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a b s t r a c t

Background: Health literacy (HL) impacts medical care. We hypothesized that patients with low HL
would have higher readmission rates following surgery.
Methods: We conducted a prospective, multi-institutional study from 8/2015e6/2017 within the Vet-
erans Affairs (VA) System including veterans who underwent general, vascular, or thoracic surgery. HL
was assessed by Brief Health Literacy Screener and stratified into adequate vs. low. Patients were fol-
lowed for 30 days post-discharge. Multivariable analyses examined correlations and logistic regression
models adjusted for covariates.
Results: 736 patients were enrolled in the study; 98% (n ¼ 722) completed the HL survey. At discharge,
33.2% of patients had low HL. The overall 30-day readmission rate was 16.3%, with a significant difference
by HL (Adequate HL: 13.3% vs. Low HL: 22.5%, p < 0.01). After adjusting for clinical and demographic
covariates, patients with low HL were 59% more likely to be readmitted (OR ¼ 1.59, 95% CI ¼ 1.02e2.50).
Conclusion: Low HL is common among VA surgery patients and is associated with readmission. Future
studies should be focused on interventions to target this vulnerable patient population.

© 2020 Published by Elsevier Inc.
Introduction

Health literacy (HL) can be defined broadly as the ability to
obtain, process, and understand information about one’s health.1,2

According to the National Assessment of Adult Literacy (NAAL) by
the U.S. Department of Education, Institute of Educational Sciences
in 2003, 33% of the U.S. population can be classified as having low
health literacy.1,2 Low health literacy affects people of all ages,
ethnic backgrounds, socioeconomic status, education, and insur-
ance coverage, albeit differentially. Lower health literacy is associ-
ated with less education, age greater than 65, lower socioeconomic
Birmingham, Department of
uth, Birmingham, AL, 35233,
status and being uninsured or having Medicaid or Medicare
insurance.1e4 In medical patient populations, such as those with
congestive heart failure or diabetes, health literacy has been stud-
ied and linked with medical outcomes.4 In the Veteran patient
population, health literacy levels have been assessed both within
the surgical5 and medical patient populations6 but have not yet
been linked to post-surgical outcomes, such as readmissions.

Low health literacy impacts the health care system, providers,
and the patients themselves. It is also associated with higher health
care costs, estimated to be between $106 billion and $238 billion
annually.1e3,7,8 It can place an individual at increased risk of adverse
drug reactions and medication errors.1 Patients can be labeled
deliberately non-adherent or as willfully and knowingly not
following instructions, when in reality they have poor under-
standing of medication instructions or schedules.4 Patients with
low health literacy may also have limited or inadequate self-care
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skills inmanaging their chronic conditions1 as well as, by extension,
their postoperative wounds and other changes (acute conditions).
They also have decreased utilization of screening and preventative
tests (such as colonoscopy screening for colon cancer), potentially
due to a lack of understanding or the inability to read the infor-
mation given to them.2,4

Post-operative readmissions have gained attention at both the
national level9,10 and within the surgical literature10,11 as a marker
of quality of care. This increased focus is justified as readmissions
are taxing on patients and costly to healthcare systems.12,13 Recent
studies focus on predicting which patients are at risk of returning to
the hospital14,15 and what factors may reflect surgical quality.16

Both administrative data and patient-reported information can be
used to estimate readmission risk, but a large amount of variation
remains unexplained.11

Furthermore, little is known about what patients experience
after they leave the hospital.9 One-third of post-operative compli-
cations occur post-discharge,17 and a patient’s level of health lit-
eracy may dictate if and how they seek medical attention.18 Self-
care following surgery can be complicated and overwhelming for
some patients.19 Unique challenges for patients following surgery
include post-operative wound or drain care, becoming accustomed
to a new amputation or ostomy, and discerning between expected
post-operative pain and a new or worsening symptom that may
warrant urgent evaluation. Post-surgical care may be thwarted by
the emotional toll of learning of a new critical diagnosis, such as
cancer, while trying to manage a complex post-operative care plan
with the implications or need for further treatment.19

Given the overall rates of low health literacy in the general
population and recent studies exploring their associations to post-
surgical outcomes, we sought to understand the association be-
tween health literacy and surgical readmissions in our Veteran
surgical patient population. Our hypothesis is that patients who
have lower health literacy scores would experience higher read-
mission rates following surgery.

Methods

This is a prospective, observational, multi-institution cohort
study that includes patients being discharged following an elective
or emergent inpatient general, vascular, or thoracic surgery at one
of four VAMedical Centers (Birmingham, Palo Alto, Milwaukee, and
Boston) between August 2015 and June 2017. Patients with a length
of stay less than 2 days or more than 30 days were not eligible for
enrollment in order to adequately capture a “typical” inpatient
surgery population. Patients whose primary language was not En-
glish were excluded from the study.

Recruitment, enrollment and procedures

Patients were identified during their hospital stay at each of the
four enrollment sites. Weekly phone calls among the research
personnel were conducted during the enrollment period to ensure
consistent methods of recruitment across all sites. Recruiters
identified patients on either the day before or the day of planned
discharge with the help of the surgical nurse coordinator at each
site. As part of the discharge process, a member of the healthcare
teamwould introduce the study to the patient and their caregiver, if
present, and ask if the patient would like to hear more. If the pa-
tient was interested, then the trained recruiter would come to the
patient’s room before discharge to give them further details about
the study, answer their questions, and perform the informed con-
sent process.

Patients were interviewed on the day of discharge and followed
for 30 days or to readmission at a VA hospital, whichever occurred
first. Follow-up interviews repeated all questions from the
discharge interview and included additional information on post-
discharge healthcare utilization such as clinic visits, emergency
department (ED) visits, and non-VA hospital readmissions. If a
patient was readmitted to a VA hospital within 30 days after
discharge, they were interviewed in-person at the time of the
readmission while still in the hospital and as close to the day of
readmission as possible. Patients who were not readmitted to a VA
hospital within 30 days post-discharge were interviewed via
follow-up phone call. Survey questions used for this study include
only those captured at discharge, additional data was collected for
other study objectives outside this research question.

Data were entered into an electronic form developed within
REDCap with paper forms used as a back-up. Patients not contacted
within 45 days post-discharge were deemed as lost to follow-up to
reduce bias introduced by a longer time since discharge.

Additional data sources

In addition to patient interview data, medical chart abstractions
were performed to identify post-discharge complications, ED visits,
and inpatient admissions outside of the VA to the extent that they
were recorded in the medical record to augment the survey data.
Patient demographics and comorbidities obtained from the VA
Corporate Data Warehouse Inpatient, Outpatient, and Surgery do-
mains ensured comparable collection of administrative data. The
work Relative Value Unit for each operation was determined using
the Centers for Medicare & Medicaid designation by the proced-
ure’s primary Current Procedural Terminology (CPT) code. Prior to
initiation, this study was reviewed and approved by the VA Central
Institutional Review Board and by Research & Development Com-
mittees at each enrollment site.

Study variables

Health literacy (HL)was assessedby thevalidated 3-questionBrief
Health Literacy Screener (BHLS) [Fig. 1] which sums three 5-point
ordinal items (score range 0e12); higher scores indicate more prob-
lems understanding health-related information.20 BHLS has been
dichotomized as adequate (scores of 0e3; “adequate HL”) versus
inadequate health literacy (scores of 4e12; “low HL”).1,16 The three
individual BHLS items were also analyzed. Each BHLS item was
dichotomized as follows: difficulty understanding written informa-
tionwasdichotomized as “Never”vs. “Sometimes/occasionally/often/
always”; confident filling outmedical forms alonewas dichotomized
as “Always” vs. the response of “somewhat” or less; and how often
does someone help you read hospital materials was dichotomized as
“Never” vs. “Sometimes/occasionally/often/always”.21

The primary outcome was any unplanned readmission during
the 30 days after discharge. Any planned readmission (for
sequential procedures for example) as defined by the CMS algo-
rithm22 and assessed by chart abstraction was excluded from
analysis. We also examined whether HL predicted ED use during
this time frame.

Overall health was measured using the validated Veterans
Health Survey (VR12) Physical and Mental Component Scores (PCS;
MCS).23 We summarized comorbidity burden using the Charlson
Comorbidity Index (CCI), a widely used measure of chronic disease
burden that sums weighted indicators of 17 conditions associated
post-discharge mortality, adapted for use with administrative
data.24,25 Additional variables that were examined included age,
race, marital status, surgery type (general, vascular, thoracic),
emergency procedure (yes/no), American Society of Anesthesiolo-
gists (ASA) physical status classification (categorized as 1e2, 3, or
4e5), operative time in hours, and work relative value unit (RVU).



Fig. 1. Brief Health Literacy Screener by Dr. Lisa Chew and scoring for each question.
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As this is an observational study, RVU was used as a surrogate
measure for case complexity of the operation. New amputation,
new ostomy, hospital length of stay (LOS) in days, number of
medications filled since discharge, and time to readmission in days
were also examined.
Statistical analysis

The enrollment timewas determined based on an a priori power
calculation for a related study on mental health and readmission,
and we are exploring the relationship between health literacy and
readmission as a secondary study question. We estimated a
necessary sample size of 800 to detect a difference by patient
depression at discharge and readmission.26

Frequencies and distributions for all variables were examined
with univariate statistics and histograms prior to bivariate analyses.
Health literacy scores were first analyzed as a continuous variable
and then as a dichotomous variable for ease of clinical interpreta-
tion. Bivariate and multivariable logistic regression were used to
examine associations between HL and each outcome (unplanned
readmission or any ED use). Multivariable logistic regression
models were conducted adjusting for study site, age, race, gender,
Charlson Comorbidity Index, Physical Component Score, Mental
Component Score, surgery type, operative time, work relative value
unit. Prior studies outside of surgery have examined individual
items in the BLHS.21,27,28 In order to investigate if the same trends
were seen in surgical patients, we repeated the multivariable lo-
gistic regression models for each of the three BHLS questions.

Study data were collected and managed using REDCap elec-
tronic data capture tools hosted at Veterans Health Administra-
tion.1 REDCap (Research Electronic Data Capture) is a secure, web-
based application designed to support data capture for research
studies, providing 1) an intuitive interface for validated data entry;
2) audit trails for tracking data manipulation and export proced-
ures; 3) automated export procedures for seamless data downloads
to common statistical packages; and 4) procedures for importing
data from external sources.29 SAS version 9.4 was used for
modeling and statistical analysis.
Results

Overall, 722 (98.1%) of the 736 patients enrolled completed the
BHLS: 326 (45.2%) underwent general surgery, 252 (34.9%) vascular,
and 144 (19.9%) thoracic surgeries. Median age was 67 (IQR:
61e71), 84.1% were Caucasian (n ¼ 607) and 96.0% male (n ¼ 692).
Most (535, 77.2%) patients had been assigned ASA physical status
class 3; median Charlson comorbidity score was 4 (Interquartile
range (IQR): 2e6). The median overall length of stay (LOS) for the
index hospitalizationwas 5 days (IQR: 3e8) [Table 1]. In comparing
the four study sites, there were no differences in HL scores
(p ¼ 0.25) or readmission rates (p ¼ 0.56).

During the 30 days following discharge, 118 (16.3%) had un-
planned readmissions and 148 patients (20.5%) presented to the
emergency department. Of the unplanned readmissions, 17.4%
(n¼ 21) of the patients were readmitted to hospitals outside the VA
system. Forty-five percent of patients (n¼ 67) who presented to the
ED within the VA were readmitted. There was no difference in
readmission rates by surgical specialty (vascular 16.5%, thoracic
15.3%, general 16.3%0.2, p ¼ 0.95).

When examining health literacy in our population, we found
that 39.2% (n ¼ 283) scored 0, i.e. they did not need help reading
hospital materials, did not have difficulty understanding written
information about their medical condition, and were always
confident filling out medical forms by themselves. Another 482
(66.8%) patients had scores between 0 and 3 indicating adequate HL
and the remaining 33.2% (n ¼ 240) scored �4, suggesting low
health literacy. The distribution of BHLS scores can be seen in Fig. 2.

Mean HL scores were higher among patients who had un-
planned readmissions during the 30 days following discharge than
among those who did not experience a readmission (mean [SD]:
3.25 [3.18] readmitted vs. 2.38 [2.84] non-readmitted, p ¼ 0.003).
Mean HL scores were similar among those with and without ED
visits in this time frame (mean [SD]: 2.78 [2.91] ED vs. 2.45 [2.92]
non-ED, p ¼ 0.23). The median overall LOS for the index hospital-
ization was 5 days (IQR ¼ 3.0e8.0), and we found no association
between health literacy score and LOS (rho ¼ �0.02, p ¼ 0.54).

Patients with adequate HL were younger, more likely to be
single, and had better overall physical and mental health compared
to those with low HL. Patients with low HL were more likely to be
married and had higher rates of post-operative complications {any
complication (39.8% low HL vs. 29.9% adequate HL, p ¼ 0.01):}
which included congestive heart failure exacerbation (2.9% low HL
vs. 0.8% adequate HL; p ¼ 0.03), acute urinary retention (11.7% low
HL vs. 6.9% adequate HL; p ¼ 0.03), and return to the operating
room (5.9% lowHL vs. 2.7% adequate HL; p¼ 0.04). All complication
rates by health literacy group are listed in Table 2.

The pre-discharge complication rate for our entire cohort was
25.8% and the post-discharge complication rate was 17.1%. While



Table 1
Demographic information of entire cohort and stratified by Health Literacy Group.

Total Adequate Health Literacy Low Health Literacy p-value

Score of 3 or less Score of 4 or more

Overall, n (%) 722 482 (66.8) 240 (33.2)
Race, n (%) 0.07
White 607 (84.3) 414 (86.3) 193 (80.4)
Black 92 (12.8) 56 (11.7) 36 (15.0)
Other/Unknown 21 (2.9) 10 (2.1) 11 (4.6)
Age, years, mean (SD) 65 (10.1) 64.1 (10.5) 67 (9.1) <0.01
Gender, n (%) 0.02
Female 29 (4.0) 25 (5.2) 4 (1.7)
Male 692 (96.0) 457 (94.8) 235 (98.3)
Marital Status, n (%) <0.01
Married 329 (45.6) 194 (40.2) 135 (56.5)
Separated/Divorced 270 (37.4) 202 (42.0) 68 (28.4)
Widowed 43 (6.0) 25 (5.2) 18 (7.5)
Single/Never Married 78 (10.8) 61 (12.6) 17 (7.1)
Charlson Comorbidity Index, mean (SD) 4.2 (3.2) 4.0 (3.0) 4.7 (3.4) <0.01
VR-12 Assessment, mean (SD)
Physical Component Score (PCS) 31.2 (12.1) 32.0 (11.9) 29.5 (12.2) 0.01
Mental Component Score (MCS) 48.4 (12.4) 49.7 (11.5) 45.9 (13.7) <0.01
Discharge Destination, n (%)
Home 466 (64.7) 323 (67.3) 143 (59.6) 0.02
Home with Assistance 147 (20.4) 100 (20.8) 47 (19.6)
Inpatient Rehabilitation Center 74 (10.3) 39 (8.1) 35 (14.6)
Skilled Nursing Facility 33 (4.6) 18 (3.8) 15 (6.3)
Surgery Type, n (%) 0.01
General 326 (45.2) 232 (48.1) 94 (39.2)
Vascular 252 (34.9) 169 (35.1) 83 (34.6)
Thoracic 144 (19.9) 81 (16.8) 63 (26.3)
Emergency Procedure, n (%) 20 (3.5) 10 (2.2) 10 (4.4) 0.10
ASA Classification, n (%) 0.35
1e2 58 (8.4) 41 (8.8) 17 (7.4)
3 535 (77.2) 362 (78) 173 (75.6)
4e5 100 (14.4) 61 (13.2) 39 (17)
Operative Time (hours), median (IQR) 3.2 (2.1e4.7) 3.3 (2.2e4.9) 3.0 (1.7e4.3) <0.01
Work Relative Value Unit (RVU), mean (SD) 19.5 (11.9) 20.4 (12.1) 17.7 (11.1) <0.01
New Amputation, n (%) 48 (6.6) 23 (4.8) 25 (10.5) <0.01
New Ostomy creation, n (%) 50 (6.9) 34 (7.1) 16 (6.7) 0.92
Hospital Length of Stay (days), median (IQR) 5.0 (3.0e8.0) 5.0 (4.0e8.0) 5.0 (3.0e7.0) 0.19

SD ¼ Standard Deviation, ASA ¼ American Society of Anesthesiologists, IQR ¼ Interquartile Range.

S. Baker et al. / The American Journal of Surgery 220 (2020) 1138e1144 1141
the occurrence of a pre-discharge complication did not vary by
health literacy at discharge (low HL: 27.9% vs. adequate HL: 24.9%,
p¼ 0.37), post-discharge complications weremore frequent among
patients with low HL (22.1% vs. 14.7%, p ¼ 0.01). We examined the
timing of the readmission and found no difference in median time
to readmission (in days from discharge) for patients with adequate
health literacy at 16.5 days (IQR 11e24) compared to 16.0 days (IQR
10e25) for patients with low HL (p ¼ 0.94).
Fig. 2. Distribution of Brief Health Literacy Screener scores.
When considering readmission rates, patients with adequate
health literacy had a significantly lower readmission rate at 13.3% as
compared to 22.5% for patients with low health literacy (p ¼ 0.002)
[Fig. 3]. Although not statistically significant, there was an increase
in ED utilization for patients with lowHL (24.2%) compared to those
with adequate HL (18.7%, p ¼ 0.08). On bivariate analysis, discharge
destination was significantly associated with both HL scores
(p ¼ 0.03) and 30 day post-discharge readmission (p ¼ 0.02).
However, discharge destination was not found to be a significant
predictor after adjusting for the other factors in the multivariable
model (p ¼ 0.13) and was removed from the final adjusted model.

In the unadjusted model for readmission, patients having low
health literacy were 1.90 times more likely to be readmitted (OR:
1.90, 95% CI: 1.27e2.83). After adjusting for PCS, MCS, Charlson
comorbidity index at the time of discharge, age, gender, race,
operative time, RVU, and surgical specialty, patients with low
health literacy were 59% more likely to experience a readmission
(OR ¼ 1.59, 95% CI ¼ 1.02e2.50).

We next examined the distribution of answers to the individual
questions within BHLS. The majority of patients stated that they
neverneedhelp readinghospitalmaterial (n¼390, 54%), neverhave
difficulty learning about a medical condition (n ¼ 505, 70%), and
were always confident filling out medical forms (n ¼ 462, 64%). In
contrast, 13.9% (n ¼ 100) people stated that they always need help
reading hospitalmaterial, 3.1% (n¼ 23) stated that they always have
problems learning about medical conditions, and 9.7% (n ¼ 70)



Table 2
30-Day outcomes by health literacy group.

Adequate Health Literacy Low Health Literacy p-value Adjusted Odds Ratioa

Score of 3 or less Score of 4 or more OR (95% CI)

Overall, n (%) 482 (66.8) 240 (33.2)
Any complication, n (%) 144 (29.9) 95 (39.8) 0.01 1.40 (0.97e2.02)
Pre-hospital discharge, n (%) 120 (24.9) 67 (28.0) 0.38 1.12 (0.75e1.68)
Post-hospital discharge, n (%) 71 (14.7) 53 (22.1) 0.01 1.57 (1.00e2.46)
Any ED visit, n (%) 90 (18.7) 58 (24.2) 0.08 1.27 (0.83e1.94)
Any Unplanned Readmission, n (%) 64 (13.3) 53 (22.1) <0.01 1.59 (1.02e2.50)

ED ¼ Emergency Department.
a Odds ratios are adjusted for study site, age, race, gender, Charlson Comorbidity Index, Physical Component Score, Mental Component Score, surgery type, operative time,

work relative value unit.

S. Baker et al. / The American Journal of Surgery 220 (2020) 1138e11441142
stated that they never feel confident filling out medical forms. The
frequencies of responses to the individual questions and the distri-
bution based on HL score can be found in supplemental material
[Table 3].

When exploring the performance of the questions within an
adjusted analysis, patients who reported ever having difficulty
understanding written information (OR: 1.48, 95% CI: 0.95e2.31),
and patients who ever required help to read hospital materials (OR:
1.18, 95% CI: 0.77e1.83) were no more likely to be readmitted.
However, patients who reported that they were not always confi-
dent filling out medical forms were 79% more likely to be read-
mitted (OR: 1.79, 95% CI: 1.15e2.78).
Fig. 3. Readmission and ED visit by Health Literacy category.
Discussion

In our study, patients with low health literacy had a significantly
higher readmission rate at 22.5% as compared to 13.3% of patients
with adequate health literacy (p ¼ 0.002) on our cohort with an
overall 30 day post discharge readmission rate 16.3%. Of those
readmitted, 17.4% were readmitted to a hospital outside the VA
system which is consistent with prior literature at 15%.30 Further-
more, when adjusting for clinical and demographic characteristics,
patients with low health literacy have 60% increased odds of
postoperative readmission compared to patients with adequate
health literacy.Whenwe examined the timing of complications (pre
or post discharge) related to HL and readmissions, we found that
pre-discharge complications were similar between those with
adequate vs. low HL. This makes sense because these complications
were recognized in the hospital while being cared for by the
healthcare team. However once patients were outside of the hos-
pital, we found that post-discharge complication rates were higher
among patients with low HL (22.1% vs 14.7%, p ¼ 0.01).

Thirty-three percent of the veteran surgical patient population
would be classified as having inadequate health literacy. This rate is
consistent with the general population (outside the VA system)1e3

and higher that previously reported rates within the VA surgery
patient populations.5,20,21 Our findings are consistent with prior
reports that health literacy is a significant predictor of 30-day
readmissions within the non-VA medical patient population.31

This association of low health literacy with readmission risk has
important health education and post-acute care management im-
plications for VA.

Three recent studies have brought the association between
health literacy and post-surgical outcomes into the spotlight. The
first and largest (over 1200 patients) by Wright et al. also used the
BHLS tool to measure health literacy and found that following
major abdominal surgery, patients with low health literacy (26.6%
were classified as low or intermediate HL) had a longer length of
stay for the index hospitalization. While our study and that of
Wright et al. used the same BHLS tool, we categorized groups of
patients in different ways; Wright et al. classified patients as high
HL, intermediate-high HL, intermediate and low HL while we
simply grouped the patients who scored in the high and
intermediate-high groups as adequate HL and those that scored in
the intermediate and low HL as low HL. Similarly our rate of low HL
was 33% and the rate of patients who scored in the low and inter-
mediate low range for their study was 26.6%. In contrast to our
study, they found no correlation between health literacy and 30-
day ED visits or 90-day readmissions.32 One reason for this may
be that their population of patients was different from our veteran
population (less racial diversity and half the population was fe-
male), did not include patients undergoing vascular or thoracic
operations, and assessed readmission rates over 90 days instead of
thirty.

The second paper that utilizes the same BHLS screening tool is
by Scarpato et al., who chose to define high and low HL based on
the median for the study population thus resulting in a 51% rate of
low HL for their study. This group examined a total of 575 patients
undergoing radical cystectomy. They found an associationwith low
HL and minor complications but did not find an association be-
tween HL and healthcare utilizationwithin 90 days of discharge (ED
visit or readmission). Similar to our study, patients had comparable
days to readmission regardless of HL score.33

In another study, Halleberg Nyman et al. explored the associa-
tion between health literacy and healthcare utilization, quality of
recovery, and health-related quality of life in Swedish patients
undergoing same-day surgery.34 Similar to the other two studies
discussed, they found no association between health literacy and
subsequent surgery-related healthcare contact, defined as contact
with primary care, emergency department, Sweden’s 24 h helpline,
outpatient hospital visit, or contact through follow-up phone calls
as part of a larger trial, these outcomes were tracked for the 14 days
following surgery. Hallenberg Nyman et al. did find that patients
with low health literacy had a poorer quality of life and recovery



Table 3
Distribution of responses to individual questions of the BHLS in total and by HL score.

Question Response Total Adequate Health
Literacy Score of 3 or
less

Low Health Literacy
Score of 4 or more

(n ¼ 722) % (n ¼ 482) % (n ¼ 240) %

How often do you have someone help you read hospital materials? Never 390 54.0 357 74.1 33 13.8
Occasionally 119 16.5 83 17.2 36 15.0
Sometimes 69 9.5 30 6.2 39 16.2
Often 44 6.1 12 2.5 32 13.3
Always 100 13.9 0 0.0 100 41.7

How often do you have problems learning about a medical
condition because of difficulty understanding written information?

Never 505 70.0 426 88.4 79 32.9
Occasionally 96 13.3 41 8.5 55 22.9
Sometimes 70 9.7 13 2.7 57 23.8
Often 28 3.9 2 0.4 26 10.8
Always 23 3.1 0 0.0 23 9.6

How confident are you filling out medical forms by yourself? Always 462 64.0 405 84.0 57 23.8
Often 80 11.1 43 8.9 37 15.4
Sometimes 73 10.1 32 6.6 41 17.0
Occasionally 37 5.1 2 0.4 35 14.6
Never 70 9.7 0 0.0 70 29.1
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using the Swedish Quality of Recovery scale (SwQoR) collected
through follow-up phone calls. The study had a similar number of
patients as ours and a similar proportion of health literate patients
(60.6%) as measured with a different tool validated in their specific
study population, the Swedish Functional Health Literacy scale. It is
difficult to draw conclusions from two different health literacy
measures, however the difference in association (or lack thereof)
between health literacy and readmissions among these studiesmay
again be due to the different patient populations examined and
procedures performed, since each surgical procedure inherently
contains unique risk.

In medical populations, patients with low health literacy expe-
rience longer length of stay (LOS), increased severity of chronic
disease states on presentation, and higher use of emergency ser-
vices.1,2,4 We did not find a significant association with health lit-
eracy and ED utilization. However, one should be cautious in
drawing conclusions about this as our study may beunderpowered
to detect association with health literacy and ED utilization as this
was not primary outcome. In these patient populations it has been
shown that the BHLS can be pared down to one question and still
provide adequate information about a person’s health literacy.27

The single question, “How confident are you in filling out medical
forms by yourself?” has been validated in several non-surgical
populations and is also known as the single-item screener (SIS)
for health literacy.21,27 In our study we did find a significant asso-
ciation between this single item and surgical readmissions. This is
consistent with the medical literature and suggesting that a single-
item assessment of health literacy may be a feasible tool to quickly
and easily measure HL in a surgery population.

The present study is not without limitation, there are multiple
validated tools available to measure health literacy, and thus the
results reported may not be definitive for drawing conclusions
across studies where different tools have been used. Also, most
people agree on adequate health literacy and inadequate health
literacy, but there is some discussion and ambiguity when it comes
to defining cut-off points and distinguishing between categories
such as inadequate, marginal, and adequate health literacy.
Accordingly, we have provided the results of both our categorical
and continuous variable analyses of health literacy. Since this sur-
vey was conducted through an in-person interview we must
acknowledge the potential social desirability bias in addition to the
limitations of survey methodology.
As an observational study the possibility exists (and it likely)
that there were unmeasured, unknown confounders. For example,
education level and socioeconomic variables were not collected in
this study and not routinely collected in the VA health record sys-
temwhichmay be confounders. We also did not observe the quality
of the discharge instructions given during this study period and
therefore cannot make any inferences about their association with
HL or readmissions. Furthermore, this is a VA patient population
and as such these populations are typically older, predominately
white, predominately male, and with different access to care in a
single payer system; therefore, these results may not be general-
izable to other patient populations.

In conclusion, lowhealth literacy is prevalent in the VA inpatient
surgery population, representing one-third of these patients. This
study observed an association between low health literacy and
increased rate of post-discharge 30-day readmissions. Further ef-
forts and studies should be directed towards identifying patients
with low health literacy prior to surgery and ensuring that the
healthcare systems are health literate organizations to eliminate
any disparity in care and further examine the association between
HL and quality of care measures at both the patient and system
level.

Declaration of competing interest

We have no conflicts of interests to disclose.

References

1. America’s Health Literacy. Why We Need Accessible Health Literacy Information.
An Issue Brief from the. U.S. Department of Health and Human Services; 2008.

2. Health Literacy Fact Sheet. Center for Health Care Strategies; 2013.
3. Health Literacy Interventions and Outcomes: An Updated Systematic Review.

Agency for Healthcare Research and Quality, Evidence Report/Technology
Assessment. 199;

4. DeWalt DA, Berkman ND, Sheridan S, et al. Literacy and Health Outcomes: a
systemic review of the literature. J Gen Intern Med. 2004;19:1228e1239.

5. Chew LD, Bradley KA, Flum DR, et al. The impact of health literacy on surgical
practice. Ann J Surg. 2004;188(3):250e253. https://doi.org/10.1016/
j.amjsurg.2004.04.005.

6. Rodríguez V, Andrade AD, García-Retamero R, et al. Health literacy, numeracy,
and graphical literacy among veterans in primary care and their effect on
shared decision making and trust in physicians. J Health Commun. 2013;18:
273e289. https://doi.org/10.1080/10810730.2013.829137.

7. Eichler K, Weiser S, Brugger U. The cost of limited health literacy: a systemic
review. Int J Publ Health. 2009;54:313e324.

http://refhub.elsevier.com/S0002-9610(20)30425-6/sref1
http://refhub.elsevier.com/S0002-9610(20)30425-6/sref1
http://refhub.elsevier.com/S0002-9610(20)30425-6/sref2
http://refhub.elsevier.com/S0002-9610(20)30425-6/sref4
http://refhub.elsevier.com/S0002-9610(20)30425-6/sref4
http://refhub.elsevier.com/S0002-9610(20)30425-6/sref4
https://doi.org/10.1016/j.amjsurg.2004.04.005
https://doi.org/10.1016/j.amjsurg.2004.04.005
https://doi.org/10.1080/10810730.2013.829137
http://refhub.elsevier.com/S0002-9610(20)30425-6/sref7
http://refhub.elsevier.com/S0002-9610(20)30425-6/sref7
http://refhub.elsevier.com/S0002-9610(20)30425-6/sref7


S. Baker et al. / The American Journal of Surgery 220 (2020) 1138e11441144
8. Vernon JA, Trujillo A, Rosenbaum SJ, et al. Low Health Literacy: Implications for
National Health Policy. University of Connecticut. National Bureau of Economic
Research, Storss, CT.

9. Linking Quality to Payment. (n.d.). Retrieved from https://www.medicare.gov/
hospitalcompare/linking-quality-to-payment.html.

10. Borza T, Oerline MK, Skolarus TA, et al. Association of the hospital readmissions
reduction program with surgical readmissions. JAMA Surg. 2017:4585. https://
doi.org/10.1001/jamasurg.2017 [doi].

11. Morris MS, Graham LA, Richman JS, et al. Postoperative 30-day readmission:
time to focus on what happens outside the hospital. Ann Surg. 2016;264(4):
621e631. https://doi.org/10.1097/SLA.0000000000001855 [doi].

12. Ejaz A, Gonzalez AA, Gani F, Pawlik TM. Effect of index hospitalization costs on
readmission among patients undergoing major abdominal surgery. JAMA Surg.
2016;151(8):718e724. https://doi.org/10.1001/jamasurg.2015.5557.

13. IbrahimAM, Nathan H, Thumma JR, Dimick JB. Impact of the hospital readmission
reduction program on surgical readmissions among medicare beneficiaries. Ann
Surg. 2017;266(4):617e624. https://doi.org/10.1097/SLA.0000000000002368
[doi].

14. Kohlnhofer B, Tevis S, Weber S, Kennedy G. Multiple complications and short
length of stay are associated with postoperative readmissions. Am J Surg.

15. Kansagara D, Englander H, Salanitro A, et al. Risk prediction models for hospital
readmission A systematic review. J Am Med Assoc. 2011;306(15):1688e1698.
https://doi.org/10.1001/jama.2011.1515.

16. Mull HJ, Graham LA, Morris MS, et al. Association of postoperative read-
missions with surgical quality using a delphi consensus process to identify
relevant diagnosis codes. JAMA Surg. 2018;153(8):728e737. https://doi.org/
10.1001/jamasurg.2018.0592.

17. Morris MS, Deierhoi RJ, Richman JS, Altom LK, Hawn MT. The relationship
between timing of surgical complications and hospital readmission. JAMA Surg.
2014;149(4):348e354. https://doi.org/10.1001/jamasurg.2013.4064.

18. Schumacher JR, Lutz BJ, Hall AG, et al. Feasibility of an ED-to-home intervention
to engage patients: a mixed-methods investigation. West J Emerg Med.
2017;18(4):743e751. https://doi.org/10.5811/westjem.2017.2.32570.

19. De Oliveira GS, McCarthy RJ, Wolf MS, et al. The impact of health literacy in the
care of surgical patients: a qualitative systemic review. BMC Surg. 2015;15:86.

20. Chew L, Bradley K, Boyko E. Brief questions to identify patients with inade-
quate health literacy. Fam Med. 2004;36(8):588e594. Retrieved from http://
www.stfm.org/fmhub/fm2004/September/Lisa588.pdf.

21. Chew LD, Griffin JM, Partin MR, et al. Validation of screening questions for
limited health literacy in a large VA outpatient population. J Gen Intern Med.
2008;23(5):561e566. https://doi.org/10.1007/s11606-008-0520-5.

22. Measures updates and specifications report: hospital-level 30-day risk-
standardized readmission measures for acute myocardial infarction, heart
failure, and pneumonia (version 6.0), yale new haven health services
corporation/center for outcomes research and evaluation for the Centers for
medicare and Medicaid services (2013). Available at: http://qualitynet.org/dcs/
ContentServer?cid¼1219069855841&amp;pagename¼QnetPublic%2FPage%
2FQnetTier4&amp;c¼Page; 2013.

23. Selim AJ, Rogers W, Fleishman JA, et al. Updated U.S. Population standard for
the veterans RAND 12-item health survey (VR-12). Qual Life Res. 2009;18:
43e52. https://doi.org/10.1007/s11136-008-9418-2.

24. Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new method of classifying
prognostic comorbidity in longitudinal studies: development and validation.
J Chron Dis. 1987;40(5):373e383.

25. Deyo RA, Cherkin DC, Ciol MA. Adapting a clinical comorbidity index for use
with ICD-9-CM administrative databases. J Clin Epidemiol. Jun. 1992;45(6):
613e619.

26. Copeland LA, Graham LA, Richman JS, et al. A study to reduce readmissions
after surgery in the Veterans Health Administration: design and methodology.
BMC Health Serv Res. 2017;17(1):198. https://doi.org/10.1186/s12913-017-
2134-2. . Published 2017 Mar 14.

27. Wallace LS, Rogers ES, Roskos SE, Holiday DB, Weiss BD. Brief report: screening
items to identify patients with limited health literacy skills. J Gen Intern Med.
2006;21(8):874e877. https://doi.org/10.1111/j.1525-1497.2006.00532.x.

28. Keene Woods N, Chesser AK. Validation of a single question health literacy
screening tool for older adults. Gerontology and geriatric medicine. 2017;3.
https://doi.org/10.1177/2333721417713095, 2333721417713095.

29. Harris Paul A, Taylor Robert, ThielkeRobert, Payne Jonathon,GonzalezNathaniel,
Conde Jose G. Research electronic data capture (REDCap) - a metadata-driven
methodology and workflow process for providing translational research infor-
matics support. J Biomed Inf. 2009 Apr;42(2):377e381.

30. O’Brien WJ, Chen Q, Mull HJ, et al. What is the value of adding Medicare data in
estimating VA hospital readmission rates? Health Serv Res. 2015;50(1):40-57.
https://doi.org/10.1111/1475-6773.12207.

31. Mitchell SE, Sadikova E, Jack BW, et al. Health Literacy and 30-day post
discharge hospital utilization. J Health Commun. 2012;17(suppl 3):325e338.
https://doi.org/10.1080/10810730.2012.715233.

32. Wright J, Edwards G, Goggins, et al. Association of health literacy with post-
operative outcomes in patients undergoing major abdominal surgery. JAMA
Surgery. 2017:E1eE6. https://doi.org/10.1001/jamasurg.2017.3832.

33. Scarpato KR, Kappa SF, Goggins KM, et al. The impact of health literacy on
surgical outcomes following radical cystectomy. J Health Commun.
2016;21(sup2):99e104. https://doi.org/10.1080/10810730.2016.1193916.

34. Halleberg Nyman M, Nilsson U, Dahlberg K, Jaensson M. Association between
functional health literacy and postoperative recovery, health care contacts, and
health-related quality of life among patients undergoing day surgery: sec-
ondary analysis of a randomized clinical trial. JAMA Surg. 2018. https://doi.org/
10.1001/jamasurg.2018.0672.

https://www.medicare.gov/hospitalcompare/linking-quality-to-payment.html
https://www.medicare.gov/hospitalcompare/linking-quality-to-payment.html
https://doi.org/10.1001/jamasurg.2017
https://doi.org/10.1001/jamasurg.2017
https://doi.org/10.1097/SLA.0000000000001855
https://doi.org/10.1001/jamasurg.2015.5557
https://doi.org/10.1097/SLA.0000000000002368
https://doi.org/10.1001/jama.2011.1515
https://doi.org/10.1001/jamasurg.2018.0592
https://doi.org/10.1001/jamasurg.2018.0592
https://doi.org/10.1001/jamasurg.2013.4064
https://doi.org/10.5811/westjem.2017.2.32570
http://refhub.elsevier.com/S0002-9610(20)30425-6/sref19
http://refhub.elsevier.com/S0002-9610(20)30425-6/sref19
http://www.stfm.org/fmhub/fm2004/September/Lisa588.pdf
http://www.stfm.org/fmhub/fm2004/September/Lisa588.pdf
https://doi.org/10.1007/s11606-008-0520-5
http://qualitynet.org/dcs/ContentServer?cid=1219069855841&amp;pagename=QnetPublic%2FPage%2FQnetTier4&amp;c=Page
http://qualitynet.org/dcs/ContentServer?cid=1219069855841&amp;pagename=QnetPublic%2FPage%2FQnetTier4&amp;c=Page
http://qualitynet.org/dcs/ContentServer?cid=1219069855841&amp;pagename=QnetPublic%2FPage%2FQnetTier4&amp;c=Page
http://qualitynet.org/dcs/ContentServer?cid=1219069855841&amp;pagename=QnetPublic%2FPage%2FQnetTier4&amp;c=Page
http://qualitynet.org/dcs/ContentServer?cid=1219069855841&amp;pagename=QnetPublic%2FPage%2FQnetTier4&amp;c=Page
http://qualitynet.org/dcs/ContentServer?cid=1219069855841&amp;pagename=QnetPublic%2FPage%2FQnetTier4&amp;c=Page
http://qualitynet.org/dcs/ContentServer?cid=1219069855841&amp;pagename=QnetPublic%2FPage%2FQnetTier4&amp;c=Page
http://qualitynet.org/dcs/ContentServer?cid=1219069855841&amp;pagename=QnetPublic%2FPage%2FQnetTier4&amp;c=Page
https://doi.org/10.1007/s11136-008-9418-2
http://refhub.elsevier.com/S0002-9610(20)30425-6/sref24
http://refhub.elsevier.com/S0002-9610(20)30425-6/sref24
http://refhub.elsevier.com/S0002-9610(20)30425-6/sref24
http://refhub.elsevier.com/S0002-9610(20)30425-6/sref24
http://refhub.elsevier.com/S0002-9610(20)30425-6/sref25
http://refhub.elsevier.com/S0002-9610(20)30425-6/sref25
http://refhub.elsevier.com/S0002-9610(20)30425-6/sref25
http://refhub.elsevier.com/S0002-9610(20)30425-6/sref25
https://doi.org/10.1186/s12913-017-2134-2
https://doi.org/10.1186/s12913-017-2134-2
https://doi.org/10.1111/j.1525-1497.2006.00532.x
https://doi.org/10.1177/2333721417713095
http://refhub.elsevier.com/S0002-9610(20)30425-6/sref29
http://refhub.elsevier.com/S0002-9610(20)30425-6/sref29
http://refhub.elsevier.com/S0002-9610(20)30425-6/sref29
http://refhub.elsevier.com/S0002-9610(20)30425-6/sref29
http://refhub.elsevier.com/S0002-9610(20)30425-6/sref29
https://doi.org/10.1111/1475-6773.12207
https://doi.org/10.1080/10810730.2012.715233
https://doi.org/10.1001/jamasurg.2017.3832
https://doi.org/10.1080/10810730.2016.1193916
https://doi.org/10.1001/jamasurg.2018.0672
https://doi.org/10.1001/jamasurg.2018.0672

	Patient-reported health literacy scores are associated with readmissions following surgery
	Introduction
	Methods
	Recruitment, enrollment and procedures
	Additional data sources
	Study variables
	Statistical analysis

	Results
	Discussion
	Declaration of competing interest
	References


