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Abstract

Background—Previous reports suggest that adults with inflammatory bowel disease (IBD)
receive suboptimal preventive care.

Aims—The population-based study compared the receipt of these services by US adults with and
without I1BD.

Methods—Adults aged = 18 years with IBD (1.2%) and without IBD were identified from the
2015 and 2016 National Health Interview Survey (n = 66,610). Age-standardized prevalence of
doctor visits, receipt of medical advice, and selected preventive care was calculated for adults with
and without IBD. The model-adjusted prevalence ratios were estimated for receipt of preventive
care associated with IBD.

Results—The prevalence of a doctor visit in the past 12 months was significantly higher among
adults with IBD than those without. IBD was also associated with significantly higher prevalence
of receiving medical advice about smoking cessation (83.9% vs. 66.4%) and diet (42.9% vs.
32.1%), having colon cancer screening in the past 12 months (44.0% vs. 26.7%), having ever had
an HIV test (51.5% vs. 45.4%) or pneumococcal vaccine (75.3% vs. 64.0%), having received a
tetanus vaccine in the past 10 years (72.0% vs. 61.8%), and having received a flu vaccine in the
past 12 months (48.4% vs. 41.0%), but was not significantly associated with receiving cervical
cancer screening and hepatitis A and B vaccines.

Conclusions—Adults with IBD were more likely to receive many types of preventive care than
adults without IBD. The findings can inform healthcare policy makers to make strategic decisions
that enhance multidisciplinary coordination from various medical specialties to ensure optimal
preventive care for IBD patients.
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Inflammatory bowel disease (IBD), including Crohn’s disease and ulcerative colitis, is
characterized by chronic inflammation of the gastrointestinal tract. In 2015 and 2016,

an estimated 3.1 million (1.2%) US adults reported having received a diagnosis of IBD

[1]. The disease onset is typically seen in one’s 20 s and 30 s, with patients usually

having considerable comorbidities as they age [1-4]. Comorbidities involve nearly all organ
systems, of which the musculoskeletal, dermatologic, and ocular systems are most common
[5]. In addition, patients with IBD have increased risk of venous thromboembolism [6]

and cardiovascular disease [7]. IBD patients who are treated with immunomodulators,

such as corticosteroids, may become immunocompromised and susceptible to opportunistic
infection as well as to intestinal and extraintestinal cancers [8, 9].

Because IBD is associated with various chronic and infectious conditions, preventive care
is an essential facet of lifelong disease management. For instance, some infections can be
prevented with vaccines and some cancers can be detected early with cancer screening.
Timely and routine preventive care among adults with IBD may reduce hospitalizations,
surgeries, complications and could ultimately reduce healthcare costs [10]. Previous studies
have shown that patients with rheumatoid arthritis or diabetes may not receive the same level
of preventive services as the general population [11, 12]. It is not clear whether access to
routine preventive care among adults with IBD is similar to that in the general population.
For example, patients with IBD usually consider their gastroenterologist to be their primary
care physician [13]. However, it has been reported that primary care physicians who render
many of the preventive services may not feel comfortable providing routine preventive care
to IBD patients because of their unfamiliarity with IBD medications [14].

Because of a high likelihood of infections resulting from the use of IBD medications [9],

as well as a higher prevalence of comorbidities found among adults with IBD than those
without IBD [1, 3], preventive care as part of overall disease management may be important
for adults with IBD to prevent complications and to potentially reduce healthcare costs.

To date, no population-based study has reported on the receipt of preventive care services
among adults with IBD in the USA. Therefore, the objective of this study is to evaluate

the extent to which adults with IBD, compared with adults without IBD, receive preventive
medical care services in the USA. This study did not measure whether specific guidelines
were met because the national health survey used in this study did not include measures
designed to match definitions of official guidelines of preventive care.
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The study aggregated data from the 2015 and 2016 National Health Interview Survey
(NHIS) to identify respondents with and without IBD and estimate receipt of preventive
care among both populations. Conducted by the National Center for Health Statistics and
established in 1957, the NHIS collects data on a broad range of health topics such as
healthcare access, health status, health-risk behaviors, screenings, and vaccinations. NHIS is
a cross-sectional, household, interview survey, representing the civilian non-institutionalized
US population [15, 16].

Study Sample

Measures

A diagnosis of IBD was defined by an affirmative response to the question, “Have you ever
been told by a doctor or other health professional that you had Crohn’s disease or ulcerative
colitis?” The question about IBD status was asked of 66,610 adults aged = 18 years in

the 2015 and 2016 NHIS Sample Adult Core questionnaire. Data from both years were
combined to ensure more precise estimates (2015 sample adult response rate = 55.2%; 2016
sample adult response rate = 54.3%) [15, 16].

Sociodemographic variables were defined by using data collected with the Household
Module and Family Core components of the survey. Demographic characteristics included
age-group (18-29, 30-39, 40-49, 50-64, or = 65 years), seX, race and Hispanic origin (non-
Hispanic white, non-Hispanic black, Hispanic, or non-Hispanic other), education level (less
than high school, high school diploma or GED, some college, or bachelor’s degree or more),
and marital status (married/cohabitating, never married, or divorced/separated/widowed).
An employment status question was asked about the week before the interview. Working
status was defined as “working” if respondents were working for pay at a job or business,
having a job or business but not at work, or working but not for pay at a family-owned job
or business, and other working statuses defined were “not working, but looking,” or “not
working and not looking.” Health insurance coverage was defined separately for those aged
< 65 years (private, Medicaid and other public coverage, other, or uninsured) and for those
aged = 65 years (private, Medicare and/or Medicaid, Medicare Advantage, Medicare only
excluding Medicare Advantage, other, or uninsured), according to a hierarchy of mutually
exclusive categories. On the basis of the US Census Bureau’s poverty thresholds, poverty
status was defined as “poor” if family incomes were below the federal poverty level (FPL);
“near poor” if family incomes were from 100% to less than 200% of the FPL; or “not poor”
if family incomes were 200% of the FPL or greater. Regions of residence were Northeast,
Midwest, South, and West.

All preventive care measures were defined by using questions asked in the Sample Adult
Core questionnaire, including types of doctor visits, receipt of medical advice, preventive
screenings, and vaccinations. Table 1 summarizes these measures, listed by types of
preventive care services, original NHIS question, and variable definition. The American
College of Gastroenterology (ACG) published clinical guidelines for preventive care for IBD
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in January 2017 [13]. The goal of this analysis, however, was to measure preventive care
access commonly assessed among the general population by IBD status, rather than to assess
adherence to guidelines [13, 17].

Unless otherwise described, preventive care service measures used in this study were
received within the past 12 months among adults aged = 18 years. Doctor visits included
having seen any doctor, a dentist, an eye doctor, a doctor specializing in women’s health,

a specialist, or a general doctor. Receipt of medical advice included discussing one’s diet,
smoking cessation among current cigarette smokers, and taking a low-dose aspirin (among
adults aged = 50 years). Receipt of preventive screenings included having one’s cholesterol,
blood pressure, or blood sugar checked; having received a Pap smear test among women
aged 21-65 years; having received a mammogram among women aged 50-74 years; having
received a colon cancer test among adults aged 50-75 years; and having ever received

an HIV test among adults aged 18-65 years. The measures for receiving medical advice
about smoking cessation, diet, and receipt of cancer screenings were limited to adults who
answered a year or less to the question, “About how long has it been since you last saw or
talked to a doctor or other health care professional about your own health? Include doctors
seen while a patient in a hospital.” Vaccinations included having received an influenza
vaccine, having received a tetanus shot in the past 10 years, ever having received a hepatitis
A or B vaccine, ever having received a pneumococcal vaccine (among adults aged > 65
years), and ever having received a shingles vaccine (among adults aged = 60 years).

Statistical Analysis

Results

Age-group-specific and age-standardized (based on the projected 2000 US population
distribution #10) weighted prevalence of preventive care measures with 95% confidence
intervals (Cls) was calculated separately for adults with and without IBD. Multivariable
logistic regressions were constructed to estimate the adjusted prevalence ratio (PR) and
95% ClI for IBD status for each of the preventive care measures after adjusting for

age, sex, race and Hispanic origin, education, employment status, marital status, health
insurance coverage, poverty level, and US region [18]. Analyses were performed by using
SAS-Callable SUDAAN 11.0.1 (Research Triangle Institute, Research Triangle Park, North
Carolina) to account for the complex sample design of the NHIS. Estimates incorporated
the final sample adult weights, adjusted for non-response and calibrated to population
control totals, to generalize to the civilian non-institutionalized population aged = 18 years.
Prevalence and Cls were reported on the basis of NCHS’ data presentation standards [19].
Differences were considered significant if 2values were less than 0.05. This secondary data
analysis was deemed exempt by the Centers for Disease Control and Prevention Institutional
Review Board.

For 2015 and 2016, 951 of 66,610 respondents (weighted prevalence = 1.2%) aged = 18
years reported that they had received a diagnosis of IBD. Adults with IBD were more likely
to be aged 50-64 years (34.3%) and = 65 years (24.9%) than those without IBD (25.7% and
19.3%, respectively) and were less likely to be aged 18-29 years (9.1% vs. 21.1%) (Table 2).
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The proportion of women was higher among those with IBD than those without IBD (62.1%
vs. 51.5%). The proportions of non-Hispanic black adults (6.0%) and other non-Hispanic
adults (5.6%) were lower among those with IBD than among those without IBD (11.9%

and 8.3%, respectively). The proportion of adults without a high school diploma was higher
among those with IBD than among those without IBD (16.8% vs. 12.4%). Furthermore,

the proportion of married or cohabitating adults was also lower among those with IBD
(54.8%) than among those without IBD (60.9%), whereas the proportion of adults who were
divorced, separated, or widowed was higher among those with IBD (22.5%) than among
those without IBD (16.0%). Finally, adults with IBD were less likely to be currently working
(54.1%) than those without IBD (63.6%) and were more likely to not be working and not
looking (39.1%) than those without the disease (32.2%). There was no significant difference
in health insurance coverage, poverty status, and region between the two groups.

There was no significant difference in the prevalence of having visited a dentist or a doctor
specializing in women’s health (among women aged < 65 years) between adults with or
without IBD (Table 3). However, compared with adults without IBD, adults with IBD had
a significantly higher prevalence of seeing any doctor, a general doctor, an eye doctor, or

a specialist in the past 12 months after adjusting for covariates. Adults with IBD were
more likely to have received medical advice about smoking (83.9%; among current cigarette
smokers) or diet (42.9%) than those without IBD (66.4% and 32.1%, respectively). Adults
with IBD were 9% more likely to have had their cholesterol and blood sugar checked, 7%
more likely to have had their blood pressure checked, and 65% more likely to have had a
colon cancer test than those without IBD. The likelihood of ever having an HIV test was
20% higher among adults with IBD than among those without IBD. In addition, compared
with adults without IBD, those with IBD were 15% more likely to have received a flu
vaccine in the past 12 months or ever received a pneumococcal vaccine, and 13% more
likely to have received a tetanus shot in the past 10 years than those without IBD.

Discussion

This is the first nationally representative study to assess the preventive care services received
among US adults with IBD. The study highlighted several findings. First, receipt of many
forms of preventive care services was more prevalent among adults with IBD than those
without IBD. Second, there was no significant difference of receiving cervical cancer
screenings and hepatitis A and B vaccines between adults with and without IBD. Third,

the adjusted prevalences of preventive care such as specialist visits, dietary counseling, and
colon cancer tests were much higher than those of the other preventive care services by IBD
status.

The current study findings were contrary to a previous study by Selby et al. [20] that
examined screenings for hypertension, high cholesterol, diabetes, osteoporosis, breast
cancer, cervical cancer, colon cancer, dietary counseling, and receipt of pneumococcal or
flu vaccines among IBD patients and controls at a hospital outpatient setting. Of the ten
measures in that study, only three were significantly different for IBD patients compared
with controls: Receipt of cholesterol check and dietary counseling were lower among the
IBD patients, and receipt of colon cancer screening was higher among the IBD patients.
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In contrast, the current study identified several differences in receipt of preventive services
between adults with IBD and those without IBD, all of which were more prevalent among
adults with IBD. Similar to the study of Selby and colleagues, the percentage of adults with
IBD who had received a colon cancer screening was higher than among those without IBD;
however, dietary counseling and having a cholesterol check were also significantly higher
among those with IBD compared to those without IBD. The current study differed from

the study of Selby and colleagues in at least two distinct ways. First, this is a population-
based study assessing preventive care services received by IBD status using a large survey
that is generalizable to civilian, non-institutionalized US adults. The study by Selby and
colleagues was based on 117 IBD patients and 100 controls surveyed from outpatients at the
University of Kentucky in 2006. Second, Selby and colleagues estimated preventive services
by adjusting for age and sex. While this current study also adjusted for these variables, it
included additional variables that might be correlated with the outcomes, including poverty
level, race and Hispanic origin, and educational attainment.

In a study assessing healthcare utilization using a large claims database, some types

of doctor visits were more frequent, especially those to gastroenterologists, among IBD
patients than patients without IBD [21]. While the NHIS does not collect information on
visits to a gastroenterologist specifically, this current study did find that the prevalence of
having seen a specialist in the past 12 months was higher among adults with IBD than
among adults without IBD. Furthermore, in the current study, the prevalence of a visit to an
eye doctor in the past 12 months was 14% higher among adults with IBD than among those
without the disease. Clinical research has indicated that adults with IBD were more likely
to visit an eye doctor, which could be an indication that ocular complications were more
prevalent among this population [5, 22].

The current study found that the prevalence of receiving medical advice about smoking was
more prevalent among current cigarette smokers with IBD than among those without IBD,
although in a study also using NHIS the prevalence of current cigarette smoking was similar
by IBD status [1]. Although the causal association between smoking and IBD is unknown,
smoking is known to be associated with disease progression, adverse treatment outcomes,
increased medical costs among patients with Crohn’s disease, and a lower quality of life
among patients with either Crohn’s disease or ulcerative colitis [13, 23]. ACG, therefore,
recommends that patients with Crohn’s disease should be counseled to quit smoking [13].

Receipt of medical advice about one’s diet was also more prevalent among adults with IBD
than among those without IBD in this study, possibly indicating that nutritional management
is more frequently discussed among IBD patients. Maintaining a healthy diet and complete
nutrition is important during IBD management [24]. Although some dietary advice is
suggested for people with IBD [25], there are no official guidelines to date.

Adults with IBD are at increased risk of certain cancers, such as colorectal cancer and,

in women, cervical cancer, due to chronic mucosal inflammation [26]. In the current
study, the prevalence of colon cancer screening in the past 12 months was 65% higher
among adults with IBD than among those without IBD, which could be explained by
close colonoscopy surveillance among this disease population. ACG recommends annual
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cervical cancer screening for women with IBD on immunosuppressive therapy [13]. While
the current study did not have an indicator for immunosuppressive therapy, it found no
significant difference in receipt of Pap smear tests between women with and without IBD.
Consistent with this finding, there was no significant difference between the two groups in
visiting a doctor that specializes in women’s health in the past 12 months. A previous study
that surveyed 150 women with IBD indicated that receipt of cervical cancer screening was
suboptimal and knowledge level of the human papilloma virus vaccine was low [27].

The current study indicated higher rates of receipt of several preventive services among
adults with IBD, which may be due to more frequent doctor visits among adults with

IBD than those without IBD. The Advisory Committee on Immunization Practices within
the Centers for Disease Control and Prevention recommends vaccination of persons at
increased risk of hepatitis A or B virus infection [28], and the ACG also recommends
these vaccinations among all IBD patients because they are at high risk of the infection
[13]. However, the current study did not find any significant difference in receiving these
vaccines by IBD status, indicating that vaccination coverage among adults with IBD remains
suboptimal. Previous studies have suggested that knowledge of appropriate vaccination for
adults with IBD is low for both gastroenterologists and primary care physicians, and who
has responsibility for administering vaccines was not clear [29-31].

The study findings are subject to at least three limitations. First, NHIS responses are self-
reported and therefore subject to recall bias. Second, the question about IBD status did

not differentiate Crohn’s disease from ulcerative colitis and did not measure severity of the
disease or use of immunotherapeutic medications. Third, several other preventive services
were not assessed because of unavailability of data or insufficient sample size, such as
human papilloma virus vaccine, and screenings for osteoporosis, melanoma, non-melanoma
skin cancer, anxiety and depression as also recommended by the ACG [13].

Overall, adults with IBD were more likely to receive preventive care services than adults
without IBD. The findings can inform physicians and healthcare policy makers tasked

with making strategic decisions that enhance systematic multidisciplinary coordination from
various medical specialties to ensure optimal preventive care for IBD patients.
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