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IMPORTANCE Low health literacy is known to adversely affect health outcomes in patients
with chronic medical conditions. To our knowledge, the association of health literacy with
postoperative outcomes has not been studied in-depth in a surgical patient population.

OBJECTIVE To evaluate the association of health literacy with postoperative outcomes in
patients undergoing major abdominal surgery.

DESIGN, SETTING, AND PARTICIPANTS From November 2010 to December 2013, 1239 patients
who were undergoing elective gastric, colorectal, hepatic, and pancreatic resections for both
benign and malignant disease at a single academic institution were retrospectively reviewed.
Patient demographics, education, insurance status, procedure type, American Society of
Anesthesiologists status, Charlson comorbidity index, and postoperative outcomes, including
length of stay, emergency department visits, and hospital readmissions, were reviewed from
electronic medical records. Health literacy levels were assessed using the Brief Health
Literacy Screen, a validated tool that was administered by nursing staff members on hospital
admission. Multivariate analysis was used to determine the association of health literacy
levels on postoperative outcomes, controlling for patient demographics and clinical
characteristics.

MAIN OUTCOMES AND MEASURES The association of health literacy with postoperative
30-day emergency department visits, 90-day hospital readmissions, and index
hospitalization length of stay.

RESULTS Of the 1239 patients who participated in this study, 624 (50.4%) were women, 1083
(87.4%) where white, 96 (7.7%) were black, and 60 (4.8%) were of other race/ethnicity. The
mean (SD) Brief Health Literacy Screen score was 12.9 (SD, 2.75; range, 3-15) and the median
educational attainment was 13.0 years. Patients with lower health literacy levels had a longer
length of stay in unadjusted (95% CI, 0.95-0.99; P = .004) and adjusted (95% CI, 0.03-0.26;
P = .02) analyses. However, lower health literacy was not significantly associated with
increased rates of 30-day emergency department visits or 90-day hospital readmissions.

CONCLUSIONS AND RELEVANCE Lower health literacy levels are independently associated
with longer index hospitalization lengths of stay for patients who are undergoing major
abdominal surgery. The role of health literacy needs to be further evaluated within surgical
practices to improve health care outcomes and use.

JAMA Surg. doi:10.1001/jamasurg.2017.3832
Published online October 4, 2017.

Invited Commentary

Author Affiliations: Department of
Surgery, Vanderbilt University
Medical Center, Nashville, Tennessee
(Wright, Edwards, Maiga, Idrees);
Center for Effective Health
Communication, Vanderbilt
University Medical Center, Nashville,
Tennessee (Goggins, Kripalani);
Department Anesthesiology and
Biomedical Informatics, Vanderbilt
University Medical Center, Nashville,
Tennessee (Tiwari); Department of
Urologic Surgery, Vanderbilt
University Medical Center, Nashville,
Tennessee (Moses); Department of
Medicine, Vanderbilt University
Medical Center, Nashville, Tennessee
(Kripalani).

Corresponding Author: Kamran
Idrees, MD, MSCI, Division of Surgical
Oncology, Vanderbilt University
Medical Center, 586 PRB, 2220
Pierce Ave, Nashville, TN 37232-2391
(kamran.idrees@Vanderbilt.edu).

Research

JAMA Surgery | Original Investigation

(Reprinted) E1

© 2017 American Medical Association. All rights reserved.

Downloaded From: http://jamanetwork.com/ on 10/05/2017

http://jama.jamanetwork.com/article.aspx?doi=10.1001/jamasurg.2017.3832&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamasurg.2017.3832
http://jama.jamanetwork.com/article.aspx?doi=10.1001/jamasurg.2017.3835&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamasurg.2017.3832
mailto:kamran.idrees@Vanderbilt.edu


H ealth literacy (HL) is defined as an individual’s ability
to obtain, process, and understand health informa-
tion to make informed decisions and function effec-

tively in the health care environment.1-3 The Institute of Medi-
cine and the US Department of Health and Human Services
have identified HL as a priority area for disease prevention and
health promotion. In 2003, the National Assessment of Adult
Literacy, through the Institute of Education Sciences, esti-
mated that 36% of the US population was classified as having
“basic” (22%) or “below basic” (14%) HL levels, correspond-
ing to approximately 117 million people today.2-4 Conversely,
only 12% of the US population is considered to have a “profi-
cient” HL level.3

Demographic characteristics including sex, race/ethnicity,
primary language, age, level of highest education, and socio-
economic status are associated with HL.3 Additionally, a low HL
level is known to negatively influence medical management and
lead to poorer health outcomes in several populations with
chronic diseases, including hypertension,5 asthma,6,7

diabetes,5,8,9 congestive heart failure,10-13 and end-stage renal
disease.14,15 Low HL has been associated with higher all-cause
mortality rates in elderly populations.2,11 Given the importance
ofHLwithself-managementfollowingdischarge, lowHLhasalso
been shown to be associated with a higher incidence of un-
planned readmissions16,17 and an increased rate of acute care and
emergency department (ED) visits.18

With the known associations between HL and outcomes for
patients with chronic medical conditions, there are a paucity of
data within the surgical literature that evaluate the role of HL
on postoperative outcomes. In one observational study of pa-
tients undergoing general surgery, Chew et al19 demonstrated
that 12% of patients in an ambulatory surgery practice in a Vet-
eran Affairs population were found to have low HL levels, which
correlates with estimates among the general population.19 Ad-
ditionally, low HL, within a population of patients who were un-
dergoing a radical cystectomy, was found to be predictive of de-
veloping minor postoperative complications.20 Based on
estimates from prior population studies using the American Col-
lege of Surgeons National Surgical Quality Improvement Pro-
gram (ACS-NSQIP) database, there are an estimated 18 970 an-
nual colorectal, pancreatic, and hepatic resections for malignant
processes.21,22 Given the complexity of these procedures, the ef-
fect of HL is unknown in this population.

During the perioperative period there are several oppor-
tunities for low HL levels to adversely affect patient care.
Low HL is known to negatively affect a patient’s under-
standing of perioperative instructions,19 general consent
forms,23, 2 4 prescription labels,2, 25 and appointment
schedules.2 Considering these data, the surgical population
is susceptible to poor health outcomes; thus, the relation-
ship between HL and surgical outcomes needs to be further
assessed.

The aim of this study was to evaluate the influence of HL,
using the Brief Health Literacy Screen (BHLS), on postopera-
tive outcomes, specifically index hospitalization length of stay
(LOS), postoperative 30-day ED visits, and 90-day hospital re-
admission rates among patients who were undergoing major,
elective abdominal surgical procedures.

Methods

Setting and Patient Population
We evaluated 1239 English-speaking patients from Novem-
ber 2010 to December 2013 who had undergone elective gas-
tric, colorectal, hepatic, or pancreatic resections in a single ter-
tiary referral, academic teaching hospital. Procedures included
open or laparoscopic approaches. Resections for both benign
and malignant processes were included. In 2010, the BHLS was
implemented institutionally, for all admissions, at the au-
thors’ home institution,26 and eligible patients had a BHLS score
that was documented within the electronic medical record. Pa-
tients were 18 years or older. The institutional review board
at Vanderbilt University approved this study and waived in-
formed consent for record review.

Measuring Health Literacy
Accurately measuring and quantifying HL with administra-
tive ease is an important component of patient assessment. The
BHLS is a validated screening tool that is administered by nurs-
ing staff members on hospital admission to assess HL
levels.27-29 The BHLS has been validated across several pa-
tient populations14,30,31 and has been implemented institu-
tionally as the primary HL assessment tool in both the inpa-
tient and outpatient settings.26 Administration takes
approximately 1 to 2 minutes, consists of 3 questions, and the
results are entered directly into the electronic medical rec-
ord. Nursing personnel administered the BHLS to patients on
admission to the hospital along with other intake assessment
forms. The BHLS questions are as follows: (1) How confident
are you in filling out medical forms by yourself? (2) How of-
ten do you have someone help you read hospital materials? and
(3) How often do you have problems learning about your medi-
cal condition because of difficulty understanding written in-
formation? Answers are scored on a 5-point Likert response
scale. Responses are tallied for a possible score of 3 to 15 points,
with higher numbers representing higher HL levels. The scores
were categorized into quartiles as low (3-8), intermediate (9-
11), intermediate-high (12-14), or high (15) HL for descriptive
and comparative purposes. The BHLS score was treated as a

Key Points
Question What is the association of health literacy with
postoperative outcomes in patients undergoing major inpatient
abdominal surgery?

Findings In a this study of 1239 patients who were undergoing
major abdominal surgery, lower health literacy levels were
independently associated with an increased index hospitalization
length of stay. However, low health literacy was not associated
with increased emergency department visits or hospital
readmissions following discharge.

Meaning Identifying patients with low health literacy and
addressing their specific needs may facilitate timely hospital
discharges and decreased lengths of stay.
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continuous variable in the multivariate analyses, as intended
by the original authors.27,28

Statistical and Patient Analysis
Patient demographics, highest education level attained, in-
surance status, procedure type (colorectal, gastric, hepatic, or
pancreatic resection), American Society of Anesthesiologists
(ASA) status, Charlson comorbidity index,32 major postopera-
tive complications during index hospitalization (as defined by
ACS-NSQIP),33 index hospitalization LOS, 30-day ED visits, and
90-day hospital readmissions from the date of discharge were
reviewed from the electronic medical record. Highest level of
education (years) is routinely collected by nursing personnel,
just as the BHLS is, as part of the intake documentation pro-
cess during admission at our institution. Length of stay was
defined as the number of days from surgery to the date of dis-
charge. Hospital readmission was defined as any admission,
for any reason, within 90 days following a discharge from in-
dex hospitalization.

A bivariate analysis was performed using the Kruskal-
Wallis test for nonnormally distributed continuous variables,

and a χ2 analysis was used for categorical variable compari-
sons. A multivariate analysis that used logistic and linear re-
gression modeling was used to determine the association of
collected variables on postoperative outcomes. Specifically, we
analyzed age, sex, race/ethnicity, BHLS score, the highest level
of completed education (years), Charlson comorbidity index,
ASA class, procedure type, postoperative complications, and
insurance status. Statistical analyses were performed with IBM
SPSS Statistics for Windows, version 24 (IBM Corp). All tests
were 2-sided. Statistical significance was set at P < .05.

Results
Demographic characteristics of the study population (n = 1239)
are summarized in Table 1 and stratified based on BHLS score.
The median age was 57.0 years (interquartile range [IQR], 46-
67) and 1083 (87.4%) of the patients were white. The mean (SD)
BHLS score was 12.9 (2.76) and the median educational attain-
ment was 13.0 years (IQR, 12.0-16.0). For the entire cohort, 86
patients (6.9%) had a low BHLS score (3-8 points), 244 (19.7%)

Table 1. Patient Demographics and Postoperative Outcomes Stratified by Basic Health Literacy Screen Score

Characteristic

BHLS Score, No. (%)

P Value
Low (3-8)
(n = 86 [6.9%])

Intermediate (9-11)
(n = 244 [19.7%])

Intermediate-
High (12-14)
(n = 278 [22.4%])

High (15)
(n = 631 [50.9%])

Total
(n = 1239)

Age, median (IQR), y 65.0 (52.0-67.0) 59.0 (49.0-69.0) 58.5 (47.0-67.0) 54.0 (42.0-64.0) 57.0 (46.0-67.0) <.001a

Sex

Male 47 (7.3) 129 (21.0) 144 (23.4) 295 (48.0) 615 (49.6)
.21b

Female 39 (6.3) 115 (18.4) 134 (21.5) 336 (53.8) 624 (50.4)

Race/ethnicity .

White 68 (6.3) 211 (19.5) 245 (22.6) 559 (51.6) 1083 (87.4)

.31bBlack 11 (11.5) 19 (19.8) 22 (22.9) 44 (45.8) 96 (7.7)

Other 7 (11.7) 14 (28.3) 11 (18.3) 28 (46.7) 60 (4.8)

Education, median (IQR), y 12.0 (11.0-13.5) 12.0 (12.0-14.0) 13.0 (12.0-15.0) 14.0 (12.0-16.0) 13.0 (12.0-16.0) <.001a

Charlson comorbidity index,
median (IQR)

2.0 (1.0-4.3) 2.0 (0.0-4.0) 2.0 (0.0-6.0) 2.0 (0.0-4.0) 2.0 (0.0-4.0) .11a

Procedure type

Gastric resection 6 (11.8) 18 (35.3) 8 (15.7) 19 (37.3) 51 (4.1)

.002b
Pancreatic resection 17 (7.9) 40 (18.5) 51 (23.6) 108 (50.0) 216 (17.4)

Hepatic resection 19 (8.0) 52 (21.9) 68 (28.7) 98 (41.4) 237 (19.1)

Colorectal resection 44 (6.0) 134 (18.2) 151 (20.5) 406 (55.2) 735 (59.3)

ASA class

1 0 (0.0) 1 (10.0) 3 (30.0) 6 (60.0) 10 (0.8)

<.001b
2 17 (4.1) 65 (15.5) 86 (20.5) 251 (59.9) 419 (33.8)

3 63 (8.2) 169 (21.9) 179 (23.2) 361 (46.8) 772 (62.3)

4 6 (15.8) 9 (23.7) 10 (26.3) 13 (34.2) 38 (3.1)

Length of stay, median (IQR), d 6.0 (4.0-10.0) 6.0 (4.0-8.8) 6.0 (4.0-8.0) 5.0 (4.0-7.0) 5.0 (4.0-8.0) .004a

ICU length of stay, median (IQR), d 0.0 (0.0-0.3) 0.0 (0.0-0.0) 0.0 (0.0-0.0) 0.0 (0.0-0.0) 0.0 (0.0-0.0) .01a

Complications, in-house 12 (6.7) 38 (21.2) 46 (25.7) 83 (46.4) 179 (14.4) .55b

ED visit within 30 d 15 (8.2) 31 (17.0) 45 (24.7) 91 (50.0) 182 (14.7) .61b

Readmission within 90 d 22 (8.3) 50 (18.9) 62 (23.4) 131 (49.4) 265 (21.4) .73b

Abbreviations: ASA, American Society of Anesthesiologist; BHLS, Basic Health Literacy Screen; ED, emergency department; ICU, intensive care unit;
IQR, interquartile range.
a Kruskal-Wallis test.
b χ2 test.
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had an intermediate BHLS score (9-11 points), 278 (22.4%) had
an intermediate-high BHLS score (12-14 points), and 631 (50.9%)
had a high BHLS score (15 points). Seven-hundred thirty-one
patients (59%) of patients underwent a colorectal resection,
237 (19.1%) a hepatic resection, 216 (17.4%) a pancreatic resec-
tion, and 51 (4.1%) a gastric resection.

Lower BHLS scores were associated with increasing age (IQR,
52-67; P < .001), lower level of attained education (IQR, 12-16; P <
.001), higher ASA class (SD, 55; P < .001), procedure type (P =
.002), increased intensive care unit LOS (SD, 4.9;P = .01) and hos-
pital LOS (IQR, 4-8; P = .004) on bivariate analyses. For the en-
tirecohort,presentationtotheEDwithin30daysofdischargewas
14.7% (n = 182) and hospital readmission within 90 days of dis-
charge was 21.4% (n = 265). Patients with the lowest HL levels
(BHLS,3-8)remainedinthehospitalamedianof1daylongerthan
did those patients with the highest HL levels (BHLS, 15).

Linear regression modeling for LOS, shown in Table 2, dem-
onstrated that ASA class 3 (β=1.057; 95% CI, 0.35-1.77; P = .004),
ASA class 4 (β=7.188; 95% CI, 5.34-9.04; P < .001), undergo-
ing pancreatic resection (β=2.151; 95% CI, 1.28-3.02; P < .001),
and postoperative complications (β=5.629; 95% CI, 4.75-
6.51; P < .001) were independently associated with longer LOS.
Patients with a lower HL score had a longer LOS (β= −0.139 per
point change in BHLS; 95% CI, −0.26 to −0.02; P = .02). Pa-

tients who underwent hepatic resections also had a shorter LOS
(β= −1.309; 95% CI, −2.15 to −0.47; P = .002).

Logistic regression modeling demonstrated that postopera-
tive complications were predictive of increased rates of ED vis-
its within 30 days of discharge (odds ratio [OR], 3.14; 95% CI, 2.12-
4.65; P < .001) as well as increased rates of hospital readmission
within 90 days of discharge (OR, 3.76; 95% CI, 2.64-5.34;
P < .001). However, HL was not predictive of ED visits within 30
days of discharge (OR, 0.97; 95% CI 0.92-1.04; P = .39), nor was
it predictive of hospital readmission within 90 days of dis-
charge (OR, 0.97; 95% CI 0.92-1.03; P = .30). Logistic regression
modeling for 90-day hospital readmission is shown in Table 3.

Discussion
To our knowledge, this is the first study to investigate surgi-
cal outcomes associated to a patient’s HL level among a popu-
lation undergoing major abdominal surgery. Interestingly, the
BHLS was initially formulated, tested, and later validated
within ambulatory surgery populations,27,34 but until now it
has not been used to assess postoperative surgical outcomes
among those undergoing major, inpatient abdominal
surgery.

Table 2. Multivariate Linear Regression Analysis With Length of Stay
as the Dependent Variable

β (95% CI) P Value
Age, y 0.002 (−0.02 to 0.024) .877

Sex

Male 0.211 (−0.41 to 0.83) .51

Female 1 [Reference]

Race/ethnicity

White 1 [Reference]

Black 1.455 (0.30-2.61) .01

Other −0.313 (−1.77 to 1.15) .67

BHLSa −0.139 (−0.26 to −0.02) .02

Education, y 0.062 (−0.06 to 0.18) .18

Charlson Comorbidity index −0.015 (−0.12 to 0.09) .78

ASA class

2 1 [Reference]

3 1.057 (0.35-1.77) .14

4 7.188 (5.34-9.04) <.001

Procedure (resection)

Colorectal 1 [Reference]

Gastric 0.461 (−1.18 to 2.11) .58

Pancreatic 2.151 (1.28-3.02) <.001

Hepatic −1.309 (−2.15 to −0.47) .002

Complications 5.629 (4.75-6.51) <.001

Insurance status

Private/commercial 1 [Reference]

Medicare/Medicaid 0.065 (−0.57 to 0.70) .841

Uninsured −0.519 (−2.11 to 1.07) .522

Abbreviations: ASA, American Society of Anesthesiologist; BHLS, Basic Health
Literacy Screen.
a BHLS used as a continuous variable.

Table 3. Multivariate Logistic Regression Analysis With 90-Day
Readmission as the Dependent Variable

Adjusted Odds Ratio (95% CI) P Value
Age, y 0.992 (0.98-1.00) .14

Sex

Male 1.006 (0.76-1.34) .97

Female 1 [Reference]

Race/ethnicity

White 1 [Reference]

Black 0.723 (0.41-1.29) .27

Other 0.802 (0.39-1.65) .55

BHLSa 0.970 (0.92-1.02) .27

Education, y 1.032 (0.98-1.09) .25

Charlson Comorbidity index 1.002 (0.95-1.05) .94

ASA class

2 1 [Reference]

3 0.909 (0.66-1.26) .57

4 1.234 (0.55-2.75) .61

Procedure (resection)

Colorectal 1 [Reference]

Gastric 0.901 (0.42-1.93) .79

Pancreatic 0.927 (0.62-1.38) .71

Hepatic 0.717 (0.48-1.08) .11

Complications 3.757 (2.64-5.34) <.001

Insurance status

Private/commercial 1 [Reference]

Medicare/Medicaid 0.812 (0.60-1.09) .17

Uninsured 0.926 (0.44-1.95) .84

Abbreviations: ASA, American Society of Anesthesiologist; BHLS, Basic Health
Literacy Screen.
a BHLS used as a continuous variable.
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We found that lower HL levels were associated with an in-
creased LOS during index hospitalization, such that patients with
low HL levels (BHLS 3-8) spent an additional median of 1 day in
the hospital compared with those with a high HL level (BHLS,
15). Discharge from the hospital represents a complex transi-
tion in the lives of patients. As patients approach impending dis-
charge they can experience a sense of lack of control over their
impending recovery and self-care.35,36 Elderly patients who are
discharged with surgically placed enteral access (ie, gastros-
tomy or a jejunostomy tube), for example, often feel inundated
with new information and instructions, leading to fears of an in-
ability to cope with potential complications or difficulties with
use at home.37 We suggest that surgical patients with low HL lev-
els require additional time and resources for discharge teach-
ing and instruction (eg, management of surgically placed drains,
wound care management, dietary changes), arranging home-
health needs, and managing general anxiety regarding self-
care during surgical disability once out of the hospital.

However, HL was not associated with postdischarge out-
comes, namely 30-day ED visits or 90-day hospital readmis-
sions. These findings contrast with other studies within chronic
medical populations.16-18 We offer several hypotheses to help
explain this distinction.

First, all patients in this study were undergoing elective
procedures and patients were medically optimized preopera-
tively. For the most part, patients were discharged without re-
ceiving new medical diagnoses or medications, except for the
addition of temporary, symptom-relieving medications (eg, an-
algesics, antiemetics, and bowel regimen). Perhaps the rela-
tive medical stability among this elective surgical population
mitigated the potential effects of low HL levels on post-
discharge health care use.

Second, surgical patients are routinely evaluated within 2 to
4weeksfollowingadischargeinthepostoperative,follow-upvisit,
most often with the same surgical team. This appointment is not
onlyusefulinevaluatingtheexpectedpostoperativerecoverypro-
cess, but it also allows patients to address any unexpected post-
operative concerns or changes in physiology or symptoms and
to obtain refills in medications and supplies. This early postop-
erative visit may play an important role in the ability of the health
care system to detect and address problems early before they re-
sult inunnecessaryEDvisitsorhospitalreadmissions.Amongpa-
tients who were admitted for acute medical conditions, however,
a routine postdischarge continuity visit is often not present.

Strengths and Limitations
This study has several limitations. This is a single-institution, ret-
rospective review and thus lacks the power and generalizabil-
ity of a prospective study. The study patient population was 87%
white with a mean of 13.0 years of highest education. Just over
half (51%, n = 632) of the study population had a BHLS score of
15, concordant with proficient or high HL levels, while 6.9% (n
= 85) of the study population had low BHLS scores (3-8). These
characteristics are reflective of a patient population within one
urban tertiary referral center. However, we did not assess any
risky health behaviors (alcohol, tobacco, or drug use) of the pa-
tients in this particular study, but these will be evaluated in fu-
ture studies.

Additionally, a general underlying limitation with read-
mission analyses among surgical populations is the assump-
tion of patient follow-up or representation within the same hos-
pital system in which the index procedure was performed.38

Health literacy may have a more influential role on postdis-
charge health care use within the surgical population (ie, re-
admission, ED visits), but the data are not available for collec-
tion and analysis. We also did not assess the association with
HL levels on discharge dispositions (eg, home health, inpa-
tient rehabilitation, skilled nursing facility). However, unlike
readmission and ED visits, LOS is captured 100% of the time
via the electronic medical record, adding to the strength of our
observed findings.

These results show an opportunity for hospital systems to
improve the inpatient experience, decrease potential ad-
verse events, and decrease overall costs. Approximate costs and
capacity analyses at the home institution of the authors sug-
gests that if patients within this cohort with a low HL level could
achieve the same LOS as the group with high HL, a savings of
1 bed-days per patient, the hospital would save approxi-
mately $61 000 per annum, and the early release of beds would
add additional inpatient capacity, which would result in ad-
ditional revenue. Thus, if a patient can be identified as hav-
ing a low HL level during one of the several perioperative in-
teractions (initial surgical consultation, preoperative holding
room, daily rounds, and follow-up appointments), clinicians
are given an opportunity to focus more attention on ensuring
patient understanding and comfort. Any means by which pa-
tients with low HL levels can be identified early may offer op-
portunities for interventions to achieve a shorter hospital LOS.
For example, this could be accomplished by using additional
visual aids, using less technical language, and slowing or re-
peating the delivery of information.

Future studies plan to include prospective cost analyses
among this surgical population and the identification of any
effects of preoperative identification of those with low HL may
have on cost reduction, given the demonstrated effect on LOS
and hospital bed use. Additionally, an effectiveness-
implementation hybrid randomized clinical trial, as pro-
posed by Curran et al,39 could be used in which we test the ef-
fects (effect on LOS) of a proposed intervention (eg, focused
preoperative or postoperative teaching sessions) for those with
low HL levels, while, at the same time, focusing on implemen-
tation of interventions within our institution.

However,themostimportantaimmovingforwardisthecon-
tinued education on HL and its effects on outcomes to clinicians,
specifically house-staff members and advance practice nursing
personnel who may spend more time performing patient educa-
tion, discharge planning, scheduling, and other tasks.40

Conclusions
Lower HL is independently associated with increased LOS in
patients who are undergoing major abdominal surgery. In this
study, lower HL status is not associated with increased 30-
day ED visits or 90-day hospital readmissions in the same pa-
tient population.
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