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RÉSUMÉ

Objectifs : Cette étude visait à déterminer si les personnes atteintes d’un cancer (PAC) présentaient un profil unique de
perception du risque COVID-19 et à identifier les facteurs psychosociaux caractérisant les PAC qui n’appartenaient pas au
profil majoritaire de perception du risque. Procédure : Une étude transversale par auto-questionnaire en ligne a été menée
en France du 25 avril au 7 mai 2020, avec un échantillon (n = 748) comprenant des PAC, des personnes ne recevant pas de
traitement contre le cancer et des personnes n’ayant pas d’antécédents de cancer. Des profils latents de perception du risque
COVID-19 (PLPR) ont été établis. Méthodes : Une régression logistique multinomiale multivariée a été réalisée pour
évaluer l’association entre le statut de cancer et l’appartenance au PLPR. Les caractéristiques des PLPR selon les différents
profils ont été comparées. Résultats : Quatre profils se sont dégagés, allant d’une perception faible du risque à une
perception haute du risque. Les PAC étaient plus susceptibles d’appartenir au profil « Percepteurs à haut risque » (aOR :
3,02; p < 0,001). Les PAC ne correspondant pas à ce profil avaient un niveau socio-économique perçu plus élevé (p < 0,05).
La majorité des PAC avaient un profil commun de perception du risque COVID-19, principalement influencé par les
connaissances médicales désignant le cancer comme un facteur de risque d’avoir une COVID-19 grave. Le niveau socio-
économique perçu était un facteur déterminant de la perception des risques parmi les PAC. Conclusion : Les interventions
visant à modifier la perception du risque de COVID-19 devraient tenir compte de ces facteurs, en mettant particulièrement
l’accent sur les préoccupations liées à l’infection par le SRAS-CoV-2.

MOTS CLÉS
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ABSTRACT
Aims: This study aimed to determine if people with cancer (PWC) exhibit a unique COVID-19 risk perception profile and
identify psychosocial factors characterizing PWC who do not conform to the majority risk perception profile. Procedure: A
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cross-sectional online self-questionnaire study was conducted in France from April 25 to May 07, 2020, with a sample
(n = 748) comprising PWC, individuals not currently receiving cancer treatment, and those without a history of cancer.
Latent profiles of COVID-19 risk perception (PCRP) were established. Methods: A multivariate multinomial logistic
regression was performed to assess the association between cancer status and PCRP membership. Characteristics of
PWC across different profiles were compared. Results: Four profiles emerged, ranging from Low-Risk to High-Risk
Perceivers. PWC were more likely to belong to the High-Risk Perceivers profile (aOR: 3.02; p < 0.001). PWC not
conforming to this profile had a higher perceived socioeconomic level (PSL) (p < 0.05). The majority of PWC
demonstrated a specific COVID-19 risk perception profile, mainly influenced by medical knowledge linking cancer to
increased COVID-19 severity. PSL was a key determinant in shaping risk perception among PWC. Conclusion:
Interventions targeting COVID-19 risk perception modification should consider these factors, with particular emphasis
on addressing concerns related to SARS-CoV-2 infection.
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Introduction

In December 2019, the world was introduced to COVID-19, a
new coronavirus disease caused by Severe Acute Respiratory
Syndrome Coronavirus 2 (SARS-CoV-2) [1]. During the
initial stages of the pandemic, there were no vaccines or
antiviral treatments available, prompting countries to
impose lockdowns and enforce social distancing measures.
These behavioral prescriptions aimed to reduce person-to-
person contact and slow down the virus’s spread. However,
the virus continued to spread rapidly across the globe,
leading to the largest pandemic of the 21st century. By May
2020, there were 3.86 million reported cases of SARS-CoV-2
infection and over 280,000 deaths [2]. Moreover, the
pandemic placed immense pressure on health care systems
worldwide. As a result, the provision of cancer care was
severely disrupted, with non-urgent medical consultations
and surgeries being postponed [3]. These delays in
treatment resulted in increased psychological distress for
people with cancer [4].

Furthermore, cancer has been identified as a significant
risk factor for developing severe cases of COVID-19 and
experiencing higher fatality rates [5]. As a result, people
with cancer (PWC) are considered a particularly vulnerable
group during the pandemic. Their risk perception has been
influenced by several factors, including the anxiety-
provoking media context, confinement measures, and their
tendency to compare their risk to that of others [6–9].

In addition to these factors, sociodemographic and
health variables play a role in shaping risk perception. For
example, men generally perceive lower risks associated
with COVID-19 than women [10,11], both in terms of
personal vulnerability and the severity of potential
consequences [12,13]. Age also influences risk perception,
with younger individuals typically being less concerned
about COVID-19 than older individuals [13]. However,
more nuanced results emerge when differentiating between
perceived vulnerability and perceived severity of the
disease. While older age is positively associated with
perceived severity, it is negatively associated with perceived
vulnerability [12,14–16].

Furthermore, having indirect experiences with the virus,
such as knowing someone infected with SARS-CoV-2, leads to
heightened risk perception. Due to the widespread
dissemination of warning messages emphasizing the
vulnerability of immunocompromised individuals,
particularly cancer patients, to COVID-19 (Haut Conseil de
la Santé Publique, 2021), it is likely that individuals with
pre-existing health conditions experienced a more acute
perception of risk related to the virus. In line with this,
research has demonstrated a higher perception of
vulnerability in patients suffering from chronic diseases [17]
or cancer [17,18].

To our knowledge, no study has focused on
characterizing the risk perception of COVID-19 among
patients with cancer compared to those who have had
cancer or those who have never had cancer. This is a major
gap in the scientific literature. Indeed, COVID-19 risk
perception is positively associated with the adoption of
preventive behaviors [19,20] (e.g., COVID-19 vaccination),
cancer treatment adherence [21] and the level of worry
about many aspects of life [22] (e.g., losing someone you
love, the health care system being overloaded, having to face
loneliness). Thus, the results of this research will allow the
implementation of psychosocial interventions based on the
modification of the COVID-19 risk perception promoting
optimal prevention practices while preserving PWC from
too high a level of worry. Thus, the main objectives of the
study presented in this article were (1) to determine whether
PWC, compared to people without cancer, shared a single
COVID-19 risk perception profile and (2) to identify,
among PWC, the psychosocial factors associated with
belonging to a particular COVID-19 risk perception profile.
The secondary aim of the study was to identify psychosocial
and health factors associated with different profiles of
COVID-19 risk perception.

Methodology

Design
The data were collected as part of the “Représentations
Sociales, Adaptations, Risques: Cancer et COVID-19” study
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(RAR2C—Social Representations, Adaptations, Risks: Cancer
and COVID-19). This was a cross-sectional study using an
online self-report questionnaire available on the Seintinelles
platform (https://www.seintinelles.com/) from April 25 to
May 07, 2020. See Fig. 1 for a summary of the procedure.

Participants
The questionnaire was open to everyone registered on the
platform (people with or without cancer). The study
included only participants who were 18 years of age or
older. No exclusion criteria were applied.

Procedures
Only those who chose to complete the “Risk” portion of the
questionnaire are included for this analysis. Details of the
procedure are given in the supplementary material.

Measurements1

Risk perception
The following variables were used for the risk representation
profiles (a) perceived level of control over COVID-19, (b)
the perceived probability of becoming infected by SARS-
CoV-2, (c) comparative probability of becoming infected by
SARS-CoV-2, (d) concern about becoming infected by
SARS-CoV-2, (e) assessment of the severity of the
consequences of COVID-19 on one’s health and (f)
assessment of the duration of COVID-19’s health
consequences on health. Finally, participants were asked to
indicate whether they felt protected by the confinement.

Health
Psychological distress. To measure psychological distress, the
French version [23] of the 12-item General Health
Questionnaire was used (GHQ-12). The score on each
question was dichotomized (0-0-1-1). The higher the score,
the greater the psychological distress. The internal
consistency of the GHQ-12 measured in our sample was
good (α = 0.81 and Ω = 0.82).

Cancer. Participants were asked if they had ever had
cancer in their lifetime. If so, they were asked if they were
still undergoing treatment and the cancer site.

Other chronic diseases. Participants were asked if they
suffered from one or more chronic diseases (other than
cancer). These diseases were divided into two groups: (1)
diseases that lead to a weakened condition in relation to
COVID-19 and (2) diseases that do not lead to a weakened
condition in relation to COVID-19. These groups were
established referring to the opinion issued by France’s Haut
Conseil de la Santé Publique [24].

Sociodemographic data
Sociodemographic data such as gender, age, subjective
socioeconomic position (on a 10-point Likert scale ranging
from “the worst place in society” to “the best place in
society”), relationship status and residential environment
(urban, rural, or peri-urban), and knowing someone who
has had COVID-19, were gathered.

Statistical analysis
The statistical analyses were carried out on R software [25].
The graphical representations have been made using the
following packages: ggplot2 [26] and ggpubr [27].

Descriptive statistics and partial correlations
The descriptive statistics—for the quantitative variables—
were calculated using their means, standard deviation,
medians, extreme values, and the first and third quartiles

FIGURE 1. Flowchart of the study process.

1 The detail of the measurements is available in supplementary material.
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using R package gtsummary [28]. Categorical variables were
described by the number and percentage of each modality.
Finally, partial correlations between risk perception variables
were estimated using the R package ppcor [29].

Latent profile analysis
To uncover potential heterogeneity in COVID-19 risk
perception among cancer patients, we used Latent Profile
Analysis (LPA) instead of direct group comparisons. We
identified latent risk perception profiles for the entire
sample and examined which profile was most common
among cancer patients. LPA, using the package tidyLPA
[30], was performed with six risk perception variables (see
supplementary materials for details). Skewed variable
distributions were normalized using the non-paranormal
transformation [31] in the R package huge [32]. After
estimation, latent profile models were compared via BLRT,
BIC, AIC, and entropy scores to determine the best model.
Profiles were plotted and compared using Kruskal-Wallis
test, and Conover’s non-parametric all-pairs comparison test
[33] was employed for post-hoc testing using the R package
PMCMRplus [34].

Univariate and multivariate statistics
At first, on health and sociodemographic variables, univariate
tests (v2 test for qualitative variables and the Kruskal-Wallis
test for quantitative variables) were performed to identify
the factors associated with each profile. Then, significant
variables at the threshold of p < 0.05 were included in the
multinomial logistic regression model. The profile with the
largest number of individuals was used as the reference
profile. The model was estimated with the package nnet
[35]. Finally, the model’s goodness of fit was tested with the
Hosmer-Lemeshow test [36] using the package
generalhoslem [37].

Ethics
Personal data from the Seintinelles association relative to
the constitution and management of a panel of people
for research were processed by CNIL’s health care division
under No. 1688474. The study received a favorable
opinion from Inserm’s Comité d’Évaluation Éthique
(Ethical Review Committee) No. 20-682 dated April 14,
2020.

Findings

Characteristics of participants
The RAR2C study gathered answers from 2,882 individuals.
Approximately 30% (n = 748) answered the questions
concerning risk and comprised the sub-sample used for our
analyses. These 748 respondents had an average age of 48
years. The average perceived socioeconomic level was
relatively high (m = 6.50). Almost all participants were
female (95.5%) and lived in couples (75.8%). 43% lived in
urban areas. Most of them had not experienced a loved
one’s death (98.3%), although 35% of the participants had
someone close to them who had had COVID-19. 75.7% of
the participants stated that they did not have any chronic
disease, and 64.4% said they had never had cancer. At the

time of the survey, 13% were undergoing treatment for
cancer. With a mean of 5.59, individuals felt protected by
the lockdown. Finally, the average GHQ-12 score (2.94) was
reliable, indicating good mental health (see Table 1).

TABLE 1

Characteristics of the sample

n = 748

Age

Mean ± SD 48.52 ± 13.68

Median (25%–75%) 48.50 (38.00–
60.00)

Minimum-Maximum 19.00–82.00

Perceived SES

Mean ± SD 6.50 ± 1.62

Median (25%–75%) 7 (5–8)

Minimum–Maximum 1–10

Gender (%)

Female 714 (95.5)

Male 34 (4.5)

Residence area (%)

Rural 205 (27.4)

Peri-urban 221 (29.6)

Urban 322 (43.0)

Marital status (%)

Single 181 (24.2)

In a relationship 567 (75.8)

Cancer (%)

Never had 482 (64.4)

Had cancer 167 (22.3)

Having cancer 99 (13.2)

For breast cancer (% ⋄) 209 (78.6)

For non-breast cancer (% ⋄) 57 (21.4)

Chronic disease (%)

No chronic disease 566 (75.7)

Chronic weakening disease* 95 (12.7)

Other chronic diseases 87 (11.6)

Had at least one relative with COVID-19 (%) 262 (35.0)

Had at least one relative who died of COVID-
19 (%)

13 (1.7)

Feeling of being protected by lockdown

Mean ± SD 5.59 ± 1.51

Median (25%–75%) 6 (5–7)

Minimum-Maximum 1–7

GHQ-12

Mean ± SD 2.94 ± 2.75

Median (25%–75%) 2 (1-5)

Minimum-Maximum 0–12
Note: SD: Standard Deviation; GHQ-12: 12-Item General Health Question-
naire; SES: Socioeconomic Status; ⋄ of individuals with cancer; * In relation
to COVID-19.
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Risk perception, latent profiles, and associated factors
Perception of the risk associated with COVID-19
For all six variables (Table 2) used to characterize COVID-19
risk perception, perceived control had the lowest average score
(mean [m] = 2.67), followed by the assessment of the
comparative probability of becoming infected by SARS-
CoV-2 (m = 4.16) and the assessment of the severity of the
COVID-19’s health consequences (m = 3.31). On the other
hand, the highest average scores were observed for the
assessment of concern about becoming infected by SARS-
CoV-2 (m = 4.71), the perceived probability of becoming
infected by SARS-CoV-2 (m = 4.52), and the assessment of
the duration of COVID-19’s health consequences (m =
4.36). For the participants, SARS-CoV-2 infection and the
resulting disease are seen as a highly worrisome risk overall,
which is uncontrollable and highly probable, with serious
consequences. However, there is a remarkable dispersion of
participants’ responses to the questions on the concerns
raised by the disease and the perception of its consequences.

Table 2 shows the partial correlations between the
COVID-19 perceived risk variables. The perceived control
was significantly associated with the perceived severity and
the perceived duration but not significantly associated with
other variables. The perceived probability was significantly
associated with the comparative probability and the level of
concern. The comparative probability was also significantly
associated with the level of concern. In addition, the level of
concern was significantly associated with the perceived
severity and the perceived duration. Finally, perceived

severity and perceived duration were significantly, positively,
and strongly correlated.

Risk perception profiles
With a concern for parsimony in our Latent Profile Analysis
(LPA), we did not explore models with more than six
profiles (Table 3). Following the recommendations of the
literature [38], the models containing profiles regrouping
less than 5% of the sample were discarded. Taking the BIC
and the BLRT (at p < 0.05) into account led us to consider
the four-profile model the most relevant, whose entropy was
satisfactory.

Fig. 2 presents the average score per profile on the
different dimensions of risk perception. There was no
significant difference in perceived control (Fig. 1A) and
perceived probability (Fig. 1B). However, the comparative
probability (Fig. 1C) allowed two profiles to be distinguished
from each other (p < 0.05). Furthermore, all profiles differed
from each other in their level of concern (Fig. 1D), level of
perceived severity (Fig. 1E), and perceived duration (Fig. 1F)
(each with a p < 0.0001). The four profiles are distributed
from lowest to highest perceived risk. Thus, the different
profiles were respectively named: low risk perceivers (20.6%;
n = 154), moderately low risk perceivers (33.7%; n = 252),
moderately high-risk perceivers (18.7%; n = 140), and high-
risk perceivers (27%: n = 202). In the high-risk perceivers
profile, the disease was considered very serious (i.e.,
COVID-19’s duration and health consequences) and very
worrisome.

TABLE 2

Descriptive statistics and partial correlations between the COVID-19 perceived risk variables

Mean ± SD 1 2 3 4 5 6

1. Perceived control 2.67 ± 1.74 1

2. Perceived probability 4.52 ± 1.61 <0.01 1

3. Comparative probability 4.16 ± 1.14 0.02 0.25*** 1

4. Level of concern 4.71 ± 1.90 <0.01 0.06** 0.09*** 1

5. Perceived severity 4.31 ± 1.93 −0.06** −0.02 <0.01 0.22*** 1

6. Perceived duration 4.36 ± 1.91 0.06* 0.01 <0.01 0.21*** 0.68*** 1
Notes: SD: standard deviation; *p < 0.05; **p < 0.01; ***p < 0.001 are presented the coefficient τ of Kendall.

TABLE 3

Latent profile analysis model fit indices

Model tested Log-Likelihood BIC AIC Entropy BLRT BLRT p-value Distribution of individuals by profile (%)

1 −8690.96 17461.33 17405.92 1.00 – – 100

2 −8177.54 16480.81 16393.08 0.85 1026.84 <0.01 46.4–53.6

3 −7974.52 16121.10 16001.05 0.86 406.03 <0.01 31.1–28.1–40.8

4 −7910.96 16040.30 15887.93 0.85 127.12 <0.01 27–20.6–18.7–33.7

5 −7917.86 16100.41 15915.17 0.85 −13.78 0.99 26.7–22.6–6.4–3.6–40.6

6 −7876.74 16064.50 15847.48 0.85 82.23 <0.01 25–9.5–26.1–5.3–0.9–33.2
Notes: BIC: Bayesian information criterion; AIC: Akaike information criterion; BLRT: Bootstrap likelihood ratio test.
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Conversely, in the low-risk perceivers profile, the disease
was considered benign and is not really a source of concern.
The other two profiles can be qualified as intermediate. The
moderately high perceivers profile covers individuals who
perceived the risk as moderately high. The disease was
represented as being moderately serious and worrisome. The
moderately low perceivers profile was the most common.
The disease was considered as not being very serious and
not very worrisome.

Association between cancer and risk perception profiles
Multivariate multinomial logistic regression was performed to
determine whether individuals with cancer had a specific
COVID-19 risk perception profile. The model had a good
adjustment quality (Hosmer-Lemeshow test’s p-value =
0.716)2.

As show in Table 4, regardless of the effect of other
chronic diseases than cancer, age, subjective socioeconomic
status, marital status, the area of residence, having relatives
with COVID-19, perceived protection by confinement, and
psychological distress: people undergoing cancer treatment
were much more likely than others to belong to the high-
risk profile (Adjusted Odds Ratio [aOR]: 3.02; p < 0.001).

Being on cancer treatment was not associated with any
other profile. However, those who had cancer were more
likely to belong to the high-risk profile (aOR: 2.97; p <
0.001) and to the moderately high-risk profile (aOR: 1.78; p
< 0.049). Significant associations with control variables are
presented in the supplementary material.

Factors associated with perceived risk of COVID-19 among
individuals with cancer
Our last objective was to identify, among people undergoing
cancer treatment (n = 99), the psychosocial factors that
distinguish individuals from different profiles of risk
perception. Indeed, not all people undergoing cancer
treatment belonged to the high-risk profile; 44% (n = 44)
belonged to the high-risk profile, 21% (n = 21) belonged to
the moderately high-risk profile, 25% (n = 25) belonged to
the moderately low risk profile, and 9.1% (n = 9) belonged
to the low-risk profile (see Fig. 3).

A series of univariate tests were conducted with the
health and psychosocial variables (Cf. supplementary
materials). Between COVID-19’s risk perception profiles,
only the perceived SES was significantly different (p = 0.032)
(Fig. 2). Among those undergoing cancer treatment, those
not belonging to the high-risk perceivers profile (i.e.,
belonging to the moderately high perceivers or moderately
low perceivers profiles) had a significantly higher perceived
SES level (respectively, p < 0.05 and p < 0.01).

FIGURE 2. The plot of scores per profile on COVID-19 risk perception variables. LR: low risk perceiver; MLR: moderately low risk perceivers;
MHR: moderately high risk perceiver; HR: high risk perceivers; **p < 0.01; ***p < 0.001; ****p < 0.0001; the black dots represent the means.

2 A nonsignificant p-value indicates no evidence that the observed
and expected frequencies differ (i.e., evidence of good fit).
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TABLE 4

Association between cancer status and risk perception profiles of COVID-19

Comparison group1 Characteristic aOR (95% CI) p-value

Low-Risk profile Cancer

Never had cancer

Having cancer 0.87 (0.38–2.01) 0.74

Had cancer 1.20 (0.64–2.23) 0.57

Other chronic diseases than cancer

No chronic disease

Chronic weakening disease 0.48 (0.15–1.49) 0.20

Other chronic disease 0.85 (0.39–1.86) 0.69

Age 0.96 (0.95–0.98) <0.001

Perceived SES 0.93 (0.81–1.08) 0.35

In a relationship

No

Yes 0.75 (0.46–1.22) 0.24

Residence area

Urban

Peri-urban 0.96 (0.59–1.55) 0.86

Rural 0.59 (0.34–1.05) 0.071

Had at least one relative with COVID-19

No

Yes 0.80 (0.52–1.23) 0.31

Feeling of being protected by lockdown 0.87 (0.77–0.99) 0.036

Psychological distress 1.03 (0.95–1.12) 0.52

Moderately High-Risk profile Cancer

Never had cancer

Having cancer 1.75 (0.89–3.44) 0.11

Had cancer 1.78 (1.01–3.15) 0.049

Other chronic diseases than cancer

No chronic disease

Chronic weakening disease 2.58 (1.28–5.22) 0.008

Other chronic diseases 1.53 (0.76–3.09) 0.23

Age 1.01 (0.99–1.03) 0.31

Perceived SES 0.85 (0.73–0.98) 0.024

In a relationship

No

Yes 2.50 (1.37–4.57) 0.003

Residence area

Urban

Peri-urban 0.86 (0.50–1.47) 0.57

Rural 1.48 (0.87–2.50) 0.15

Had at least one relative with COVID-19

No

Yes 0.83 (0.53–1.30) 0.40

Feeling of being protected by lockdown 1.09 (0.93–1.26) 0.28

Psychological distress 1.17 (1.08–1.27) <0.001

(Continued)
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Discussion

Our analysis shows that, in a context of major health crisis due
to a hitherto unknown virus, where scientific knowledge is
uncertain and under construction, there was a typical
organization of the representation of the risk related to
COVID-19 among PWC (whatever the type or stage of
cancer). Although most PWC perceive high risk, this is not
the only perception observed among them. Perceived
socioeconomic status was found to be involved in the
variation in risk perception. Thus, the experience of somatic
vulnerability appears essential but not sufficient to
understand the relationship with health risks for people with
cancer.

The risk associated with SARS-CoV-2 infection is
consensually perceived as both uncontrollable and highly
probable. This risk is also perceived as being worrisome and
severe, although the participants’ perceptions on this subject
are not unanimous. This perception seems relevant to an
epidemic phenomenon, quickly spreading and with
potentially lethal consequences. When these data were
collected, little or no knowledge existed about this risk, its
origin, methods of protection, or how to deal with it. The
characteristics of the COVID-19 risk were close to those

found by Slovic [39] to characterize catastrophic risks,
assessed as feared and unknown risks, such as those related
to chemical industries or biotechnologies.

The perception variables formed a group of variables that
were relatively well associated, arguing for a conceptual
consistency of the perceived risk as we measured it.

The partial correlation analysis between the six
dimensions of risk perception tended to show a conceptual
consistency of the perceived risk as we measured it.
Perceived control was the variable least conditionally
associated with the rest of the variables. The level of
concern was conditionally associated with severity, duration,
and perceived probability. Finally, individuals did not
distinguish between the perceived duration and severity of
the COVID-19. Thus, a severe infection would necessarily
be long, and conversely, a long infection would necessarily
be severe.

The latent profile analysis performed distinguished four
major profiles with respect to the individual risk of being
infected by COVID-19, which notably differed in terms of
(1) the level of concern about becoming infected, (2) the
perception of the severity of the health consequences in case
of infection and (3) the perception of the duration of the
health consequences.

Table 4 (continued)

Comparison group1 Characteristic aOR (95% CI) p-value

High-Risk profile Cancer

Never had cancer

Having cancer 3.02 (1.63–5.60) <0.001

Had cancer 2.97 (1.74–5.05) <0.001

Other chronic diseases than cancer

No chronic disease

Chronic weakening disease 4.64 (2.42–8.90) <0.001

Other chronic disease 2.59 (1.39–4.83) 0.003

Age 1.02 (1.00–1.04) 0.034

Perceived SES 0.69 (0.60–0.80) <0.001

In a relationship

No

Yes 1.26 (0.76–2.09) 0.36

Residence area

Urban

Peri-urban 0.76 (0.45–1.27) 0.29

Rural 0.92 (0.54–1.55) 0.74

Had at least one relative with COVID-19

No

Yes 0.58 (0.37–0.91) 0.018

Feeling of being protected by lockdown 1.31 (1.12–1.53) <0.001

Psychological distress 1.19 (1.10–1.29) <0.001

Hosmer-Lemeshow goodness of fit tests for multinomial regression models: χ2 = 19.66; df = 24; p = 0.716
Notes: 1Moderately Low Risk Perceivers profile was designated as the reference profile; aOR = Adjusted Odds Ratio; CI = Confidence Interval; aOR are calculated
frommultinomial logistic regression coefficients (not shown) that represent the probability of being in profile “Moderately low Risk Perceivers”. aOR greater than
1 indicates a higher probability of belonging to the target profile than the referent profile, aOR less than 1 indicates a lower probability of belonging to the target
profile than the referent profile.
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The four profiles produce a polarized continuum ranging
from a profile associated with a low level of perceived risk
(Low Risk Perceivers) to a very high level of perceived risk
(High-Risk Perceivers). This configuration is close to that
previously identified by Yang et al. [40]. Like us, they
distinguish different profiles that differ by the degree of
intensity of COVID-19 risk perception (i.e., Risk Deniers,
Risk Neutrals, Risk Exaggerators). Nevertheless, their results
differ from ours in the number of profiles described and in
the relative importance of each of these profiles. Our results
enabled us to isolate four profiles instead of three for Yang
et al. [40]: Low Risk/Moderately Low Risk Perceivers vs.
Moderately High/High-Risk Perceivers. Also, our
configuration does not include a neutral profile.

Cancer and COVID-19 risk perception. Our results
show that PWC were about three times more likely to
belong to the high-risk perceivers profile than those who
had never had cancer. This relationship was also observed
for people who have already had cancer. In addition,
compared to people who have never had cancer, those who
have had cancer were more likely to have a moderately high
perceived risk of COVID-19. These results support the
hypothesis that how individuals with cancer develop a risk
perception of COVID-19 is based partly on medical
knowledge widely disseminated in social communication (e.
g., media) that presented cancer as a vulnerability factor for
SARS-CoV-2 infection. The association between somatic
vulnerabilities and COVID-19 risk perceptions, for a large
part, was consistent with the literature. These results are in
accordance with those found in the study by Chen et al.
[41], carried out on a sample of people with cancer, which
showed that the level of concern related to cancer’s
progression is positively associated with the level of concern
related to COVID-19. The link between a high perception of

risk related to COVID-19 and having cancer is also found
in a study of all (n = 171,087) COVID-19 cases diagnosed
in Portugal until April 2020. Along the same lines, among
cancer survivors, the farther their cure dates are in the past,
the less concern they show for the health consequences of
COVID-19 [18].

Nevertheless, not all individuals with cancer belonged to
the high-risk perceivers profile. Thus, we sought to identify
factors characteristic of individuals who do not belong to
the high-risk perceivers profile among cancer patients. A
higher perceived SES level characterized cancer patients who
did not belong to the high-risk profile. This is consistent
with studies that find a positive association between low SES
and COVID-19 prevalence and mortality [42–44], and a
higher level of concern among PWC [45]. Because they have
a lower level of trust in institutions and governments, the
most socioeconomically precarious populations are the most
vulnerable during natural disasters [46]. Thus, in the
context of the COVID-19 crisis, the least socioeconomically
precarious individuals would have more confidence in
institutions (e.g., governments, health care system,
physicians) to preserve their health in the event of SARS-
CoV-2 infection. However, a study dedicated to the study of
risk perception of COVID-19 found results contrary to ours;
individuals with high-risk perception had a higher SES [47].
The discussion of the secondary results is presented in the
supplementary materials.

The level of concern: a double-edged emotion. It is
beneficial for people to maintain a sufficient level of concern
to ensure preventive behaviors [20,48]. However, the concern
is also a factor in psychological distress and intergroup
violence [49]. Thus, the concern appears to be a fundamental
dimension of risk perception that should be carefully
influenced and deserves special attention during the follow-

FIGURE 3. The plot of perceived SES scores by profile among individuals undergoing cancer treatment. LR: low risk perceiver; MLR:
moderately low risk perceivers; MHR: moderately high risk perceiver; HR: high risk perceivers; *p < 0.05; **p < 0.01; the black dots
represent the means.
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up of cancer patients. Concern about SARS-CoV-2 infection
can be either self-oriented3 or other-oriented4. To influence
the level of concern, interventions differentiated according to
the nature of the concern seem appropriate.

Recommendations, Future Direction and Conclusion

Therefore, we recommend that Health Care Providers (HCP)
investigate the nature of their patients’ SARS-CoV-2-related
concerns by inviting them to express themselves freely about
their concerns and the contexts in which they arise. At the
same time, HCPs can assess the extent to which this
concern is associated with (1) psychological distress, (2)
effective prevention behaviors, and (3) good knowledge
about COVID-19. This information will contribute to
implementing interventions that focus on COVID-19’s risk
perception. Concern should be mitigated for patients with a
high-risk perception profile if it causes psychological
distress. For PWC with a high-risk perception who do not
engage in preventive behaviors, it is appropriate to at least
attenuate the level of concern and build with them easily
appropriable prevention solutions considering their social
and material living conditions. The prevention measures
must be adapted to the constraints of life and not the
opposite. For patients with a low level of concern and too
little engagement in preventive behaviors, we propose to act
to simultaneously increase their concern and their
perception of severity. However, this type of intervention
must be accompanied by (1) an excellent monitoring of
psychological distress and (2) the collaborative construction
of adapted prevention solutions. Collaborative construction
of prevention solutions with patients is even more crucial
for people of low socioeconomic status.

In any case, we recommend maintaining a high
perception of severity to prevent disengagement from
preventive behaviors or optimize adopting these behaviors.
In addition, since the level of knowledge about COVID-19
is positively related to effective prevention behaviors [50],
interventions should also include constructive and didactic
exchanges that allow patients to acquire accurate knowledge
about COVID-19.

Several limitations need to be considered when
interpreting our results. In the non-representative sample,
men were under-represented, as were single people and
socioeconomically precarious individuals. The online
questionnaire could only reach people with access to the
Internet. This calls for caution in generalizing our results to
the general population. The participants were recruited
through the collaborative “Seintinelles” platform, which
brings together volunteers willing to participate in cancer
studies. Given the cross-sectional nature of the data, it was
not possible to show causal links between variables. The
associations found will have to be confirmed by a
longitudinal study or by default, via more specific analyses

such as Bayesian network analysis. Given the relatively small
number of cancer patients in our sample, studying the
differences between different cancers was impossible. Studies
with a greater diversity of cancer types would show possible
differences in risk perception depending on the type and
severity of cancer. A single-item measure of SES does not
allow an extremely fine analysis of the influence of this
factor. Studies that measure SES in more detail could be
very informative. Finally, the data were collected in a very
singular context; that of a total lockdown imposed by the
French government. A longitudinal approach would allow
us to verify the robustness of the results over time and the
change of context.

Future research should explore COVID-19 risk perception
dynamics over time, especially as new information and
treatments emerge. Longitudinal studies and larger samples
with diverse cancer types can provide deeper insights into risk
perception differences depending on cancer type and severity.
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