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Abstract

Background—Urban–rural differences in IBD-specific health care utilization at the national 

level have not been examined in the USA.

Aims—We compared urban and rural rates of IBD-related office visits and IBD-specific (Crohn’s 

disease (CD) or ulcerative colitis (UC)) hospitalizations and emergency department (ED) visits.

Methods—From multiple national data sources, we compared national rates using Z test and 

compared estimates of patient and hospital characteristics and hospitalization outcomes between 

urban and rural areas using Chi-square and t tests.

Results—In 2015 and 2016, digestive disease-related office visit rates, per 100 adults, were 3.1 

times higher in urban than in rural areas (8.7 vs 2.8, P < 0.001). In 2017, age-adjusted rates per 

100,000 adults were significantly higher in rural than urban areas for CD-specific hospitalizations 

(26.3 vs 23.6, P = 0.03) and ED visits (49.3 vs 39.5, P = 0.002). Compared with their urban 

counterparts, rural adults hospitalized for CD or UC in 2017 were more likely to be older and 

non-Hispanic white, have lower household income, Medicare coverage, and an elective admission, 

and were discharged from hospitals that were large, non-federal government owned, and in the 

Midwest or South. There were no significant urban–rural differences in length of stay and 30-day 

readmission rate.

Conclusions—While IBD or digestive disease-related office visit rates were lower in rural 

compared to urban areas, CD-specific hospitalization and ED visit rates were higher. Strategies 

that improve office-based care among rural patients with IBD may help to avoid more costly forms 

of health care use.
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Introduction

Inflammatory bowel disease (IBD), encompassing Crohn’s disease (CD) and ulcerative 

colitis (UC), is characterized by chronic inflammation of the gastrointestinal tract [1]. Based 

on the 2015 National Health Interview Survey (NHIS), three million (1.3%) US adults 

reported having either CD or UC [2]. IBD treatment has advanced in recent decades that 

includes complex medication regimens and therapeutic strategies [3]. Therefore, regular 

interactions with a gastroenterologist and timely outpatient follow-up are crucial to maintain 

treatment regimens, which may decrease the likelihood of unplanned acute care such as 

emergency department (ED) visits. For example, a Canadian study found that limited access 

to outpatient care was associated with IBD-related ED visits [4], while another study found 

that visits to a gastroenterologist in the prior year could significantly lower the likelihood of 

ED visits [5]. Routine specialist care to help closely monitor patient symptoms and timely 

adjust IBD medications has been demonstrated to improve patient outcomes, especially 

within the first year of diagnosis [6].

Findings from previous research suggest adults living in rural areas may have 

disproportionate health care utilization with lower rates of outpatient specialist care 

and higher rates of acute care services compared with their urban counterparts [7-13]. 

A systematic review evaluating differences in overall health care utilization found that 

frequencies of office visits, diagnostic or imaging tests, medical procedures, and seeing a 

medical specialist were significantly lower in rural areas than urban areas [12]. A previous 

study found that patients with IBD living in urban areas were more likely to visit specialists 

than those living in rural areas because urban areas have a higher density of specialists [11]. 

In addition, the barriers to health care access that rural residents often encounter, such as no 

insurance or underinsurance, long distance travel to visit a doctor’s office, and lack of access 

to medical specialists [14], may influence patterns of health care utilization.

There are no current national estimates of urban–rural differences in health care utilization 

related to IBD in the USA. Given that the prevalence of IBD in 2015 was similar in 

urban areas (1.4% in metropolitan statistical area [MSA] non-central city and 1.0% in 

MSA central city) and in rural areas (1.2% in micropolitan or non-core) [2], examining 

national level urban–rural differences in health care utilization related to IBD may help 

identify health equity issues related to health care utilization access in rural areas and help 

inform potential strategies to address them. In this study, we sought to compare between 

urban and rural areas the national rates of digestive disease-related office visits and IBD-

specific hospitalizations and ED visits, overall and by age group and sex. We also examined 

differences in IBD-specific inpatient and hospital characteristics and outcomes for CD and 

UC between urban and rural areas.

Methods

Data Sources and Measures

We used the following data sources to produce estimates in this study: 2015 and 2017 

Area Health Resource File (AHRF), 2011–2016 National Ambulatory Medical Care survey 

(NAMCS), and Healthcare Cost and Utilization Project (HCUP) databases [2010–2017 
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National Inpatient Sample (NIS); 2010–2017 Nationwide Emergency Department Sample 

(NEDS); 2017 Nationwide Readmission Database (NRD)] (Table 1). For estimating IBD-

specific office-based visit rate, we used the weighted number of adults with IBD by urban 

and rural areas based on a previously published report, estimated from 2015 NHIS [2]. In 

addition, we used 2018 Vintage postcensal population files to obtain population totals at the 

county level for the corresponding years [15].

The AHRF, sponsored by the Health Resources and Services Administration, includes 

information such as health care professions, population characteristics, and economics 

at the county and state level [16]. This dataset contains, for each county, the number 

of gastroenterologists (patient care-based, office-based, hospital-based) and population 

characteristics including distribution of age groups (18–44, 45–64, and ≥ 65 years) and 

sex, and the number of adults living below the poverty level, the number of adults with less 

than a high school diploma, and the number of adults aged younger than 65 years who were 

uninsured (per 100 population) [16].

The NAMCS, conducted by the National Center for Health Statistics (NCHS), CDC, is 

an annual national survey to collect information about use of ambulatory care services 

based on sample visits to non-federally employed office-based physicians [17]. The dataset 

contains patient visit weights used to generate national estimates of total visits. We 

identified digestive disease-related office-based visits based on the first-listed IBD diagnosis 

codes (CD: International Classification of Diseases, Clinical Modification (ICD-9-CM): 

555 and ICD-10-CM: K50; UC: ICD-9-CM: 556 and ICD-10-CM: K51) or based on 

digestive disease-related based on reason of office visit to physician’s location including 

disease of digestive system code (26,500–26,990) according to Visit Classification for 

Ambulatory Care defined in the public use file documentation [18]. To increase sample 

size, we calculated average office-based visit rates (per 100 adult population) from two-

year combined data (2011–2012, 2013–2014, 2015–2016) based on the corresponding US 

populations [16]. We also calculated average IBD-specific office-based visit rates (per 100 

adults with IBD) from three-year combined data (2014–2016) based on first-listed IBD 

diagnosis codes and weighted number of adults with IBD by urban–rural status from the 

2015 NHIS [2].

HCUP, sponsored by the Agency for Healthcare Research and Quality, is a collection 

of all-payer, encounter-level health care databases that include health services utilization, 

outcomes, and costs [19]. HCUP’s NIS contains data on hospitalizations, and the NEDS and 

NRD contain data on ED visits and hospital readmissions, respectively. These samples are 

designed to produce national estimates of health care utilization based on the survey design 

and weights. We used NIS and NEDS to identify US adults aged 18 years or older with 

Crohn’s disease (ICD-10-CM: K50) or ulcerative colitis (ICD-10-CM: K51). Information on 

age group (18–44, 45–64, and ≥ 65 years) and sex is available from NIS and NEDS.

For CD- or UC-specific hospitalizations from 2017 NIS, we defined additional variables 

including quartiles of median household income at zip code, payer (Medicare, Medicaid, 

Private insurance, self-pay, and others or no charge), mental illness (depression or anxiety) 

with algorithm derived elsewhere [20], severity of illness subclass as a measure of loss of 
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function (minor, moderate, major or extreme) according to patients’ extent of physiologic 

decompensation or organ system loss of function and likelihood of death [21], elective 

admissions, hospital bed size (small, medium, and large), hospital ownership (government 

non-federal, private non-profit, private investor-owned), hospital region (northeast, midwest, 

south, and west), hospital location/teaching status (rural, urban non-teaching, and urban 

teaching), and hospitalization outcomes including length of stay (days) and total costs ($). 

We calculated the other hospitalization outcome, 30-day readmission rate, from the NRD, 

which we defined as all-cause readmissions from the index admission with CD or UC as the 

primary diagnosis.

According to the NCHS Urban–Rural Classification Scheme for Counties [22], large 

central metro, large fringe metro, medium metro, and small metro were grouped as urban 

areas, and micropolitan and non-core were grouped as rural areas. The NCHS urban–rural 

classification is available in NAMCS, NHIS, and all HCUP nationwide databases. The 

AHRF and population files were merged by county FIPS code and then merged with the 

crosswalk file containing county FIPS code and urban–rural classification scheme.

Statistical Analysis

Table 1 describes the study measures from the corresponding data sources. As the main 

analysis, we estimated the distribution of select demographic characteristics, number of 

gastroenterologists, ratio of adults with IBD to number of gastroenterologists, and rates of 

digestive disease-related or IBD-specific office visits in urban and rural areas in 2017. We 

also estimated overall crude rates of hospitalizations and ED visits in urban and rural areas. 

Age-adjusted rates were based on the 2000 US Standard Population [23]. Crude rates were 

also estimated stratified by age group and sex. We used Z tests to compare distributions and 

rates between urban and rural areas at the 0.05 significance level.

For inpatient and hospital characteristics in 2017, we estimated weighted percentages with 

95% confidence intervals for categorical variables and weighted means with standard errors 

for continuous variables. Length of stay was transformed using a natural logarithm to 

achieve normality to fit a linear regression. To compare estimates between urban and rural 

areas, we used Chi-square for categorical variables and t tests for continuous variables.

To compare 2017 rates of hospitalizations and ED visits, we performed a sensitivity analysis 

to calculate age-adjusted rates from 2010 to 2016. To examine the rate change from 

2010 to 2017, we performed a trends analysis, by constructing weighted linear models 

on the inversed standard errors from annual estimates, regressing rates (natural logarithm 

transformed) on year, rural residency (yes or no), and an interaction term between rural 

residency and year. Based on the coefficients from rural residency and the interaction term, 

we plotted predicted rate ratios (rural vs. urban, back transformed) to assess rate ratio 

changes across years.

We used SAS-callable SUDAAN 11.0.3 (Research Triangle Institute, Research Triangle 

Park, North Carolina), SAS 9.4 (SAS Institute, Cary, North Carolina), accounting for 

weights and complex survey design, and R 4.0.3.
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Ethical Considerations

The AHRF, population files, and NAMCS data are publicly available databases. The HCUP 

data are limited data sets in which direct identifiers, as specified in the Health Insurance 

Portability and Accountability Privacy Rule, have been removed. Institutional Review Board 

approval was not required for this study.

Results

Population Characteristics and IBD-Related Office-Based Visits by Urban and Rural 
Residency

Compared with adults living in urban areas, rural residents were more likely to be aged 65 

years or older, men, live below the poverty level, have less than a high school diploma, and 

have no health insurance among adults younger than 65 years (Table 2, P < 0.001). Per 

100,000 population, the total number of gastroenterologists was 4.7 times higher in urban 

compared to rural areas (P < 0.001). The ratio of adults with IBD to total gastroenterologists 

in 2015 was about 4.7 times higher in rural than urban areas. The average weighted numbers 

of UC-specific office-based visits (2014–2016 combined) were 1.5 and 4.6 times higher 

than CD-specific office-based visits in urban and rural areas, respectively. The two-year 

average digestive disease-related office-based visit rates from 2011 to 2016 (per 100 adult 

population) were 2.1–3.1 times higher in urban than rural areas (P < 0.001). The three-year 

(2014–2016) average IBD-specific office visit rate (per 100 adults with IBD) was 8.8 times 

higher in urban than rural areas (P < 0.001).

National Rates of IBD-Specific Hospitalizations and ED Visits by Age, Sex, and Urban and 
Rural Residency, 2017

The weighted numbers of hospitalizations and ED visits were about 1.6–2.1 times as high 

for CD as for UC regardless of urban–rural status. Rural areas had higher age-adjusted rates 

per 100,000 population compared to urban areas for CD-specific hospitalizations (26.3 vs 

23.6, P = 0.03), and ED visits (49.3 vs 39.5, P = 0.002) (Table 3). Compared with those in 

urban areas, CD-specific hospitalization rates were higher in rural areas among women (P 
= 0.002) and among adults aged 45–64 years (P = 0.02); CD-specific ED rates were higher 

in rural areas among women and among adults younger than 65 years (P ≤ 0.005). Overall, 

there were no significant urban–rural differences in overall or stratified estimates of acute 

care use for UC.

Sensitivity Analysis and Trends Analysis

The sensitivity analysis confirmed that for each time point, the CD-specific ED visit rate was 

generally higher in rural than urban areas from 2010 to 2017 (differences were significant 

except for 2010 and 2012) and that the UC-specific ED visit rate did not differ by urban–

rural status (Supplementary Table). CD-specific hospitalization rates tended to be higher in 

rural than urban areas, and UC-specific hospitalization rates were generally higher in urban 

than rural areas; however, differences only reached significance in 2013, 2016, and 2017 

for CD and 2015 and 2016 for UC. When assessing predicted hospitalization rate ratios 

(rural vs. urban) across years, we found that they were higher for CD but lower for UC 
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(Supplementary Figure). For CD, the magnitude of the predicted ED visit rate ratio (rural vs 

urban) was larger in more recent years. Over time, the predicted UC-specific ED visit rate 

ratio changed from below 1 to above 1 although the difference was not significant in more 

recent years.

Characteristics and Outcomes of IBD-Specific Hospitalization by Urban and Rural 
Residency, 2017

Among those hospitalized for CD (49,590 discharges in urban areas and 8,875 discharges in 

rural areas) or UC (30,275 discharges in urban areas and 4,910 discharges in rural areas), 

compared with their urban counterparts, rural patients were more likely to be older and 

non-Hispanic white, have lower median household income and Medicare coverage, have an 

elective admission, and be discharged from a hospital characterized as large, non-federal 

government owned, and located in the Midwest or South region (P < 0.05, Table 4). Rural 

patients hospitalized for CD compared to their urban counterparts were more likely to be 

women (P = 0.002) and have depression (P = 0.02). There were no urban–rural differences 

in hospitalization outcomes, including length of stay, and 30-day readmission for both CD- 

and UC-specific hospitalizations (Table 5). However, urban patients hospitalized for CD 

were more likely to have higher mean total costs than their rural counterparts (P < 0.001).

Discussion

To the best of our knowledge, this is the first study assessing urban–rural differences 

in national estimates of health care utilization among patients with IBD in the US. The 

study highlighted that while IBD-specific or digestive disease-related office visit rates were 

consistently lower in rural than urban areas over time, CD-specific rates of hospitalization 

and ED visits were generally higher, and the difference was more pronounced for the ED 

visit rate.

The current study indicated different patterns in health care utilization by urban–rural status 

and IBD disease type. In 2017, acute care utilization was higher in rural than urban areas 

for CD, but it was not different for UC by urban–rural status. The weighted numbers of 

hospitalizations and ED visits were 1.6–2.1 times higher for CD than for UC in 2017, 

regardless of urban–rural status. However, the weighted number of CD-specific office-based 

visits was 32% lower than UC-specific office-based visits in urban areas and much lower 

(78%) in rural areas in 2014–2016. Meanwhile, the study also showed that rural residents 

younger than 65 years were more likely to be uninsured than their urban counterparts 

and that patients hospitalized for CD or visiting ED tended to be younger than patients 

with UC in 2017. Although this study did not assess health care insurance coverage by 

disease type, age might be associated with status of health care insurance and adequacy 

of insurance coverage, which might subsequently affect specialist care access. The trends 

analysis confirmed that predicted rates of acute care utilization stayed higher in rural than 

urban areas for CD over time. The magnitude of ED visit rate ratio for both CD and UC 

between rural and urban areas over time indicated a temporal trend of IBD-specific ED 

utilization burden in rural areas which was consistent with the findings from a previous 

study assessing trends of all ED utilizations by urban–rural status [10]. Future studies are 
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warranted to assess urban–rural differences in other IBD routine care such as outpatient 

visits and medication use during the biologic era to understand the pattern of overall health 

care utilization by disease type.

Several potential factors may be associated with observed rural-urban differences in 

utilization and outcomes. One barrier for patients with IBD in rural areas is a shortage 

of gastroenterologists. The current study found fewer gastroenterologists in rural compared 

to urban areas. This finding is supported by a systematic review that identified a shortage 

of specialists in areas with smaller populations [9]. Under this circumstance, rural patients 

may rely more on primary care physicians and not receive sufficient IBD-specific care. 

A previous study reported that patients with IBD in rural areas in Germany were less 

likely to see a gastroenterologist and subsequently more likely to receive fewer medications 

than those in urban areas [11]. Routine office visits to gastroenterologists and maintaining 

medication regimens are critical in IBD management.

Longer travel distances needed to see a gastroenterologist may also explain the lower 

utilization of office-based visits and higher acute care utilization related to CD that were 

observed in rural adults compared to their urban counterparts. A single referral center 

including over 2,000 patients with IBD showed that longer distance may affect the timing of 

initiation of medication therapy, which could impact the need for subsequent hospitalization 

[8]. While longer travel distance could be a barrier for seeking outpatient care, we found 

that almost 60% of IBD-specific hospital discharges associated with rural residency were 

from urban hospitals and that rural patients were more likely to have an elective admission 

than urban patients. An ad-hoc analysis further showed that rural patients with IBD who 

were admitted in urban hospitals were more likely to have an elective admission than 

those admitted in rural hospitals and that 30% IBD-specific ED visits associated with rural 

residency were in urban hospitals in 2017 (results not shown). It is unclear whether it 

was due to transfer or patients’ choice, although a previous study showed that almost 50% 

of rural patients bypassed local facilities to have elective surgeries performed in urban 

hospitals, most of which are operations on musculoskeletal and digestive systems [24]. 

Another study reported that rural patients with IBD traveled long distance to urban hospitals 

because they were not confident in rural health care professionals on IBD management [25].

Financial challenges may be a more prevalent barrier to accessing office-based care in rural 

compared to urban areas. The current study showed higher percentages of poverty or not 

having health insurance among adults younger than 65 years of age in rural than urban 

areas. During the era of biologic therapy, health care costs have increased largely due to 

medications [26]. Because of underinsurance or no insurance, patients may not be able 

to afford out-of-pocket expenses for outpatient services such as office visits, medications, 

and laboratory or imaging facilities. A previous study showed that socioeconomic status 

was highly associated with patterns of IBD-specific health care utilization, where patients 

with private insurance were more likely to have outpatient access, office visits, and 

prescribed medications than patients with low income [27]. Furthermore, the current study 

confirmed that the median household income level was lower among rural patients who were 

hospitalized for IBD and that rural patients hospitalized for CD were less likely to have 

private insurance than their urban counterparts. Besides hospitalization, a previous study 
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examining patterns of overall ED visits also found a disproportionate rise in ED visit in 

rural communities from 2005 to 2016, especially among socioeconomically disadvantaged 

populations [10]. In addition, rural hospitals have experienced financial viability challenges 

[28]. Therefore, the lack of health care resources combined with the financial challenges that 

rural patients with IBD may be more likely to experience may provide one explanation for 

the higher acute care utilization related to IBD observed in rural compared to urban areas.

The current study also found some distinct demographic characteristics associated with 

health care utilization that differed by urban–rural status. For example, women or patients 

younger than 65 years with CD in rural areas had greater acute care use than their urban 

counterparts. These findings may inform health care providers in identifying subpopulations 

in certain rural areas to focus on to increase IBD awareness and advocacy, health literacy, 

and education for overall disease management. In addition, compared with their urban 

counterparts, rural patients hospitalized for IBD were more likely to be 65 years or older 

or have Medicare, which was consistent with the findings in a previous study where older 

rural residents had a higher percentage of overall inpatient care than their counterparts [29]. 

Patients with IBD usually have more comorbidities including mental illnesses than those 

without IBD [30]. The current study found that rural patients hospitalized for CD were more 

likely to have depression than their urban counterparts. A previous NHIS study reported 

that depression was significantly higher in rural than urban areas [31]. Interestingly, the 

association was no longer significant after urban–rural characteristics were controlled for 

[31]. Our findings that a slightly elevated proportion of depression among rural patients 

hospitalized for CD may warrant future investigation.

Despite the differences by urban–rural status in certain patient characteristics, there was no 

difference in hospitalization outcomes in terms of length of stay and 30-day readmission 

by urban–rural setting, except for higher mean total costs among urban patients with CD. 

The findings showed that 77.8% urban patients and 46.8% rural patients were admitted to 

urban teaching hospitals. Teaching hospitals usually have more severe or emergent cases 

that involve more complicated procedures. For instance, a previous study showed that urban 

patients incurred higher total costs than rural patients did on deep brain stimulation surgery 

[32]. Another previous study also demonstrated higher direct costs in teaching hospitals 

than non-teaching or rural hospitals [33]. In the current study, mean total costs tended to 

be higher among urban than rural patients with UC as well although it was not significant. 

In addition, the findings showed that urban patients were less likely to have an elective 

admission than rural patients, indicating they were more likely to have an urgent or emergent 

admission which may influence mean total costs. Nonetheless, it is unclear whether urban 

patients with IBD tended to be sicker or not without detailed information about baseline 

disease severity and medication use.

The study findings highlight several public health implications. First, state and county 

health policy makers might consider ways to improve access to specialty care, especially in 

rural populations, which may help improve disease management and avoid more expensive 

acute care. Second, preventive care is important for patients with IBD [34] and efforts 

to improve IBD-specific care among primary care providers may improve IBD outcomes 

and utilization. In areas where gastroenterologist supply is low (e.g., rural areas), training 
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of primary care physicians resulted in increased knowledge of treating patients with IBD 

from an educational intervention [35]. Because IBD care is complex, multidisciplinary 

care coordination among physicians is important for effective IBD management. Third, 

it is important to better understand the role of social determinants of health in patients 

with IBD, especially those adults in the rural setting, and how these may influence IBD 

management. An improved understanding of the role of financial challenges and lack of 

adequate insurance as barriers to regular IBD care can help identify strategies to address 

these issues. Finally, expanding telehealth and enhancing remote monitoring in rural areas 

have been shown to be treatment effective and cost efficient, improve patients’ adherence, 

enhance patient and physician communications to address IBD-specific issues as well as 

comorbidities, and ultimately improve patient quality of care [36, 37].

A strength of this study is the use of data from multiple national surveys to generate 

health care utilization rates at the national level. At least four limitations in this study are 

recognized. First, NIS is at discharge level, not patient level. Therefore, multiple discharges 

by the same patient cannot be accounted for. Second, the national estimates of health care 

utilizations were not estimated by race/ethnicity due to inaccurate or missing race/ethnicity 

values from NIS or the lack of such information from NEDS. Third, office-based visits 

defined using NAMCS were based on physicians’ locations rather than patient residential 

locations due to restricted access to the latter information. Information regarding rural 

patients bypassing local clinics was unavailable for office visit. Therefore, we were unable 

to identify rural patients’ office visit in urban areas. Finally, one of the major limitations is 

that the HCUP data do not have measures about IBD severity and medication use. Therefore, 

we were not able to assess differences of health care utilization use by patients’ baseline 

conditions.

In conclusion, patterns of health care utilization for IBD differ by urban–rural status and by 

disease type. IBD or digestive disease-related office visit rates were lower in rural compared 

to urban areas. Our findings suggest that disparities exist in access to and use of routine 

office-based health care exist for adults with IBD residing in rural areas. Strategies to 

increase routine office-based care among rural patients with IBD may help to promote better 

disease management and thereby avoid more costly forms of health care use.
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