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Background: Low health literacy is common in general populations, but its prevalence in the inflammatory bowel disease (IBD) population is unclear. 
The objective of this study was to assess the prevalence of low health literacy in a diverse IBD population and to identify risk factors for low health literacy.

Methods: Adult patients with IBD at a single institution from November 2017 to May 2018 were assessed for health literacy using the Newest Vital 
Sign (NVS). Demographic and socioeconomic data were also collected. Primary outcome was the prevalence of low health literacy. Secondary outcomes 
were length-of-stay (LOS) and 30-day readmissions after surgical encounters. Bivariate comparisons and multivariable regression were used for analyses.

Results: Of 175 IBD patients, 59% were women, 23% were African Americans, 91% had Crohn disease, and mean age was 46 years (SD = 16.7). 
The overall prevalence of low health literacy was 24%. Compared to white IBD patients, African Americans had significantly higher preva-
lence of low health literacy (47.5% vs 17.0%, P < 0.05). On multivariable analysis, low health literacy was associated with older age and African 
American race (P < 0.05). Of 83 IBD patients undergoing abdominal surgery, mean postoperative LOS was 5.5 days and readmission rate was 
28.9%. There was no significant difference between LOS and readmissions rates by health literacy levels.

Conclusions: Low health literacy is present in IBD populations and more common among older African Americans. Opportunities exist for 
providing more health literacy-sensitive care in IBD to address disparities and to benefit those with low health literacy.

Lay Summary
Low health literacy exists in the inflammatory bowel disease (IBD) population. Older African Americans with IBD represent a subset at even 
higher risk for low health literacy. Opportunities exist for providing more health literacy-sensitive care in IBD to address disparities.
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INTRODUCTION
Inflammatory bowel disease (IBD), which includes 

Crohn’s and ulcerative colitis, is a chronic disease of unknown 

etiology that affects over 3.1 million people in the United States1 
at costs of over $11 billion a year.2–4 Patients with IBD suffer 
from lifelong pain, bleeding, and malnutrition with added risks 
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for cancers, bowel obstruction, and fistulizing disease. For these 
reasons, over 75% of IBD patients will face major, high-risk sur-
gery in their lifetime with a wide range of consequences, including 
loss of intestines and ostomies.5,6 While IBD has historically been 
thought to affect populations of European white ancestry, over 
30% of patients in current IBD populations may be African 
American.7–9 Within this growing population, significant dispar-
ities in health outcomes are emerging, including higher readmis-
sion rates, longer length-of-stay (LOS), and higher complication 
rates than white IBD patients after major surgery.10–12 The factors 
contributing to these disparities are incompletely understood but 
may include modifiable factors such as health literacy.

Health literacy, which is defined as “an individual’s capacity 
to obtain, process, and understand basic health information and 
services needed to make appropriate health decisions,” 13 is a known 
determinant of many health outcomes and offers a potential way 
to address disparities.14–18 Low health literacy is common in the 
United States with over 36% of the population having “basic” or 
“below basic” health literacy.19 Its role in determining clinical out-
comes in IBD patients is poorly understood, but likely important 
when considering the large volume of information, options, and 
decision-making involved in IBD management.20 A recent study by 
Tormey et al found that limited health literacy was present in up to 
40% of one IBD population21; however, this study did not assess the 
relationship of health literacy with other demographic characteris-
tics nor included African Americans. Therefore, to our knowledge, 
health literacy has not been fully characterized in IBD populations 
that include minorities. Such knowledge would be crucial to the 
identification of patients who might benefit from literacy-based 
interventions, which have improved health outcomes in other 
chronic diseases such as diabetes22 and cardiovascular disease.23

The aim of this study was to characterize the prevalence 
of low health literacy in a diverse IBD population and to iden-
tify potential factors associated with low health literacy. We hy-
pothesized that low health literacy exists in the IBD population 
and that racial/ethnic disparities in the prevalence of low health 
literacy are present between African American and white IBD 
patients.

MATERIALS AND METHODS

Patient Population
We evaluated 175 English-speaking patients from November 

2017 to May 2018 who had an endoscopic confirmation of IBD 
(Crohn’s or ulcerative colitis) in a tertiary-referral IBD center in 
Alabama. Included patients were 18 years or older and all genders. 
Patients with unreported race/ethnicity were excluded from study. 
The study protocol was reviewed and approved for a waiver of 
consent by our Institutional Review Board (IRB 300000305).

Health Literacy Screening and Instrument
Health literacy was assessed by a trained research assis-

tant not involved in patient care during routine clinical visits 

for patients at the IBD Center using the NVS24 (Newest Vital 
Sign). The NVS is a well-validated health literacy assessment 
that tests reading and numeracy. Patients are given a standard-
ized ice cream nutritional label and asked 6 questions that focus 
on caloric and nutritional intake. The NVS is scored on a scale 
of 0–6 with each correct answer equating 1 point. Low health 
literacy is defined as a score between 0 and 3. Administration of 
each NVS test takes approximately 5 minutes total.

Patient and Procedure-Level Variables
All 175 patients had age, gender, race/ethnicity, and in-

surance recorded in their charts. A brief  easy-to-read, mul-
tiple-choice survey (Appendix 1) was mailed to patients to 
assess employment, household income, household size, and 
education level. Social determinants of  health (median in-
come, % married, median home value, % employed, and % 
with at least a high school diploma) were extracted for all 
patients based on participants’ home zip codes. A neighbor-
hood z-score was then calculated for each group and summed 
to obtain the neighborhood summary score.25 A positive score 
is associated with a more advantaged socioeconomic status 
whereas a negative score is associated with a more disad-
vantaged socioeconomic status. In addition, procedure-level 
characteristics such as the type of  surgical or endoscopic 
procedure, if  performed, were reviewed from the electronic 
medical records.

Primary and Secondary Outcomes
The primary outcome was the prevalence of low health 

literacy as measured by NVS (NVS scores 0–3). For those pa-
tients who had major surgical encounters, additional secondary 
outcomes were evaluated and included postoperative LOS and 
30-day readmissions. These measures were evaluated to assess 
the potential impact of health literacy on surgical outcomes.

Statistical Analysis
Included patients were stratified by race/ethnicity to white 

and black/African American for the analysis. Descriptive statistics 
along with chi-square or Fisher Exact, Wilcoxon Ranked Sum, f 
tests, and bivariate analysis were used to describe the study pop-
ulation. Multivariable stepwise analysis produced odds ratios for 
low health literacy using logistic regression models adjusting for 
age, gender, and race/ethnicity. Additional graphs were generated 
from the regression analysis to visually represent the predicted 
probability of having low health literacy by age, race/ethnicity, and 
gender. Statistical significance was determined at an alpha level 
less than or equal to 0.05 and 0.167 for post hoc tests. All analyses 
were completed using SAS v 9.4 (SAS Institute, Cary, NC).

RESULTS
A total of 175 patients with IBD participated in this 

study. Patient and procedure-level characteristics of the study 

https://academic.oup.com/crohnscolitis360/article-lookup/doi/10.1093/crocol/otaa076#supplementary-data
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population stratified by race/ethnicity are summarized in 
Table 1. Of 175 patients, 135 were white (77%) and 40 patients 
were African American (23%). Females represented 59% of the 
entire cohort. The mean age was 44 years (SD 15.7) for African 
Americans and 47  years (SD 17.1) for whites. Eighty-seven 
percent of African American patients had Crohn disease and 
92% of white patients had Crohn disease. Eighty-three patients 
(47.43%) underwent abdominal surgery which spanned from 
July 2015 to August 2018. The remaining patients had either 
outpatient anorectal procedures (2.86%) or endoscopic studies 
such as colonoscopies (49.71%). The neighborhood summary 
scores were −1.6742 for African American participants and 
0.4961 for white participants indicating a more disadvantaged 
socioeconomic status for African Americans with IBD.

Low health literacy was present in the IBD population. 
For the entire cohort, 24% of patients had low health literacy. 
When stratified by race/ethnicity, 47.5% of African American 
patients had low health literacy compared to 17.1% for white 
patients (P < 0.01) (Fig. 1). The mean score on the NVS was 
2.6 (SD 2.0) for African Americans vs 4.3 (SD 1.7) for whites 
(P < 0.001). Mean age was 50.2 (SD 17.0) years for low health 
literacy patients and 44.8 (SD 12.3) years for those with ade-
quate health literacy (P  =  0.06). Male patients had a greater 
prevalence of low health literacy compared to female patients 
(54.8% vs 45.2%, P = 0.05).

On adjusted analysis for health literacy, African American 
race remained significantly associated with low health literacy 
(odds ratio: 5.25, P < 0.01) (Table 2). Older age was also signif-
icantly associated with lower health literacy scores (P = 0.01). 
For every year in age, the probability of having low health lit-
eracy increased by 0.15% or 15%. For every year in age, the 
probability of having low health literacy for white patients in-
creased by 0.12% or 12%. For ever year in age, the probability 
of having low health literacy for African American patients 
increased by 0.41% or 41% (Fig.  2). Gender was not signifi-
cantly associated with health literacy (P = 0.08). On analysis of 
survey data, 56 (32%) of patients returned surveys. Of these re-
spondents, 16.1% of overall respondents (n = 9) had low health 
literacy with 11.1 (n = 1) of low health literacy patients being 
African American. When characterizing low health literacy pa-
tients by education level, income, and employment status, the 
majority (56%) had an education level of high school or less 
(P = 0.01), the majority (56%) had an income of <$40,000 per 
year (P = 0.1), and only 11% were employed full time (P = 0.5).

On analysis of secondary outcomes for IBD patients 
undergoing major abdominal surgery, the overall mean postop-
erative LOS was 5.5 (SD 4.5) days for the 83 patients who under-
went surgery. LOS was not significantly different between low 
and adequate health literacy patients (5.2 vs 5.6 days, P = 0.7) 
(Table 3). Twenty-four patients (28.9%) were readmitted: 5 with 
low health literacy and 19 with adequate health literacy. There 

TABLE 1. Demographics and Socioeconomic 
Characteristics of IBD Population

Black or  
African  
American  
(N = 40)

White or  
Caucasian  
American  
(N = 135) P

NVS score, m (SD) 2.6 (2.0) 4.3 (1.7) <0.001
Age, years, m (SD) 44 (15.7) 47 (17.1) 0.47
Sex, n (%) 0.17
 Female 20 (50.0) 84 (62.22)  
 Male 20 (50.0) 51 (37.78)  
Marriage status, n (%) 0.036
 Divorced 3 (7.5) 10 (7.41)  
 Married 14 (35) 79 (58.52)  
 Separated 1 (2.5) 2 (1.48)  
 Single 21 (52.5) 41 (30.37)  
 Unknown 1 (2.5) 0 (0.00)  
 Widowed 0 (0) 3 (2.22)  
Insurance type, n (%) 0.008
 Charity care 6 (15) 4 (2.96)  
 Medicaid 4 (10) 4 (2.96)  
 Medicare 7 (17.5) 18 (13.33)  
 Private insurance 22 (55) 105 (77.78)  
 Uninsured 1 (2.5) 4 (2.96)  
Diagnosis, n (%) 0.31
 Crohn disease 35 (87.5) 125 (92.59)  
 Ulcerative colitis 5 (12.5) 10 (7.41)  
Surgery status, n (%) 0.94
 Abdominal surgery 19 (47.5) 68 (50.37)  
 Anorectal surgery 1 (2.5) 3 (2.22)  
 Colonoscopy 14 (35) 44 (32.59)  
Employment, n (%) 0.72
 Employed full time 1 (13.7) 13 (26)  
 Employed part time 0 (0) 2 (4)  
 Not employed 1 (16.7) 14 (28)  
 Retired 3 (50) 17 (34)  
 Student 1 (16.7) 4 (8)  
Education, n (%) 0.35
 No high school  

diploma
0 (0) 1 (1.7)  

 High school  
diploma/GED

2 (33.3) 9 (15.5)  

 At least some college 4 (66.7) 48 (82.8)  
Income, n (%) 0.23
 $100,000 or more 1 (16.7) 17 (34)  
 $40,000–$99,999 1 (16.7) 18 (36)  
 <$40,000 4 (66.7) 11 (22)  
 Prefer not to say 0 (0) 4 (8)  
Neighborhood z-score −1.6742 0.4961  
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was no significant difference in readmission rates between low 
and adequate health literacy IBD patients (20.8% vs 32.2%, 
P = 0.3) (Table 3). When stratified by race, African American 
patients had longer mean LOS (5.8 vs 5.4 days, P = 0.8) and 
fewer readmissions (15% vs 32.3%, P = 0.1) compared to white 
patients, but these were not statistically significant.

DISCUSSION
In this study, low health literacy was shown to exist in 

a diverse IBD population in the Deep South. Overall, 24% 
of IBD patients had low health literacy by NVS. African 
Americans with IBD, however, had a 2-fold higher prevalence 
of low health literacy at 47%. This number is comparable to the 
40% prevalence rate of low health literacy observed by Tormey 
et al in their IBD population using the NVS.21 Our study also 
highlights that older age is associated with low health literacy. 
Taken together, older African American patients with IBD are 

at the highest risk of having low health literacy. To our knowl-
edge, this is the first reported characterization of health literacy 
levels in a racially diverse IBD population. These findings are 
important as African Americans with IBD represent a growing 
and understudied population who suffer from major disparities 
in clinical outcomes.7,26,27 Targeting factors such as health lit-
eracy may offer an innovative way to address these disparities.

The role of  health literacy as a mediator and moderator 
on health outcomes has been established in many non-IBD 
populations.28–30 In a systemic review, Berkman et al found that 
poor health literacy also partially mediates racial disparities in 
some outcomes with low health literacy being consistently as-
sociated with more hospitalizations, greater use of  emergency 
care and poorer overall health status.31 Previous studies have 
examined additional factors associated with low health literacy 
and identified significant associations with older age,32 male 
gender,33 and lower socioeconomic status.32 While low health 

FIGURE 1. Prevalence of health literacy levels by race/ethnicity. The 
proportion of each level of health literacy is expressed as a percentage. 
An asterisk (*) indicates a statistically significant difference (P < 0.05).

TABLE 2. Risk Factors Associated With Low Health 
Literacy on Multivariable Analysis Adjusting for Age, 
Gender, and Race/Ethnicity

Odds Ratio Estimates

PEffect Point Estimate

95% Wald

Confidence  
Limits

Age 1.03 1.01 1.06 0.01
African American  

vs white
5.25 2.42 11.4 <0.001

FIGURE 2. Estimated probability of low health literacy by age, race, 
and gender. Patients were grouped into 4 categories based on race and 
gender. The graph demonstrates how age affects the probability of low 
health literacy by each category.

TABLE 3. Secondary Outcomes for IBD Patients 
Undergoing Surgery: LOS and 30-Day Readmissions

Low Health  
Literacy  
(N = 24)

Adequate Health  
Literacy  
(N = 59) P

LOS, mean (SD) 5.2 (5.0) 5.6 (4.3) 0.7
LOS, median (IQR) 3.2 (2.0–7.8) 4.3 (2.4–9.0) 0.5
Readmission,  

n (%)
0.3

 No 19 (79.2) 40 (67.8)  
 Yes 5 (20.8) 19 (32.2)  

IQR, interquartile range.
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literacy is not confined to a single demographic group, it has 
been shown to be particularly prevalent among racial and 
ethnic minorities.19,34 One study found that the prevalence of 
low health literacy was 54% among African American patients 
recruited from internal medicine and geriatric clinics, which 
was notably higher than the 13% measured among their white 
counterparts.35 These findings are similar to the significant dif-
ferences in prevalence of low health literacy found in our study 
between African American and white IBD patients.

One of the strengths of our study is that health literacy 
was assessed using the NVS, a well-validated instrument in 
English and Spanish that captures several different domains of 
health literacy (reading comprehension, interpretation, and nu-
meracy). Unlike other instruments, the NVS is not self-reported 
and it is one of the most discerning and objective instruments 
to assess health literacy.36,37 A recent systematic review of health 
literacy in surgery38 including 51 studies showed that the NVS 
is the most commonly used instrument for assessment of health 
literacy in the surgical population. Currently, there are more 
than 200 validated health literacy instruments available at the 
Health Literacy Tool Shed.39 While each instrument has bene-
fits and weaknesses, our study suggests that the NVS is a fea-
sible instrument that can be administered quickly, even in a 
busy setting like a surgical clinic.

Low health literacy is important to recognize because it 
affects a patient’s ability to understand and use health informa-
tion and medical instructions.40 In a cross-sectional study with 
1460 patients with uncontrolled hypertension, patients with low 
health literacy were less likely to have chronic medications rec-
onciled or to demonstrate understanding of instructions and 
dosing.41 In a systematic review of 16 articles on diabetes,42 
Chen et al showed that in patients with low health literacy, the 
odds of having diabetic foot disease were twice as high com-
pared to patients with adequate health literacy. Many health 
professionals are unaware of the large number of patients who 
have low health literacy.24 Identifying patients at increased risk 
for low health literacy is therefore an important first step to-
ward the development and application of a more effective and 
inclusive healthcare model.

For IBD patients undergoing major surgery, health lit-
eracy may play an additional role in determining surgical 
outcomes and addressing disparities. Although the subset of 
patients that underwent surgery in our study was small, there 
were readmissions occurring in IBD patients with low health 
literacy. Studies have shown that African Americans with IBD 
have an increased risk for readmission after colorectal surgery10 
and have a higher rate of Crohn-related hospitalizations when 
compared with white IBD patients.11 Patients with low health 
literacy have also been observed to have longer LOS after major 
surgery.43 While our study showed no statistically significant 
differences in LOS or readmission rates between low and ad-
equate health literacy IBD patients, our findings are subject to 
type 2 error due to the small study population that underwent 

surgery. The high prevalence of low health literacy among 
African Americans with IBD is significant, however, and war-
rants further investigation as a driver for disparities observed 
in larger IBD surgical populations.10 Efforts to eliminate dis-
parities may therefore potentially benefit from the use of health 
literacy-based interventions.

While health literacy-based interventions targeting IBD 
have not yet been reported, interventions exist in other fields. 
These interventions are based on improved patient education, 
communication, and engagement. In the recent VIPVIZA23 
study, which was a randomized controlled trial to improve car-
diovascular disease, patients in the intervention arm received a 
graphic representation of their carotid ultrasound plus a nurse 
phone call to confirm understanding. Patients in this interven-
tion group had improved cardiovascular risk scores at 1-year 
follow-up when compared to control patients, demonstrating 
the role of enhanced patient education using pictorial repre-
sentations. In another example, Rothman et al22 used a health 
literacy-based intervention to improve diabetic control with 
the greatest benefits observed in patients with low health lit-
eracy. In their intervention group, communication to patients 
was individualized using techniques that enhanced comprehen-
sion among patients with low literacy. Additionally, patients 
with low health literacy had their usual care supplemented with 
1-to-1 educational sessions including counseling and medica-
tion management. After the intervention, patients with low 
health literacy were more likely than control patients to achieve 
goal HbA1c levels. These studies suggest that interventions to 
improve outcomes based on best practices in health literacy (ie, 
health literacy-based interventions) are effective.

IBD patients with low health literacy may benefit from 
similar health literacy-based interventions at clinic visits, pro-
cedures, hospital stays, and outreach after discharge.44 Use of 
health literacy principles include patient-centered communi-
cation with plain language (avoids jargon), “teach back” to 
confirm patient understanding and offers of help in filling out 
forms. Written information that is provided to patients needs 
to be formatted for reading accessibility/understandability and 
it should include pictures and graphics. All patient materials 
should be developed with input from patients and be constantly 
improved for comprehension and acceptance. Healthcare pro-
viders and healthcare systems should also ensure that patients 
with limited health literacy are given understandable and cul-
turally appropriate instructions to reduce misunderstandings 
and potentially prevent negative outcomes. In a study on ile-
ostomy patients, patients who received an intervention of pre-
operative teaching, in-hospital engagement, and postdischarge 
tracking had significantly lower readmission rates (21% vs 35% 
at baseline).45 In our institution, patient education materials 
were recently redesigned using information design techniques. 
Reading level and clarity were significantly improved and the 
majority of patients, including those with low health literacy, 
preferred the new patient education materials. Additional 
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efforts to improve care are also on-going at the organizational 
level as healthcare systems are also responsible for making it 
easier for people to navigate, understand, and use informa-
tion and healthcare services. In fact, the National Academy of 
Medicine has described 10 key attributes of a health literate 
organization46 and recommends that all patients (ie, universal 
cautions) be given help throughout their healthcare encounter.

LIMITATIONS
This study has several limitations. First, this study was 

conducted at a single institution in the Deep South and may 
lack generalizability to other IBD populations. Second, given 
its retrospective and cross-sectional design this study is subject 
to selection biases, although all patients with IBD were ap-
proached for health literacy measurements. Third, the negative 
association of health literacy with clinical outcomes such as 
LOS and readmissions are subject to type 2 error given the small 
study population. Fourth, the majority of patients had Crohn 
disease and generalizations about low health literacy preva-
lence among patients with ulcerative colitis are limited. Fifth, 
the secondary outcomes focused on surgical outcomes and not 
on other IBD-specific medical outcomes such as medication ad-
herence. Lastly, our survey response rate was particularly low 
among patients with low health literacy which limits our ability 
to associate health literacy with additional socioeconomic fac-
tors. Ultimately, future studies are needed to build upon our 
study’s findings and to continue improving our understanding 
of how health literacy impacts patients with IBD.

CONCLUSIONS
Low health literacy exists in the IBD population. Older 

African Americans with IBD represent a subset at even higher 
risk for low health literacy. Important opportunities exist to 
improve care and to address disparities in IBD through health 
literacy-based interventions.

SUPPLEMENTARY MATERIAL
Supplementary data are available at Crohn’s & Colitis 

360 online.

DATA AVAILABILITY
The data that support the findings of  this study are 

available from the corresponding author, upon reasonable 
request.
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