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External Supports Are Associated With the COVID-19
Vaccination in Chinese Breast Cancer Patients:
A Cross-Sectional Survey
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Abstract

Background: Coronavirus disease 2019 (COVID-19) is a global
pandemic. Breast cancer is the most commonly diagnosed malignant
cancer in China. Considering the specific national conditions, no evi-
dence is available for factors associated with COVID-19 vaccination
in patients with breast cancer.

Methods: This was a cross-sectional survey, fielded from June 21
through June 27, 2021. A total of 944 nationally representative sam-
ples of Chinese breast cancer patients participating in the survey were
included. Participant surveys included questions addressing who fin-
ished COVID-19 vaccination with the question “Have you taken the
COVID-19 vaccine?”, and response options were “Yes” and “No”.

Results: Overall, 730 (77.33%) women with breast cancer were un-
vaccinated, and only 214 (22.67%) were vaccinated with the COV-
ID-19 vaccine. After adjusting for potential confounders, including
both sociodemographic and clinical characteristics, we found that
external support, including positive doctor suggestions (odds ratio
(OR): 5.52; 95% confidence interval (CI): 3.50 - 8.71; P < 0.0001),
positive support from surrounding people (OR: 11.65; 95% CI: 7.57 -
17.91; P <0.0001), and negative initiative from the community (OR:
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0.15; 95% CI: 0.06 - 0.35; P < 0.0001), was associated with COV-
ID-19 vaccination rates among breast cancer patients. These results
remain stable in subgroup analyses. We found that most participants
(82.52%) understood the necessity of COVID-19 vaccinations in
China was strong; however, the recognition regarding the COVID-19
vaccine showed different patterns between vaccinated and unvacci-
nated participants.

Conclusions: Our findings suggest external support, including vac-
cination suggestions from surgeons or oncologists, vaccination sug-
gestions from associated people, and residents’ committee mandated
vaccinations, was associated with the COVID-19 vaccination rates.
Interventions regarding these factors and improving publicity as well
as education regarding COVID-19 vaccines among breast cancer pa-
tients are warranted.

Keywords: Breast cancer patients; COVID-19 vaccination; External
supports

Introduction

As of late June 2021, over 178 million patients with coronavi-
rus disease 2019 (COVID-19) have been diagnosed globally,
including approximately 3.9 million deaths [1]. The ongoing
COVID-19 pandemic poses tremendous hazards to public
health and results in devastating medical, economic and so-
cial consequences. At present, medications (e.g., remdesivir,
hydroxychloroquine, lopinavir, and interferon regimens) have
inconsistent effects on overall mortality, initiation of ventila-
tion, and length of stay for inpatients with COVID-19, except
for dexamethasone which can help reduce the duration on a
ventilator and save the lives of patients with serious and criti-
cal disease [2]. The most promising strategy to prevent COV-
ID-19 incidence and mortality is the vaccination of COVID-19
worldwide. To date, over 2.4 billion vaccine doses have been
administered, as reported by the World Health Organization
(WHO).

Several studies have revealed that patients with malignan-
cy are of the vulnerable population to severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) infection and have a
higher mortality rate than patients without cancer among in-
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patients with COVID-19 [3-6]. Some of these patients have
delayed diagnosis and treatment of the disease due to the fear
of the COVID-19 pandemic, which in turn affects the survival
rate of patients [7]. Data are limited on the safety and efficacy
of the COVID-19 vaccine in patients with malignancy because
most registration trials include patients without a history of any
cancer [8]. Several small studies have shown that the levels
of SARS-CoV-2 neutralizing antibodies in patients with can-
cer treated with immune checkpoint inhibitors are significant-
ly lower than those in healthy volunteers, despite the similar
short-term safety of the mRNA vaccines in both groups [9-12].

Female breast cancer has become the most commonly di-
agnosed malignant tumor worldwide, and the estimated num-
ber of Chinese breast cancer incident cases is approximately
416,000 in 2020 [13]. A previous survey shows that 13% of
breast cancer patients have been vaccinated and 30% of pa-
tients are hesitant to be vaccinated for reasons of mistrust in
the health care system, misconception, poor educational attain-
ment, and so on [14].

As most people have been encouraged to receive COV-
ID-19 vaccination and over one billion COVID-19 vaccination
doses have now been administered in China, we conducted an
online investigation to survey the COVID-19 vaccination in
Chinese breast cancer patients who have undergone surgery
and analyze factors influencing their vaccination. The present
study may help health care policy-makers in China and other
countries improve patient education and vaccination policies
in patients with breast cancer.

Materials and Methods

Study design and participants

This was a cross-sectional study to survey the factors influenc-
ing COVID-19 vaccination in Chinese breast cancer patients.
The questionnaire was designed using www.sojump.com and
could only be submitted upon completion of all questions.
Breast cancer patients who visited the WeChat public platform
named “Dr. Wang Jing, Cancer Hospital, Chinese Academy of
Medical Sciences”, sharing knowledge of breast disease with a
total 0f 32,271 followers from different regions of China, were
invited to complete the web-based survey, with only one We-
Chat ID being submit per person for the questionnaire. First,
we pretested 66 patients on June 20, 2021 to assure high stand-
ards of data quality. Then, we improved the questions and ran
the questionnaire from June 21, 2021 to June 27, 2021. Finally,
a total of 4,849 followers received the notice of our question-
naire; of these, 944 breast cancer patients finished the ques-
tionnaire. All information of participants was kept anonymous
with the understanding that this information could be used for
scientific research.

Measures

Participant demographics in our questionnaire included age,
employment (yes or no), yearly personal income (> 50,000
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or < 5,0000), marital status (married or unmarried), region of
residency in China (North China, East China, Northeast China,
Central China, South China, West China or others), place of
residence (urban or rural), education level (higher than high
school or high school and lower), influenza vaccination history
(never, at least once in 3 years or at least once in 10 years),
personal COVID-19 history (yes or no) and COVID-19 vacci-
nation status (yes or no). Medical history information included
time after surgery (date of surgery), surgical methods (mas-
tectomy or breast-conserving surgery), neoadjuvant therapy
(yes or no), anti-human epidermal growth factor receptor type
2 (HER2) therapy (yes or no), chemotherapy (yes or no), endo-
crine therapy (yes or no), radiotherapy (yes or no), undergoing
treatment (yes or no), current treatment method (no treatment,
endocrine therapy, others (chemotherapy, anti-HER?2 therapy,
radiotherapy, or combined treatment like endocrine therapy
with anti-HER2 therapy) or traditional Chinese medicine) and
recurrence of breast cancer before vaccination (yes or no).

Furthermore, we collected some external support infor-
mation on the COVID-19 vaccination, including vaccination
suggestions from surgeons or oncologists (indefinite sugges-
tion, no communication with doctors, recommended, not rec-
ommended), vaccination suggestions from around people (no
suggestion, recommended or not recommended) and calls for
vaccination by the residents’ committees or employers (yes, no
vaccinal notice or no).

To explore potential reasons for unvaccinated participants,
we also assessed the subjective factors in unvaccinated partici-
pants with questions, “Do you believe COVID-19 vaccination
may cause special side effects to breast cancer patients?”, “Do
you believe vaccination may lead to recurrence of breast can-
cer?” and “Do you believe the COVID-19 vaccine is safe?”,
followed by the response options “I don’t know”, “Yes” and
“No”. We asked, “Do you believe breast cancer patients can
be inoculated with COVID-19 vaccine?”, followed by the re-
sponse options “I don’t know”, “Yes”, “No” and “Depend on
current treatment”. We asked, “Do you believe the necessity of
COVID-19 vaccination in China is strong or weak?”’; response
options were “Strong” and “Weak”.

Statistical analysis

Baseline characteristics of participants were summarized by
percentages and frequencies. Because the percentage of miss-
ing data was minor (0-0.4%), no imputation was performed
[15]. The Kruskal-Wallis (for skewed distribution) test, one-
way analysis of variance (ANOVA) (for normal distribution),
and Chi-square tests (for categorical variables) were used to
examine any differences between the proportions and means
of the groups. We used a linear regression model to explore
potential associations between variables and COVID-19 vac-
cination among the study population. Following the Strength-
ening the Reporting of Observational Studies in Epidemiology
(STROBE) statement [16], we simultaneously reported the ef-
fect size of exposures in separate models, including a crude
model, minimally adjusted model and a fully adjusted model.
Confounders were selected based on their associations with
the outcomes or a change in effect estimate of more than 10%
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[17]. We further used stratified linear regression models to ex-
plore the association of exposures and outcomes in subgroup
analyses. We examined any modification and interaction of
subgroups by the likelihood ratio test. All analyses were per-
formed using the statistical software R (http://www.R-project.
org) and EmpowerStats platform (http://www.empowerstats.
com). P < 0.05 was considered statistically significant (two-
sided).

Ethical considerations

The Research Ethics Committee of National Cancer Center/
National Clinical Research Center for Cancer/Cancer Hospi-
tal, Chinese Academy of Medical Sciences approved the study.
The study was conducted in compliance with the ethical stand-
ards of the responsible institution on human subjects as well as
with the Helsinki Declaration. Informed consent was waived
because the research was deemed to be of minimal risk and no
identifiable data were collected.

Results

Characteristics of participants

All results presented here are based on the 944 participants who
responded to the questionnaire. Of these, 730 (77.33%) women
with breast cancer were unvaccinated, and less than one-third
(22.67%) were vaccinated with the COVID-19 vaccine. The
average age of the participants was 49.05 + 8.84 years old. The
baseline characteristics of the participants are listed in Table 1.
We found no statistically significant difference in age, previ-
ous treatment methods (surgical method, anti-HER2 therapy,
breast reconstruction surgery, endocrine therapy, and neoad-
juvant therapy), personal COVID-19 history, current therapy,
educational level, employment, marital status, region of living
in China, and place of residence or recurrence of breast cancer
before vaccination between participants who were vaccinated
or unvaccinated. Compared with the vaccinated participants,
unvaccinated participants had significant differences in time
after surgery, axillary lymph node dissection (ALND), chemo-
therapy, influenza vaccination history, yearly personal income
(Chinese Yuan), external support, including vaccination sug-
gestions from surgeons or oncologists, vaccination sugges-
tions from around people, and vaccination suggestions from
residents’ committees or employers.

Univariate analysis results

Through univariate analysis, we found time after surgery,
ALND, chemotherapy, influenza vaccination history, yearly
personal income (Chinese Yuan), and external support (vacci-
nation suggestion from surgeon or oncologist, vaccination sug-
gestion from associated people, and calls for vaccination by
the residents’ committees or employers). Age, previous treat-
ment methods (surgical method, anti-HER2 therapy, breast
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reconstruction surgery, endocriotherapy, and neoadjuvant ther-
apy), personal COVID-19 history, current therapy, educational
level, employment, marital status, region of living in China,
and place of residence and recurrence of breast cancer before
vaccination were not associated with COVID-19 vaccination.
All results are listed in Table 2.

Association between external support and COVID-19 vac-
cination

To identify potential key factors influencing COVID-19 vac-
cination among breast cancer patients, we further used a linear
regression model to estimate the association between external
support and COVID-19 vaccination. The results of the crude
model, minimally adjusted model and fully adjusted model are
shown in Table 3. Compared with participants receiving in-
definite vaccination suggestions from surgeons or oncologists,
participants who received recommended suggestions were
positively correlated with COVID-19 vaccination (OR: 5.52;
95% CI: 3.50 - 8.71; P < 0.0001), while participants who did
not receive recommended suggestions were negatively corre-
lated with COVID-19 vaccination (OR: 0.36; 95% CI: 0.16
- 0.79; P =0.0107). Compared with participants with no rec-
ommended suggestion from around people, participants who
received recommended suggestions were positively correlated
with COVID-19 vaccination (OR: 11.65;95% CI: 7.57 - 17.91;
P <0.0001). Compared with participants who were asked to be
vaccinated by the residents’ committee or employer, partici-
pants who were not asked (OR: 0.15; 95% CI: 0.06 - 0.35; P
< 0.0001) or without vaccinal notice (OR: 0.26; 95% CI: 0.16
-0.42; P<0.0001) were negatively associated with COVID-19
vaccination. These results remain stable in the crude model,
minimally adjusted model and fully adjusted model. We fur-
ther explored the association between external support and
COVID-19 vaccination in subgroup analyses, and we found
no interaction between external support and age, time after
surgery, ALND, or year personal income (Table 4; P values for
interactions were > 0.05).

Recognitions of breast cancer patients regarding COV-
ID-19 vaccine

To identify potential concerns regarding COVID-19 vaccina-
tion among unvaccinated breast cancer patients, we further
show the recognition of COVID-19 vaccination in Table 5. For
the 730 unvaccinated breast cancer patients, most of the partic-
ipants (81.10%) expressed “I don’t know” regarding whether
COVID-19 vaccination may cause special side effects to breast
cancer patients, and only a minority of participants (1.51%)
believed breast cancer patients could be inoculated with the
COVID-19 vaccine. Most of the participants (78.36%) were
unsure about whether COVID-19 vaccination may lead to
reoccurrence of breast cancer. More than half of the partici-
pants (51.37%) were unsure or concerned about the safety of
the COVID-19 vaccine. Interestingly, even for unvaccinated
breast cancer patients, most of the participants (79.45%) also
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Table 1. Characteristics of Study Population

Unvaccinated Vaccinated P-value
No. 730 214
Age (years) 48.78 £ 8.74 50.00 £9.12 0.075
Time after surgery (days) 910.92 + 681.51 1,272.64 + 883.51 <0.001
Surgical method 0.497
Mastectomy 452 (61.92%) 127 (59.35%)
Breast conserving surgery 278 (38.08%) 87 (40.65%)
Axillary lymph node dissection <0.001
Yes 403 (55.21%) 81 (37.85%)
No 327 (44.79%) 133 (62.15%)
Breast reconstruction surgery 0.305
No 659 (90.27%) 188 (87.85%)
Yes 71 (9.73%) 26 (12.15%)
Anti-HER?2 therapy 0.081
No 563 (77.12%) 177 (82.71%)
Yes 167 (22.88%) 37 (17.29%)
Chemotherapy <0.001
Yes 503 (68.90%) 120 (56.07%)
No 227 (31.10%) 94 (43.93%)
Endocrinotherapy 0.984
Yes 594 (81.37%) 174 (81.31%)
No 136 (18.63%) 40 (18.69%)
Radiotherapy 0.047
Yes 441 (60.41%) 113 (52.80%)
No 289 (39.59%) 101 (47.20%)
Neoadjuvant therapy 0.062
No 630 (86.30%) 195 (91.12%)
Yes 100 (13.70%) 19 (8.88%)
Undergoing treatment 0.085
Yes 480 (65.75%) 127 (59.35%)
No 250 (34.25%) 87 (40.65%)
Current treatment method <0.001
No treatment 250 (34.25%) 87 (40.65%)
Endocrinotherapy 307 (42.05%) 109 (50.93%)
Others 158 (21.64%) 17 (7.94%)
Traditional Chinese medicine 15 (2.05%) 1 (0.47%)
Recurrence of breast cancer before vaccination 0.282
No 706 (96.71%) 210 (98.13%)
Yes 24 (3.29%) 4 (1.87%)
Personal COVID-19 history 0.45
No 718 (98.36%) 212 (99.07%)
Yes 12 (1.64%) 2 (0.93%)
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Table 1. Characteristics of Study Population - (continued)

Unvaccinated Vaccinated P-value
Educational level 0.923
Higher than high school 504 (69.04%) 147 (68.69%)
High school and lower 226 (30.96%) 67 (31.31%)
Employment status 0.153
Yes 386 (52.88%) 125 (58.41%)
No 344 (47.12%) 89 (41.59%)
Influenza vaccination history <0.001
Never 617 (84.52%) 162 (75.70%)
At least once in 3 years 61 (8.36%) 39 (18.22%)
At least once in 10 years 52 (7.12%) 13 (6.07%)
Yearly personal income (Chinese Yuan) 0.012
>50,000 397 (54.38%) 137 (64.02%)
<5,0000 333 (45.62%) 77 (35.98%)
Marital status 0.759
Married 639 (87.53%) 189 (88.32%)
Unmarried 91 (12.47%) 25 (11.68%)
Region of living in China 0.056
North China 445 (60.96%) 136 (63.55%)
East China 118 (16.16%) 32 (14.95%)
Northeast China 66 (9.04%) 19 (8.88%)
Central China 37 (5.07%) 9 (4.21%)
South China 28 (3.84%) 12 (5.61%)
West China 36 (4.93%) 4 (1.87%)
Others 0 (0.00%) 2 (0.93%)
Place of residence 0.611
Urban area 653 (89.45%) 194 (90.65%)
Rural area 77 (10.55%) 20 (9.35%)
Vaccination suggestion from surgeon or oncologist <0.001
Indefinite suggestion 319 (43.70%) 81 (37.85%)
No communication with doctors 231 (31.64%) 40 (18.69%)
Recommended 60 (8.22%) 85 (39.72%)
Not recommended 120 (16.44%) 8 (3.74%)
Vaccination suggestion from around people <0.001
No suggestion 398 (54.52%) 36 (16.82%)
Recommended 161 (22.05%) 168 (78.50%)
Not recommended 171 (23.42%) 10 (4.67%)
Calls for vaccination by the residents’ <0.001

committee or employer
Yes
No vaccinal notice

No

407 (55.75%)
213 (29.18%)
110 (15.07%)

184 (85.98%)
24 (11.21%)
6 (2.80%)

HER2: human epidermal growth factor receptor type 2; COVID-19: coronavirus disease 2019.

176 Articles © The authors | Journal compilation © World ] Oncol and Elmer Press Inc™ www.wjon.org



Wang et al

World ] Oncol.2022;13(4):172-184

Table 2. Univariate Analysis of Factors Associated With COVID-19 Vaccination Among Breast Cancer Patients

Statistics OR (95% CI) P-value

Age (years) 49.05 + 8.84 1.02 (1.00 - 1.03) 0.0751
Time after surgery

Q1 235 (25.00%) 1

Q2 233 (24.79%) 1.35(0.82 - 2.24) 0.2366

Q3 236 (25.11%) 2.02 (1.25-3.26) 0.0039

Q4 236 (25.11%) 3.38 (2.13-5.35) <0.0001
Surgical method

Mastectomy 579 (61.33%) 1

Breast conserving surgery 365 (38.67%) 1.11 (0.82 - 1.52) 0.497
Axillary lymph node dissection

Yes 484 (51.27%) 1

No 460 (48.73%) 2.02 (1.48 -2.77) <0.0001
Breast reconstruction surgery

No 847 (89.72%) 1

Yes 97 (10.28%) 1.28 (0.80 - 2.07) 0.3055
Anti-HER?2 therapy

No 740 (78.39%) 1

Yes 204 (21.61%) 0.70 (0.48 - 1.05) 0.0818
Chemotherapy

Yes 623 (66.00%) 1

No 321 (34.00%) 1.74 (1.27 - 2.37) 0.0005
Endocrinotherapy

Yes 768 (81.36%) 1

No 176 (18.64%) 1.00 (0.68 - 1.48) 0.9838
Radiotherapy

Yes 554 (58.69%) 1

No 390 (41.31%) 1.36 (1.00 - 1.85) 0.0473
Neoadjuvant therapy

No 825 (87.39%) 1

Yes 119 (12.61%) 0.61 (0.37 - 1.03) 0.0639
Current treatment

Yes 607 (64.30%) 1

No 337 (35.70%) 1.32 (0.96 - 1.80) 0.0858
Current treatment method

No treatment 337 (35.70%) 1

Endocrine 416 (44.07%) 1.02 (0.74 - 1.42) 0.9045

Others 175 (18.54%) 0.31(0.18 - 0.54) <0.0001

Traditional Chinese medicine 16 (1.69%) 0.19 (0.02 - 1.47) 0.1122
Recurrence of breast cancer before vaccination

No 916 (97.03%) 1

Yes 28 (2.97%) 0.56 (0.19 - 1.63) 0.2885
Personal COVID-19 history

No 930 (98.52%) 1
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Table 2. Univariate Analysis of Factors Associated With COVID-19 Vaccination Among Breast Cancer Patients - (continued)

Statistics OR (95% CI) P-value

Yes 14 (1.48%) 0.56 (0.13 - 2.54) 0.4563
Educational level

Higher than high school 651 (68.96%) 1

High school or lower 293 (31.04%) 1.02 (0.73 - 1.41) 0.9226
Employment status

Yes 511 (54.13%) 1

No 433 (45.87%) 0.80 (0.59 - 1.09) 0.1535
Influenza vaccination history

Never 779 (82.52%) 1

At least once in 3 years 100 (10.59%) 2.44 (1.57-3.77) <0.0001

At least once in 10 years 65 (6.89%) 0.95 (0.51 - 1.79) 0.8791
Yearly personal income (Chinese Yuan)

> 50,000 534 (56.57%) 1

<5,0000 410 (43.43%) 0.67 (0.49 - 0.92) 0.0127
Marital status

Married 828 (87.71%) 1

Unmarried 116 (12.29%) 0.93 (0.58 - 1.49) 0.7589
Region of living in China

North China 581 (61.55%) 1

East China 150 (15.89%) 0.89(0.57 - 1.37) 0.5904

Northeast China 85 (9.00%) 0.94 (0.55 - 1.62) 0.8298

Central China 46 (4.87%) 0.80 (0.37 - 1.69) 0.5526

South China 40 (4.24%) 1.40 (0.69 - 2.83) 0.3458

West China 40 (4.24%) 0.36 (0.13 - 1.04) 0.0591

Others 2 (0.21%) NA NA
Place of residence

Urban area 847 (89.72%) 1

Rural area 97 (10.28%) 0.87 (0.52 - 1.47) 0.6108
Vaccination suggestion from surgeon or oncologist

Indefinite suggestion 400 (42.37%) 1

No communication with doctors 271 (28.71%) 0.68 (0.45 - 1.03) 0.0706

Recommended 145 (15.36%) 5.58(3.70 - 8.41) <0.0001

Not recommended 128 (13.56%) 0.26 (0.12 - 0.56) 0.0005
Vaccination suggestion from around people

No suggestion 434 (45.97%) 1

Recommended 329 (34.85%) 11.54 (7.70 - 17.28) <0.0001

Not recommended 181 (19.17%) 0.65 (0.31-1.33) 0.2372
Calls for vaccination by the residents’
committee or employer

Yes 591 (62.61%) 1

No vaccinal notice 237 (25.11%) 0.25(0.16 - 0.39) <0.0001

No 116 (12.29%) 0.12 (0.05 - 0.28) <0.0001

HER2: human epidermal growth factor receptor type 2; COVID-19: coronavirus disease 2019: OR: odds ratio; Cl: confidence interval.
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believed in the need for vaccinations against COVID-19 in
China to be strong. We found recognitions regarding the COV-
ID-19 vaccine showed different patterns between vaccinated
and unvaccinated participants (Table 5).

Discussion

Previous surveys studied factors influencing attitudes on
COVID-19 vaccination among the general populations and
showed that 71.5% of participants would be likely to take the
COVID-19 vaccine [18]. Only two studies have reported at-
titudes and factors associated with COVID-19 vaccine hesi-
tancy in the special population of those who are patients with
malignancy. One study from Mexico reported that 12.76% of
breast cancer patients had received COVID-19 vaccination,
57.67% were willing to be vaccinated immediately [14], and
another study determined the rate of willingness to get vac-
cinated was 60.3% [19]. However, people’s willingness to re-
ceive the COVID-19 vaccine might not be a good predictor of
acceptance, while decisions regarding COVID-19 vaccination
are multifactorial and can shift over time. In the present study,
only 26.87% of patients who received notice of COVID-19
vaccination were vaccinated.

Chinese cases of breast cancer account for nearly 20% of
the world cases in 2020 according to the WHO. Considering
the national conditions of COVID-19 prevention and control
in China, we evaluated the relationship between external sup-
port and COVID-19 vaccination among breast cancer patients.
As shown in the fully adjusted model, the present study is the
first to suggest a strong association between external support
(vaccination suggestions from surgeons or oncologists, vac-
cination suggestions from associated people, and calls for
vaccination by the residents’ committees or employers) and
COVID-19 vaccination in patients with malignancy, with
these results remaining stable in subgroup analyses. Further-
more, two out of these three factors can be easy to intervene.
Positive vaccination suggestions from surgeons or oncologists
and more appeals by the residents’ committees or employers
would contribute to increased COVID-19 vaccination rates in
patients with breast cancer.

Similar to previous studies [14, 18, 20, 21], the present
study shows that patients with higher personal income and high-
er previous influenza vaccinations prefer to take the COVID-19
vaccine. In addition, this is the first study to adjust for potential
confounding factors of patient treatment methods. We found
that there was a lower vaccination rate in patients with a shorter
period after surgery who underwent ALND, chemotherapy and
radiotherapy. More patients undergoing only endocrine therapy
and no adjuvant treatment are vaccinated than patients undergo-
ing other treatments and/or combined treatments.

Additionally, patient education is another factor associ-
ated with vaccination. Our findings suggest that even if most
participants agree that it is necessary for COVID-19 vaccina-
tion, concerns including side effects specific to breast cancer
patients, safety of the COVID-19 vaccine, and potential for
recurrence of breast cancer may be potential factors that hinder
them from COVID-19 vaccination.

Articles © The authors | Journal compilation © World ] Oncol and Elmer Press Inc™

The present study has several strengths. First, this is the
first study reporting that external support is associated with
COVID-19 vaccination in breast cancer patients. Second, we
used a large nationally representative sample of breast cancer
patients in China, therefore allowing the generation of our
findings in China. Third, one important feature of these exter-
nal supports is that these factors are intervenable, thus improv-
ing their clinical value. Fourth, strict statistical adjustment was
used to minimize potential confounding factors, including both
sociodemographic and clinical characteristics, while previous
studies only considered sociodemographic factors. Despite the
cross-sectional nature of this study, we provide needed evi-
dence to understand factors associated with COVID-19 vac-
cination among breast cancer patients in China.

Conclusions

Overall, we found that most of the breast cancer patients had
not completed their COVID-19 vaccinations. We identified
strong associations between external support (vaccination
suggestions from surgeon/oncologist and associated people
and calls for vaccinations by the residents’ committees or
employers) and COVID-19 vaccination. Even if most partici-
pants agree that it is necessary to finish COVID-19 vaccina-
tion, personal concerns and insufficient recognition regarding
COVID-19 vaccination remain as obstacles for breast cancer
patients. Future interventions regarding these factors and im-
proving publicity and patient education regarding the COV-
ID-19 vaccine might prove helpful.
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