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Abstract

Objectives: Although inadequate health literacy has been shown to impact health outcomes in
other cancers, little is known about its impact in head and neck cancer (HNC). This study aimed to
determine the prevalence and predictors of inadequate health literacy and evaluate the association
between health literacy and quality of life (QOL) in HNC survivors.

Methods: We conducted a retrospective analysis of HNC survivors evaluated in a
multidisciplinary HNC survivorship clinic. Survivors had to be >1-year postcompletion of
treatment to be included in the analysis. Health literacy was assessed via self-report with the Brief
Health Literacy Screen (score <10 indicating inadequate health literacy), and QOL was measured
using the University of Washington QOL questionnaire. Linear regression with robust standard
errors was utilized to evaluate the association between health literacy and QOL.

Results: Of the 218 survivors evaluated, 13.8% (n = 30) demonstrated inadequate health literacy.
After adjusting for age, marital status, site, stage, treatment modality, and years since treatment
completion, social-emotional QOL scores for survivors with adequate health literacy were
estimated to be 10.67 points higher than those with inadequate health literacy (£ =.013). Health
literacy was not significantly associated with physical QOL after adjusting for covariates (#
=.130).

Conclusion: Inadequate health literacy is associated with a lower social QOL in HNC survivors,
and among those with inadequate health literacy, interventions to ameliorate the impact on QOL
are needed.
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INTRODUCTION

The majority of patients with head and neck cancer (HNC) present with regionally advanced
disease,12 which necessitates multimodal therapy.3 Consequently, patients are presented
with complex treatment options and must understand and appreciate the potential treatment
sequelae fully in order to participate in shared decision making and informed consent.
Although aggressive treatment regimens have resulted in improved survival, 24 especially for
those with human papillomavirus (HPV)-associated HNC,® this increased survival comes at
a cost to the survivors’ functional capacity and physical health. As the intensity of standard
therapy amplifies, survivors experience a substantial increase in acute and late treatment-
related toxicities.5:” HNC survivors not only suffer the physical burden of cancer and its
treatment (e.g., impaired swallowing, speech, and musculoskeletal function) but also
experience significant psychological (e.g., depression) and social (e.g., unemployment)
burdens.8-10

Health literacy is defined as an individual’s ability to obtain, process, and understand basic
health information and services needed in order to make appropriate health decisions.11

Patients need to know when and from whom to seek care, as well as to understand health
forms and consents and implement written and verbal instructions to manage their
healthcare effectively. In the United States, it is estimated that only 12% of adults have
proficient health literacy, whereas 14% of the population have below basic health literacy.12
To date, two studies have evaluated the prevalence of inadequate health literacy in HNC
patients. One study evaluated 60 HNC and 30 lung cancer patients and found the prevalence
of inadequate and marginal health literacy was approximately 12%, with no difference
observed in the mean literacy scores between the two cancer types.13 The other study, which

was of eight laryngology patients, reported that one-third of subjects had inadequate literacy.
14

Adults with low health literacy demonstrate limited ability to interpret health information
and to adhere to prescribed medications and treatment regimes.® Furthermore, literacy level
can impact hospital utilization and healthcare costs.16 Previous studies have demonstrated
that patients with inadequate health literacy are more likely to utilize emergency and
inpatient care services than those with adequate health literacy.1’-20 Consequentially,
patients with inadequate health literacy also bear an increased burden of healthcare cost. A
study of 92,739 veterans found the average cost per patient for those with inadequate or
marginal health literacy was significantly higher than for those with adequate literacy. The
study estimated that the 3-year cost of care for these patients was $143 million more than for
their counterparts.?! Health status has also been linked to literacy levels. Among elderly
Medicare patients, health literacy was directly associated with perceived health status, and
lower literacy was related to worse self-rated health status.19 Most significantly, inadequate
health literacy can contribute to higher mortality.1722 A prospective cohort study of 3,260
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adults enrolled in Medicare found that inadequate health literacy independently predicted
all-cause mortality.

Research evaluating literacy and health outcomes among cancer patients is limited. The
majority of this research focuses on the utilization of preventive care and recommended
screenings.23:24 There have been limited studies evaluating the effects of health literacy on
quality of life (QOL) among cancer patients. Of the few studies published, the results have
been mixed. In a study of adult cancer patients in an outpatient setting, limited literacy was
not found to be a risk factor for poorer QOL.25 However, a study of adult patients newly
diagnosed with lung, prostate, breast, or colorectal cancer demonstrated that health literacy
was positively and independently associated with health-related QOL.26 To date, none of the
studies have evaluated the association between health literacy and quality of life in HNC
patients. The purpose of this study was to 1) determine the prevalence and predictors of
inadequate health literacy, and 2) evaluate the association between health literacy and QOL
in HNC survivors.

MATERIALS AND METHODS

We conducted a retrospective analysis of adult (=18 years) survivors of HNC who completed
questionnaires on health literacy and QOL as part of their clinical evaluation. Survivors
evaluated in this analysis were seen in an outpatient, multidisciplinary HNC, survivorship
clinic from August 2017 to November 2018. To be included in the analysis, survivors had to
have completed primary treatment for squamous cell carcinoma of the oral cavity,
oropharynx, or larynx/hypopharynx at least 1 year prior to their survivorship clinic visit.
Survivors with a history of recurrence, second primaries, or distant metastasis were
excluded. See Figure 1 for the Consolidated Standards of Reporting Trials diagram. This
study was approved by the University of Pittsburgh Institutional Review Board.

Demographics and Clinical Characteristics

Demographics assessed in this study included age, gender, marital status, and race. Clinical
characteristics evaluated comprised primary tumor site (i.e., oral cavity, oropharynx, and
laryngopharynx), HPV status for oropharyngeal cancer, tumor histology, American Joint
Committee on Cancer (AJCC) 7th edition, treatment administered (i.e., nonsurgical
treatment, surgery alone, or surgery with adjuvant treatment), and time since treatment
completion.

Health Literacy

The Brief Health Literacy Screen (BHLYS) is a three-item questionnaire designed to detect
patients with suboptimal health literacy rapidly.2’ The BHLS questions are as follows:

1 How confident are you filling out medical forms by yourself?
2. How often do you have someone help you read hospital materials?
3. How often do you have problems learning about your medical condition because

of difficulty understanding written information?
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Responses to each of the three questions are measured on a 5-point Likert scale. Scores from
each question are summated, resulting in a total score ranging from 3 to 15. A cumulative
score of 9 or less indicates an inadequate level of health literacy.2’+28 Prior work
demonstrated that the BHLS correlated with the Short Test of Functional Health Literacy in
Adults (STOFHLA) and Rapid Estimate of Adult Literacy in Medicine.28 However,
compared to these other questionnaires, the BHLS can be completed rapidly (<1 minute).
The BHLS has also been utilized in a variety of research and clinical settings to measure
health literacy.29-32

Quality of Life

QOL was measured using the University of Washington Quality of Life Scale (UWQOL)
version 4. The UWQOL consists of 12 questions with response options ranging from 3 to 6
choices. Each set of response options is scaled evenly from 0 to 100. The domains are pain,
appearance, activity, recreation, swallowing, chewing, speech, shoulder, taste, saliva, mood,
and anxiety. The physical subscale score is computed as an average of six domain scores,
which include chewing, swallowing, speech, taste, saliva, and appearance. The social—
emotional subscale score is an average of anxiety, mood, pain, activity, recreation, and
shoulder function. For both subscales, potential scores range from 0 to 100; with higher
scores denoting better QOL.33:34

Statistical Analysis

RESULTS

All statistical analyses were performed using SAS 9.4 (SAS Institute Inc., Cary, NC). In the
descriptive analysis, mean and standard deviation (SD) were calculated for continuous
variables, whereas frequency and percentage were computed for categorical variables.
Comparisons of demographics and clinical characteristics between literacy groups were
examined using chi-square test (Fisher’s exact test if sample size was too small) for
categorical variables, and two-sided #test (Kruskal-Wallis test if normality assumption was
not satisfied) for continuous variables. Linear regression with robust standard errors was
performed to analyze the association between QOL (physical and social-emotional
subscales) and health literacy (inadequate or adequate), after adjusting for age (years),
marital status (dichotomous), site, stage, treatment modality, and years since treatment
completion.

Demographics and Clinical Characteristics

The majority of patients were white (92.7%, n = 202), married (72.0%, n = 157), and male
(76.6%, n = 167), with a mean age of 64.8 years [range: 29-86 years; SD = 9.84]. The most
common primary tumor site was oropharynx (46.8%, n = 102), followed by oral cavity
(28.9%, n = 63) and larynx/hypopharynx (24.3%, n = 53). Most patients (75.7%, n = 165)
had advanced stage (i.e., AJCC stage I11-1V) cancer at the time of diagnosis. Of the 218
survivors, 54 (24.8%) underwent surgical intervention alone; 84 (38.5%) patients received
nonoperative therapy; and 80 (36.7%) underwent surgical intervention and received adjuvant
therapy. The mean time from treatment completion was 6.5 years (range 1 to 39 years, SD =
5.74) (see Table I).
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Health Literacy

The mean total health literacy score was 12.78 (SD = 2.65, range = 4-15). A total of 13.8%
(n = 30) of patients scored a 9 or lower, indicating inadequate health literacy. The mean age
of patients with inadequate health literacy (mean = 64.8 years) did not differ significantly
from that of patients with adequate health literacy (mean = 64.7 years) (P=.961). Similarly,
there was no significant difference in health literacy between racial groups (P = .880). No
clinical characteristics were associated with health literacy.

Quality of Life

For the survivors reporting inadequate health literacy, the mean physical QOL score was
69.6 (SD = 17.84), and the mean social QOL score was 65.9 (SD = 22.27). For survivors
reporting high health literacy, the mean physical and social QOL scores were 77.9 (SD =
17.49) and 79.7 (SD = 17.60), respectively (Table Il). The social QOL score for patients
with adequate health literacy level is estimated to be 10.67 points (P=.013, 95% confidence
interval, 2.25,19.09) higher than patients with inadequate health literacy level, while
accounting for years since treatment, age, marital status, site, stage, and treatment modality.
After adjusting for the covariates, health literacy was not significantly associated with
physical QOL (P=.130 (Fig. 2).

DISCUSSION

The results of this study demonstrate that 14% of HNC survivors reported inadequate health
literacy, which is slightly higher than the previously reported prevalence of 12%.13 Although
research on this topic is sparse, the percent of patients with inadequate health literacy
reported in our study was similar to those noted in other populations, including those with
other cancer and chronic medical conditions.13:14:35.36 |n a study of 1,463 colorectal cancer
survivors, 14% demonstrated low subjective health literacy.3® Additionally, in a longitudinal
study of newly diagnosed breast cancer patients, inadequate literacy rates varied from 16.5%
to 18% across three time points.3® To our knowledge, this study was the first to describe the
prevalence of health literacy in a large, diverse sample of HNC survivors.

Although not significant in our analysis, age, ethnicity, and education have consistently been
associated with health literacy.37-38 Previous studies have demonstrated that middle-aged
and older adult patients tend to report lower health literacy.15:3940 In our analysis, the
average age of survivors was similar between the two health literacy levels, which may be
the result of limited younger adults in our sample. The majority of survivors were between
the ages of 56 to 70 years of age, which is consistent with the general demographic of HNC.
41 Due to the retrospective nature of our analysis, we could not obtain education level or
income from survivors, but future studies on health literacy should include education and
income as a variable of interest.

Health literacy has been shown in multiple disease settings, including cancer, to impact the
QOL for patients. Our study demonstrated that inadequate health literacy was only
significantly associated with lower social-emotional QOL. Prior studies have reported that a
7- to 10-point difference in UWQOL scores is considered a clinically meaningful difference.
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24243 1n our study, we noted a 10.67 point different in social-emotional QOL, representing
a clinically meaningful difference. However, health literacy and physical QOL were not
significantly associated. Patients with lower health literacy are more likely to be
noncompliant with treatment and to report higher unmet informational needs and more
mental distress, which may contribute to overall poorer QOL.35:36:44.45 Early intervention to
improve patient understanding and health literacy, therefore, may improve patient QOL not
only during but after treatment. Prior research has shown that interventions to improve
health literacy resulted in a higher rate of patient adherence to treatment.1® Patient
navigation programs that educate patients, address patient concerns, and facilitate
coordination of care may lead to improved health literacy and understanding related to their
disease.#® Further research is needed to determine the relationship between QOL and health
literacy in order to develop and promote effective interventions to reduce literacy-related
health disparities in HNC patients.

Moreover, our work demonstrates the feasibility of utilizing the BHLS in the clinical setting.
The BHLS was administered during a busy HNC clinic without leading to appointment
delays. Although there is no established best method to assess health literacy, the BHLS has
been noted by patients in other clinical settings to be easier to read and complete. Patients
felt more comfortable responding to the BHLS survey compared to lengthier surveys such as
the STOFHLA.47

This study has some limitations. The data obtained in this study was cross-sectional.
Therefore, a causal association between health literacy and QOL cannot be inferred. The
results of this study may also be subject to survival bias. Furthermore, the questionnaires
utilized to measure health literacy and QOL relied on survivors’ self-report, which may be a
source of bias. Further studies should consider evaluating additional measures of health
literacy and health outcomes to validate the results noted in this analysis. Finally, our sample
obtained from one specialty HNC practice, in a single institute, which resulted in a racially
homogenous sample. Future studies should employ strategies to ensure a racially diverse
sample to explore the influence of race on health literacy adequately.

CONCLUSION

Our study demonstrated that inadequate health literacy was significantly associated with
lower social-emotional QOL. Given the results of our study and others demonstrating the
impact health literacy has on patient-reported outcomes, a system-level adoption of health
literacy as a baseline measure is warranted to improve quality of care and reduce disparities.
Further prospective research is needed to confirm these findings and understand how health
literacy influences HNC survivors’ behaviors, overall health, and survival. Finally,
interventions to ameliorate the impact of health literacy on dimensions of QOL are needed to
optimize the health of survivors.
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237)
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Fig. 1.

Consolidated Standards of Reporting Trials Flow diagram.
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Fig. 2.

Aéqsociation between health literacy (BHLS) and quality of life (QOL). (Left) Physical QOL.
(Right) Social QOL. Hypothesis tests were performed after adjusting for age, marital status,
site, stage, treatment modality, and years since treatment. BHLS = Brief Health Literacy
Screen; QOL = quality of life.
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TABLE Il

University of Washington Quality-of-Life Subscale Scores for the Whole Group and by Health Literacy Level
(N =218).

Variables Total (N=218) Inadequate Health Literacy (n=30) AdequateHealth Literacy (n = 188)
Physical QOL, mean + SD 76.7+17.7 69.6 +17.8 779175
Social-emotional QOL, mean + SD 77.8+18.9 65.9+22.3 79.7 £17.6

SD = standard deviation; QOL = quality of life.
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