& frontiers

Frontiers in

BRIEF RESEARCH REPORT
published: 05 April 2022
doi: 10.3389/fpsyg.2022.772128

OPEN ACCESS

Edited by:

Chiara Acquati,
University of Houston,
United States

Reviewed by:

Wanderson Moreira,
University of Sao Paulo, Brazil
Valentina Tesio,

University of Turin, ltaly

*Correspondence:
Lucilla Lanzoni
lanzoni.lucilla@gmail.com

Specialty section:

This article was submitted to
Psycho-Oncology,

a section of the journal
Frontiers in Psychology

Received: 07 September 2021
Accepted: 11 March 2022
Published: 05 April 2022

Citation:

Lanzoni L, Brivio E, Oliveri S,

Guiddi F, Chichua M,

Mazzocco K and Pravettoni G (2022)
The Burden of the Pain: Adverse
Mental Health Outcomes of
COVID-19 in Women With and
Without Cancer.

Front. Psychol. 13:772128.

doi: 10.3389/fosyg.2022.772128

Check for
updates

The Burden of the Pain: Adverse
Mental Health Outcomes of
COVID-19 in Women With and
Without Cancer

Lucilla Lanzoni™, Eleonora Brivio', Serena Oliveri’, Paolo Guiddi’, Mariam Chichua?,
Ketti Mazzocco'? and Gabriella Pravettoni?

"Applied Research Division for Cognitive and Pychological Science, Istituto Europeo d’Oncologia IRCCS, Milan, Italy,
2Department of Oncology and Hemato-Oncology, University of Milan, Milan, Italy

The coronavirus disease 2019 (COVID-19) pandemic had a negative psychological impact
on the population at scale, yet it is possible that vulnerable patient populations may
experience a heavier burden with increased feelings of anxiety and distress. Cancer
patients have to trade-off between the fear of exposing themselves to the virus and the
need to continue life-saving medical procedures. The present study investigated the
prevalence of generalized anxiety and post-traumatic stress symptoms (PTSS) in a
population of ltalian cancer patients and healthy participants in the months following the
COVID-19 outbreak. Using standardized measures of PTSS (impact of event scale revised;
IES-R) and generalized anxiety (generalized anxiety scale; GAD-7), we found that patients
experienced higher levels of adverse mental health outcomes. Several variables were
found to negatively affect PTSS and anxiety in this population, including the younger age
of respondents, having children, and the impossibility to attend regular medical check-ups.
These findings stress the importance of maintaining a clear and regular communication
with patients throughout future waves of the pandemic and ensure continuity of care in
this vulnerable population. Furthermore, this study indicates the need to establish
psychological interventions aimed at patients with cancer, targeting especially younger
generations who are more likely to experience adverse psychological outcomes.

Keywords: COVID-19, cancer, post-traumatic stress, generalized anxiety, psychological outcomes, female health

INTRODUCTION

The coronavirus disease 2019 (COVID-19) outbreak originated in Wuhan, China in late December
2019 and quickly escalated into a global pandemic (Liu et al, 2020; Zhu et al., 2020). While
this has caused formidable disruption to the world population at scale, the psychological
impact in vulnerable groups with pre-existing conditions calls for special attention. As a life-
threatening disease, cancer increases the risk of developing mental health problems, including
depression, anxiety, and distress (Mitchell et al., 2011; Inagaki et al., 2015; Ng et al., 2018).
It is estimated that approximately one-third of cancer patients are affected by mental health
disorders (Massie, 2004; Singer et al., 2010; Mitchell et al., 2011). Additionally, at the time of
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the study, it was unclear whether the effects of COVID-19
would be more severe in cancer patients. The general consensus
is now that the mortality rate for infected cancer patients is
significantly higher compared to the general population (Chen
et al., 2020a; Gosain et al., 2020; Mehta et al., 2020). Thus,
in a situation of health emergency, such as the one we are
currently facing, these patients are likely to experience a trade-off
between the increased risk of contracting COVID-19 when
receiving cancer treatments and the increased risk of worsening
cancer prognosis when postponing treatments (Burki, 2020).
The present study explores the prevalence of COVID-19-related
distress and anxiety in a population of Italian cancer patients.

A growing number of studies conducted during the COVID-19
pandemic have already highlighted mental health issues in the
general population (Cuiya et al., 2020; Hossain et al., 2020a,b;
Xiong et al, 2020). In Italy, one of the most severely hit
countries in Europe in the first wave of the pandemic, several
studies have explored the psychological impact of the pandemic
using online and remotely administered surveys (Ferrucci et al.,
2020; Mazza et al., 2020; Rossi et al., 2020; Brivio et al., 2021a).
Three weeks into the national lockdown Rossi et al. (2020)
found relatively high levels of adverse mental health outcomes
among Italians, with 37% reporting post-traumatic stress
symptoms (PTSS), 17% reporting depressive symptoms, and
21% reporting severe anxiety symptoms. Being a woman and
younger age were associated with more severe psychological
outcomes. Focusing on the COVID-19 pandemic as a traumatic
event, partly worsened by media communication (Brivio et al.,
2020), Brivio et al. (2021a) assessed PTSS and generalized
anxiety in the months following the disease outbreak. An online
survey was set up for this exploratory study and included the
standardized Italian versions of the impact of event scale revised
(IES-R) and the generalized anxiety scale (GAD-7), as well as
socio-demographic questions to identify potential risk factors.
Results revealed severe levels of PTSS and mild levels of anxiety
in the general population and identified important gender and
age differences. Specifically, younger respondents displayed
higher levels of distress and anxiety than older respondents,
and female respondents experienced greater distress and anxiety
compared to males. This gender effect mirrors findings from
other studies (Mazza et al., 2020; Rossi et al., 2020) and appears
to be consistent with studies on the fear of COVID-19, where
anxiety is observed to be higher in women (Evren et al., 2020;
Soraci et al., 2020; Reznik et al., 2021).

COVID-19 has detrimental effects on the lives of cancer
patients due to the uncertainty regarding treatment and screening,
combined with the fear of being infected (Gregucci et al., 2020;
Brivio et al., 2021b). Several studies have reported considerably
high levels of anxiety, depression, and post-traumatic stress
disorder (Beaty et al., 2018; Chen et al., 2020b, 2021; Sigorski
et al., 2020; Swainston et al, 2020; Ayubi et al., 2021; Yasin,
2021), and increased emotional vulnerability (Pigozzi et al,
2021). In some cases, respondents were cancer patients undergoing
treatment at the time of the study (Sigorski et al., 2020; Chen
et al,, 2021), but active treatment status was not always among
the inclusion criteria (e.g., Swainston et al., 2020; Yasin, 2021).
The vast majority of surveys were administered online and

assessed patients’ psychological health (Chen et al., 2020b; Romito
et al.,, 2020; Sigorski et al.,, 2020; Swainston et al., 2020; Yasin,
2021) and their fear of tumor progression (Chen et al., 2020b;
Sigorski et al., 2020) during the first wave of the COVID-19
pandemic. Work from China revealed that among 6,213 cancer
patients, 23.4% had depression, 17.7% had anxiety, and 9.3%
had post-traumatic stress disorder (Wang et al., 2020). Compared
with males, females had a higher frequency of worrying about
disease management, higher psychological pressure, and lower
sleep quality because of the pandemic. In Italy, Romito et al.
(2020) used validated questionnaires of anxiety, depression, and
PTSS in patients with lymphoma and found that 36% fulfilled
the diagnostic criteria for anxiety, 31% for depression, and 36%
scored above cutoff for PTSS. In line with other studies, women
were found to be more vulnerable to both anxiety and PTSS
(Dtickers and Olff, 2017), while younger patients showed higher
levels of PTSS, an effect which mirrors the one seen in healthy
participants (Rossi et al,, 2020; Brivio et al., 2021a).

At present, only a handful of studies have directly compared
the psychological effects of the pandemic on cancer patients
and healthy controls, and the evidence is not always consistent
(Musche et al., 2020; Ng et al., 2020). Here we contrasted the
levels of anxiety and PTSS in cancer patients and healthy
participants using two standardized tools, namely, the Generalized
Anxiety Disorder (GAD-7) and the Impact of Event Scale
revised (IES-R). Building on the literature showing an increased
risk of anxiety symptoms and stress in women in both cancer
(Romito et al., 20205 Sigorski et al., 2020) and healthy populations
(Diickers and OIlff, 2017; Rossi et al., 2020; Brivio et al., 2021a),
this investigation focused on a female sample. Disruption to
treatment and screening was also considered, given previous
evidence of higher emotional vulnerability in women who
experienced disruptions to scheduled oncology services
(Swainston et al., 2020). The aim of the present study was
twofold. First, we aimed to compare the prevalence of generalized
anxiety and PTSS between cancer patients and healthy
respondents in Italy, in the months following the outbreak.
Given the additional burden that patients with cancer are
experiencing, we expected to find higher adverse psychological
outcomes in patients compared to healthy participants that
are matched by socio-demographic variables. To our knowledge,
this is the first study to investigate the topic in Italian cancer
patients using a differential design. Second, having established
the extent of the psychological impact of the pandemic on
cancer patients, the study further examined if socio-demographic
variables which have previously been correlated to psychological
outcomes in the general public might be associated with
psychological adverse events in our cancer population.

MATERIALS AND METHODS

Procedure

Data collection took place in the first wave of the COVID-19
pandemic, between April and June 2020. The recruitment
strategy used a snowball sampling method, which is a type
of chain-referral non-probabilistic sampling technique involving
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the recruitment of new participants by current study subjects
(Lewis-Beck et al., 2003; Ghaljaie et al., 2017). The survey
was hosted on Qualtrics, and anonymous links were generated
to be distributed among the population. Healthy participants
received the link via the social media accounts (WhatsApp,
Facebook, and Instagram) of the authors. For the cancer
population, the survey link was shared across different newsletters
and social media (Facebook and Instagram) pages of several
Italian patient associations. Snowball sampling methods with
online surveys have been used in several studies investigating
mental health issues during the COVID-19 pandemic (Fekih-
Romdhane et al., 2020; Rapisarda et al., 2020; Sharma and
Vaish, 2020; Arafa et al,, 2021), as they offer an important
advantage in a situation of confinement due to the outbreak.
Respondents were considered eligible if they resided in Italy
at the time of the COVID-19 pandemic and if they were at
least 18years of age and Italian native speakers. If they did
not meet these inclusion criteria, they were automatically taken
to the last page of the survey. The complete dataset for the
healthy participants has been published in Brivio et al. (2021a).

Measures

The survey comprised questions about socio-demographic and
health variables, as well as standardized measures of psychological
distress and anxiety (Spitzer et al, 2006; Weiss, 2007). Socio-
demographic and health variables covered information about age,
gender, education level, marital and parental status of healthy
participants and cancer patients. Group-specific information was
also gathered: patients were probed with questions about the
year of cancer diagnosis, and the status of their medical treatments
(“no treatment;” “treatment suspended;” and “treatment maintained”)
and screening protocols (“no medical screening;” “medical screening
suspended,” and “medical screening maintained”) at the time of
the survey, while healthy participants were asked about the
presence of a chronic disease. The impact of event scale revised
(IES-R) in its validated Italian version (Craparo et al., 2013) and
the Generalized Anxiety Disorder scale (GAD-7; Spitzer et al,
2006) were used to assess symptoms of post-traumatic stress
disorder (PTSS) and generalized anxiety, respectively. The IES-R
comprises 22 items divided into three subscales measuring intrusion
(IES-RI: eight items), avoidance (IES-RA: eight items), and
hyperarousal (IES-RH: six items) symptoms of post-traumatic
stress, rated on a 4-point Likert scale from 0 (not at all) to 4
(extremely). A total raw score of 24 or above is a clinical concern,
with values between 24 and 32 suggesting mild PTSS, 33-36
for moderate PTSS, and>37 for severe PTSS (Creamer et al.,
2003; Weiss, 2007; Rash et al, 2008). The GAD-7 has seven
items for frequency of symptoms over the previous 2weeks
measured on a 4-point Likert scale and combined into a total
sum score (Spitzer et al, 2006). Scores of 5, 10, and 15 were
used as the cutoft points for mild, moderate, and severe anxiety.

Participants and Data Quality Assessment

Out of a total of 1,743 respondents (544 patients, 1,199 healthy),
464 participants (280 patients, 184 healthy; see Table 1 for
sample characteristics) were carried forward into the analyses

following a conservative procedure of data quality assessment
and matching. This was performed in subsequent steps. First,
respondents who had failed to respond to IES-R questions
were removed, as the psychological effects of the COVID-19
outbreak were the focus of this study. Next, with over 86%
of cancer patients identifying themselves as female and less
than 1% belonging to generation Z, male respondents (regardless
of age) and generation Z respondents were removed from both
the clinical and control samples. Moreover, healthy respondents
with a chronic condition were discarded to avoid possible
biases associated with suffering from an illness. In a third
step, we aimed to match the two samples based on socio-
demographic variables using a stepwise procedure. Specifically,
for each generation group (i.e., baby boomers, generation X,
and generation Y), and for each level of education (ie.,
compulsory, higher education, and university degree) within
a given generation group, we calculated patients’ mean age.
Healthy participants falling outside the +1 standard deviation
range were excluded.

Analytic Strategy

To reduce the complexity of the dataset and facilitate
interpretation, several variables were recoded. Age was grouped
according to generation: baby boomers, born between 1946
and 1965; generation X, born between 1966 and 1980; generation
Y (or millennials), born between 1981 and 1995. Education
was recoded into three levels: compulsory education, including
elementary and middle school diploma; secondary school, or
high school diploma; and university degree, including bachelor
and postgraduate studies. Marital status was recoded into two
levels: without a partner, including widows, divorced, separated,
or singles; and with partner, married, or in a
significant relationship.

Analyses were performed on IBM SPSS v. 26. First, we used
non-parametric Chi® to ensure that healthy participants and
cancer patients did not differ significantly in terms of socio-
demographic variables. Next, differences between patients and
healthy respondents in the levels of PTSS and anxiety were
analyzed using parametric tests, including MANOVA, ANOVA,
and t-tests. Finally, the effect of socio-demographic and clinical
variables on patients’ scores on IES-R and GAD-7 were analyzed
using non-parametric Kruskal-Wallis’ test (H) and Mann-
Whitney’s test (U), since the variables did not satisfy the
assumptions of normality and homogeneity of variance, and
the groups had largely different sample sizes. Wherever multiple
comparisons were performed, a Bonferroni correction

was applied.

RESULTS

Socio-Demographic Information

Sample characteristics can be found in Table 1. Cancer patients
and healthy participants did not differ in terms of age [y
(2)=4.3, p=0.116], marital status [y* (1)=0.37, p=0.545], and
parental status [y* (1)=0.04, p=0.838]. The model comparing
levels of education across the two groups was significant [’
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TABLE 1 | Socio-demographic, clinical, and psychological variables.

Variables Levels Oncological patients Healthy controls
N (%) N (%)
Socio-demographic and clinical variables
Years since diagnosis: mean [SD] 5.1 [6.5]
Age: mean [SD] 50[9.4] 48.2 [9.6]
Age generations Baby boomers 93 (33.2) 60 (32.6)
Gen X 145 (51.8) 83 (45.1)
GenY 42 (15) 41 (22.3)
Education level Compulsory education 25 (8.9) 10 (5.4)
Secondary school 130 (46.4) 70 (38)
University degree 124 (44.3) 104 (56.5)
Marital status Without partner 107 (38.2) 76 (41.3)
With partner 171 (61.1) 108 (568.7)
Parental status Without children 99 (35.4) 67 (36.4)
With children 180 (64.3) 117 (63.6)
Cancer treatment No 141 (50.4)
Yes and it was interrupted 3(1.1)
Yes and it was maintained 136 (48.6)
Medical screening No 54 (19.3)
Yes and it was interrupted 88 (31.4)
Yes and it was maintained 114 (40.7)
Psychological variables
Post-traumatic stress disorder (IES-R) No PTSD (< 23) 58 (20.7) 74 (40.2)
Mild PTSD (24-32) 45 (16.1) 32 (17.4)
Moderate PTSD (33-36) 32 (11.4) 21 (11.4)
Severe PTSD (> 37) 145 (51.8) 57 (31)
Generalized anxiety disorder (GAD-7) No clinical anxiety (< 4) 48 (17.1) 63 (34.2)
Mild anxiety (5-9) 1083 (36.8) 76 (41.3)
Moderate anxiety (10-14) 69 (24.6) 29 (15.8)
Severe anxiety (> 15) 50 (17.9) 16 (8.7)

(3)=6.99, p=0.030]; however, a closer inspection of the
standardized residuals (all within +/— 1.96) revealed no significant
differences between conditions.

Comparison of Patients and Healthy
Participants

The mean scores for cancer patients and healthy
participants on the two measures of interest are displayed in
Figure 1.

Post-traumatic Stress Symptoms

Cancer patients showed severe levels of PTSS, with a total
IES-R mean score of 37.1 (SD =14.7), while healthy respondents
had a mean score of 30.2 (SD=14.8), indicative of mild levels
of distress. Having established that the data met the general
assumptions for parametric test statistics as well as the
assumptions for multivariate tests, group differences in the
scores obtained on the three IES-R subscales were analyzed
with a MANOVA. Using Pillai’s trace, a significant effect of
the group was found [V =0.06, F(3,460)=8.9, p<0.001, *=0.06].
Post-hoc analyses with separate univariate tests on the IES-R
dimensions revealed significant differences between groups on
intrusion [F(1,462)=21.1, p<0.001, #*=0.04], avoidance
[F(1,462)=9.1, p=0.002, n*=0.02], hyperarousal [F(1,462) =26.6,
p=<0.001, n*=0.05], with cancer patients scoring higher than
healthy participants on all dimensions.

Symptoms of Generalized Anxiety

Ten patients did not answer GAD-7 questions and were therefore
not included in the analyses. The mean GAD scores for both
patients (M=9.6, SD=5.2) and healthy participants (M=7,
SD =4.8) were indicative of mild anxiety. An independent t-test
revealed that patients had significantly higher levels of anxiety
compared to healthy respondents [t(414.1)=-5.5, p<0.001].

Exploration of Psychological Distress and
Anxiety in the Patient Sample

As described in the previous section, group comparisons revealed
significant differences in the two psychological constructs of
interest, with patients experiencing higher levels of distress
and anxiety compared to healthy participants. In a further
analysis, we used non-parametric tests to explore associations
between mental health outcomes in cancer patients and different
socio-demographic and clinical variables, such as age, level of
education, marital and parental status, and the possibility to
continue medical visits (while the possibility to continue cancer
therapy could not be investigated due to a small numerosity
of the subgroup). Median and interquartile range values are
reported in Table 2.

All test statistics are reported in Table 3. Independent-samples
Kruskal-Wallis tests (H) revealed significant effects of age
generation on the hyperarousal dimension of PTSS [H(2)=7.71,
p=0.021], with generation Y respondents scoring higher than
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FIGURE 1 | Bar chart showing the mean scores for oncological patients (black) and healthy participants (grey) in IES-R (left) and GAD-7 (right).

TABLE 2 | Median and (interquartile range) values for IES-R and GAD-7 items.

IES-R Intrusion

IES-R Avoidance

IES-R Hyperarousal IES-R sum score  GAD-7 sum score

Mdn (IQR) Mdn (IQR) Mdn (IQR) Mdn (IQR) Mdn (IQR)
Age generations Baby boomers 14 (10) 12(7) 9 (8) 35 (23) 7 (8)
Gen X 14(9) 12 (6) 10 (7) 36 (18) 9(7)
GenY 15 (10) 13 (6) 13 (6) 40 (20) 9(7)
Education level Compulsory education 14 (13) 12 (8) 13 (9) 37 (20) 11(7)
Secondary school 15 (10) 11 (6) 11 (8) 36.5 (25) 9(7)
University degree 14 (8) 12 (6) 10 (7) 37 (17) 8 (7)
Marital status Without partner 14 (9) 12 (5) 10.5 (8) 36 (19) 8(9)
With partner 15 (10) 12 (7) 10 (8) 38 (21) 9(7)
Parental status Without children 14 (9) 12 (6) 11 (8) 36 (22) 9(8)
With children 15 (10) 12 (6) 10 (8) 37 (21) 8.5 (7)
Medical screening No 14 (9) 13(7) 10 (9) 34 (22) 9(8)
Yes and it was interrupted 16 (7) 12 (6) 13 (8) 41 (17) 10 (7)
Yes and it was maintained 12 (9) 11 (6) 9(7) 34 (20) 7(7)
Total (N) 280 270

baby boomers on the hyperarousal subscale [H(1)=-41.7,
p=0.017]. Age generation had a similar effect on the levels of
anxiety [H(2)=10.9, p=0.004; experienced during the pandemic,
with generation Y respondents showing higher generalized anxiety
than baby boomers [H(1)=-46.27, p=0.005]. No significant
results were observed for the level of education of participants.

Parental status was found to explain differences in the intrusion
dimension of PTSS. An independent-sample Mann-Whitney
U-test (U) revealed that patients with children had more frequent
intrusions than patients without children (U=10.38, z=2.28,
p=0.023). In contrast, marital status (or more generally the
presence of a partner) did not yield significant results.

The variable “medical screening” was significantly associated
with all three dimensions of PTSS [IES-RI: H(2) =20.44, p <0.001;
IES-RA: H(2)=13.6, p=0.001; IES-RH: H(2) =18.59, p<0.001].
Compared with patients who continued to be regularly screened,
patients whose medical check-ups were interrupted had higher
intrusion, hyperarousal and avoidance scores (IES-RI: H=47.09,
z2=4.5; p<0.001; IES-RA: H=38.36, z=3.66, p<0.001; IES-RH:
H=44.62, z=4.25, p<0.001). Additionally, these patients scored

higher in both intrusion and hyperarousal dimensions compared
to patients who were not attending medical visits prior to the
outbreak (IES-RI: H=-32.76, z=-2.56; p=0.031; IES-RH:
H=-33.14, z=-2.6, p=0.029). A similar effect of medical
check-ups was found for GAD-7 [H(2)=17.75, p=0.001],
whereby respondents who could not continue their medical
visits during the pandemic experienced significantly higher
levels of anxiety compared to patients who continued to have
regular medical check-ups (H=39.02, z=3.8, p<0.001).

DISCUSSION

Feelings of anxiety and distress are a common feature of situations
of uncertainty, of which the COVID-19 pandemic is a recent
example. While the health crisis has affected mental health globally,
cancer patients are more likely to experience contrasting emotional
states, battling between the need to continue life-saving medical
procedures and the fear of exposing themselves to the virus. The
present study investigated the psychological burden of cancer
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TABLE 3 | Values for the non-parametric statistics.

IES-R Intrusion

IES-R Avoidance

IES-R Hyperarousal

IES-R sum score

GAD-7 sum score

Age generations H 1.703 1.668
p 0.427 0.434
Education level H 0.952 4.459
df 2 2
p 0.621 0.108
Marital status U 9,942 9,697
z 1.218 0.844
p 0.223 0.399
Parental status U 10,376 9,118
z 2.276 0.323
P 0.023 0.746
Medical screening H 20.436 13.598
df 2 2
p <0.001 0.001

7.707 4.082 10.905
2 2 2
0.021 0.13 0.004
2.059 0.692 5.633
2 2 2
0.357 0.708 0.06
9,732 9,980 8,360
0.896 1.275 -0.271
0.37 0.202 0.786
9,595 9,984 8,636
1.065 1.666 0.544
0.287 0.096 0.586
18.591 23.214 17.745
2 2 2
<0.001 <0.001 0.001

Significant values are displayed in bold.

patients in Italy in the months following the outbreak. We contrasted
psychological outcomes in a sample of cancer patients and a
group of healthy respondents matched for age and education
using the same validated measures of generalized anxiety and
PTSS. Results revealed higher levels of anxiety and PTSS in patients
compared to healthy participants. In the cancer population, several
clinical and demographic variables were found to affect the
probability of developing adverse mental health outcomes. In
particular, younger patients experienced higher levels of hyperarousal
and anxiety compared to older patients, while respondents with
children had more frequent intrusions than those without children.
The impossibility to attend regular medical visits throughout the
lockdown was found to be a risk factor, with patients whose
appointments were postponed experiencing higher levels of PTSS
and anxiety. Overall, these findings are in line with previous
evidence collected during the pandemic and highlight the importance
of monitoring mental health in vulnerable cancer populations.
While control groups of healthy respondents have sometimes
been used in similar studies, the evidence is scarce and not
always consistent. For example, Musche et al. (2020) showed
comparable levels of distress and general anxiety in treated
cancer patients relative to healthy controls. Another study found
low levels of psychological distress and anxiety in both cancer
survivors and healthy controls, with significantly lower levels
of distress in the cancer population (Ng et al., 2020). Such
pattern of results might be explained in terms of more effective
coping strategies in cancer patients, who have learned to deal
with stressful situations effectively (Livneh, 2000), but they
may also be indicative of a low psychological distress and
anxiety across groups. In contrast, our study showed elevated
levels of distress and anxiety in response to the health emergency.
This difference may be partially due to the way communication
was initially managed at mass level during the first wave of
COVID-19 (Brivio et al., 2020), when the risk of infection in
Italy was profoundly different from that experienced in other
European countries, where the other studies were conducted.
In this framework, the novel findings that oncological patients
experienced more severe PTSS and anxiety than healthy

participants can be explained assuming the COVID-19 pandemic
as a source of trauma that would particularly affect individuals
who are already physically and psychologically vulnerable due
to cancer (Miaskowski et al.,, 2020). In this context, adverse
mental health outcomes may be the result of overthinking
about their safety and feeling in danger of contracting the
virus, because of their physical debilitation and a reduced
immune response due to cancer treatments. Future studies
could explore associations between the subjective level of
information about COVID 19 and adverse mental health
outcomes, as high levels of information may reduce the
psychological burden experienced by patients and level down
differences with the healthy population (Musche et al., 2020).

Unlike previous studies which have assessed PTSS using the
IES-R total sum score (Fiorillo and Gorwood, 2020; Romito et al.,
2020; Wang et al, 2020; Joly et al, 2021), here we focused on
the different sub-dimensions of post-traumatic stress disorder. This
becomes interesting in the exploration of socio-demographic and
clinical variables associated with negative mental health outcomes
in cancer patients (Oliveri et al., 2019). We showed that younger
respondents (aged 26-40) experienced more hyperarousal symptoms
and anxiety than older patients (aged 56-75). These results replicate
recent evidence by Brivio et al. (2021a) and are consistent with
previous literature showing that younger age groups tend to have
higher levels of PTSS than senior respondents (Ozamiz-Etxebarria
et al,, 2020; Romito et al., 2020), and experience greater cancer-
related distress compared to older patients (Burgoyne et al., 2015).
During the pandemic, this group had to delay major life milestones,
such as buying a home, planning a family, or making a career
move. We should also consider that many women diagnosed
with cancer undergo treatment while negotiating work and family
responsibilities, and this is particularly true for women belonging
to generation Y. Nevertheless, the age difference could also
be suggestive of a life span pattern of distress, whereby distress
decreases with age independently of cancer or other chronic
illnesses (Chittleborough et al., 2011). Among the socio-demographic
variables examined, parental status was also associated with
PTSS. Specifically, patients with children had more frequent
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intrusions compared to patients without children, possibly reflecting
a heightened sense of responsibility toward the family in the
event of contracting the disease. This result resonates with research
showing greater chance of developing anxiety and depression in
cancer patients with children as compared to similarly ill patients
without cancer (Nilsson et al., 2009).

Additionally, analyses of the dimensions of IES-R showed that
having to pause medical visits caused a significant increase in
PTSS and anxiety. While we did not differentiate between cancer
types in our study, future research should explore whether specific
cancers (i.e., those with a faster progression rate) may be associated
with different levels of anxiety and PTSS. Nevertheless, this finding
is consistent with the literature (Swainston et al., 2020) and
suggests that patients fear the consequences associated with
interrupting their regular contacts with the hospital. Such insights
are relevant for the management of hospital distress related to
the COVID-19 pandemic, with psychological interventions
becoming core components of cancer care protocols (De Berardinis
et al, 2021). Future studies could also explore the psychological
impact that COVID-19 pandemic had on patients who were
undergoing different types of therapies (e.g., chemotherapy,
radiotherapy, immunotherapy, and adjuvant hormone therapy)
to explore differences in distress levels and specific needs.

A final consideration concerns previously documented gender
differences in mental health, where mounting evidence suggests
that women are more vulnerable to anxiety and distress. In a
recent study, Brivio et al. (2021a) found higher levels of stress
during the COVID-19 pandemic in female compared to male
participants, replicating similar studies (Pappa et al, 2020;
Vindegaard and Benros, 2020). Here we focused on female
cancer patients, who are more likely to suffer the psychological
burden of COVID-19. Nevertheless, our direct comparison of
cancer and non-cancer patients allowed us to isolate the effect
of being a female cancer patient during the pandemic. A large
number of women have lost their job, been put on leave, or
have reduced their hours due to the pandemic, causing financial
stress that amplified the level of distress generated by the life-
threatening disease (Simha et al., 2020). Future studies could
explore interactions between gender and clinical interventions
aimed at reducing COVID-19-related anxiety.

The primary strength of this study is that the empirical
evidence used to compare the two populations was generated
using the same standardized measures, allowing for direct
comparison of results. The observation that patients with cancer
experience more adverse mental health outcomes stresses the
importance of providing continuity of care throughout future
waves of the pandemic, and highlights the role of a clear and
honest communication about the strategies to mitigate contagion
risks. This study also had some limitations. First, the

REFERENCES

Arafa, A., Mohamed, A., Saleh, L., and Senosy, S. (2021). Psychological impacts
of the COVID-19 pandemic on the public in Egypt. Community Ment.
Health ]. 57, 64-69. doi: 10.1007/s10597-020-00701-9

Ayubi, E., Bashirian, S., and Khazaei, S. (2021). Depression and anxiety among
patients with cancer During COVID-19 pandemic: A systematic review and

generalizability of the results is limited by the sampling technique
adopted, which may have introduced biases in the sample
composition. Second, the surveys were administered online,
with respondents being given instructions as to how to complete
the survey. While this gave us the possibility of reaching a
wider geographical area, a general limitation of online research
is the lack of control over who is completing the survey. It
is unclear whether respondents received help when completing
the survey, and how this may have influenced their answers.

In conclusion, this research highlights the importance of
providing psychological interventions and support to cancer
patients in pandemic times. With technology advancing at
unprecedented rates, e-health applications could be used as
valid alternative to guarantee a continuous communication with
patients. This may be particularly beneficial for younger
generations, who are not only the ones experiencing higher
distress and anxiety, but also those who may be more favorable
to digital medicine. Further research is required to identify
the most effective channels and devices.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by the European Institute of Oncology Ethical
Committee. The patients/participants provided their written
informed consent to participate in this study.

AUTHOR CONTRIBUTIONS

EB, SO, PG, KM, and GP contributed to conception and design
of the study. LL, EB, and MC organized the database and
performed the statistical analysis. LL wrote the initial draft of
the manuscript and revised the drafts during peer-review. GP
supervised the study. All authors contributed to the article
and approved the submitted version.

FUNDING

EB is supported by a personal grant from Fondazione
Umberto Veronesi.

meta-analysis. J. Gastrointest. Cancer 52, 499-507. doi: 10.1007/
§12029-021-00643-9

Beaty, R. E,, Kenett, Y. N,, Christensen, A. P, Rosenberg, M. D,, Benedek, M., Chen, Q,
et al. (2018). Robust prediction of individual creative ability from brain functional
connectivity. Proc. Natl. Acad. Sci. 115, 1087-1092. doi: 10.1073/pnas.1713532115

Brivio, E., Guiddi, P, Scotto, L., Giudice, A. V., Pettini, G., Busacchio, D., et al.

(2021b). Patients living With breast cancer During the coronavirus pandemic:

Frontiers in Psychology | www.frontiersin.org

April 2022 | Volume 13 | Article 772128


https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
https://doi.org/10.1007/s10597-020-00701-9
https://doi.org/10.1007/s12029-021-00643-9
https://doi.org/10.1007/s12029-021-00643-9
https://doi.org/10.1073/pnas.1713532115

Lanzoni et al.

Cancer Patients and COVID-19

the role of family resilience, coping flexibility, and locus of control on affective
responses. Front. Psychol. 11:567230. doi: 10.3389/fpsyg.2020.567230

Brivio, E., Oliveri, S., Guiddi, P, and Pravettoni, G. (2021a). Incidence of
PTSD and generalized anxiety symptoms during the first wave of COVID-
19 outbreak: an exploratory study of a large sample of the Italian population.
BMC Public Health 21, 1-10. doi: 10.1186/s12889-021-11168-y

Brivio, E., Oliveri, S., and Pravettoni, G. (2020). Empowering communication
in emergency contexts: reflections From the Italian coronavirus outbreak.
Mayo Clin. Proc. 95, 849-851. doi: 10.1016/j.mayocp.2020.03.021

Burgoyne, M. J., Bingen, K., Leuck, J., Dasgupta, M., Ryan, P, and Hoffmann, R. G.
(2015). Cancer-related distress in young adults compared to middle-aged
and senior adults. J. Adolesc. Young Adult Oncol. 4, 56-63. doi: 10.1089/
jayao.2014.0005

Burki, T. K. (2020). Cancer guidelines during the COVID-19 pandemic. Lancet
Oncol. 21, 629-630. doi: 10.1016/S1470-2045(20)30217-5

Chen, X.,, Wang, L., Liu, L, Jiang, M., Wang, W,, Zhou, X,, et al. (2021).
Factors associated with psychological distress among patients with breast
cancer during the COVID-19 pandemic: a cross-sectional study in Wuhan,
China. Support. Care Cancer 29, 4773-4782. doi: 10.1007/s00520-021-05994-4

Chen, G., Wu, Q, Jiang, H., Zhang, H., Peng, J., Hu, J., et al. (2020b). Fear
of disease progression and psychological stress in cancer patients under the
outbreak of COVID-19. Psychooncology 29, 1395-1398. doi: 10.1002/pon.5451

Chen, Q. Q.,, Zheng, Z., Zhang, C., Zhang, X., Wu, H., Wang, ], et al. (2020a).
Clinical characteristics of 145 patients with corona virus disease 2019
(COVID-19) in Taizhou, Zhejiang, China. Infection 48, 543-551. doi: 10.1007/
s15010-020-01432-5

Chittleborough, C. R., Winefield, H., Gill, T. K, Koster, C., and Taylor, A. W.
(2011). Age differences in associations between psychological distress and chronic
conditions. Int. J. Public Health 56, 71-80. doi: 10.1007/s00038-010-0197-5

Craparo, G., Faraci, P, Rotondo, G., and Gori, A. (2013). The impact of event
scale-revised: psychometric properties of the Italian version in a sample of
flood victims. Neuropsychiatr. Dis. Treat. 9, 1427-1432. doi: 10.2147/NDT.S51793

Creamer, M., Bell, R., and Failla, S. (2003). Psychometric properties of the
impact of event scale—revised. Behav. Res. Ther. 41, 1489-1496. doi: 10.1016/j.
brat.2003.07.010

Cuiya, W, Riyu, P, Xiaoyang, W, Yilin, T., Linkang, X., Cyrus, S. H., et al.
(2020). Immediate psychological responses and associated factors during
the initial stage of the 2019 coronavirus disease (COVID-19) epidemic
among the general population in China. Int. J. Environ. Res. Public Health
17, 1-25. doi: 10.3390/ijerph17051729

De Berardinis, R., Guiddi, P, Ugolini, S., Chu, E, Pietrobon, G., Pravettoni, G.,
et al. (2021). Coping With Oral tongue cancer and COVID-19 infection.
Front. Psych. 12:562502. doi: 10.3389/fpsyt.2021.562502

Diickers, M. L. A., and Olff, M. (2017). Does the vulnerability paradox in
PTSD apply to women and men? An exploratory study. J. Trauma. Stress
30, 200-204. doi: 10.1002/jts.22173

Evren, C., Evren, B., Dalbudak, E., Topcu, M., and Kutlu, N. (2020). Measuring
anxiety related to COVID-19: a Turkish validation study of the coronavirus
anxiety scale. Death Stud. 1-7. doi: 10.1080/07481187.2020.1774969 [Epub
ahead of print].

Fekih-Romdhane, E, Ghrissi, E, Abbassi, B., Cherif, W,, and Cheour, M. (2020).
Prevalence and predictors of PTSD during the COVID-19 pandemic: findings
from a Tunisian community sample. Psychiatry Res. 290:113131. doi: 10.1016/j.
psychres.2020.113131

Ferrucci, R., Averna, A., Marino, D., Reitano, M. R., Ruggiero, F, Mameli, F,
et al. (2020). Psychological impact during the first outbreak of COVID-19 in
Italy. Front. Psych. 11:559266. doi: 10.3389/fpsyt.2020.559266

Fiorillo, A., and Gorwood, P. (2020). The consequences of the COVID-19
pandemic on mental health and implications for clinical practice. Eur
Psychiatry 63:e32. doi: 10.1192/j.eurpsy.2020.35

Ghaljaie, E, Naderifar, M., and Goli, H. (2017). Snowball sampling: A purposeful
method of sampling in qualitative research. Strides Dev. Med. Educ. 14.
doi: 10.5812/SDME.67670

Gosain, R., Abdou, Y., Singh, A., Rana, N., Puzanov, I, and Ernstoff, M. S.
(2020). COVID-19 and cancer: a comprehensive review. Curr. Oncol. Rep.
22:53. doi: 10.1007/s11912-020-00934-7

Gregucci, F, Caliandro, M., Surgo, A., Carbonara, R., Bonaparte, I, and
Fiorentino, A. (2020). Cancer patients in Covid-19 era: swimming against
the tide. Radiother. Oncol. 149, 109-110. doi: 10.1016/j.radonc.2020.04.002

Hossain, M. M., Sultana, A., and Purohit, N. (2020a). Mental health outcomes
of quarantine and isolation for infection prevention: a systematic umbrella
review of the global evidence. Epidemiol. Health 42, 1-11. doi: 10.4178/
epih.e2020038

Hossain, M. M., Tasnim, S., Sultana, A., Faizah, F, Mazumder, H., Zou, L.,
et al. (2020b). Epidemiology of mental health problems in COVID-19: A
review. F1000Research 9, 1-16. doi: 10.12688/f1000research.24457.1

Inagaki, M., Kawashima, Y., Kawanishi, C., Yonemoto, N., Sugimoto, T., Furuno, T.,
et al. (2015). Interventions to prevent repeat suicidal behavior in patients
admitted to an emergency department for a suicide attempt: a meta-analysis.
J. Affect. Disord. 175, 66-78. doi: 10.1016/j.jad.2014.12.048

Joly, E, Lefévre-Arbogast, S., Rigal, O., Bastien, E., Guittet, L., Grellard, J.-M.,
et al. (2021). Evolution of post-traumatic stress disorder and patient reported-
outcomes during the COVID-19 pandemic among cancer patients of the
French longitudinal COVIPACT study. J. Clin. Oncol. 39:12123. doi: 10.1200/
JCO.2021.39.15_suppl.12123

Lewis-Beck, M., Bryman, A. E., and Liao, T. E (2003). The Sage Encyclopedia
of Social Science Research Methods. Sage Publications.

Liu, Y. C, Kuo, R. L., and Shih, S. R. (2020). COVID-19: The first documented
coronavirus pandemic in history. Biom. J. 43, 328-333. doi: 10.1016/j.
bj.2020.04.007

Livneh, H. (2000). Psychosocial adaptation to cancer: the role of coping strategies.
J. Rehabil. 66, 40-49.

Massie, M. J. (2004). Prevalence of depression in patients with cancer. JNCI
Monogr. 2004, 57-71. doi: 10.1093/jncimonographs/Igh014

Mazza, C., Ricci, E., Biondi, S., Colasanti, M., Ferracuti, S., Napoli, C., et al.
(2020). A nationwide survey of psychological distress among Italian people
during the COVID-19 pandemic: immediate psychological responses and
associated factors. Int. J. Environ. Res. Public Health 17:3165. doi: 10.3390/
ijerph17093165

Mehta, V., Goel, S., Kabarriti, R., Cole, D., Goldfinger, M., Acuna-Villaorduna, A.,
et al. (2020). Case fatality rate of cancer patients with COVID-19 in a
New York hospital system. Cancer Discov. 10, 935-941. doi: 10.1158/2159-8290.
CD-20-0516

Miaskowski, C., Paul, S. M., Snowberg, K., Abbott, M., Borno, H., Chang, S.,
et al. (2020). Stress and symptom burden in oncology patients During the
COVID-19 pandemic. J. Pain Symptom Manag. 60, e25-e34. doi: 10.1016/j.
jpainsymman.2020.08.037

Mitchell, A. J., Chan, M., Bhatti, H., Halton, M., Grassi, L., Johansen, C., et al.
(2011). Prevalence of depression, anxiety, and adjustment disorder in
oncological, haematological, and palliative-care settings: a meta-analysis of
94 interview-based studies. Lancet Oncol. 12, 160-174. doi: 10.1016/
$1470-2045(11)70002-X

Musche, V., Biuerle, A., Steinbach, J., Schweda, A., Hetkamp, M., Weismiiller, B.,
et al. (2020). COVID-19-related fear and health-related safety behavior in
oncological patients. Front. Psychol. 11:1984. doi: 10.3389/fpsyg.2020.01984

Ng, D. W. L., Chan, E H. E, Barry, T. ], Lam, C., Chong, C. Y., Kok, H. C.
S., et al. (2020). Psychological distress during the 2019 coronavirus disease
(COVID-19) pandemic among cancer survivors and healthy controls.
Psychooncology 29, 1380-1383. doi: 10.1002/pon.5437

Ng, H. S., Roder, D., Koczwara, B., and Vitry, A. (2018). Comorbidity, physical
and mental health among cancer patients and survivors: an Australian
population-based study. Asia-Pacific . Clin. Oncol. 14, e181-e192. doi: 10.1111/
ajco.12677

Nilsson, M. E., Maciejewski, P. K., Zhang, B., Wright, A. A., Trice, E. D,
Muriel, A. C, et al. (2009). Mental health, treatment preferences, advance
care planning, location, and quality of death in advanced cancer patients
with dependent children. Cancer 115, 399-409. doi: 10.1002/cncr.24002

Oliveri, S., Arnaboldi, P, Pizzoli, S. E M., Faccio, E, Giudice, A. V,, Sangalli, C.,
et al. (2019). PTSD symptom clusters associated with short- And long-term
adjustment in early diagnosed breast cancer patients. Ecancermedicalscience
13, 1-13. doi: 10.3332/ecancer.2019.917

Ozamiz-Etxebarria, N., Dosil-Santamaria, M., Picaza-Gorrochategui, M., and
Idoiaga-Mondragon, N. (2020). Stress, anxiety, and depression levels in the
initial stage of the COVID-19 outbreak in a population sample in the
northern Spain. Cad. Saude Publica 36, 1-9. doi: 10.1590/0102-311X00054020

Pappa, S., Ntella, V., Giannakas, T., Giannakoulis, V. G., Papoutsi, E., and
Katsaounou, P. (2020). Prevalence of depression, anxiety, and insomnia
among healthcare workers during the COVID-19 pandemic: a systematic

Frontiers in Psychology | www.frontiersin.org

April 2022 | Volume 13 | Article 772128


https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
https://doi.org/10.3389/fpsyg.2020.567230
https://doi.org/10.1186/s12889-021-11168-y
https://doi.org/10.1016/j.mayocp.2020.03.021
https://doi.org/10.1089/jayao.2014.0005
https://doi.org/10.1089/jayao.2014.0005
https://doi.org/10.1016/S1470-2045(20)30217-5
https://doi.org/10.1007/s00520-021-05994-4
https://doi.org/10.1002/pon.5451
https://doi.org/10.1007/s15010-020-01432-5
https://doi.org/10.1007/s15010-020-01432-5
https://doi.org/10.1007/s00038-010-0197-5
https://doi.org/10.2147/NDT.S51793
https://doi.org/10.1016/j.brat.2003.07.010
https://doi.org/10.1016/j.brat.2003.07.010
https://doi.org/10.3390/ijerph17051729
https://doi.org/10.3389/fpsyt.2021.562502
https://doi.org/10.1002/jts.22173
https://doi.org/10.1080/07481187.2020.1774969
https://doi.org/10.1016/j.psychres.2020.113131
https://doi.org/10.1016/j.psychres.2020.113131
https://doi.org/10.3389/fpsyt.2020.559266
https://doi.org/10.1192/j.eurpsy.2020.35
https://doi.org/10.5812/SDME.67670
https://doi.org/10.1007/s11912-020-00934-7
https://doi.org/10.1016/j.radonc.2020.04.002
https://doi.org/10.4178/epih.e2020038
https://doi.org/10.4178/epih.e2020038
https://doi.org/10.12688/f1000research.24457.1
https://doi.org/10.1016/j.jad.2014.12.048
https://doi.org/10.1200/JCO.2021.39.15_suppl.12123
https://doi.org/10.1200/JCO.2021.39.15_suppl.12123
https://doi.org/10.1016/j.bj.2020.04.007
https://doi.org/10.1016/j.bj.2020.04.007
https://doi.org/10.1093/jncimonographs/lgh014
https://doi.org/10.3390/ijerph17093165
https://doi.org/10.3390/ijerph17093165
https://doi.org/10.1158/2159-8290.CD-20-0516
https://doi.org/10.1158/2159-8290.CD-20-0516
https://doi.org/10.1016/j.jpainsymman.2020.08.037
https://doi.org/10.1016/j.jpainsymman.2020.08.037
https://doi.org/10.1016/S1470-2045(11)70002-X
https://doi.org/10.1016/S1470-2045(11)70002-X
https://doi.org/10.3389/fpsyg.2020.01984
https://doi.org/10.1002/pon.5437
https://doi.org/10.1111/ajco.12677
https://doi.org/10.1111/ajco.12677
https://doi.org/10.1002/cncr.24002
https://doi.org/10.3332/ecancer.2019.917
https://doi.org/10.1590/0102-311X00054020

Lanzoni et al.

Cancer Patients and COVID-19

review and meta-analysis. Brain Behav. Immun. 88, 901-907. doi: 10.1016/j.
bbi.2020.05.026

Pigozzi, E., Tregnago, D., Costa, L., Insolda, J., Turati, E., Rimondini, M., et al.
(2021). Psychological impact of Covid-19 pandemic on oncological patients:
a survey in northern Italy. PLoS One 16, €0248714-€0248713. doi: 10.1371/
journal.pone.0248714

Rapisarda, F, Vallarino, M., Cavallini, E., Barbato, A., Brousseau-Paradis, C.,
De Benedictis, L., et al. (2020). The early impact of the Covid-19 emergency
on mental health workers: a survey in Lombardy, Italy. Int. . Environ. Res.
Public Health 17:8615. doi: 10.3390/ijerph17228615

Rash, C. J., Coffey, S. E, Baschnagel, J. S., Drobes, D. J., and Saladin, M. E.
(2008). Psychometric properties of the IES-R in traumatized substance
dependent individuals with and without PTSD. Addict. Behav. 33, 1039-1047.
doi: 10.1016/j.addbeh.2008.04.006

Reznik, A., Gritsenko, V., Konstantinov, V., Khamenka, N., and Isralowitz, R.
(2021). COVID-19 fear in Eastern Europe: validation of the fear of COVID-19
scale. Int. J. Ment. Health Addict. 19, 1903-1908. doi: 10.1007/
511469-020-00283-3

Romito, E, Dellino, M., Loseto, G., Opinto, G., Silvestris, E., Cormio, C., et al.
(2020). Psychological distress in outpatients With lymphoma During the
COVID-19 pandemic. Front. Oncol. 10:1270. doi: 10.3389/fonc.2020.01270

Rossi, R., Socci, V., Talevi, D., Mensi, S., Niolu, C., Pacitti, E, et al. (2020).
COVID-19 pandemic and lockdown measures impact on mental health
Among the general population in Italy. Front. Psych. 11:790. doi: 10.3389/
fpsyt.2020.00790

Sharma, N., and Vaish, H. (2020). Impact of COVID-19 on mental health
and physical load on women professionals: an online cross-sectional survey.
Health Care Women Int. 41, 1255-1272. doi: 10.1080/07399332.2020.1825441

Sigorski, D., Sobczuk, P, Osmola, M., Ku¢, K., Walerzak, A., Wilk, M., et al.
(2020). Impact of COVID-19 on anxiety levels among patients with cancer
actively treated with systemic therapy. ESMO Open 5, e000970-e000978.
doi: 10.1136/esmoopen-2020-000970

Simha, A., Prasad, R., Ahmed, S., and Rao, N. P. (2020). Effect of gender and
clinical-financial vulnerability on mental distress due to COVID-19. Arch.
Womens Ment. Health 23, 775-777. doi: 10.1007/s00737-020-01097-x

Singer, S., Das-Munshi, J., and Bréhler, E. (2010). Prevalence of mental health
conditions in cancer patients in acute care-a meta-analysis. Ann. Oncol. 21,
925-930. doi: 10.1093/annonc/mdp515

Soraci, P, Ferrari, A., Abbiati, F. A., Del Fante, E., De Pace, R, Urso, A,
et al. (2020). Validation and psychometric evaluation of the Italian version
of the fear of COVID-19 scale. Int. J. Ment. Health Addict. 4, 1-10. doi:
10.1007/s11469-020-00277-1

Spitzer, R. L., Kroenke, K., Williams, J. B. W,, and Léwe, B. (2006). A brief
measure for assessing generalized anxiety disorder: The GAD-7. Arch. Intern.
Med. 166, 1092-1097. doi: 10.1001/archinte.166.10.1092

Swainston, J., Chapman, B., Grunfeld, E. A., and Derakshan, N. (2020). COVID-19
lockdown and its adverse impact on psychological health in breast cancer.
Front. Psychol. 11:2033. doi: 10.3389/fpsyg.2020.02033

Vindegaard, N., and Benros, M. E. (2020). COVID-19 pandemic and mental
health consequences: systematic review of the current evidence. Brain Behav.
Immun. 89, 531-542. doi: 10.1016/j.bbi.2020.05.048

Wang, Y., Duan, Z., Ma, Z., Mao, Y., Li, X., Wilson, A., et al. (2020). Epidemiology
of mental health problems among patients with cancer during COVID-19
pandemic. Transl. Psychiatry 10:263. doi: 10.1038/541398-020-00950-y

Weiss, D. S. (2007). “The impact of event scale: revised,” in Cross-Cultural Assessment
of Psychological Trauma and PTSD (Boston, MA: Springer), 219-238.

Xiong, J., Lipsitz, O., Nasri, F, Lui, L. M. W,, Gill, H,, Phan, L., et al.
(2020). Impact of COVID-19 pandemic on mental health in the general
population: a systematic review. J. Affect. Disord. 277, 55-64. doi: 10.1016/j.
jad.2020.08.001

Yasin, A. L. (2021). Anxiety levels of breast cancer patients in turkey during
the COVID-19 pandemic. Future Oncol. 17, 3373-3381. doi: 10.2217/
fon-2020-1265

Zhu, N., Zhang, D., Wang, W, Li, X., Yang, B., Song, J., et al. (2020). A novel
coronavirus from patients with pneumonia in China, 2019. N. Engl. J. Med.
382, 727-733. doi: 10.1056/nejmoa2001017

Conflict 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.

Publisher’s Note: All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product that may
be evaluated in this article, or claim that may be made by its manufacturer, is
not guaranteed or endorsed by the publisher.

Copyright © 2022 Lanzoni, Brivio, Oliveri, Guiddi, Chichua, Mazzocco and Pravettoni.
This is an open-access article distributed under the terms of the Creative Commons
Attribution License (CC BY). The use, distribution or reproduction in other forums
is permitted, provided the original author(s) and the copyright owner(s) are credited
and that the original publication in this journal is cited, in accordance with accepted
academic practice. No use, distribution or reproduction is permitted which does not
comply with these terms.

Frontiers in Psychology | www.frontiersin.org

April 2022 | Volume 13 | Article 772128


https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
https://doi.org/10.1016/j.bbi.2020.05.026
https://doi.org/10.1016/j.bbi.2020.05.026
https://doi.org/10.1371/journal.pone.0248714
https://doi.org/10.1371/journal.pone.0248714
https://doi.org/10.3390/ijerph17228615
https://doi.org/10.1016/j.addbeh.2008.04.006
https://doi.org/10.1007/s11469-020-00283-3
https://doi.org/10.1007/s11469-020-00283-3
https://doi.org/10.3389/fonc.2020.01270
https://doi.org/10.3389/fpsyt.2020.00790
https://doi.org/10.3389/fpsyt.2020.00790
https://doi.org/10.1080/07399332.2020.1825441
https://doi.org/10.1136/esmoopen-2020-000970
https://doi.org/10.1007/s00737-020-01097-x
https://doi.org/10.1093/annonc/mdp515
https://doi.org/10.1007/s11469-020-00277-1
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.3389/fpsyg.2020.02033
https://doi.org/10.1016/j.bbi.2020.05.048
https://doi.org/10.1038/s41398-020-00950-y
https://doi.org/10.1016/j.jad.2020.08.001
https://doi.org/10.1016/j.jad.2020.08.001
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8297541/
https://doi.org/10.2217/fon-2020-1265
https://doi.org/10.2217/fon-2020-1265
https://doi.org/10.1056/nejmoa2001017
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

	The Burden of the Pain: Adverse Mental Health Outcomes of COVID-19 in Women With and Without Cancer
	Introduction
	Materials and Methods
	Procedure
	Measures
	Participants and Data Quality Assessment
	Analytic Strategy

	Results
	Socio-Demographic Information
	Comparison of Patients and Healthy Participants
	Post-traumatic Stress Symptoms
	Symptoms of Generalized Anxiety
	Exploration of Psychological Distress and Anxiety in the Patient Sample

	Discussion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding

	References

