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Abstract

Background and Aims COVID-19 vaccine hesitancy varies across the USA. Data on COVID-19 vaccine hesitancy in patients
with inflammatory bowel disease (IBD) are lacking. We assessed COVID-19 vaccine hesitancy and its associated variables
in patients with IBD.

Methods We evaluated voluntary patient survey responses during routine clinical visits to our IBD center. Data collected
included demographic and clinical characteristics. Descriptive statistics, univariate and multivariate analyses were performed
to evaluate significant associations with COVID-19 vaccine hesitancy.

Results A total of 239 individuals completed the survey. Over a third of respondents (35.6%) expressed hesitancy toward
receiving the COVID-19 vaccine due to vaccine safety concerns (49.4%) and efficacy (23.5%), while others reported non-
specific concerns (34.1%). On univariate analysis, Crohn’s disease (OR 2.33 CI 1.28-4.25 p=0.0056), use of biologic medi-
cations (OR 1.93 CI 1.16-3.23, p=0.012), previous self-reported vaccine refusal (OR 8.13 CI 2.90-22.82 p=0.0001), earlier
date of survey administration (OR 2.01 CI 1.17-3.44 p=0.011), and self-reported COVID infection (OR 2.55 CI 1.16-5.61
p=0.0056) were more likely to be associated with COVID-19 vaccine hesitancy. On multivariate analysis, patient age, previ-
ous vaccine refusal and date of survey administration were more likely to be associated with COVID-19 vaccine hesitancy.
Conclusions Over one-third of patients with IBD expressed COVID-19 vaccine hesitancy. Vaccine safety and efficacy were
the most common reasons. Younger age, previous vaccine refusal and earlier date of survey were more likely to be associ-
ated with hesitancy. Our findings suggest that there is room for targeted education to improve COVID-19 vaccine uptake in
patients with IBD.
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Introduction

Approximately, 51-62% of the general population in the
USA expresses some hesitancy in receiving the COVID-
19 vaccine. The true estimate varies based on location,
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culture and timing of sampling through the COVID pan-
demic [1]. Previously reported factors associated with hesi-
tancy include lack of a college degree, lower income, lack
of insurance, rural residence, larger households and black
race. Other demographic factors such as age and gender have
mixed results based on location of survey and specific study.
However, the overall trend shows that female and younger
patients are generally more hesitant [2].

Multiple stakeholders, clinicians, professional socie-
ties and thought leaders involved in the care of patients
with IBD recommend COVID-19 vaccination for nearly
all patients. A recent survey of gastroenterologists also
indicates an almost universal agreement on recommending
COVID-19 vaccination [3, 4]. However, patients with IBD
have understandable concerns about the risks of COVID-
19 vaccination and the potential impact on their disease
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course. To date, few of studies have quantified hesitancy
in patients with IBD. In the USA, a single study has found
hesitancy rates of 19.1% in an office-based cohort and 40%
in a social media cohort. Two other studies outside of the
USA have found hesitancy rates in office-based cohorts of
17.7% in Italy and 45.2% in France [5-7]. While multiple
of these studies have found associations between lower
educational achievement and vaccine hesitancy, results
differ on the relationship between gender, age and IBD
therapy type and COVID-19 vaccine hesitancy.

Subsequently, there have been calls for further research to
understand the barriers to vaccination in patients with IBD
[4]. We sought to evaluate the extent of and factors associ-
ated with COVID-19 vaccine hesitancy in patients with IBD
receiving care at our tertiary hospital multidisciplinary IBD
center.

Methods
Study Design and Participants

We administered a short survey to all patients with IBD
who presented to our multidisciplinary IBD center for care
from 01/14/2021 to 05/10/2021. The survey contained
questions on previous vaccine hesitancy, willingness to
take the COVID-19 vaccine, and reservations about the
vaccine, if any (Supplemental Fig. 1). Basic demographic
data on age, gender, level of education, religion as well as
disease-specific data such as type of IBD (Crohn’s Disease
vs. Ulcerative Colitis) and IBD treatment (biologic, immu-
nosuppressive, steroid) were extracted from the PSH IBD
consented Registry, as well as from the electronic medical
record review.

Hesitancy was defined to include responses of being
undecided, somewhat likely to refuse or refusing the vac-
cine. Patients considered non-hesitant responded that they
were somewhat likely to or will get the vaccine, or already
had received the vaccine.

Inclusion Criteria

e Adult patients (> 18) with an established diagnosis of
IBD receiving care at our health center.

e Attended an in-person appointment between 01/2021 and
05/2021.

Patients were excluded if they declined to participate or
were under the age of 18.

All participating patients were also part of the consented
Inflammatory Bowel Disease Registry.
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Statistical Analyses

Results are descriptive and reported as percentages. For
univariate analysis, continuous variables such as age and
date of survey administration were dichotomized into cat-
egorical variables based on median value. Univariate analy-
sis was conducted using MedCalc’s desktop suite version
20.008. RStudio was used for multivariate analysis in which
an ordinal logistic regression of all variables that were sta-
tistically significant on univariate analysis was conducted.

Results
Baseline Patient Characteristics

There were 443 patients who were approached for participa-
tion in the study, of which 239 patients fully completed the
survey and were included in the analysis (54.0%). Approxi-
mately, one-third of respondents (35.6%) expressed hesi-
tancy toward receiving the COVID-19 vaccine. The median
age of participants was 42 (IQR 29.5-54), 49.8% were male
and 86.6% were white. Of the participants included in the
analysis, 64.1% had Crohn’s disease and 34.7% had ulcera-
tive colitis. (Table 1).

Patient Hesitancy Rates

Of those that were hesitant, 49.4% were concerned about
the vaccine’s safety, 23.5% about its’ efficacy and 34.1%
reported they did not have concerns. Over half (55.6%) of all
respondents reported that they will receive, were somewhat
likely to receive or had already received the vaccine.

Table 1 Patient demographics and disease characteristics

Variable IBD population
Age (median yrs) 42 (IQR:29.5-54)
Gender (male) 119 (49.8%)
Disease type

CD 153 (64.1%)

uC 86 (34.7%)
Disease duration (median yrs) 10.6 (IQR: 6.1-20.3)
Race

White 207 (86.6%)

Black or African American 52.1%)

Asian 52.1%)

Other race 16 (6.7%)
Ethnicity

Hispanic 13 (5.6%)

Non-Hispanic 221 (94.4%)
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Of those that were not hesitant, 16.2% reported concerns
over safety, 11.7% reported concerns over efficacy, while
72.7% had no concerns. Furthermore, 15.3% of hesitant
patients and 5.8% of non-hesitant patients had other con-
cerns (Supplemental Table 1).

Factors Associated with Vaccine Hesitancy

On univariate analysis, CD (OR 2.33 CI 1.28-4.25
p=0.0056), use of biologic medications (OR 2.02 CI
1.18 p=0.0106), previous vaccine refusal (OR 8.13 CI
2.90-22.82 p=0.0001), earlier date of survey administration
(OR 2.01 CI 1.17-3.44 p=0.011), low population density
zip code (OR 1.72 CI 1.01-2.94 p=0.046) and self-reported
COVID infection (OR 2.55 CI 1.16-5.61 p=0.0056) were
more likely to be associated with COVID-19 vaccine hesi-
tancy (Table 2). To further explore the relationship between
time of survey administration and vaccine hesitancy, we
divided our period of survey administration into quartiles
(Table 3).

The use of 5-ASA (OR 0.34 CI 0.18-0.62 p=0.0005),
older age (OR 0.33 CI 0.19-0.58 p=0.0001) and Catholic
religion (OR 0.36 CI 0.13-0.99 p=0.047) was less likely
to be associated with COVID-19 vaccine hesitancy. Steroid
use within last 30 days, steroid use within past year, disease
duration, previous history of surgery for IBD, race, ethnicity

Table 3 Percent of patients expressing COVID-19 vaccine hesitancy
when survey responses are stratified by date range

Date range n Percent Hesitant
01/14—01/28 55 43.6
01/28—03/04 58 43.1
03/04—04/15 62 274
04/15—06/10 64 28.1

and marriage status were not significantly associated with
risk of vaccine hesitancy.

On multivariate analysis through ordinal logistic regres-
sion of the statistically significant variables, the effect of
previous vaccine refusal, earlier date of survey administra-
tion and age remained statistically significant (Table 4).

Discussion

In general, vaccines are underutilized in patients treated with
immunosuppressive regimens [8]. Evidence from early stud-
ies during the pandemic indicated that patients with rheuma-
tologic diseases are more hesitant about taking the COVID-
19 vaccine compared to the general population (45.1 vs.
17.7%, OR 4.16 95% CI 2.94-5.88) independent of the type

Table 2 Predictors of COVID-

. . . Variable Odds ratio 95% CI p value
19 vaccine hesitancy in IBD
patients Demographics
Male gender 1.1304 0.665 to 1.9204 0.6503
Older age (>42) 0.3305 0.1886 to 0.5792 0.0001
Married 0.8017 0.4706 to 1.3657 0.4160
Low population density zip code 1.721 1.0081 to 2.9393 0.0466
Religious preference
No religious preference (n=124) 1.3684 0.8012 to 2.3372 0.2508
Catholic (n=28) 0.3605 0.1317 to 0.9864 0.0470
Christian (unspecified, n=25) 2.1667 0.9403 to 4.9925 0.0695
Disease features
Crohn’s disease 2.3347 1.2821 to 4.2514 0.0056
Short disease duration 0.7160 0.3720 to 1.3800 0.3160
Any surgical history 1.5012 0.8708 to 2.5880 0.1437
Medications
Biologics (last 12mo) 2.0222 1.1787 to 3.4694 0.0106
Immunomodulators (last 12mo) 1.1077 0.6390 to 1.9200 0.7285
5-ASA (last 12mo) 0.336 0.1825 t0 0.6185 0.0005
Steroids (last 12mo) 1.1226 0.5844 to 2.1562 0.7285
Steroids (last 30 days) 1.9211 0.6938 to 5.3193 0.2090
Other factors
Previous vaccine refusal 8.1273 2.8947 to 22.8184 0.0001
Self-reported Covid-19 infection 2.552 1.1617 to 5.6062 0.0196
Early (pre-3/5/2021) survey date 2.0089 1.1732 to 3.4400 0.0110
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Table 4 Multivariate analysis of variables associated with COVID-19
vaccine hesitancy through ordinal logistic regression

Variable Odds ratio 95% CI p value

Early (pre-3/5/2021) sur- 1.7396 1.0157 to 3.0054  0.0450
vey date

Older age (years) 0.9603* 0.9413 t0 0.9788  0.0001

Previous vaccine refusal 8.8484 3.8410 t0 20.9586 0.0001

Self-reported Covid-19 1.1421 0.5202 t0 2.4525  0.7358
infection

Crohn's disease 1.4806 0.7926 t0 2.7892  0.2201

Catholic 0.4305 0.1574 to 1.0550  0.0787

Low population density 1.2527 0.7360 to 2.1366  0.4062
zip code

5-ASA (last 12mo) 0.5643 0.2911 to 1.0777  0.0856

Biologics (last 12mo) 1.0370 0.5566 to 1.9389  0.9090

“All variables were dichotomized for analysis except for age, which
was treated as a continuous variable

of treatment they received [9]. However, patients with IBD
were not included in the aforementioned analysis. Emerging
evidence shows that patients with IBD may be less likely to
get the vaccine in Germany, and may be more likely to delay
receiving it until they know more about its side effects [10].

In pre-pandemic studies of patients with IBD, significant
predictors of recommended vaccination completion rates
were annual vaccination review by family physician or gas-
troenterologist, current or prior treatment with biologicals
and current steroid use [11]. Another study found higher
education level to be independently associated with adher-
ence to pneumococcal vaccination and other guidelines [12].
The study by Narula et al. [13] found that the frequency
of HIN1 vaccination was high among patients with IBD
who visited their primary care practitioner (PCP) at least
once annually. Specific demographic factors associated with
poor uptake of common vaccines reported by a survey-based
study include lower education level, younger age, and lack
of chronic immunosuppression use [14]. While there is evi-
dence that family medicine practitioners may not be com-
fortable managing vaccines for immunosuppressed patients,
it is not clear if this extends to the COVID-19 vaccines [15].

It is difficult to directly compare pre-pandemic vaccine
hesitancy in patients with IBD to our results. The referenced
studies measured completion of vaccines, whereas our analy-
sis is limited to intent and hesitancy. To date, there is one
study evaluating COVID-19 vaccine intent in patients with
IBD in the USA. [5]. That study included two cohorts: one
of patients at Brigham and Women’s Hospital (BWH) and
another of social media participants. Hesitancy was noted
in 19.1% of the cohort at BWH and 40% in the social media
cohort, while our study noted hesitancy in 35.6%. Notably,
their sampling took place over a month in January of 2021,
whereas our sampling occurred over 4 months starting in
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January of 2021. Their definition of hesitancy was more
expansive and included patients that “will likely receive
the vaccine, but at a later time.” Despite the differences in
timing and definition of hesitancy, their finding that older
patients were more intent on taking the vaccine mirrors our
finding of less hesitancy in older patients (OR 0.33).

There are notable differences between our findings and
those of Dalal et al. [5], especially when evaluating the
results of the social media cohort. Whereas they found that
vaccine intent was higher in patients in the social media
cohort on biological therapies (OR 1.5), we found that
patients on biological therapies were more hesitant about the
COVID-19 vaccines (OR 2.02), and those on ASA were less
hesitant (OR 0.34) on univariate analysis. This may reflect
increased concern among patients with more severe disease
throughout the vaccine rollout or differences in the popula-
tions surveyed. Notably, these findings were not statistically
significant on multivariate analysis.

We also found patients with self-reported COVID-19
infections were more hesitant than those not self-reporting
infections (OR 2.52) on univariate analysis, where partici-
pants in the social media cohort with self-reported infec-
tions were more intent on taking the vaccine (OR 2.0). We
postulate that may be a result of differences in the population
participating over social media compared to those participat-
ing in-person. Alternatively, it may reflect the attitudes of
central Pennsylvanians that attend our IBD clinic differing
from nationwide social media participants.

While our analysis was limited by a small sample of non-
white participants (13.4%), we did not find a significant dif-
ference in vaccine hesitancy between racial groups but did
find whites to be more likely to have vaccine intent (OR 2.1).
Our study did not assess level of education, which Dalal
et al. [5] noted to be associated with vaccine intent.

Our analysis of religious denominations was based on
patients’ responses at the time of their first encounter with
our health system. The only religion / denomination that
showed significant difference in hesitancy was Catho-
lic (OR 0.36, p=0.047). The average age of the Catholic
cohort was 49.3 (£ 15.1) years, which may have contributed
to this group’s acceptance of the vaccines. In addition, the
US Conference of Catholic Bishops recommended vaccina-
tion in December of 2020 despite their reservations on the
use of fetal cell lines [16]. Finally, Catholic was the largest
denomination identified, following No Religious Prefer-
ence. It is possible more denominations and religions would
have shown significant vaccine hesitancy or intent with a
larger sample size. More work is needed to confirm these
observations.

Participants responding before the median date of sur-
vey administration, March 5, 2021, were more likely to be
hesitant about the vaccine, than those responding later (OR
2.01), which retained significance on multivariate analysis.
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This difference occurred without any educational interven-
tions targeted at reducing hesitancy during the clinic visit.
We attribute part of this difference to external factors that
may have influenced individual decision making. The begin-
ning of the survey (January 2021) coincided with vaccine
rollout, whereas by the end (May 2021), over one-third of
the USA had one dose of vaccine.

Outside of the USA, Caron et al. [6] found that 45.2% of
104 surveyed local patients with IBD in France from Febru-
ary to January were certainly or probably not going to take
the COVID-19 vaccine. In Italy, an online national survey
conducted on 1252 patients with IBD in February 2021 by
Costantino et al. [7] found a much lower vaccine hesitancy
rate of 17.7%. That study found positive attitudes toward
vaccination, male gender, higher education level, perceived
higher risk of infection due to IBD and alcohol intake to be
associated with decreased hesitancy. Positive attitudes about
complementary medicine was associated with increased
hesitancy. Similar to our findings, attitudes toward vaccina-
tion in general was the most predictive of hesitancy, with an
adjusted OR of 17.6. In addition, their results did not find a
relationship between age and vaccination hesitancy.

Commonly reported reasons for pre-pandemic vaccine
hesitancy among patients with IBD include uncertainty
about indications, fears of immediate side effects or delayed
complications, as well as concerns regarding vaccine safety
and fear of precipitating an IBD flare [11, 13]. Similar to
other studies, our results indicate that patients with hesi-
tancy were most frequently concerned about long-term
safety [5-7].

While the evidence supporting increased risk of severe
COVID-19 is limited, it has been shown that persons with
IBD who received steroid therapy three months earlier
are at higher risk of severe COVID-19 [18]. Furthermore,
when patients with IBD on immunosuppressive therapy
are vaccinated against diseases like HBV, their serological
response may not be as vigorous [8, 19]. There is prelimi-
nary evidence showing that patients on infliximab and ved-
olizumab develop adequate antibody titers less frequently
after COVID-19 infection and have sub-optimal responses
to the COVID-19 vaccines [20, 21]. Thus, it is increas-
ingly important that patients with IBD are vaccinated and
studied to ensure that recommendations about boosters are
evidence-based.

Guidelines about third doses and boosters to COVID-19
vaccines are rapidly changing. In Britain in September, the
Joint Committee on Vaccination and Immunization recom-
mended third primary doses for patients on immunosuppres-
sive or immunomodulating therapy such as TNF-a inhibitors
and high-dose corticosteroids at the time of initial vaccina-
tion [22]. Later, in October, the Advisory Committee on
Immunization Practices issued a similar recommendation
in the USA [23]. Further work is needed to characterize

hesitancy related to third and booster shots as well as their
efficacy in patients with IBD both on and off of immunosup-
pressive therapies [24].

There may be opportunities to intervene and increase
vaccine uptake in patients with IBD. Pre-pandemic stud-
ies have shown that administering a 1-page questionnaire
about vaccine coverage to patients in clinic followed by
offering missing vaccines can dramatically improve vaccine
uptake among patients with IBD [25]. Additionally, edu-
cational interventions provided by nurses using brochures
and vaccination cards can increase vaccine uptake in the
outpatient setting [12]. Our results suggest that interventions
should target patients that have previously refused vaccines
and younger patients. Future studies are needed to investi-
gate whether patients on biological therapies, CD patients
and those self-reporting infections with COVID-19 are at
increased risk of vaccine hesitancy, given our findings on
univariate analysis.

Our study has some limitations. The survey was limited to
four questions, and did not include questions about specific
vaccine formulations or producers. While previous refusal
of vaccinations was asked, it was not determined which
vaccines or how many vaccines persons had refused. Fur-
thermore, vaccine refusal and previous COVID-19 infection
were self-reported, and could not be verified through chart
review. Our survey administration time frame spanned eras
of differing public perception of the vaccine, which may
have inadvertently affected responses. Participation in our
survey was limited to in-person patient encounters at a single
academic tertiary care center and may be skewed toward
more complicated patients and predominantly white patients.
The survey excluded those patients that had telemedicine
appointments during the dates the survey was administered.
When analyzed, the telemedicine patient group (n=121) had
similar age, (average age 42 years) and diagnoses (69% CD)
though there was a smaller proportion of male patients (35%
vs 49% in-person). Our survey completion rate of 54% is
comparable to average response rates of other surveys [26].
Patients that declined to fill out the survey showed similar
average age (42 yrs), IBD diagnosis (62% CD) and gender
(46% male) (Table 5). The reasons for declining the survey
were not recorded, but ranged from time constraints, paper-
work fatigue to conscious declination.

A little over a third of patients with IBD (35.6%) were
hesitant to take the COVID-19 vaccine in this single-center
prospective cohort study. Previous vaccine hesitancy,
younger age and early date of survey administration were
associated with higher vaccine hesitancy in patients with
IBD on multivariate analysis. Vaccine hesitancy decreased
over the course of January 2021 to May 2021. We postulate
that the temporal decline in vaccine hesitancy may be related
to patients reviewing more available information about the
vaccines as well as targeted discussions during clinic visits.

@ Springer



4676

Digestive Diseases and Sciences (2022) 67:4671-4677

Table 5 Characteristics of study
participants (recruited only at
in-office visits), patients who

Variable

declined survey participation

and telehealth patients Age (median yrs)

Gender (male)
Disease type
CD
ucC
Race
White
Black or African American
Asian
Other race
Ethnicity
Hispanic

Non-Hispanic

Study participants Declined survey Telehealth
(n=239) (n=204) (n=121)
42 (IQR: 29.5-54) 42 (IQR: 28-57.7) 42 (IQR:30.7-53.5)
119 (49.8%) 94 (46.1%) 42 (34.7%)
153 (64.1%) 126 (61.8%) 83 (68.6%)
86 (34.7%) 78 (38.2%) 38 (31.4%)
207 (86.6%) 177 (87%) 101 (83.4%)
52.1%) 4 (2%) 2 (1.7%)
52.1%) 3(1.5%) 1(0.8%)

16 (6.7%) 20 (9.8%) 17 (14%)

13 (56%) 8 (3.9%) 4 (3.3%)
221 (94.4%) 196 (96.1%) 117 (97.6%)

Targeted interventions may help increase vaccination uptake
in the IBD population.
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