Caroline Alleaume, and Patrick Peretti-Watel; to the COCLICO project: Coralie Grandé and
Paul Dourgnon; and to the SAPRIS-EPICOV project: Jeanna-Eve Franck, Josiane Warszawski, and
Natalie Bajos.

Conflicts of Interest: The authors report there are no competing interests to declare.

References
1. WHO. Coronavirus Disease 2019 (COVID-19): Situation Report. Available online: https://apps.who.int/iris/handle/10665/3314

75 (accessed on 7 August 2021).
2. WHO. Overview of Public Health and Social Measures in the Context of COVID-19: Interim Guidance. Available online:

https://apps.who.int/iris/bitstream/handle/10665/332115/WHO-2019-nCoV-PHSM_Overview-2020.1-eng.pdf?sequence=
1%26isAllowed=y (accessed on 3 August 2021).

3. Sandford, A. Coronavirus: Half of Humanity on Lockdown in 90 Countries. Available online: https://www.euronews.
com/2020/04/02/coronavirus-in-europe-spain-s-death-toll-hits-10-000-after-record-950-new-deaths-in-24-hou (accessed on
9 August 2021).

4. Peretti-Watel, P.; Alleaume, C.; Léger, D.; Beck, F.; Verger, P.; COCONEL Group. Anxiety, depression and sleep problems: A
second wave of COVID-19. Gen. Psychiatry 2020, 33, e100299. [CrossRef] [PubMed]

5. Nicola, M.; Alsafi, Z.; Sohrabi, C.; Kerwan, A.; Al-Jabir, A.; Iosifidis, C.; Agha, M.; Agha, R. The socio-economic implications of
the coronavirus pandemic (COVID-19): A review. Int. J. Surg. Lond. Engl. 2020, 78, 185–193. [CrossRef]

6. Wimberly, C.E.; Towry, L.; Caudill, C.; Johnston, E.E.; Walsh, K.M. Impacts of COVID-19 on caregivers of childhood cancer
survivors. Pediatr. Blood Cancer 2021, 68, e28943. [CrossRef] [PubMed]

7. Marroquín, B.; Vine, V.; Morgan, R. Mental health during the COVID-19 pandemic: Effects of stay-at-home policies, social
distancing behavior, and social resources. Psychiatry Res. 2020, 293, 113419. [CrossRef]

8. CDC. COVID-19 and Medical Conditions. Centers for Disease Control and Prevention. Available online: https://www.cdc.gov/
coronavirus/2019-ncov/need-extra-precautions/people-with-medical-conditions.html?CDC_AA_refVal=https%3A%2F%
2Fwww.cdc.gov%2Fcoronavirus%2F2019-ncov%2Fcovid-data%2Finvestigations-discovery%2Fhospitalization-underlying-
medical-conditions.html (accessed on 10 August 2021).

9. Hudson, M.M.; Ness, K.K.; Gurney, J.G.; Mulrooney, D.A.; Chemaitilly, W.; Krull, K.R.; Green, D.M.; Armstrong, G.T.; Nottage,
K.A.; Jones, K.E.; et al. Clinical Ascertainment of Health Outcomes among Adults Treated for Childhood Cancer: A Report from
the St. Jude Lifetime Cohort Study. JAMA J. Am. Med. Assoc. 2013, 309, 2371–2381. [CrossRef] [PubMed]

10. de Vathaire, F.; El-Fayech, C.; Ben Ayed, F.F.; Haddy, N.; Guibout, C.; Winter, D.; Thomas-Teinturier, C.; Veres, C.; Jackson, A.;
Pacquement, H.; et al. Radiation dose to the pancreas and risk of diabetes mellitus in childhood cancer survivors: A retrospective
cohort study. Lancet Oncol. 2012, 13, 1002–1010. [CrossRef]

11. Forster, V.J.; Schulte, F. Unique needs of childhood cancer survivors during the COVID-19 pandemic. Support Care Cancer 2021, 29,
17–19. [CrossRef] [PubMed]

https://apps.who.int/iris/handle/10665/331475
https://apps.who.int/iris/handle/10665/331475
https://apps.who.int/iris/bitstream/handle/10665/332115/WHO-2019-nCoV-PHSM_Overview-2020.1-eng.pdf?sequence=1%26isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/332115/WHO-2019-nCoV-PHSM_Overview-2020.1-eng.pdf?sequence=1%26isAllowed=y
https://www.euronews.com/2020/04/02/coronavirus-in-europe-spain-s-death-toll-hits-10-000-after-record-950-new-deaths-in-24-hou
https://www.euronews.com/2020/04/02/coronavirus-in-europe-spain-s-death-toll-hits-10-000-after-record-950-new-deaths-in-24-hou
http://doi.org/10.1136/gpsych-2020-100299
http://www.ncbi.nlm.nih.gov/pubmed/33083692
http://doi.org/10.1016/j.ijsu.2020.04.018
http://doi.org/10.1002/pbc.28943
http://www.ncbi.nlm.nih.gov/pubmed/33565259
http://doi.org/10.1016/j.psychres.2020.113419
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-with-medical-conditions.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fcoronavirus%2F2019-ncov%2Fcovid-data%2Finvestigations-discovery%2Fhospitalization-underlying-medical-conditions.html
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-with-medical-conditions.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fcoronavirus%2F2019-ncov%2Fcovid-data%2Finvestigations-discovery%2Fhospitalization-underlying-medical-conditions.html
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-with-medical-conditions.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fcoronavirus%2F2019-ncov%2Fcovid-data%2Finvestigations-discovery%2Fhospitalization-underlying-medical-conditions.html
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-with-medical-conditions.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fcoronavirus%2F2019-ncov%2Fcovid-data%2Finvestigations-discovery%2Fhospitalization-underlying-medical-conditions.html
http://doi.org/10.1001/jama.2013.6296
http://www.ncbi.nlm.nih.gov/pubmed/23757085
http://doi.org/10.1016/S1470-2045(12)70323-6
http://doi.org/10.1007/s00520-020-05824-z
http://www.ncbi.nlm.nih.gov/pubmed/33052443


Curr. Oncol. 2022, 29 4115

12. Janah, A.; Demoor-Goldschmidt, C.; De Vathaire, F.; Bougas, N.; Clavel, J.; Poulalhon, C.; Lacour, B.; Souchard, V.; Jackson, A.;
Casagranda, L.; et al. Risk perceptions and health care use in the era of the COVID-19 pandemic in adults treated for childhood
cancer. Support Care Cancer 2022, 30, 6263–6271. [CrossRef]

13. Zeltzer, L.K.; Recklitis, C.; Buchbinder, D.; Zebrack, B.; Casillas, J.; Tsao, J.C.I.; Lu, Q.; Krull, K. Psychological Status in Childhood
Cancer Survivors: A Report from the Childhood Cancer Survivor Study. J. Clin. Oncol. 2009, 27, 2396–2404. [CrossRef]

14. de Laage, A.; Allodji, R.; Dauchy, S.; Rivollet, S.; Fayech, C.; Fresneau, B.; Oberlin, O. Screening for psychological distress in very
long-term adult survivors of childhood cancer. Pediatr. Hematol. Oncol. 2016, 33, 295–313. [CrossRef]

15. Zebrack, B.J.; Zevon, M.A.; Turk, N.; Nagarajan, R.; Whitton, J.; Robison, L.L.; Zeltzer, L.K. Psychological distress in long-term
survivors of solid tumors diagnosed in childhood: A report from the childhood cancer survivor study. Pediatr. Blood Cancer 2007,
49, 47–51. [CrossRef] [PubMed]

16. FCCSS|Le Site de L’étude FCCSS. Available online: https://fccss.fr/?lang=en (accessed on 1 March 2021).
17. Reulen, R.C.; Zeegers, M.P.; Jenkinson, C.; Lancashire, E.R.; Winter, D.L.; Jenney, M.E.; Hawkins, M.M. The use of the SF-36

questionnaire in adult survivors of childhood cancer: Evaluation of data quality, score reliability, and scaling assumptions. Health
Qual. Life Outcomes 2006, 4, 77. [CrossRef]

18. Rivera-Riquelme, M.; Piqueras, J.A.; Cuijpers, P. The Revised Mental Health Inventory-5 (MHI-5) as an ultra-brief screening
measure of bidimensional mental health in children and adolescents. Psychiatry Res. 2019, 274, 247–253. [CrossRef]

19. Mansouri, I.; Allodji, R.S.; Hill, C.; El-Fayech, C.; Pein, F.; Diallo, S.; Schwartz, B.; Vu-Bezin, G.; Veres, C.; Souchard, V.; et al. The
role of irradiated heart and left ventricular volumes in heart failure occurrence after childhood cancer. Eur. J. Heart Fail. 2019, 21,
509–518. [CrossRef] [PubMed]

20. Haddy, N.; Diallo, S.; El-Fayech, C.; Schwartz, B.; Pein, F.; Hawkins, M.; Veres, C.; Oberlin, O.; Guibout, C.; Pacquement, H.; et al.
Cardiac Diseases Following Childhood Cancer Treatment: Cohort Study. Circulation 2016, 133, 31–38. [CrossRef]

21. Höfler, M.; Pfister, H.; Lieb, R.; Wittchen, H.-U. The use of weights to account for non-response and drop-out. Soc. Psychiatry
Psychiatr. Epidemiol. 2005, 40, 291–299. [CrossRef] [PubMed]

22. Curtis, A.E.; Smith, T.A.; Ziganshin, B.A.; Elefteriades, J.A. The Mystery of the Z-Score. AORTA J. 2016, 4, 124–130. [CrossRef]
[PubMed]

23. Ayubi, E.; Bashirian, S.; Khazaei, S. Depression and Anxiety among Patients with Cancer during COVID-19 Pandemic: A
Systematic Review and Meta-analysis. J. Gastrointest. Cancer 2021, 52, 499–507. [CrossRef] [PubMed]

24. Rentscher, K.E.; Zhou, X.; Small, B.J.; Cohen, H.J.; Dilawari, A.A.; Patel, S.K.; Bethea, T.N.; Van Dyk, K.M.; Nakamura, Z.M.; Ahn,
J.; et al. Loneliness and mental health during the COVID-19 pandemic in older breast cancer survivors and noncancer controls.
Cancer 2021, 127, 3671–3679. [CrossRef] [PubMed]

25. Danielle, W.L.N.; Chan, F.H.F.; Barry, T.J.; Lam, C.; Chong, C.Y.; Kok, H.C.S.; Liao, Q.; Fielding, R.; Lam, W.W.T. Psychological
distress during the 2019 Coronavirus Disease (COVID-19) pandemic among cancer survivors and healthy controls. Psychooncology
2020, 29, 1380–1383.

26. Islam, J.Y.; Vidot, D.C.; Camacho-Rivera, M. Evaluating Mental Health–Related Symptoms among Cancer Survivors during the
COVID-19 Pandemic: An Analysis of the COVID Impact Survey. JCO Oncol. Pract. 2021, 17, e1258–e1269. [CrossRef]

27. Michel, G.; Rebholz, C.E.; von der Weid, N.X.; Bergstraesser, E.; Kuehni, C.E. Psychological distress in adult survivors of childhood
cancer: The Swiss Childhood Cancer Survivor study. J. Clin. Oncol. Off. J. Am. Soc. Clin. Oncol. 2010, 28, 1740–1748. [CrossRef]

28. Zeltzer, L.K.; Lu, Q.; Leisenring, W.; Tsao, J.C.I.; Recklitis, C.; Armstrong, G.; Mertens, A.C.; Robison, L.L.; Ness, K.K. Psychosocial
Outcomes and Health-Related Quality of Life in Adult Childhood Cancer Survivors: A Report from the Childhood Cancer
Survivor Study. Cancer Epidemiol. Prev. Biomark. 2008, 17, 435–446. [CrossRef]

29. Zebrack, B.J.; Stuber, M.L.; Meeske, K.A.; Phipps, S.; Krull, K.R.; Liu, Q.; Parry, C.; Hamilton, R.; Robison, L.L.; Zeltzer, L.K.
Perceived Positive Impact of Cancer among Long-term Survivors of Childhood Cancer: A report from the Childhood Cancer
Survivor Study. Psychooncology 2012, 21, 630–639. [CrossRef]

30. Prouty, D.; Ward-Smith, P.; Hutto, C.J. The Lived Experience of Adult Survivors of Childhood Cancer. J. Pediatr. Oncol. Nurs. 2006,
23, 143–151. [CrossRef]

31. Aarts, M.J.; Mols, F.; Thong, M.S.Y.; Louwman, M.W.; Coebergh, J.W.W.; van de Poll-Franse, L.V. Long-term prostate cancer
survivors with low socioeconomic status reported worse mental health-related quality of life in a population-based study. Urology
2010, 76, 1224–1230. [CrossRef]

32. INCa. La Vie Cinq ans Après un Diagnostic de Cancer; Collection: Etat des lieux et des connaissances/Recherche, The National
Cancer Institute (INCa), Boulogne-Billancourt, France, 2018; p. 364.

33. Kale, H.P.; Carroll, N.V. Self-reported financial burden of cancer care and its effect on physical and mental health-related quality
of life among US cancer survivors. Cancer 2016, 122, 283–289. [CrossRef]

34. McLean, C.P.; Asnaani, A.; Litz, B.T.; Hofmann, S.G. Gender differences in anxiety disorders: Prevalence, course of illness,
comorbidity and burden of illness. J. Psychiatr. Res. 2011, 45, 1027–1035. [CrossRef]

35. O’Connor, R.C.; Wetherall, K.; Cleare, S.; McClelland, H.; Melson, A.J.; Niedzwiedz, C.L.; O’Carroll, R.E.; O’Connor, D.B.; Platt, S.;
Scowcroft, E.; et al. Mental health and well-being during the COVID-19 pandemic: Longitudinal analyses of adults in the UK
COVID-19 Mental Health & Wellbeing study. Br. J. Psychiatry 2021, 218, 326–333.

http://doi.org/10.1007/s00520-022-07035-0
http://doi.org/10.1200/JCO.2008.21.1433
http://doi.org/10.1080/08880018.2016.1204400
http://doi.org/10.1002/pbc.20914
http://www.ncbi.nlm.nih.gov/pubmed/16755550
https://fccss.fr/?lang=en
http://doi.org/10.1186/1477-7525-4-77
http://doi.org/10.1016/j.psychres.2019.02.045
http://doi.org/10.1002/ejhf.1376
http://www.ncbi.nlm.nih.gov/pubmed/30592114
http://doi.org/10.1161/CIRCULATIONAHA.115.016686
http://doi.org/10.1007/s00127-005-0882-5
http://www.ncbi.nlm.nih.gov/pubmed/15834780
http://doi.org/10.12945/j.aorta.2016.16.014
http://www.ncbi.nlm.nih.gov/pubmed/28097194
http://doi.org/10.1007/s12029-021-00643-9
http://www.ncbi.nlm.nih.gov/pubmed/33950368
http://doi.org/10.1002/cncr.33687
http://www.ncbi.nlm.nih.gov/pubmed/34161601
http://doi.org/10.1200/OP.20.00752
http://doi.org/10.1200/JCO.2009.23.4534
http://doi.org/10.1158/1055-9965.EPI-07-2541
http://doi.org/10.1002/pon.1959
http://doi.org/10.1177/1043454206287295
http://doi.org/10.1016/j.urology.2010.06.013
http://doi.org/10.1002/cncr.29808
http://doi.org/10.1016/j.jpsychires.2011.03.006


Curr. Oncol. 2022, 29 4116

36. Pierce, M.; Hope, H.; Ford, T.; Hatch, S.; Hotopf, M.; John, A.; Kontopantelis, E.; Webb, R.; Wessely, S.; McManus, S.; et al. Mental
health before and during the COVID-19 pandemic: A longitudinal probability sample survey of the UK population. Lancet
Psychiatry 2020, 7, 883–892. [CrossRef]

37. Proto, E.; Quintana-Domeque, C. COVID-19 and mental health deterioration by ethnicity and gender in the UK. PLoS ONE 2021,
16, e0244419. [CrossRef]

38. Lambert, A.; Cayouette-Remblière, J.; Guéraut, É.; Roux, G.L.; Bonvalet, C.; Girard, V.; Langlois, L. How the COVID-19 epidemic
changed working conditions in France. Popul. Soc. 2020, 579, 1–4.

39. Guignot, C. Détresse Psychologique des Français Pendant le Confinement: Premiers Enseignements de L’enquête COCLICO.
Available online: https://www.univadis.fr/viewarticle/detresse-psychologique-des-francais-pendant-le-confinement-premiers-
enseignements-de-l-enquete-coclico-723694 (accessed on 5 August 2021).

40. Oreffice, S.; Quintana-Domeque, C. Gender inequality in COVID-19 times: Evidence from UK prolific participants. J. Demogr.
Econ. 2021, 87, 261–287. [CrossRef]

41. Zebrack, B.J.; Gurney, J.G.; Oeffinger, K.; Whitton, J.; Packer, R.J.; Mertens, A.; Turk, N.; Castleberry, R.; Dreyer, Z.; Robison, L.L.;
et al. Psychological outcomes in long-term survivors of childhood brain cancer: A report from the childhood cancer survivor
study. J. Clin. Oncol. Off. J. Am. Soc. Clin. Oncol. 2004, 22, 999–1006. [CrossRef]

42. Nulty, D.D. The adequacy of response rates to online and paper surveys: What can be done? Assess. Eval. High. Educ. 2008, 33,
301–314. [CrossRef]

http://doi.org/10.1016/S2215-0366(20)30308-4
http://doi.org/10.1371/journal.pone.0244419
https://www.univadis.fr/viewarticle/detresse-psychologique-des-francais-pendant-le-confinement-premiers-enseignements-de-l-enquete-coclico-723694
https://www.univadis.fr/viewarticle/detresse-psychologique-des-francais-pendant-le-confinement-premiers-enseignements-de-l-enquete-coclico-723694
http://doi.org/10.1017/dem.2021.2
http://doi.org/10.1200/JCO.2004.06.148
http://doi.org/10.1080/02602930701293231

	Background 
	Methods 
	Study Population 
	French Childhood Cancer Survivors Cohort 
	General Population 
	Data Sources 
	Outcome Measures 
	Covariates 
	Demographic and Clinical and Data 
	Socioeconomic Data 
	Data on Risk Perception 
	Data on Health Care Use 
	Data on the Perceived Experience of the Pandemic 

	Statistical Methods 

	Results 
	Baseline Characteristics 
	Comparison of the MHI-5 Score of Respondents with the FGP 
	Predictors of the MHI-5 Score 
	Reported Consequences of the Great Lockdown and the COVID-19 Pandemic 

	Discussion 
	Conclusions 
	References

