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Summary

Introduction. A better understanding of how to promote disease
mitigation and prevention behaviors among vulnerable popula-
tions, such as cancer survivors, is needed. This study aimed to
determine patterns of and factors associated with COVID-19-re-
lated preventive behaviors among cancer survivors and assess
whether the COVID-19 preventive behaviors of cancer survivors
differ from the general population.

Methods. In June 2020, an online survey of adults (N = 897)
assessed predictors of COVID-19-related preventive behaviors,
including socio-demographics, COVID-19 beliefs and percep-
tions (Health Belief Model [HBM] variables), and cancer sta-
tuses (cancer survivors currently in treatment, cancer Survivors
not currently in treatment, and individuals with no history of can-
cer). An average score of respondent engagement in eight pre-
ventive behaviors was calculated. Differences in HBM variables
and preventive behaviors by cancer status were assessed using
ANCOVAs. Hierarchical multiple regression analyzed associa-

Introduction

Individuals who are immunosuppressed, such as people
undergoing certain cancer treatments, are at increased
risk of COVID-19-related morbidity and mortality [1, 2].
A better understanding of how to promote mitigation
and prevention behaviors among vulnerable populations
is needed in general as well as in the case of future
infectious disease outbreaks.

An early study from China showed cancer patients,
specifically, may have a higher risk of COVID-19
infection than individuals without cancer and that
cancer patients had poorer COVID-19 outcomes, such
as requiring ventilation and death [3]. Additionally, the
pandemic has likely caused a host of negative outcomes
for cancer survivors, including disruptions in their
treatment and survivorship care. A systematic review
of the cancer survivor literature published shortly after
data in the present study were collected suggested the
pandemic has introduced new challenges related to
social isolation, financial hardship, and uncertainty
with respect to ongoing care [4]. These consequences of
COVID-19 for cancer survivors may disproportionately
affect survivors in active treatment [5, 6], including

tions among socio-demographics, HBM constructs, cancer sta-
tuses, and engagement in COVID-19 preventive behaviors.
Results. Participants reported engaging in 3.5 (SD = 0.6) preven-
tive behaviors. Cancer survivors not in treatment engaged in pre-
ventive behaviors significantly less than the comparison group.
In the final adjusted model, after adding COVID-19 beliefs and
perceptions, cancer status was no longer significant. All HBM
constructs except perceived susceptibility were significant predic-
tors of preventive behaviors.

Conclusions. COVID-19 beliefs and perceptions were more
robust predictors preventive behaviors than cancer status. None-
theless, public health organizations and practitioners should
communicate the risk and severity of infection among cancer sur-
vivors and emphasize the need to engage in protective behaviors
for COVID-19 and other infectious diseases with this vulnerable
population.

those who are immunosuppressed by the disease itself
or treatment. However, research suggests both those
receiving chemotherapy and those who have completed
treatment may be at increased risk of developing severe
symptoms [7]. Since COVID-19 is highly contagious and
potentially fatal, measures such as stay-at-home orders
and social distancing were implemented worldwide
to slow the spread of the virus. In addition, infection
preventive behaviors such as washing hands, staying home
when sick, and wearing a face mask were recommended
to reduce the risk of contracting and spreading the virus,
even after being fully vaccinated against COVID-19 [8].
Uptake of preventive behaviors among those at greater
risk for adverse outcomes of COVID-19 infection is
especially important for personal protection.

Although the body of literature is growing, there is
limited research examining the practice of COVID-19
infection preventive behaviors in cancer patients [9-10].
Analyses of a nationally representative sample suggest
that cancer survivors and immunocompromised adults
are more likely to practice preventive behaviors than
those with no history of cancer [10, 11]. However, these
studies did not differentiate by cancer survivor treatment
status. In addition, prior research suggests differences in
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the endorsement of COVID-19 misinformation beliefs
based on cancer status, with survivors currently receiving
treatment being more likely to endorse false statements
about the pandemic, compared to those without a cancer
history [12]. Studies have also found a relationship
between misinformation beliefs and lower performance
of COVID-19-related preventive behaviors [13-14].
Although it is unclear why individuals with cancer are
more vulnerable to misinformation, it may undermine
how well cancer patients adhere to the guidelines for
behaviors to prevent COVID-19. It is crucial to understand
why some individuals follow recommendations strictly
and others do not, especially cancer patients who are at
increased risk for negative disease sequalae.

The Health Belief Model (HBM) is a well-known health
behavior theory that is often associated with engaging in
preventive behaviors [15-18]. The HBM proposes that
intention to perform the preventive behavior is dependent
on (a) the level of perceived threat (consisting of perceived
severity — how serious someone perceives COVID-19 to
be — and perceived susceptibility — how likely someone
believes they are to contract COVID-19), (b) perceived
benefits of the preventive behavior (whether someone
believes the behavior will protect them from getting
COVID-19) (c) perceived barriers to the preventive
behavior (e.g., is uncomfortable wearing a mask), and (d)
self-efficacy for performing the preventive behavior. The
present study examined whether the HBM constructs
are associated with engagement in preventive behaviors
during the COVID-19 infection. Understanding how the
HBM predicts engagement can inform future efforts to
increase engagement in preventive behaviors now and in
future infectious disease outbreaks.

In light of the serious potential impact of COVID-19
on cancer patients, further examination of the uptake of
preventive behaviors in this population relative to other
groups is warranted. The purpose of this study, therefore,
was to assess differences in engagement in COVID-19
infection preventive behaviors during the COVID-19
pandemic (Aim 1la) and HBM constructs (Aim 1b)
among the three groups of adults (cancer survivors in
active treatment, cancer survivors not receiving treatment
currently, and a comparison group without a history
of cancer). The second aim of this research aim was to
determine which individual characteristics and other factors
(HBM constructs and history of cancer) are associated with
performance of preventive behaviors during the pandemic.
Finally, the HBM constructs were assessed as predictors
of COVID-19 preventive behaviors within each cancer
survivor group separately (Aim 3). We hypothesized that
cancer survivors in active treatment would be the most
engaged in COVID-19 preventive behaviors due to their
increased potential to be immunocompromised.

Methods

SURVEY ADMINISTRATION AND SAMPLE

United States (U.S.) residents (N = 897) were recruited
through a commercial survey administration and
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sampling company, Qualtrics, in June 2020. Quota
sampling was utilized to ensure the sample would consist
of approximately one-third of cancer survivors currently
in treatment, one-third of cancer survivors not currently
in treatment, and one-third of individuals without a
history of cancer. Another quota was implemented to
assure an approximately equal proportion of female and
male respondents. Survey items collected information
on socio-demographic characteristics, Health Belief
Model components, and COVID-19-related preventive
behaviors. These preventive behaviors were among
the most important COVID-19 prevention strategies
at the time these data were collected as no vaccines
were available yet. Moreover, these behaviors (e.g.,
frequent handwashing and mask wearing) are routinely
recommended to vulnerable groups, such as cancer
survivors. Data collection was anonymized. The study
was approved by the Institutional Review Board of a
large mid-Atlantic university.

MEASURES

Cancer status

Participants were assigned a label according to their self-
reported cancer status. The three cancer status groups
were delineated as cancer survivors in active treatment,
cancer survivors not receiving treatment currently, and
respondents with no history of cancer (comparison

group).

Socio-demographic characteristics

(age, sex, race/ethnicity, educational attainment, and
marital status). Respondent age in years and sex (female
or male) were queried. Race/ethnicity was assessed with
three mutually exclusive options (White/Caucasian,
Black/African American, and Hispanic). Participants
were asked to indicate their highest education level
attained. This variable was collapsed to indicate college-
educated versus other. Finally, marital status was
assessed and collapsed to married/living together or
other.

Health belief model constructs

Participants rated their agreement with statements
related to their perceived susceptibility, severity,
benefits, and barriers on a seven-point Likert scale
ranging from “strongly disagree” to “strongly agree”.
Perceived severity of COVID-19 was determined using
three items from a study focused on a pandemic flu
vaccine by [15] (e.g., “Complications of COVID-19
are serious”). Cronbach’s alpha was.834. The mean of
the three items was calculated as an overall measure
of perceived severity. Perceived susceptibility to
COVID-19 was measured using three items (e.g., “I am
worried about the likelihood of getting COVID-19 in
the near future”) [15]. Cronbach’s alpha was.801. The
mean of the three items was calculated as an overall
measure of perceived susceptibility. Perceived benefits
of COVID-19 preventive behaviors were measured
using eight items focused on the benefits of COVID-19



Tab. I. Sample Characteristics (N = 897).
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Cancer Survivors

Comparison

In active treatment.

(n =287)

Not in active treatment.

(n =301)

No history of cancer.

(n =309)

Characteristic

% (N)

% (n)

% (n)

Education

College degree or higher 55.7% (n =160) 48.8% (n =147) 42.7% (N =132)
Other 44.3% (n=127) 51.2% (n =154) 57.3% (n =177)
Gender

Male. 47.0% (n=135). 48.2% (N = 145) 49.8% (N = 154)
Female 53.0% (N =152) 51.8% (n = 156) 50.2% (n = 155)
Race

White/Caucasian 80.1% (n =230) 87.4% (n = 263) 34.0% (n = 105)
Black/African American 9.8% (n =28) 7.6% (n =23) 32.4% (n =100)
Hispanic 10.1% (n =29) 5.0% (n =15) 33.7% (n = 104)

Marital Status

Married or living together

70.4% (n =202)

62.8% (N =189)

53.1% (n = 164)

Other 29.6% (n = 85) 37.2% (N =112) 46.9% (n = 145)
M, SD M, SD

Age (years) 48.2,17.1 56.4,16.2 44.3,16.3

Preventive Behaviors 35,06 34,06 3.6,0.5

preventive behaviors (e.g., “Wearing a mask in public can
help prevent contracting and spreading COVID-19”) [15,
18]. Cronbach’s alpha was. 920, and the mean of the
four items was calculated as an overall measure of
perceived benefits. Perceived barriers to COVID-19
preventive behaviors were measured using eight items
asking respondents to rate how difficult it would be
for them to perform specific preventive behaviors [15,
18]. Cronbach’s alpha was.846, and the mean of the ten
items was calculated as an overall measure of perceived
barriers. Self-efficacy was measured by three items (e.g.,
“How certain are you that you can perform COVID-19
preventive behaviors?” [15] and assessed using a six-
point Likert scale ranging from “very difficult” to “very
easy.” Cronbach’s alpha was .878. The mean of the
three items was calculated as an overall measure of self-
efficacy.

COVID-19-related preventive behaviors

Behaviors including handwashing, avoiding contact with
sick people, staying home when feeling sick, respiratory
hygiene, avoiding touching face, social distancing,
avoiding large gatherings, and wearing a mask were
assessed. Engagement in these eight behaviors during
the past week was reported on a 4-point Likert scale
ranging from never to frequently. The Cronbach’s alpha
for these behaviors was high (.908) and thus, an average
score of all behaviors was computed for each participant,
with higher scores indicating higher overall engagement
in COVID-19 preventive behaviors.

STATISTICAL ANALYSES

Differences among cancer status groups in HBM
constructs and COVID-19-related preventive behaviors,
controlling for socio-demographic characteristics, were
assessed using analysis of covariance (ANCOVA) tests.

Hierarchical multiple regression analysis was used
to determine how socio-demographic characteristics,
HBM constructs, and cancer status were associated with
engagement in preventive COVID-19 behaviors. Socio-
demographic covariates included age, gender, race,
education, and marital status. Since the comparison
group has no history of cancer, it was not possible to
include cancer type as a covariate in the analyses. The
effects of the independent variables were expressed in
terms of standardized regression coefficients (betas).
The amount of variance explained in the models was
reported in terms of R2 The threshold for statistical
significance used in this study was p-value <.05. SPSS
27.0 was used for all analyses.

Results

SAMPLE CHARACTERISTICS

Respondents were 49.61 years (SD = 17.27) on average,
51.6% female, and 48.9% had a Bachelor’s degree or
higher educational attainment. Most respondents were
White (66.7%), followed by 16.8% Black and 16.5%
Hispanic. More than one-half of respondents were
married or living with a partner (61.9%). The average
score for preventive behaviors was 3.49 (SD = 0.56).
Among the cancer survivors, diagnoses included solid
tissue (81.3%), blood (9.9%), and skin (8.8%) cancers.
Sample characteristics by cancer status group are shown
in Table L.

COVID-19 preventive behaviors by cancer status

There was a significant effect of cancer status on
COVID-19 infection preventive behaviors for the three
groups [F(2,889) = 4.695, p =.009, partial eta®>=.010].
Bonferroni-corrected post-hoc comparisons indicated
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the mean score for preventive behaviors among cancer
survivors not in treatment (M = 3.414, SE = .603)
was significantly lower than the comparison group
of respondents with no history of cancer (M = 3.558,
SE =.516), p =.008. There was no significant difference
between cancer survivors in treatment (M = 3.500,
SE = .565) and either survivors not in treatment or the
comparison group.

HBM constructs by cancer status

There was a significant effect of cancer status on perceived
susceptibility across the three groups [F(2,889) = 7.300,
p = .001, partial eta> = .016]. Bonferroni-corrected
post-hoc comparisons indicated that the mean of
the comparison group (M = 2.46, SE = .073) was
significantly lower than both cancer survivors in active
treatment (M = 2.85, SE = .070), p = .001 and those not
in treatment (M = 2.75, SE = .071), p = .02. There was
also a significant effect of cancer status on perceived
severity across the three groups [F(2,889) = 4.959,
p = .007, partial eta> = .011]. Bonferroni- corrected
post-hoc comparisons indicated that the mean of
the comparison group (M = 4.70, SE = .047) was
significantly higher than both cancer survivors in active
treatment (M = 4.52, SE = .045), p = .026, and those not
in treatment (M = 4.49, SE = .046), p = .011. There was
a significant effect of cancer status on perceived benefits
for the three groups [F(2,889) = 8.482, p <.001, partial
eta? =.019]. Bonferroni-corrected post-hoc comparisons
indicated the comparison group (M = 4.74, SE = .038)
was significantly higher than both cancer survivors in
active treatment (M = 4.53, SE = .036), p <.001, and
those not in treatment (M = 4.56, SE = .037), p = .004.
Lastly, the effects of cancer status on perceived barriers
F(2,889) = 0.343, p = .710, partial eta? = .001] and self-
efficacy [F(2,889) = 2.780, p = .063, partial eta’ = .006]
for the three groups were not significant.

CANCER STATUS AND COVID-19 PREVENTIVE BEHAVIORS

Overall Predictors of COVID-19 Preventive Behaviors.

Almost all socio-demographic characteristics (age, race/
ethnicity, gender, and marital status [all p-values <.05])
were significant in the first model examining socio-
demographics as predictors of preventive behavior. The
R? of this model was. 038, with demographics explaining
3.8% of the variance, F(6,890) = 6.948, p <.001. When
cancer status was added in model 2, most of the socio-
demographic characteristics remained significant and
cancer survivors not in treatment currently reported
significantly lower preventive behaviors compared to the
comparison group with no history of cancer (p = .003).
In model 2, the R? was.046, meaning with the addition of
cancer status, the model explained 4.6% of the variance
in the model, F(8,888) = 6.426, p < .001. In model 3,
when HBM constructs were added along with the other
covariates, cancer status was no longer significant but
all HBM constructs except perceived susceptibility were
significant. Specifically, those with greater perceived
severity, benefits, and self-efficacy reported significantly
higher engagement in COVID-19 preventive behaviors
(all p-values <.01). Those with greater perceived barriers
reported significantly lower preventive behaviors
(p = .002). When the HBM variables were added to the
model, the R? increased t0.480, F(13,883) = 64.563,
p < .001. This indicates that the HBM constructs
accounted for an additional 43.4% of the variance.
Complete results for each model predicting preventive
behaviors are shown in Table II.

To determine whether the effects of the HBM constructs
on preventive behaviors differed as a function of survivor
group, we ran post hoc pairwise comparisons where
interaction terms were created between each survivor
group and HBM constructs. No significant interactions
were found (all ps >.05) and there were no cases in
which the two groups had an absolute value magnitude
difference of.10 or larger in their beta weight for a
specific HBM construct.

Tab. I1. Results of Hierarchical Multiple Regression Predicting Preventive Behaviors.

Variable Beta p-value Beta p-value Beta p-value
Socio-demographics

Age .083 .016* 109 .002* -.081 .003*
Black (Ref: White) 126 <.001* .089 .017* .046 .098
Hispanic (Ref: White) .076 .031* .039 301 .029 .296
Female (Ref: Male) 157 <.001* 159 <.001* .056 .029*
College degree (Ref: Other) .059 .093 .061 .083 .012 629
Married" (Ref: Other) 116 <.001* 116 <.001* .049 .054
Cancer status

Cancer status: In treatment (Ref: Comparison) -.053 198 .028 .362
Cancer status: Not in treatment (Ref: Comparison) -131 .003* -.058 .077
HBM constructs

Perceived Susceptibility 017 485
Perceived Severity .086 .005*
Perceived Benefits .369 <.001*
Perceived Barriers -116 .002*
Perceived Self-efficacy 227 <.001*

TIncludes married respondents as well as those living with a significant otl
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Discussion

The purpose of this study was to assess differences
in engagement in COVID-19 infection preventive
behaviors during the pandemic between two cancer
survivor groups (survivors in active treatment and those
not currently receiving treatment) and a comparison
group (adults with no history of cancer). Our hypothesis
was not supported; there was no significant difference
in engagement in preventive behaviors between cancer
survivors in treatment and either survivors not in
treatment or the comparison group while controlling
for socio-demographics. However, cancer survivors
not in treatment engaged in fewer preventive behaviors
compared to the comparison group. We also analyzed
results through the lens of the HBM, a health behavior
theory often used in studies of preventive behaviors. In
adjusted models controlling for socio-demographic, all
HBM variables except perceived susceptibility were
significant predictors of preventive behaviors, while the
influence of cancer status was no longer significant.
Our comparison of COVID-19 beliefs and perceptions
(HBM variables) by cancer status yielded interesting
results. Both cancer survivor groups reported higher
susceptibility to COVID-19 than the comparison
group, which may accurately reflect their elevated
level of infection risk [19]. However, cancer survivors
also reported lower perceived severity of COVID-19
as compared to those without a history of cancer.
One potential explanation for this finding may be that
survivors have a diminished perception of the severity of
COVID-19 because they have experienced much greater
health challenges relative to others with no history of
cancer, including their cancer symptoms and treatment
side effects. Nonetheless, people with a cancer history
remain at an increased risk of serious complications
from COVID-19 [19-21]; so this perception is
concerning. Future research should attempt to
understand the cognitive mechanisms underlying these
differences. Another potentially troublesome finding is
how perceived benefits of preventive behaviors were
lower among cancer survivors, as many of the behaviors
assessed are the same as those routinely recommended
for infection prevention for immunosuppressed cancer
survivors. Those with lowered immune systems, a
potential side effect of cancer treatment, should be
engaging in preventive behaviors the most. While a
mild case of COVID-19 may be not be as serious as
cancer, severe cases of COVID-19 — especially among
those with a history of cancer — can have equally grave
consequences. To address this in messages targeting
cancer survivors, public health and communication
professionals should emphasize the benefits of
COVID-19 infection preventive behaviors and the
severity of COVID-19.

Results of the adjusted models predicting COVID-19
preventive behaviors suggest that COVID-19 beliefs and
perceptions (HBM variables) have a greater impact on
performance of preventive behaviors during a pandemic
than cancer status [22]. Therefore, public health

communication efforts should focus on HBM constructs
when promoting COVID-19 preventive behaviors.
Finally, it should be noted that when the HBM constructs
were added to the final regression model, they explained
an additional 43.4% of the variance in COVID-19
preventive behaviors. This provides strong evidence for
using the HBM and its constructs as a guiding framework
when designing messages to promote infection
prevention adherence. This finding is consistent with
other studies [22-24]. Therefore, the HBM is relevant for
public health and health communication practitioners
and will likely remain relevant beyond the COVID-19
pandemic, into future flu seasons and other infectious
disease outbreaks.

STRENGTHS, LIMITATIONS, AND FUTURE DIRECTIONS

Utilizing a panel sample for this research made it possible
to access this unique sample in the time-sensitive
period before vaccines were available, when preventive
behaviors were the first line of defense against COVID-19
infection. Although use of a panel sample may limit the
generalizability of the results, it should not impact the
associations examined. Future studies should replicate
this research using a random, more representative sample
and consider including COVID-19 vaccination as a
preventive behavior since a vaccine was not available at
the time these data were collected. Detailed medical and
treatment information (e.g., stage of cancer diagnosis,
time since diagnosis and treatment) was not collected
from cancer survivors and could have enhanced our
results better in the survivorship context. In addition,
interactions with healthcare providers, such as receipt
of provider recommendations for COVID-19 infection
preventive behaviors, were not collected in this study.
Future studies examining preventive behaviors should
aim to collect this information when possible as provider
recommendations are frequently and highly associated
preventive behaviors attitudes and uptake [20, 25]. The
impact of this potential confound in the present study is
unknown. The study is also limited by it’s use of a cross-
section survey. A longitudinal survey would have allowed
for the assessment of changes in preventive behaviors at
different times throughout the course of the pandemic.
Finally, data collection was limited to U.S. residents
— future studies should include other nationalities
and geographic areas, since preventive approaches to
COVID-19 as well as cultural factors likely affect both
perceptions and behaviors. However, the limitations of
this study are balanced by important strengths. One of
the primary strengths of this study is its inclusion of
cancer survivors with two cancer treatment statuses —
survivors currently undergoing treatment and those no
longer in treatment. This unique distinction adds to the
limited cancer research examining differences between
cancer survivor subtypes. In addition, a well-known and
commonly accepted health behavior theory, the HBM,
was used as a framework for understanding adherence to
recommendations for COVID-19 preventive behaviors.
Our findings related to the HBM afford insights
related to the reasons underlying uptake of COVID-19
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preventive behaviors. Future qualitative research would
help provide a further nuanced understanding of why
individuals do or not do engage in the recommended
behaviors.

Conclusions

This study focused on identifying differences in
COVID-19 infection preventive behaviors and HBM
constructs among three unique groups (cancer survivors
in active treatment, cancer survivors not receiving
treatment currently, and a comparison group without
a history of cancer). In addition, we assessed which
factors predicted COVID-19 predictive behaviors
during the pandemic. Collectively, our findings suggest
that COVID-19-related beliefs and perceptions (HBM
constructs) matter more than cancer status in predicting
adherence to recommended preventive behaviors.
Although vaccines against COVID-19 are now
widely available, preventive behaviors continue to be
recommended to protect vulnerable groups, including
cancer survivors. Therefore, public health organizations
and practitioners should focus on emphasizing elements
of the HBM such as the benefits of preventive behaviors
and the potential seriousness of COVID-19 and other
infectious diseases.

Acknowledgements

No additional contributors. This work was supported
in part by a T32 from National Cancer Institute at the
National Institutes of Health (NIH) (2T32CA093423) to
the primary author (CAM).

Conflict of interest statement

The authors declare that they have no conflicts of interest.

Authors’ contributions

CAM, JPDG, BFF: researched literature and conceived
the study. CAM, JPDG: designed the survey and gained
ethical approval. CAM, JPDG, PBP: conducted data
analysis. CAM: wrote the first draft of the manuscript.
All authors reviewed and edited the manuscript and
approved the final version of the manuscript.

References

[1] D’Antiga L. Coronaviruses and immunosuppressed patients:
the facts during the third epidemic. Liver Transpl 2020;26:832-
4. https://doi.org/10.1002/1t.25756.

[2] Fung M, Babik JM. COVID-19 in immunocompromised hosts:
what we know so far. Clin Infect Dis 2021;72:340-50. https://
doi.org/10.1093/cid/ciaa863.

[3] Liang W, Guan W, Chen R, Wang W, LiJ, Xu K, Li C, Ai Q, Lu
W, Liang H, Li S, He J. Cancer patients in SARS-CoV-2 infec-

E9

CANCER STATUS AND COVID-19 PREVENTIVE BEHAVIORS

tion: a nationwide analysis in China. Lancet Oncol 2020;21:335-
7. https://doi.org/10.1016/S1470-2045(20)30096-6.

[4] Jammu AS, Chasen MR, Lofters AK, Bhargava R. Systematic
rapid living review of the impact of the COVID-19 pandemic
on cancer survivors: update to August 27, 2020. Support Care
Cancer 2021;29:2841-50. https://doi.org/10.1007/s00520-020-
05908-w.

[5]1 Nekhlyudov L, Duijts S, Hudson SV, Jones JM, Keogh J, Love
B, Lustberg M, Smith KC, Tevaarwerk A, Yu X, Feuerstein
M. Addressing the needs of cancer survivors during the COV-
ID-19 pandemic. J Cancer Surviv 2020;14:601-6. https://doi.
org/10.1007/511764-020-00884-w.

[6] Al-Quteimat OM, Amer AM. The Impact of the COVID-19
Pandemic on Cancer Patients. Am J Clin Oncol 2020;43:452-5.
https://doi.org/10.1097/COC.0000000000000712.

[71 SunL, Surya S, Le AN, Desai H, Doucette A, Gabriel P, Ritchie
MD, Rader D, Maillard I, Bange E, Huang AC, Vonderheide
RH, DeMichele A, Verma A, Mamtani R, Maxwell KN. Rates
of COVID-19-related outcomes in cancer compared with non-
cancer patients. JNCI Cancer Spectr 2021;5:Pkaal20. https://
doi.org/10.1093/jncics/pkaal20.

[8] Centers for Disease Control and Prevention. When You’ve Been
Fully Vaccinated. 2021. Available at: https://www.cdc.gov/
coronavirus/2019-ncov/vaccines/fully-vaccinated.html ~ (Ac-
cessed on: 03/24/2022).

[9] Shankar A, Saini D, Roy S, Mosavi Jarrahi A, Chakraborty A,
Bharti SJ, Taghizadeh-Hesary F. Cancer Care Delivery Chal-
lenges Amidst Coronavirus Disease - 19 (COVID-19) outbreak:
specific precautions for cancer patients and cancer care provid-
ers to prevent spread. Asian Pac J Cancer Prev 2020;21:569-73.
https://doi.org/10.31557/APJCP.2020.21.3.569.

[10] Islam JY, Camacho-Rivera M, Vidot DC. Examining COV-
ID-19 preventive behaviors among cancer survivors in the
United States: an analysis of the COVID-19 impact survey.
Cancer Epidemiol Biomarkers Prev 2020;29:2583-90. https://
doi.org/10.1158/1055-9965.EPI-20-0801.

[11] IslamJY, Vidot DC, Havanur A, Camacho-Rivera M. Preventive
behaviors and mental health-related symptoms among immuno-
compromised adults during the COVID-19 pandemic: an analy-
sis of the COVID impact survey. AIDS Res Hum Retroviruses
2021;37:304-13. https://doi.org/10.1089/A1D.2020.0302.

[12] Guidry JPD, Miller CA, Ksinan AJ, Rohan JM, Winter MA,
Carlyle KE, Fuemmeler BE. COVID-19-related misinformation
among parents of patients with pediatric cancer. Emerg Infect
Dis 2021;27:650-2. https://doi.org/10.3201/eid2702.203285 .

[13] Burke PF, Masters D, Massey G. Enablers and barriers to COV-
ID-19 vaccine uptake: an international study of perceptions and
intentions. Vaccine 2021;39:5116-28. https://doi.org/10.1016/j.
vaccine.2021.07.056.

[14] Lee JJ, Kang KA, Wang MP, Zhao SZ, Wong JYH, O’Connor
S, Yang SC, Shin S. Associations between COVID-19 misinfor-
mation exposure and belief with COVID-19 knowledge and pre-
ventive behaviors: cross-sectional online study. J] Med Internet
Res 2020;22:€22205. https://doi.org/10.2196/22205.

[15] Myers LB, Goodwin R. Using a theoretical framework to de-
termine adults’ intention to vaccinate against pandemic swine
flu in priority groups in the UK. Public Health 2012;126(Sup-
pl 1):S53-6. https://doi.org/10.1016/j.puhe.2012.05.024.

[16] Rosenstock IM. The health belief model and preventive health
behavior. Health Education Monographs 1974;2:354-86. htt-
ps://doi.org/10.1177/109019817400200405.

[17] Rosenstock IM. Historical origins of the health belief model.
Health Education Monographs 1974;2:328-35. https://doi.
org/10.1177/109019817400200403.

[18] Coe AB, Gatewood SB, Moczygemba LR, Goode JV, Beckner
JO. The use of the health belief model to assess predictors of

intent to receive the novel (2009) HIN1 influenza vaccine. In-
nov Pharm 2012;3:1-11. https://doi.org/10.24926/iip.v3i2.257 .



[19]

[20]

[21]

[22]

C.A. MILLER ET AL.

Gao Y, Liu M, Shi S, Chen Y, Sun Y, Chen J, Tian J. Cancer
is associated with the severity and mortality of patients with
COVID-19: a systematic review and meta-analysis. MedRxiv
2020.05.01.20087031. https://doi.org/10.1101/2020.05.01.200
87031.

Kreuter MW, Chheda SG, Bull FC. How does physician ad-
vice influence patient behavior? Evidence for a priming effect.
Arch Fam Med 2000;9:426-33. https://doi.org/10.1001/arch-
fami.9.5.426.

Park JM, Koo HY, Lee JR, Lee H, Lee JY. COVID-19 mortality
and severity in cancer patients and cancer survivors. J Korean
Med Sci 2024;39:e6. https://doi.org/10.3346/jkms.2024.39.e6.
Guidry JPD, Miller CA, Perrin PB, Carlyle KE, Savage MW,
Sheppard VB, Fuemmeler BF. Pandemic coping and COV-
ID-19 preventive behaviors among cancer survivors. Patient

[23]

[24]

[25]

Educ Couns 2023;112:107716. https://doi.org/10.1016/j.
pec.2023.107716.

Barakat AM, Kasemy ZA. Preventive health behaviours during
coronavirus disease 2019 pandemic based on health belief mod-
el among Egyptians. Middle East Curr Psychiatry 2020;27:43.
https://doi.org/10.1186/s43045-020-00051-y.

Fathian-Dastgerdi Z, Khoshgoftar M, Tavakoli B, Jaleh M. Fac-
tors associated with preventive behaviors of COVID-19 among
adolescents: Applying the health belief model. Res Social
Adm Pharm 2021;17:1786-90. https://doi.org/10.1016/j.sap-
harm.2021.01.014.

Peterson EB, Ostroff JS, DuHamel KN, D’Agostino TA, Her-
nandez M, Canzona MR, Bylund CL. Impact of provider-patient
communication on cancer screening adherence: A systematic
review. Prev Med 2016;93:96-105. https://doi.org/10.1016/j.
ypmed.2016.09.034.

Received on March 8, 2023. Accepted on March 27, 2024.

Correspondence: Carrie Miller, Address: 830 East Main Street, Box 980101, Richmond, Virginia, USA 23298-0101. E-mail: carrie.a.miller@

vcuhealth.org

How to cite this article: Miller CA, Guidry JPD, Perrin PB, Carlyle KE, Sheppard VB, Fuemmeler BF. Adding COVID to cancer: does
cancer status influence COVID-19 infection preventive behaviors? J Prev Med Hyg 2024;65:E4-E10. https://doi.org/10.15167/2421-4248/jp-

mh2024.65.1.2888

© Copyright by Pacini Editore Srl, Pisa, Italy

This is an open access article distributed in accordance with the CC-BY-NC-ND (Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International) license.
The article can be used by giving appropriate credit and mentioning the license, but only for non-commercial purposes and only in the original version. For further infor-

mation: https://creativecommons.org/licenses/by-nc-nd/4.0/deed.en




