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Abstract

Purpose: There are few data on the relationship between health literacy and discharge
disposition. We hypothesized that patient discharge needs after radical cystectomy are affected
by health literacy.

Materials and Methods: We identified 504 patients who underwent radical cystectomy and
completed the validated BHLS (Brief Health Literacy Screen) after November 2010. Bivariate and
logistic regression analyses were performed to determine whether health literacy is associated with
the use of discharge resources after radical cystectomy.

Results: Of patients treated with radical cystectomy 50.6% required discharge services and had
lower health literacy (BHLS 11.9 vs 12.5, p = 0.016) than patients discharged home without
services. On multivariable analysis older age (OR 1.1, 95% CI 1.0-1.1, p = 0.002), female gender
(OR 2.3, 95% CI 1.2-4.4, p = 0.019), body mass index (OR 1.1, 95% CI 1.0-1.1, p = 0.034),
Charlson comorbidity index score (OR 1.1, 95% CI 1.0-1.2, p = 0.037) and length of stay (OR
1.1, 95% CI 1.0-1.2, p = 0.019) were significantly associated with the use of discharge resources.
Patients with continent vs incontinent urinary diversion were less likely to require discharge
services (OR 0.4, 95% CI 0.2-0.8, p = 0.013).

Conclusions: Older age, female gender, body mass index, comorbidities, length of stay and
incontinent diversion are associated with increased use of discharge resources after radical
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cystectomy. Low health literacy may affect patient discharge disposition but it was not significant
on multivariable analysis. Factors that influence the complex self-care required of patients after
cystectomy should be considered during discharge planning.

Keywords
urinary bladder; cystectomy; self care; health literacy; health resources

Radical cystectomy with bilateral pelvic lymph node dissection remains the standard of care
for muscle invasive bladder cancer.! This complex, costly and time intensive operation can
involve substantial morbidity with reported postoperative complication rates as high as 64%
in contemporary series.? In addition to removal of the bladder and pelvic lymph nodes,
urinary diversion is required, which is most commonly constructed using a portion of ileum
to create an ileal conduit.

This incontinent diversion, which is similar to a colostomy, requires daily management

of a stoma and its required supplies, such as a skin barrier device and a collection

bag. Most patients undergo detailed teaching by wound, ostomy and continence nurses

in the immediate postoperative period to ensure successful long-term care of the stoma.3
Continent urinary diversions, including the orthotopic neobladder and the Indiana pouch, are
also available for appropriately selected patients. These diversions necessitate intermittent
catheterization for urinary drainage, which requires an understanding of basic urological
anatomy and strict catheterization regimens. Regardless of the diversion choice, patients
with cystectomy require resource intensive postoperative care and detailed discharge
teaching, which includes verbal and written self-care instructions.*

To understand and execute these complex selfcare routines after RC patients must have
some degree of health literacy. As defined by IOM (Institute of Medicine) health literacy
is the ability to obtain, comprehend and act on medical information.® Urological surgeons
and other health care providers may overestimate patient health literacy, which can impact
patient education and contribute to health care disparities.” Additionally, health literacy is
an independent predictor of health outcomes in patients with chronic health conditions and
lower health literacy is associated with poorer global health status.’—9

While the impact of health literacy on chronic medical conditions and overall health is well
studied, there are few data on health literacy and its relationship to the discharge disposition,
which is a critical transition point in the postoperative care of patients treated with RC that
may be influenced by health literacy. Prior groups have examined factors affecting discharge
placement after RC but they did not specifically examine patient health literacy.1°

To better understand the discharge needs of patients who underwent RC, we examined the
relationship of health literacy and other clinicodemographic factors to discharge disposition.
We hypothesized that patients who underwent RC and had low health literacy were more
likely to use home health care, a skilled nursing facility or other rehabilitation services in the
immediate postoperative period.

J Urol. Author manuscript; available in PMC 2023 May 28.
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MATERIALS AND METHODS

Since November 2010, all patients admitted to our institution have been administered the
validated BHLS (fig. 1). This screening tool consists of 3 questions, which are verbally
administered by nursing staff and added to the EHR. The questions are 1) “How confident
are you filling out medical forms by yourself?” 2) “How often do you have someone help
you read hospital materials?” and 3) “How often do you have problems learning about your
medical condition because of difficulty understanding written information?”11

Patient responses are evaluated using a 5-point Likert-type scale with the total score ranging
from 3-lowest score to 15-highest score. These questions have been previously shown

to correlate with other measures of health literacy, including S-TOFHLA (Short Test of
Functional Health Literacy in Adults) and REALM (Rapid Estimate of Adult Literacy in
Medicine).12 Because to our knowledge there is no defined threshold delineating adequate
or high literacy from inadequate or low literacy, we used the mean health literacy score of
all patients in the study population to facilitate relative literacy comparisons between patient
groups.

Demographic and clinical characteristics of all RC cases from November 2010 to August
2015 were abstracted by key study personnel from the Vanderbilt University RC database
stored in REDCap (Research Electronic Data Capture).13 These data are prospectively
maintained by dedicated research staff and can be accessed by key study personnel with
appropriate institutional review board training. Health literacy data and educational status
were abstracted from EHRs by the health services research core staff according to medical
record numbers provided from the REDCap RC database.

In addition to discharge disposition (home, home health care, skilled nursing facility or
inpatient rehabilitation), the patient characteristics examined included age, gender, race,
educational attainment, marital status, insurance, BMI, preoperative albumin, CCI score and
use of neoadjuvant chemotherapy. Furthermore, we analyzed operative details such as an
open vs a robot-assisted laparoscopic approach and urinary diversion type (ileal conduit,
neobladder or Indiana pouch), length of stay and pathological tumor classification based on
the AJCC (American Joint Committee on Cancer), 7th edition.

We first performed bivariate analysis to compare patients who were discharged home
without services to those who required discharge services such as home health care, a skilled
nursing facility or inpatient rehabilitation. This was done to identify possible associations

of demographic and clinical characteristics with the use of discharge resources after RC.

We then performed logistic regression analysis adjusted for select clinical and demographic
characteristics to determine whether health literacy was associated with the use of discharge
resources.

All tests of significance were 2-tailed with p <0.05 considered significant. IBM® SPSS®,
version 22.0 was used for statistical analysis. All methods were approved by the Vanderbilt
University Medical Center institutional review board.
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Health literacy data were available on 504 patients who underwent RC during the study
period (table 1). Literacy data were missing on 34 patients (6%). The mean = SD BHLS
score was 12.2 + 2.9. The patient population was older (mean age 67.1 + 8.6 years),
95.4% were white and 83.5% were male. The mean education attainment was13.3 + 3.3
years and more than three-quarters of the patients were married. Patients carried a mix of
insurance types, including private in 33.5% and Medicaid/Medicare in 63.3% while 3.2%
were uninsured. Patients were overweight (mean BMI 28.6 + 5.4 kg/m?2) with baseline
medical comorbidities (mean CCI score 3.7 £ 2.9). Of the patients 70.4% underwent open
surgery with an ileal conduit in 82.1% while 29.6% were treated via a robot-assisted
laparoscopic approach and 17.9% underwent continent diversion.

Of all patients who underwent RC 50.6% required home health care, a skilled nursing
facility or other rehabilitation services at the time of discharge. Compared to patients
discharged home without services, those who required discharge services had a lower BHLS
score on bivariate analysis (11.9 vs 12.5, p = 0.016). Patients who needed discharge services
were older (age 70.1 vs 64.1 years, p <0.001) and more likely to be female (20.8% vs
12.0%, p = 0.008), unmarried (28.6% vs 18.4%, p = 0.008) and less educated (12.9 vs 13.7
years, p = 0.035). Patients who used additional services after discharge were never uninsured
and they more commonly had Medicare or Medicaid than private insurance. These patients
also had more comorbidities at baseline (mean CCI score 4.0 vs 3.4, p = 0.008), were more
likely to undergo ileal conduit urinary diversion (93.3% vs 71.7%, p <0.001) and had a
longer length of stay (7.3 vs 6.3 days, p <0.001).

On multivariable analysis older age (OR 1.1, 95% CI 1.0-1.1, p = 0.002), female gender
(OR 2.3, 95% CI 1.2-4.4, p = 0.019), BMI (OR 1.1, 95% CI 1.0-1.1, p = 0.034), CClI
score (OR 1.1, 95% CI 1.0el1.2, p = 0.037) and length of stay (OR 1.1, 95% CI 1.0-1.2, p
= 0.019) were significantly associated with the use of discharge resources. Patients with a
continent urinary diversion (a neobladder or an Indiana pouch) were less likely to require
discharge services than patients with an ileal conduit (OR 0.4, 95% CI 0.2-0.8, p <0.05,
table 2 and fig. 2). BHLS score was not associated with the use of services after discharge
on multivariable analysis, nor was race, education, marital status, insurance, receipt of
neoadjuvant chemotherapy, procedure approach (robotic vs open) or pathological stage.

DISCUSSION

Patients require resource intensive care after RC, including inpatient teaching by ostomy
nurses if they elect incontinent urinary diversion or instructions on catheterization if they
elect continent diversion. At hospital discharge, which is a critical transition point in post-
cystectomy care, patients review this self-care teaching and receive a multitude of other
verbal and written instructions. This is a process requiring a certain level of health literacy.
Beyond its effect on discharge teaching, health literacy may be one of many factors that
influence the patient discharge disposition after RC.

J Urol. Author manuscript; available in PMC 2023 May 28.
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In this study approximately half of the patients who underwent RC required home health
care, a skilled nursing facility or other rehabilitation services at the time of discharge. On
bivariate analysis patients treated with RC who required discharge services had lower health
literacy than those discharged home without services. Patients who needed home health
care, a skilled nursing facility or other rehabilitation services were older and more likely
to be female, unmarried, less educated and insured. These patients also had more baseline
comorbidities and a longer length of stay, and were more likely to undergo ileal conduit
urinary diversion. However, many of these differences were attenuated when controlling
for select covariates on multivariable analysis. Ultimately, older age, female gender, higher
BMI, higher CClI score, longer length of stay and the selection of incontinent urinary
diversion were significantly predictive of the use of discharge services.

Previous groups have examined the impact of health literacy at the time of hospital
discharge. Patient survey data reveal a perceived lack of knowledge of discharge instructions
in patients with marginal or inadequate health literacy and medical terminology has been
identified as a barrier to care.1#15 Choudhry et al reviewed their institutional trauma
discharge instructions and found that they were written well above a sixth grade reading
level, which is too advanced for many patients.16 Alberti and Nannini similarly found poor
comprehension of patient discharge instructions and observed that clinicians seldom clarify
patient comprehension in practice.1” In a large study of geriatric patients Albrecht et al
noted that complete noncomprehension of discharge instructions among older adults was
prevalent, including 5% for followup appointments, 27% for medications, 48% for exercise
recommendations and 50% for diet recommendations.18

Factors associated with noncomprehension included older age, depression and social
isolation. Given the many challenges in facilitating patient understanding of discharge
instructions and the adverse outcomes associated with poor patient understanding of

these instructions, IOM recently published a report summarizing the impact of discharge
instructions on outcomes to highlight the importance of transitions of care, identify quality
improvement opportunities and encourage further research.19

Few studies have examined health literacy and discharge disposition among patients
undergoing RC. We recently reported health literacy and postoperative complications,
having found that higher health literacy is associated with lower odds of complications
after cystectomy.20 However, in that study we did not specifically evaluate discharge status.
In an earlier study Aghazadeh et al from our institution evaluated discharge status after
radical cystectomy.10 Older age, poor nutritional status, unmarried status and comorbidities
predicted the need for home health care. Older age, poor exercise tolerance and longer
length of stay predicted discharge to a facility with the significant finding that patients
discharged to facilities have higher mortality rates. However, that study did not hypothesize
that health literacy impacts the discharge disposition, and those data were not available
during this earlier study period. Many other groups have assessed discharge practice patterns
as well as readmissions after RC but they did not examine health literacy as a factor driving
the use of post-discharge services or readmissions.21-26
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To our knowledge this is the first report of the association between health literacy and the
use of post-discharge resources after cystectomy. Additionally, by demonstrating specific
demographic and clinical characteristics that predict the use of discharge services, this study
identifies a patient population at risk that may benefit from targeted interventions. These
interventions could include early identification of high risk populations by administration of
the BHLS questionnaire during a preoperative visit, more intensive postoperative teaching
or anticipatory clinical care pathways that facilitate care transitions and communication
between inpatient teams and discharge facilities.

Several factors may explain why this study did not demonstrate a predictive association
between low health literacy and the use of discharge services after RC. With increasing age
there is a higher risk of low health care literacy.2” Thus, the influence of literacy on the
discharge disposition may be attenuated by the older age of this patient population. Also,
toward the end of the study period the clinical care pathway at our institution changed to
default many patients to receive discharge services, given the high readmission rates of
this patient population. This demonstrable shift toward increased use of discharge services
regardless of patient risk factors may have influenced the outcomes.

This study has strengths. 1) It identifies clinically relevant risk factors for use of discharge
services in a contemporary patient population treated with RC. These risk factors provide
targets for improved patient counseling and perioperative clinical care pathways. 2) This
study contains significant clinical granularity, given our thorough database and EHR chart
abstraction, which allowed for examination of a variety of potential predictors of the use of
discharge services after RC.

A limitation of this study is its retrospective nature. Consequently our conclusions must
be weighed carefully and primarily considered as hypothesis generating. Also, our study
cohort is racially homogenous. The fact that such a small percent of our patient population
was nonwhite limits the generalizability of these results. Another limitation is that other
confounding factors that were excluded from analysis may have influenced the patient
discharge disposition, including performance and frailty status, which are associated with
outcomes after cystectomy.28:29 astly, a potential limitation of this study is that patients
with lower literacy scores may receive more teaching and attention, attenuating the
relationship. However, our staff does not use health literacy scores to direct clinical care,
nor were there targeted interventions as part of this study.

Despite these limitations, this study identifies key risk factors (age, comorbidities and
incontinent diversion) which influence the complex self-care and ultimate discharge
dispositions of patients who undergo RC. Targeting patients with these and other risk
factors, including health literacy, may improve the discharge care of these patients in a
cost-effective manner, as demonstrated in large health systems.30

CONCLUSIONS

The discharge process after RC is a resource intensive, critical transition point after
which approximately half of patients require home health care, a skilled nursing facility

J Urol. Author manuscript; available in PMC 2023 May 28.
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or other inpatient rehabilitation services. Low health literacy may affect the patient
discharge disposition while older age, female gender, BMI, comorbidities, length of stay
and incontinent urinary diversion significantly predict the use of discharge services after
RC. These risk factors and other clinical characteristics which may influence the complex
self-care required of patients after cystectomy should be considered in the perioperative
period with increased focus on discharge planning.

Abbreviations and Acronyms

BHLS brief health literacy screen

BMI body mass index

CcCl Charlson comorbidity index

EHR electronic health record

RC radical cystectomy
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LEARNING READINESS

First say: "Many patients have trouble understanding the medical information they receive
at the hospital or doctor's office.”

How confident are you filling out medical forms by vourself?
[[] Extremety [[] Quite a bit [[] Somewhat [vF] A title bit [[]Notatall

How often do you have someone help vou read hospital materials?
[[]Attofthe time [ | Most of the time Some of the time [ | Alittle of the time [ | None of the time

How often do you have problems learning about vour medical condition because of difficulty
understanding written information?
[[JAttoftheime [ ]| Mostofthetime [ | Some ofthe time [ | A little of the ime [/ None of the time

Figure 1.
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OR (95% CI)
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Table 2.

Multivariable logistic regression model of use of discharge services

OR (95% ClI) p Value

BHLS 0.935 (0.859-1.017)  0.117
Age 1.057 (1.020-1.095)  0.002
2.246 (1.146-4.405)  0.019
1.204 (0.338-4.285)  0.774

Gender (female vs male as referent)
Race (nonwhite vs white as referent)
Education 0.951 (0.885-1.022) 0.173
0.663 (0.367-1.196) 0.172
0.636 (0.346-1.167) 0.144

Marital status (married vs not married as referent)
Insurance (private vs other as referent)

BMI 1.051 (1.004-1.100) 0.034
1.093 (1.005-1.188) 0.037
1.364 (0.789-2.360) 0.266
1.280 (0.730-2.244) 0.389

Charlson comorbidity index score
Neoadjuvant chemotherapy (yes vs no as referent)
Procedure (robotic vs open)

Continent urinary diversion (neobladder or Indiana pouch vs ileal conduit as referent) ~ 0.419 (0.211-0.830)  0.013
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Length of stay (days)

Pathological stage (muscle vs nonmuscle invasive as referent)

1.128 (1.020-1.247)
0.736 (0.443-1.224)

0.019
0.237
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