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Abstract

Background—Inflammatory bowel disease (IBD) is a heterogeneous chronic inflammatory 

condition requiring significant healthcare expenditure. Subgroups of individuals contribute 

disproportionately to spending. We aimed to determine demographic and clinical factors predictive 

of high healthcare expenditures for IBD patients followed over a multiyear period.

Methods—This was a registry analysis using a prospective observational, consented, natural 

history registry from a tertiary IBD center and associated medical charges, not including pharmacy 

expenses. The 100 patients with the highest medical charges (top 5%) were compared to the 

median 300 patients. Logistic regression determined demographic and clinical factors associated 

with high charge patients.

Results—IBD patients in the high charge group had significantly more unemployment 

(p<0.0001), black race (p=0.013), comorbid psychiatric illness (p=0.002), hypertension (p=0.01), 

diabetes (p=0.004), opiate use (p<0.0001), perianal involvement (p=0.002), penetrating disease 

(p<0.0001), and extensive colitis (p=0.01). In multivariate analysis unemployment (CD: OR 3.04; 

95% CI 1.32–7.02; UC: OR 2.68; 95% CI 1.20–5.99), psychiatric illness (UC: OR 2.08; 95% CI 

1.03–4.19), opiates (CD: OR 5.61; 95% CI 2.67–11.82; UC: OR 5.14; 95% CI 2.52–10.48), prior 

surgery (CD: OR 3.29; 95% CI 1.59–6.82; UC: OR 2.72; 95% CI 1.39–5.32), penetrating CD (OR 

3.29; 95% CI 1.02–10.62), and corticosteroid requirement (CD: OR 3.78; 95% CI 1.86–7.65; UC: 

OR 2.98; 95% CI 1.51–5.90) remained independently associated with high charges.

Conclusion—High expenditure IBD patients were affected by more severe disease. The high 

prevalence of depression, anxiety, and chronic pain in these patients suggests the need for focused 

treatment of these comorbidities ultimately to reduce financial burden.
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INTRODUCTION

Inflammatory bowel disease (IBD) is a chronic inflammatory condition affecting the 

gastrointestinal tract resulting from dysregulated immune response to intestinal microflora in 

genetically susceptible individuals. (1, 2) IBD, including Crohn’s disease (CD) and 

ulcerative colitis (UC), is a lifelong illness. Patients often experience a relapsing and 

remitting clinical course frequently causing significant morbidity and poor patient quality of 

life.(3)

The cost of IBD care has risen dramatically,(4) partially due to increasing prevalence of 

IBD,(5, 6) but also due to the necessity of invasive procedures, surgical intervention, and 

expensive biologic therapies.(7, 8) Recent estimates place the United States burden of CD 

around $10.9–15.5 billion ($25,282–$26,192 per patient)(9) and UC at $8.1–14.9 billion 

($14,686–$19,946 per patient) per year.(10)

Healthcare expenditures in IBD patients are not uniform. Previous studies have suggested 

the upper quartile of costs accounted for 80% of total financial expenses(11) and another 

study reported the highest 2% of patients accrued 34% of total costs.(12) Prior to the 

introduction of anti-tumor necrosis factor (anti-TNF) therapy, the single largest contributor 

to costs was inpatient care with hospitalization accounting for 56–80% total costs in CD(11, 

12) and 41–55% in UC.(4, 13) More recent studies suggest that anti-TNF therapy is now the 

main contributor to costs.(14) The lack of prognostic markers and inevitably variable disease 

courses have only exacerbated this financial situation with the ability to determine high-cost 

patients only after multiple years of surgeries, hospitalizations with expensive diagnostic 

work-ups and procedures, and expensive medications.

Recent research has focused on identifying high-utilizers of the healthcare system(15) in an 

effort to focus intervention and cost-reduction methods on these costly patients. Initial 

efforts helped identify several broad risk factors for high utilization patients: presence of 

comorbid medical conditions, limited access to care,(16) unstable medical relationships,(17) 

and coexisting mental health disorders.(18) However, this concept of high healthcare 

utilization patients has not been explored in depth in IBD. Ideally, these costly patients could 

be identified prior to years of healthcare utilization. The purpose of this study was to 

determine baseline patient demographic and disease factors that are associated with high 

healthcare utilization by IBD patients.

MATERIALS AND METHODS

Study Population

Adult (>18 years) IBD patients who were prospectively recruited to participate in a natural 

history research registry at a tertiary care center were used for this study. Patients were 

considered for inclusion if they were seen in the outpatient setting between 2009 and 2013. 
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In order to ensure longitudinal evaluation, patients were only included if they had three or 

more continuous years of follow up within the UPMC Digestive Disease Center within the 

UPMC system (>20 hospitals, >500 outpatient sites) during the study period. Financial 

charges for all healthcare services from 2009–2013 were obtained for all registry patients. 

Financial charges included both inpatient and professional service charges. Inpatient-related 

charges included fees for room and board, administrative, medication, laboratory, diagnostic 

testing, and procedures that occurred while admitted to the hospital. Professional service 

fees incorporated physician or specialized personnel fees for surgery, anesthesia, endoscopy, 

radiology, pathology, emergency department physician services, outpatient laboratory 

testing, outpatient diagnostic tests or procedures (e.g. echocardiogram), gender-specific 

health care (e.g. mammogram), and outpatient clinic visits. Outpatient pharmacy and 

medication charges were not included in the charge data obtained. In order to identify high 

healthcare utilization patients with potentially intervenable features as opposed to stable 

patients being treated with expensive medications (i.e. anti-tumor necrosis factor agents) 

with few options for expense reduction, we elected not to impute the costs of biologic 

therapy. Charges were inflated to 2013 base year using Consumer Price Index adjustment 

rates (http://www.bls.gov/data/inflation_calculator.htm). All charges were in US dollars. 

Charges were totaled and organized for the years 2009–2013. Due to the extremely skewed 

nature of the financial charges, the highest 100 charge values (approximately top 5%) were 

selected and categorized as the “High Charge” patient group. The median value of total 

charges was then determined and the surrounding 300 patients formed the “Median Charge” 

category to maintain a 1:3 case to control ratio.

Demographic and Clinical Data

Clinical and historical information was obtained from the IBD registry with manual 

confirmation using the electronic medical record (EMR). Demographic data collected 

included age, gender, race, marital and employment status, smoking status, medical 

insurance possession, and median household income from patient home zip code (http://

www.psc.isr.umich.edu/dis/census/Features/tract2zip/). Comorbid medical conditions were 

retrieved from the registry and were determined by ICD-9 code as well as EMR problem list. 

Medications including selective serotonin reuptake inhibitors (SSRIs), serotonin 

norepinephrine reuptake inhibitors (SNRIs), tricyclic antidepressants (TCAs), and 

prescription opiates at initial clinic visit were recorded. IBD phenotype was determined 

based on endoscopic and clinical data at the initial encounter. Anatomic location and disease 

behavior were described using Montreal Classification(19) on initial endoscopic or 

radiographic evaluation. IBD-specific medical therapies including systemic corticosteroids, 

biology therapy (infliximab, adalimumab, certolizumab pegol), immunomodulators 

(azathioprine, methotrexate, 6-mercaptopurine), and 5-aminosalicylate compounds at first 

clinical encounter were also recorded as well as the use of total parental nutrition for IBD 

related indication (e.g. short bowel) at the time of enrollment. To measure disease activity 

over the study period, frequency of IBD-specific surgery verified by manual review of 

operative report and prospectively collected disease activity measures including Harvey-

Bradshaw Index (HBI), Ulcerative Colitis Activity Index (UCAI), and short inflammatory 

bowel disease questionnaire (SIBDQ).(20–22)
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Statistical Analysis

Categorical variables were expressed as percentages and continuous variables as median and 

interquartile range (IQR). Measures of association were performed using Fisher’s exact test 

for categorical variables and Wilcoxon rank-sum testing for continuous variables. Univariate 

logistic regression analysis of charge group membership was used to select variables for 

inclusion in the multivariate model. Variables with p<0.1 on univariate analysis were 

included in final multivariate regression model. A multivariate model was fit for each CD 

and UC due to the mutually exclusive nature of Montreal Classification.

ETHICAL CONSIDERATIONS

Enrollment in and use of the IBD registry (Protocol #0309054) as well as the current registry 

analysis (Protocol #15050062) was approved by the Institutional Review Board at the 

University of Pittsburgh.

RESULTS

Study Cohort

There were 2078 patients with charge data available from 2009–2013 accounting for 

$214,317,739 in total healthcare charges (FIGURE 1). The median charge value for all 

patients was $14,322 (range $76–3,835,676, IQR $84,340). The top 100 patients forming the 

“High Charge” group amassed $95,030,747 in charges with a median charge value of 

$691,081 (IQR $495,498). The 300 patients with charges closest to the median total charge 

formed the “Median Charge” group accounting for $4,527,035 in total charges (median 

$14,322, IQR $5,493). After selection for three consecutive years of follow up, 92 patients 

remained in the High Charge group and 246 patients in the Median Charge group.

There was significantly more active disease and lower quality of life in High Charge group 

over the study period including corticosteroid requirement (77.2% vs. 44.3%; p<0.001), 

IBD-surgery (80.4% vs. 14.1%; p<0.001), median HBI (7.0 vs. 2.5; p<0.001), median UCAI 

(5.5 vs. 2.0; p<0.001), and median SIBDQ (41.0 vs. 55.0; p<0.001) (SUPPLEMENTARY 

TABLE 1).

Patient Demographics

Significantly more patients in the High Charge group were black (7.6% vs. 1.6%; p=0.05), 

unemployed (37.0% vs. 12.2%; p<0.0001), were from lower median zip code income 

($45,894 vs. $48,687; p=0.04), had comorbid psychiatric disease (35.9% vs. 19.9%; 

p=0.002), hypertension (33.7% vs. 19.5%; p=0.01), and diabetes (9.8% vs. 4.9%; p=0.004) 

(TABLE 1). Significantly more patients in the High Charge group were prescribed SSRIs 

(20.7% vs. 10.6%; p=0.02) and opiate medications (47.8% vs. 9.3%; p<0.0001) at the first 

visit than patients in the Median Charge group. There were no significant differences in 

gender (p=0.54), age (p=0.52), marital status (p=0.17), medical insurance (p=1.00), or 

smoking status (p=0.18) between High and Median Charge groups.

Multiple logistic regression using variables from univariate analysis (TABLE 2) and 

controlling for both demographic and disease characteristics demonstrated that in both CD 
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and UC, unemployment (CD: OR 3.04; 95% CI 1.32–7.02; UC: OR 2.68; 95% CI 1.20–

5.99) and prescription opiate use (CD: OR 5.61; 95% CI 2.67–11.82; UC: OR 5.14; 95% CI 

2.52–10.48) remained independently associated with High Charge status (TABLE 3). In UC 

but not CD, psychiatric disease (OR 2.08; 95% CI 1.03–4.19) and hypertension (OR 2.23; 

95% CI 1.05–4.72) remained significantly associated with high charges.

Disease Characteristics

There was no significant difference in IBD type (CD, UC, or IBD-U) between High Charge 

and Median Charge groups (p=0.17) (TABLE 1). Significantly more patients in the High 

Charge groups had a history of prior IBD surgery (55.4% vs. 27.6%; p<0.0001), had 

perianal disease (33.3% vs. 12.8%; p=0.002), penetrating CD (47.4% vs. 14.4%; p<0.0001), 

and extensive UC (90.3% vs. 58.2%; p=0.01) compared to Median Charge patients. There 

were significantly more patients receiving systemic steroids (48.9% vs. 24.8%; p<0.0001) 

and biologic therapy (26.1% vs. 11.0%; p=0.001) at initial visit in the High Charge group. 

There was no difference in disease duration (p=0.58) between the two groups and there was 

one CD patient in each group receiving total parental nutrition at initial visit (p=0.47) due to 

short bowel syndrome (High Charge) and post-colectomy malnutrition (Median Charge).

Multiple logistic regression controlling for both demographic and disease characteristics 

revealed in both CD and UC, a history of prior IBD surgery (CD: OR 3.29; 95% CI 1.59–

6.82; UC: OR 2.72; 95% CI 1.39–5.32) and steroid requirement at initial encounter (CD: OR 

3.78; 95% CI 1.86–7.65; UC: OR 2.98; 95% CI 1.51–5.90) were independently associated 

with high charges (TABLE 3). In CD, penetrating behavior (OR 3.29; 95% CI 1.02–10.62) 

remained significantly associated with charge status while perianal disease failed to reach 

significance (p=0.93). In UC, extensive colonic involvement failed to reach significance 

(p=0.12).

DISCUSSION

In this registry analysis of a longitudinal, prospective, observational IBD patient cohort, we 

have identified that there are several patient characteristics and baseline disease features 

significantly associated with future high healthcare utilization IBD patients. Patient 

characteristics including black race, unemployment, multiple comorbidities, and prescription 

pain medications were associated with future high utilization. Furthermore, penetrating CD 

and the use of more aggressive medical therapy at first visit were associated with increased 

healthcare utilization over the next five years. This study identifies several baseline 

characteristics that may place patients at increased risk of accumulating large healthcare 

expenditures over the following several years.

In this study patient unemployment was independently significantly associated with the high 

charge group. This characteristic may reflect socioeconomic disadvantages and barriers to 

care impeding efficient longitudinal outpatient care.(15) This claim in strengthened by the 

fact that high utilization patients had significantly lower zip code median income compared 

to median utilization patients on association analysis. Conversely, one may interpret the 

association of unemployment as a reflection of disability secondary to debilitating severe 

IBD. Unfortunately, we could not determine which patients were on disability in this study. 
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While failing to reach statistical significance in multivariate analysis likely due to limited 

sample size, black race was associated with high charges in association and univariate 

analysis. The combination of racial and socioeconomic disparities has been previously 

identified as a detriment to adequate healthcare and a risk factor for high healthcare 

utilization.(23, 24)

Comorbid medical conditions significantly associated with higher healthcare expenditures in 

univariate analysis included diabetes and hypertension with hypertension retaining 

significance in multivariate modeling. While these comorbidities carry intrinsic healthcare 

costs, they are also harbinger comorbidities that can cause multi-organ dysfunction over 

time. The contribution of multiple comorbidities to complex medical patients and 

“superutilizer” patients has been well documented identifying these at-risk patients worthy 

of personal intervention with associated future healthcare cost reduction.(16, 18) In IBD 

specifically, medical comorbidities have also been associated with increased rates of post-

operative complications(25) as well as increased mortality.(26, 27)

Furthermore psychiatric diseases (depression and/or anxiety) and increased SSRI 

prescription were also significantly associated with high healthcare utilization in this study. 

This may represent a patient subgroup with psychosomatic overlap, increased risk for 

surgery(28) and a cognitive inability to cope with their disease and the intense medical/

surgical therapies required.(29, 30) Unfortunately, outcomes on mental health interventions 

in IBD have been mixed. A Cochrane Review of 21 studies found little to no evidence for 

psychological interventions in the adult IBD population;(31) however, subsequent adult 

studies targeting “in need” patients with severe disease and poor mental health demonstrated 

improved mental quality of life through the use of cognitive behavior therapy.(32) Moreover, 

recent studies in pediatric CD exhibited improved disease activity indices in children 

receiving cognitive behavior therapy compared to supportive nondirective therapy.(33) 

Together, these recent studies endorse the use of specific therapies in targeted populations.

Prescription opiates at the time of the initial visit were similarly associated with future 

increased healthcare utilization. Prescription opiate use likely identifies a patient subgroup 

of more severe cases with intense abdominal pain as a result of uncontrolled inflammation, 

refractory pain from nerve damage, coexisting functional abdominal pain, or narcotic bowel.

It is perhaps unsurprising that disease characteristics defining “severe” disease such a 

penetrating CD and requiring steroids or biologics, were associated with high utilization 

patients as these patients require the most intense follow up with invasive monitoring, 

aggressive medical management, and often require surgical intervention. In this study, High 

Charge patients had significantly more active disease over the five-year time period 

measured by corticosteroid requirement, IBD surgery, and disease activity indices. It should 

be noted that as outpatient pharmacy charges were not included in this study, the association 

of severe disease and high cost would likely have been even stronger given the increased 

biologic agent requirement in the High Charge group.

Severe disease contributing disproportionally to healthcare expenditures has been explored 

in several studies. Silverstein et al used a Markov model for CD to assess disease states over 
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a lifetime and demonstrated that compared to patients with mild CD, patients who required 

surgery had average monthly charges nearly nine times higher than patients who did not 

require surgery.(8) Furthermore, Feagan et al demonstrated that the average annual cost of 

patients requiring chronic steroid or immunosuppressive drug therapy were 45% higher than 

the remaining CD patient majority.(11) The study also reported that CD patients requiring 

hospitalization were 6.1 times more costly on average than the remaining majority. These 

findings hold true in UC as well. Hillson et al found that patients with UC requiring hospital 

admission amassed direct medical cost more than three times higher than patients who did 

not require hospitalization.(34)

With the rising cost of healthcare in the US, there is an important push to identify potential 

strategies for cost reduction. Evidence is mounting that high utilizer patients are receiving 

inadequate coordination of care, preventative care, or care in the most appropriate settings.

(35) Several of the patient characteristics identified in this study are potentially amenable to 

multidisciplinary intervention including social workers for socioeconomic challenges, case 

workers to address barriers to care, chronic pain management, mental health care, internal 

medicine and subspecialty collaboration for complex patients with multiple comorbidities, 

all with coordinated care plans developed in conjunction with the patient.(36) Recent 

intervention studies on this multidisciplinary care approach in a non-IBD patient population 

demonstrated reductions in healthcare utilization and improvement in patient social and 

clinical outcomes.(37)

There are several limitations to this study. Level of education data of patients was not 

available. Higher patient education correlates with reduction in health care costs.(38) 

Similarly, patient attitudes towards their healthcare were not assessed. A collaborative 

relationship is important point of breakdown in care relationships in superutilizer patients.

(17, 18) Alcohol and other substances of abuse data was not available and have been shown 

to contribute to high utilization.(39) There was little race variation in our study due to the 

prevalence of these minorities in the City of Pittsburgh. While black race was shown to be 

associated with higher healthcare expenditures on univariate association, other minorities 

were unable to be compared. Furthermore, race was not significantly independently 

associated in multivariate analysis, likely due to limited number of minorities and sample 

size. Regardless, other studies have shown that other minorities including Hispanics have 

limited access to care and are associated with higher utilization patients in a variety of 

diseases.(23) While this study defines conditions associated with high expenditures, it does 

not define the directionality of the relationship. Further studies are needed to determine the 

cause and effect. Outpatient pharmacy charge data was not available in this study. Thus, the 

absolute charge totals from a societal perspective is underestimated. Rather the totals 

described in the current study represent pure utilization burden from a healthcare system 

perspective. The differences in financial burden between High Charge and Median Charge 

groups would likely only be further exaggerated by inclusion of pharmacy charges as High 

Charge patients were more than two times likely to require biologic agents in this study. 

Lastly, financial charges vary between institutions and along with the single center nature of 

the study, limits the generalizability of the results.
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This study has several strengths. First the use of a prospective observational data set allows 

for a real-world collection of a multiyear period of patients allowing for temporal variation 

in disease course and to minimize the signal of patients with a single acute deterioration. 

This study utilized a unique measure of healthcare utilization to define high cost patients in 

charge data. Other studies to date of financial outcomes have largely relied on claims data 

and ICD codes which can bias results against certain patient populations (e.g. uninsured) and 

can be inappropriately labeled or entirely missing. While this study is not meant to grossly 

categorize all high utilization patients as having the same high-risk features, this study helps 

to identify common themes in IBD patients associated with disproportionately increased 

future expenditures.

In conclusion, this study identifies several baseline patient demographic characteristics, 

comorbidities and disease-related risk factors for future high healthcare utilization within an 

IBD patient cohort. These factors may represent potential targets for cost reduction 

interventions in conjunction with coordinated care models.
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Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Distribution of cumulative financial charges from 2009–2013 for IBD patients enrolled in 

the research registry (n=2078)
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Table 1

Study cohort baseline demographics, comorbidities, medications, and disease characteristics by financial 

charge group

High Charge Median Charge p-value

No. 92 246 --

Female Gender, n(%) 48 (52.2) 139 (56.5) 0.54

Age, years median (IQR) 44.0 (26.1) 46.0 (23) 0.52

Mean Body Mass Index (± SD) 26.7 ± 5.9 26.7 ± 5.6 0.80

Race, n(%) 0.05

  Caucasian 85 (92.4) 238 (96.7)

  Black 7 (7.6) 4 (1.6)

  Hispanic 0 2 (0.8)

  Other/Unknown 0 2 (0.8)

Marital Status, n(%) 0.17

  Single 27 (29.3) 61 (24.8)

  Married 40 (43.5) 121 (49.2)

  Divorced 8 (8.7) 8 (3.3)

  Widowed 0 4 (1.6)

  Unknown 17 (18.5) 52 (21.1)

Employment, n(%) <0.0001

  Full 31 (33.7) 140 (56.9)

  Part 1 (1.1) 5 (2.0)

  Unemployed 34 (37.0) 30 (12.2)

  Retired 10 (10.9) 24 (9.8)

  Self-employed 1 (1.1) 10 (4.1)

  Student 8 (8.7) 16 (6.5)

  Unknown 7 (7.6) 21 (8.5)

Smoking status, n(%) 0.20

  Non-smoker 61 (66.3) 184 (74.8)

  Ex-smoker 24 (26.1) 50 (20.3)

  Current smoker 7 (7.6) 11 (4.5)

Medical Insurance, n(%) 75 (81.5) 201 (81.7) 1.00

Median Annual Zipcode Income (IQR) $45,894 ($16,875) $48,687 ($22,644) 0.04

Comorbidities, n(%)

  Psychiatric Disease 33 (35.9) 49 (19.9) 0.002

  Hypertension 31 (33.7) 48 (19.5) 0.01

  Diabetes Mellitus 9 (9.8) 12 (4.9) 0.004
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High Charge Median Charge p-value

  Hyperlipidemia 11 (12.0) 19 (7.7) 0.28

  Coronary Disease 2 (2.2) 4 (1.6) 0.67

Medication, n(%)

  SSRI 19 (20.7) 26 (10.6) 0.02

  SNRI 8 (8.7) 10 (4.1) 0.11

  TCA 5 (5.4) 8 (3.3) 0.35

  Opiate 44 (47.8) 23 (9.3) <0.0001

Disease, n(%) 0.17

  CD 57 (62.0) 125 (50.8)

  UC 31 (33.7) 110 (44.7)

  IBD-U 4 (4.3) 11 (4.5)

Disease Duration, years median (IQR) 15 (15) 15 (12) 0.58

Prior IBD Surgery, n(%) 51 (55.4) 68 (27.6) <0.0001

CD Location, n(%)

  Ileal (L1) 11 (19.3) 27 (21.6) 0.45

  Colonic (L2) 15 (26.3) 23 (18.4) 0.19

  Ileocolonic (L3) 32 (56.1) 75 (60.0) 0.75

  Upper (L4) 4 (7.0) 4 (3.2) 0.26

Perianal Disease (P) 19 (33.3) 16 (12.8) 0.002

CD Behavior, n(%)

  Inflammatory (B1) 20 (35.1) 59 (47.2) 0.06

  Stricturing (B2) 11 (19.3) 42 (33.6) 0.75

  Penetrating (B3) 27 (47.4) 18 (14.4) <0.0001

UC Extent, n(%)

  Proctitis (E1) 0 4 (3.6) 0.57

  Left-sided (E2) 0 34 (30.9) <0.0001

  Extensive (E3) 28 (90.3) 64 (58.2) 0.01

IBD Medication, n(%)

  Steroids 45 (48.9) 61 (24.8) <0.0001

  Biologics 24 (26.1) 27 (11.0) 0.001

  IMs 30 (32.6) 96 (39.0) 0.31

  5-ASA 28 (30.4) 100 (40.7) 0.10

Total Parental Nutrition, n(%) 1 (1.1) 1 (0.4) 0.47

Follow-Up Duration, years mean (SD) 4.3 (1.0) 4.2 (1.1) 0.91

SSRI: selective serotonin reuptake inhibitor; SNRI: serotonin norepinephrine reuptake inhibitor; TCA: tricyclic antidepressant; CD: Crohn’s 
disease; UC: ulcerative colitis; IBD-U: inflammatory bowel disease unclassified; IM: immunomodulator; ASA: aminosalicylate
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Table 2

Univariate logistic regression of charge group using demographic and disease characteristics as predictors

OR 95% CI p-value

Gender 0.84 0.52–1.36 0.48

Age 0.99 0.98–1.01 0.51

Mean Body Mass Index 1.00 0.96–1.04 0.93

Race*

  Caucasian -- -- --

  Black 4.90 1.40–17.16 0.013

  Hispanic NA NA NA

  Other/Unknown NA NA NA

Marital Status*

  Single -- -- --

  Married 0.75 0.42–1.33 0.32

  Divorced 2.26 0.77–6.65 0.14

  Widowed NA NA NA

  Unknown 0.74 0.36–1.50 0.40

Employment

  Full -- -- --

  Part 0.90 0.10–8.01 0.93

  Unemployed 5.12 2.74–9.58 <0.0001

  Retired 1.88 0.82–4.33 0.14

  Self-employed 0.45 0.06–3.66 0.46

  Student 2.26 0.89–5.74 0.09

  Unknown 1.51 0.59–3.85 0.39

Smoking status

  Non-smoker -- -- --

  Ex-smoker 1.45 0.82–2.55 0.20

  Current smoker 1.92 0.71–5.17 0.20

Medical Insurance 0.99 0.53–1.83 0.97

Median Annual Zip Code Income 1.00 1.00-1.00 0.12

Comorbidities,

  Psychiatric 2.54 1.45–4.44 0.001

  Hypertension 2.04 1.20–3.48 0.009

  Diabetes Mellitus 3.95 1.60–9.72 0.003

  Hyperlipidemia 1.62 0.74–3.56 0.23

  Coronary Disease 1.34 0.24–7.47 0.74

Inflamm Bowel Dis. Author manuscript; available in PMC 2017 June 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Click et al. Page 15

OR 95% CI p-value

Medication

  SSRI 2.20 1.15–4.21 0.02

  SNRI 2.25 0.86–5.88 0.10

  TCA 1.71 0.54–5.37 0.36

  Opiate 8.89 4.91–16.08 <0.0001

Disease

  CD -- -- --

  UC 0.62 0.37–1.03 0.06

  IBD-UC 0.80 0.24–2.61 0.71

Disease Duration 1.00 0.99–1.00 0.79

Prior IBD Surgery 3.26 1.98–5.35 <0.0001

CD Location

  Ileal -- -- --

  Colonic 1.60 0.62–4.17 0.34

  Ileocolonic 1.05 0.46–2.36 0.91

Perianal Disease 3.41 1.60–7.28 0.002

CD Behavior

  Inflammatory -- -- --

  Stricturing 0.77 0.34–1.78 0.55

  Penetrating 4.43 2.02–9.68 <0.0001

UC Extent

  Proctitis -- -- --

  Left-sided NA NA NA

  Extensive 3.19 1.29–7.89 0.01

IBD Medications

  Steroids 2.90 1.76–4.79 <0.0001

  Biologics 2.86 1.55–5.29 0.001

  IMs 0.76 0.46–1.25 0.28

  5-ASA 0.64 0.38–1.07 0.09

Total Parental Nutrition 2.69 0.17–43.49 0.49

*
Logistic regression outcomes limited by empty set input

Inflamm Bowel Dis. Author manuscript; available in PMC 2017 June 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Click et al. Page 16

Ta
b

le
 3

M
ul

tip
le

 lo
gi

st
ic

 r
eg

re
ss

io
n 

of
 c

ha
rg

e 
gr

ou
p 

us
in

g 
de

m
og

ra
ph

ic
 a

nd
 d

is
ea

se
 c

ha
ra

ct
er

is
tic

s 
as

 p
re

di
ct

or
s

C
ro

hn
’s

 D
is

ea
se

(n
=1

82
)

U
lc

er
at

iv
e 

C
ol

it
is

(n
=1

41
)

O
R

95
%

 C
I

p
O

R
95

%
 C

I
p

R
ac

e

  C
au

ca
si

an
--

--
--

--
--

--

  B
la

ck
2.

7
0.

52
–1

3.
93

0.
24

3.
57

0.
63

–2
0.

16
0.

15

E
m

pl
oy

m
en

t

  F
ul

l
--

--
--

--
--

--

  P
ar

t
0.

41
0.

02
–1

0.
84

0.
59

0.
64

0.
04

–9
.2

3
0.

75

  U
ne

m
pl

oy
ed

3.
04

1.
32

–7
.0

2
0.

00
9

2.
68

1.
20

–5
.9

9
0.

02

  R
et

ir
ed

1.
79

0.
60

–5
.3

3
0.

30
1.

57
0.

52
–4

.7
3

0.
42

  S
el

f-
em

pl
oy

ed
0.

52
0.

05
–5

.0
1

0.
57

0.
53

0.
06

–4
.9

7
0.

58

  S
tu

de
nt

1.
62

0.
43

–6
.0

7
0.

47
1.

37
0.

39
–4

.7
7

0.
62

  U
nk

no
w

n
0.

94
0.

30
–2

.9
6

0.
91

1.
05

0.
32

–3
.4

6
0.

94

C
om

or
bi

di
tie

s

  P
sy

ch
ia

tr
ic

1.
73

0.
86

–3
.4

6
0.

12
2.

08
1.

03
–4

.1
9

0.
04

  H
T

N
1.

97
0.

94
–4

.1
5

0.
07

2.
23

1.
05

–4
.7

2
0.

04

  D
M

2.
98

0.
92

–9
.6

8
0.

07
2.

61
0.

79
–8

.6
8

0.
12

M
ed

ic
at

io
n

  S
SR

I
1.

35
0.

55
–3

.3
4

0.
52

1.
12

0.
47

–2
.6

6
0.

79

  S
N

R
I

0.
64

0.
16

–2
.5

6
0.

52
0.

62
0.

17
–2

.2
4

0.
47

  O
pi

at
e

5.
61

2.
67

–1
1.

82
<

0.
00

01
5.

14
2.

52
–1

0.
48

<
0.

00
01

Pr
io

r 
IB

D
 S

ur
ge

ry
3.

29
1.

59
–6

.8
2

0.
00

1
2.

72
1.

39
–5

.3
2

0.
00

3

C
D

 B
eh

av
io

r
--

--
--

  I
nf

la
m

m
at

or
y

--
--

--

  S
tr

ic
tu

ri
ng

0.
35

0.
11

–1
.0

5
0.

06

Inflamm Bowel Dis. Author manuscript; available in PMC 2017 June 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Click et al. Page 17

C
ro

hn
’s

 D
is

ea
se

(n
=1

82
)

U
lc

er
at

iv
e 

C
ol

it
is

(n
=1

41
)

O
R

95
%

 C
I

p
O

R
95

%
 C

I
p

  P
en

et
ra

tin
g

3.
29

1.
02

–1
0.

62
0.

04
7

Pe
ri

an
al

 D
is

ea
se

0.
94

0.
23

–3
.7

6
0.

93
--

--
--

U
C

 E
xt

en
t*

--
--

--

  P
ro

ct
iti

s
N

A
N

A
N

A

  L
ef

t-
si

de
d

N
A

N
A

N
A

  E
xt

en
si

ve
1.

75
0.

86
–3

.5
5

0.
12

IB
D

 M
ed

ic
at

io
ns

  S
te

ro
id

s
3.

78
1.

86
–7

.6
5

<
0.

00
01

2.
98

1.
51

–5
.9

0
0.

00
2

  B
io

lo
gi

cs
1.

83
0.

73
–4

.6
1

0.
20

2.
04

0.
89

–4
.6

9
0.

09

* L
og

is
tic

 r
eg

re
ss

io
n 

ou
tc

om
es

 li
m

ite
d 

by
 e

m
pt

y 
se

t i
np

ut

H
T

N
: h

yp
er

te
ns

io
n;

 D
M

: d
ia

be
te

s 
m

el
lit

us
; O

R
: o

dd
s 

ra
tio

Inflamm Bowel Dis. Author manuscript; available in PMC 2017 June 01.


	Abstract
	INTRODUCTION
	MATERIALS AND METHODS
	Study Population
	Demographic and Clinical Data
	Statistical Analysis
	ETHICAL CONSIDERATIONS

	RESULTS
	Study Cohort
	Patient Demographics
	Disease Characteristics

	DISCUSSION
	References
	Figure 1
	Table 1
	Table 2
	Table 3

