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Background: Although it is well established that patients with inflammatory bowel disease (IBD) are at increased risk of compli-
cating diseases and vaccination-preventable infections, whether gastroenterologists (GIs) or primary care providers (PCPs) assume
responsibility for these patients’health maintenance is not clear.
Methods: We anonymously surveyed a convenience sample of 94 PCPs and 61 GIs at Saint Louis University School of
Medicine in St. Louis, MO, about their practice and perception of the health maintenance and vaccination of patients with
IBD.
Results: Response rates were 82% and 93% for GIs and PCPs, respectively. GIs were as likely as PCPs to screen for smoking
(88% vs 89%) and were significantly less likely to screen for depression/anxiety (24% vs 54%) or to provide pertussis (14% vs
44%) or diphtheria (20% vs 48%) vaccines. GIs were significantly more likely than PCPs to assess for colonoscopy need (94% vs
80%); to screen for nonmelanoma skin cancer (62% vs 14%), melanoma (56% vs 7%), osteoporosis (72% vs 51%), or tuberculosis
(94%vs 44%); to prescribe calcium/vitaminD (74%vs 53%); to performnutritional assessment (78%vs 33%); or to provide hepatitis
A (60% vs 39%) or hepatitis B (86% vs 56%) vaccines. GIs were as likely as PCPs (64% vs 75%) to perceive that PCPs should order vac-
cinations and significantly more likely to perceive that GIs should track vaccinations (58% vs 16%) and other health maintenance
issues (90% vs 49%). We found positive associations between performing the various health maintenance and vaccination tasks
and the perception of responsibility.
Conclusion: Several health maintenance aspects are inadequately addressed by GIs and PCPs, in part because of conflicting per-
ceptions of responsibility. Clear guidelines and better GI/PCP communication are required to ensure effective healthmaintenance
for patients with IBD.
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INTRODUCTION
Inflammatory bowel disease (IBD) is a spectrum of dis-

eases that includes Crohn disease and ulcerative colitis.1

Although IBD primarily targets the gastrointestinal tract, it
is associated with several extraintestinal manifestations that
require timely screening and management.2

Treatment goals for patients with IBD have transitioned
from solely symptomatic remission to mucosal and his-
tochemical remission with an increasing use of early and
aggressive therapies, including biologic agents and immune
modulators.3 Patients with IBD have a dysregulated immune
system that puts them at increased risk of complicating

illnesses,2 and it is exaggerated by the use of biologic agents
and immune modulators. Kantsø et al showed an increased
risk of pneumococcal pneumonia in patients with IBD inde-
pendent of IBD-specific medications.4 In addition, patients
with IBD are at increased risk for nutritional deficiencies,
osteoporosis, melanoma, nonmelanoma skin cancers, cer-
vical cancer, depression, and anxiety.2 Further, given their
immunocompromised status, these patients require special
care regarding vaccinations.2

Patients with IBD often receive all their medical care from
their gastroenterologist (GI) or an IBD specialist.5 Although
several guidelines for health maintenance of patients with
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IBD have been published,2,6 patients with IBD may not
be receiving routine preventive care at the same rate as
general medical patients,7 perhaps in part because of ambi-
guity about whether primary care providers (PCP) or GIs
should assume responsibility for these patients’ health main-
tenance issues.
The aim of this study was to explore the practice and views

of PCPs and GIs regarding the health maintenance issues,
including vaccinations, of patients with IBD.

METHODS
For this prospective study, we anonymously surveyed

a convenience sample of 94 PCPs and 61 GIs who are
affiliates or trainees at Saint Louis University School of
Medicine in St. Louis, MO, using a paper or an electronic
self-administered questionnaire. To maintain anonymity, the
electronic responses were delinked from participants’ iden-
tifying information, including email address, IP address, and
date and time of participation. The paper questionnaires
were distributed to participants in group sessions. Partic-
ipants completed them on their own time, and to main-
tain anonymity, deposited the completed questionnaires in
a drop box. The study was undertaken as a quality improve-
ment project and was exempt from institutional review board
approval.
The authors developed the study questionnaire based

on the 2017 American College of Gastroenterology (ACG)
Clinical Guideline: Preventive Care in Inflammatory Bowel
Disease.2 During the development phase, we wanted to
ensure that the questionnaire items would be understood
by respondents as intended and that we had covered all
intended areas of information. We iteratively evaluated the
questionnaire by means of focused probing following com-
pletion of the questionnaire. In total, 8 respondents were
interviewed: 4 during face validity assessment and 4 during
pilot testing of the final version (for acceptability, compre-
hensibility, and response stability after 2-3 days). We added
1 item and reworded 4 items during the face validity assess-
ment phase but did not make any changes during pilot
testing.
The final questionnaire included 31 questions (Figure).

Seventeen questions were related to vaccination, and 14
were related to other health maintenance issues. Questions
explored perceived responsibility, frequency of performing
various health maintenance tasks, comfort with giving vacci-
nations, and the vaccines for which patients with IBD should
routinely be assessed.
For data analysis, we combined the responses “always”

and “most of the time.” Data are reported as frequencies
(percentages) and were compared using chi-square test.
Statistical significance was defined as P�0.05. Unadjusted
2-tailed P values and 95% confidence intervals are reported.

RESULTS
The response rate was 82% and 93% for GIs and PCPs,

respectively. Twenty-four percent of the 50 participant GIs
were university faculty, 14% were Veterans Affairs (VA) fac-
ulty, 40% were recent GI graduates, and 22% were GI fel-
lows in training. Eleven percent of the 87 participant PCPs
were university faculty, 7% were VA faculty, and 82% were
medical residents.

Health Maintenance of Patients With Inflammatory
Bowel Disease: Reported Practice
As shown in Table 1, various health maintenance activi-

ties were reportedly performed always/most of the time by
24% (screen for depression/anxiety) to 98% (check routine
laboratory investigations in patients on immune modulators)
of GIs and by 5% (enroll in a skin protection/surveillance
program) to 89% (screen for tobacco use/counsel to quit)
of PCPs.
No significant difference was found between the 2 groups

in reported screening for smoking/counseling to quit. PCPs
were more likely to report always/most of the time assess-
ing for depression/anxiety (P=0.0007). However, GIs were
more likely to report always/most of the time assess-
ing for IBD-related health maintenance issues (P<0.0001),
enrolling patients in skin protection/surveillance programs
(P<0.0001), screening for melanoma (P<0.0001), screening
for nonmelanoma skin cancers when patients are on immune
modulators (P<0.0001), assessing the need for surveil-
lance colonoscopy (P=0.03), prescribing calcium/vitamin
D to patients on oral corticosteroids (P=0.02), screening
for osteoporosis by bone mineral density measurement
(P=0.02), screening patients on anti–tumor necrosis fac-
tor therapy for tuberculosis (P<0.0001), performing routine
nutritional assessments (P<0.0001), and checking routine
laboratory investigations for patients taking immune mod-
ulators (P<0.0001).

Vaccinations of Patients With Inflammatory Bowel
Disease: Reported Practice
As shown in Table 2, various vaccination-related tasks

were reportedly performed always/most of the time by 10%
(warn immune-compromised patients against handling dia-
pers of rotavirus-vaccinated infants for a period of 4 weeks)
to 86% (assess for hepatitis-B vaccine) of GIs and by 6%
(warn immune-compromised patients against handling dia-
pers of rotavirus-vaccinated infants for a period of 4 weeks)
to 91% (provide annual influenza vaccine) of PCPs. No sig-
nificant differences were found between the 2 groups in
assessing vaccination status or in vaccination treatment
plans for influenza, varicella/zoster, meningococcal, human
papilloma virus, measles-mumps-rubella, and exposure to
rotavirus.
PCPs were more likely to report assessing for pertus-

sis (P=0.0003) and diphtheria (P=0.001) vaccines, selecting
inactivated influenza vaccine if the patient was on immune-
suppressive therapy (P=0.02), and providing immune-
suppressed patients with a pneumococcal conjugated vac-
cine (PCV13 or Prevnar 13), followed by a pneumococ-
cal polysaccharide vaccine (PPSV23 or Pneumovax) �8
weeks later and a booster every 5 years (P=0.004). How-
ever, GIs were more likely to report assessing for hepatitis A
(P=0.02) and hepatitis B (P=0.0003) vaccines and providing
age-appropriate vaccinations prior to initiation of immune-
suppressive therapy (P=0.03).

Health Maintenance of Patients With Inflammatory
Bowel Disease: Perceived Responsibility
Large and significant differences were found in perceived

responsibility for health maintenance issues of patients with
IBD between the 2 groups (Table 3). Overall, questionnaire
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Responsibility for Health Maintenance of Patients with Inflammatory Bowel Disease

Figure. Study questionnaire (based on the 2017 American College of Gastroenterology Clinical Guideline: Preventive Care in
Inflammatory Bowel Disease2).
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respondents perceived that GIs, not PCPs, should both
manage (P<0.0001) and track (P<0.0001) IBD-related health
maintenance issues.

Vaccinations of Patients With Inflammatory Bowel
Disease: Perceived Responsibility
Althoughmost GIs (64%) and PCPs (75%) had the percep-

tion that PCPs should order/administer vaccines with no sig-
nificant difference between the 2 groups (Table 4), the groups
were comfortable to similar degrees in providing inactivated
(92% of GIs and 84% of PCPs) and live attenuated (58% of
GIs and 56% of PCPs) vaccines.
However, as shown in Table 4, GIs were less likely to per-

ceive that PCPs should keep track of vaccination status
(P<0.0001) and more likely to perceive that GIs should keep
track of vaccination status (P<0.0001).

Association Between Reported Practice and
Perception of Responsibility for Health
Maintenance and Vaccinations of Patients With
Inflammatory Bowel Disease
To explore the association between practice and per-

ceived responsibility, we divided the GIs and PCPs into sub-
groups according to their reported practice (task assessed
always/most of the time vs half of the time/sometimes/never)
and perception of responsibility (GI responsibility vs PCP
responsibility) in regard to managing IBD-related health
maintenance issues, tracking IBD-related health mainte-
nance issues, ordering vaccines, and tracking vaccination
status (ie, crossing question 3 with questions 1 and 2 and
crossing question 6 with questions 4 and 5; refer to the
Figure).
All associations were positive; ie, tasks were reportedly

assessed always/most of the time more often when either
group perceived them as their responsibility. Further, the
results were significant in all 4 associations for PCPs and
in 1 of the 4 associations for GIs (Table 5).

DISCUSSION
In our survey of the practice and views of university

hospital–affiliated PCPs and GIs regarding health main-
tenance issues and vaccinations for patients with IBD,
we found that 72% to 98% of GIs always/most of
the time performed the recommended individual health
maintenance tasks except for skin cancer surveillance
and depression/anxiety screening that were reportedly
performed by less than two-thirds and less than one-
fourth of respondents, respectively. PCP performance was
similar to GI performance in tobacco use, better in
depression/anxiety screening, but worse otherwise. In con-
trast, except for hepatitis A, hepatitis B, influenza vaccines
(providing annual influenza vaccine in general and select-
ing inactivated influenza vaccine for patients on immuno-
suppression), and providing age-appropriate vaccines prior
to immunosuppression, <50% of GIs (10%-36%) followed
vaccination recommendations always or most of the time.
Similarly, except for hepatitis B, influenza vaccines (provid-
ing annual influenza vaccines in general and selecting inac-
tivated influenza vaccine for patients on immunosuppres-
sion), providing age-appropriate vaccines prior to immuno-
suppression, and providing appropriate pneumonia vaccine
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Table 5. Association Between Reported Practice and Perception of Responsibility for Health Maintenance and Vaccinations

Task Assessed Always/

Most of the Time

Task/Respondent/Response Yes No P Value

Managing IBD-related healthmaintenance issues

GI respondents 0.34

GIs are responsible 38 9

PCPs are responsible 1 1

PCP respondents <0.0001

GIs are responsible 5 40

PCPs are responsible 33 8

Tracking IBD-related health maintenance issues

GIs respondents 0.38

GIs are responsible 36 9

PCPs are responsible 1 1

PCP respondents <0.0001

GIs are responsible 2 41

PCPs are responsible 35 6

Ordering vaccinations

GI respondents 0.74

GIs are responsible 13 4

PCPs are responsible 22 10

PCP respondents <0.0001

GIs are responsible 3 17

PCPs are responsible 48 17

Tracking vaccination status

GI respondents 0.01

GIs are responsible 24 5

PCPs are responsible 9 10

PCP respondents 0.006

GIs are responsible 4 10

PCPs are responsible 49 22

Notes: Data are presented as number of respondents. Respondents who perceived the responsibility to be that of other practitioners were excluded.
P values are 2-sided.
GIs, gastroenterologists; PCPs, primary care providers.

while on immunosuppression,<50% of PCPs (6%-48%) fol-
lowed vaccination recommendations always or most of the
time. Although most GIs and PCPs were reportedly com-
fortable providing inactivated vaccines, only 58% and 56%,
respectively, were comfortable providing live attenuated vac-
cines. Twenty-three percent and 52% of PCPs had the per-
ception that GIs rather than PCPs are responsible for vacci-
nation and IBD-related health maintenance, respectively. In
contrast, 4%, 38%, and 64% of GIs perceived that PCPs
are responsible for IBD-related health maintenance, keep-
ing track of vaccination status, and administering vaccines,
respectively. Finally, the reported adherence to recommen-
dations was positively associated with the perception of
responsibility in both groups.

Overall, the GIs’ reported performance of health mainte-
nance tasks in our study is acceptable (72%-98%), except
for skin cancer surveillance (56%-64%) and depression/
anxiety screening (24%). Patients with IBD are at increased
risk for developing melanoma,8 and the risk is nearly double
in the setting of anti–tumor necrosis factor therapy.9,10 IBD is
not an independent risk factor for the development of non-
melanoma skin cancer; however, the risk of nonmelanoma
skin cancer is increased with the use of thiopurines.11 The
ACG recommends that all patients with IBD be counseled to
decrease sun exposure by wearing protective clothing and
using sunscreens with a sun protection factor of at least
30 and to undergo routine melanoma screening. In addi-
tion, patients with IBD who are taking immune modulators
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should be screened for nonmelanoma skin cancer, particu-
larly patients who are >50 years of age.2

Bhandari et al found that patients with IBD were nearly
twice as likely (49% vs 23%) to report depressive symptoms
compared to patients without IBD, and IBD was a predictor
of depressive symptoms.12 A systematic review found anx-
iety in 19% of patients with IBD compared to 10% of the
background population and depression in 21% of patients
with IBD compared to 13% in non-IBD controls.13 Depres-
sion rates as measured by the Hospital Anxiety and Depres-
sion Scale were similar in both active and inactive disease
groups.13 Nigro et al found that the presence of depression
or other psychiatric disorders in patients with IBD was sig-
nificantly associated with medication noncompliance.14 As
a conditional recommendation with low-level evidence, the
ACG recommends screening patients with IBD for depres-
sion and anxiety.2

In contrast to their performance of health maintenance
tasks, we found the GIs’ reported performance of vaccina-
tion tasks to be poor overall. This finding is consistent with
the results of a study showing that only 28% and 9% of 146
patients with IBD who were on current or previous immuno-
suppression received yearly influenza and pneumococcal
vaccines, respectively.15 In another study, only 12% of 2,076
patients with IBDwere vaccinated against hepatitis B virus,16

a rate much lower than the 86% reported assessment rate
for hepatitis B vaccination in our study. Patients with IBD
are at increased risk for preventable infections, so adher-
ence to age-appropriate vaccination schedules is strongly
recommended.2,15 In accordance with national guidelines,
regardless of immunosuppression status, all adult patients
with IBD should receive non-live vaccines,2,17-21 including
trivalent inactivated influenza, pneumococcal (PCV13 and
PPSV23), hepatitis A, hepatitis B, haemophilus influenzae
B, human papilloma virus, tetanus, and pertussis vaccines.
On the other hand, the live attenuated vaccines for patients
with IBD have important restrictions.2,22 Per the Infectious
Disease Society of America and current ACG guidelines,
varicella and herpes zoster vaccines are recommended for
patients with IBD who are on low level but not high level
immunosuppression.2,17 The ACG defines patients on low
level immunosuppression as those with significant protein
calorie malnutrition or those receiving (or who received in
the previous 3 months) systemic corticosteroids equiva-
lent to 20 mg prednisone/day for �14 days, methotrex-
ate �0.4 mg/kg/week, azathioprine �3.0 mg/kg/day, or
6-mercaptopurine �1.5 mg/kg/day.2 On the other hand, the
guidelines strongly suggest that varicella and herpes zoster
vaccines be avoided in patients who have been on high-dose
immunosuppressive therapy within the past 3 months or in
patients who plan to start high-dose immunosuppressive
therapy within the next 6 weeks.2,22 Although administering
varicella or herpes zoster vaccines to household members
of immunosuppressed patients is not contraindicated, if vac-
cine recipients develop a postvaccination rash, immunosup-
pressed patients should maintain contact precautions until
rash resolution.2,17 The measles-mumps-rubella vaccine is
contraindicated for patients who are receiving, who received
in the previous 3 months, or who plan to receive within 6
weeks any immunosuppressive therapy.2

Potential reasons of noncompliance with guidelines
include guideline unawareness, discomfort in performing

unfamiliar tasks such as administering live vaccines to
immune-suppressed patients, inadequate communication,
and conflicting perceptions of responsibility among health-
care providers. One study demonstrated poor knowledge
among 108 GIs about which vaccines to recommend to
patients with IBD.23 Despite almost unanimously perceiving
that they are responsible for managing IBD-related health
maintenance issues, GIs were not compliant with skin can-
cer surveillance and depression/anxiety screening, suggest-
ing inadequate guideline awareness.
In our study, PCPs outperformed GIs in tasks more related

to primary care (such as screening for depression and anxi-
ety and providing pneumonia, pertussis, and diphtheria vac-
cines), and GIs outperformed PCPs in tasks more specific
to IBD and its management or to their subspecialty (such as
screening for tuberculosis in patients on immune modula-
tors and for osteoporosis in patients on oral corticosteroids
and assessing for hepatitis A and hepatitis B vaccines). We
also found a low comfort rate in providing live vaccines in
association with a very low assessment rate for measles-
mumps-rubella and varicella vaccination. Together, the data
suggest that adherence to guidelinesmay be related to famil-
iarity with the tasks. In this vein, Selby et al found that only
29% of family physicians were comfortable making vaccina-
tion recommendations for their patients with IBD.24

Alternatively, noncompliance with the guidelines may
be attributable to conflicting perceptions of responsibility
for the various health maintenance tasks among health-
care providers. This idea is supported by the association
between adherence to recommendations and the percep-
tion of responsibility among PCPs and, to some extent,
among GIs that was observed in the current study. For
vaccines that are given in series, GIs may think that trav-
eling to their specialist’s office could be cumbersome for
patients and because patients visit their PCPs more fre-
quently, the PCP’s office may be more suitable for managing
such vaccinations. On the other hand, PCPs may have con-
cerns about the complexity of managing patients with IBD,
especially when disease activity is not under control or new
medications are being started or titrated, and therefore may
think the GI’s office may be more suitable for vaccination
management.
Several measures have been shown to improve vacci-

nation rates in patients with IBD, including the availabil-
ity of vaccines in the GI’s office, education of healthcare
professionals,25-27 and using checklists.28

Limitations
Limitations of this study include the relatively small sam-

ple size and sampling being restricted to affiliates of one uni-
versity hospital. All 137 respondents were involved in train-
ing trainees from Saint Louis University School of Medicine
or practiced/completed their training at Saint Louis Uni-
versity School of Medicine in either internal medicine or
gastroenterology. In addition, many PCP respondents were
current trainees. Thus, our results may not apply to other set-
tings, as a lack of knowledge may have contributed to the
results this setting. Also, we examined questionnaires rather
than actual practice, and survey responses have an inherent,
self-serving bias. However, such bias would be expected to
strengthen rather than weaken the main conclusions of the
study.
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CONCLUSION
We conclude that several health maintenance aspects for

patients with IBD are inadequately addressed by GIs and
PCPs, perhaps attributable in part to conflicting perceptions
of responsibility. Guidelines that not only recommend tasks
to be performed but also which party should perform the
tasks may be required. In addition, better dissemination of
guidelines and better GI/PCP communication and coordina-
tion, such as sharingmedical documentation and using elec-
tronic alerts, are required for effective health maintenance in
patients with IBD.
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