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A B S T R A C T

Objectives: To test concurrent validity and acceptability of the Single Item Literacy Screener (SILS), Test of
Functional Health Literacy (S-TOFHLA) and the Newest Vital Sign (NVS) in hospitalized adults with heart failure
(HF).
Background: Health literacy is not routinely evaluated in adults hospitalized with HF. Low health literacy is
linked to poor HF self-care and hospital readmissions.
Methods: SILS, NVS and S-TOFHLA were completed by 85 patients with HF. Measures were examined for in-
ternal consistency reliability and acceptability. The NVS and S-TOFHLA were correlated with the SILS to es-
tablish concurrent validity.
Results: The NVS (α = 0.70) and S-TOFHLA (α = 0.88) were reliable. The SILS significantly correlated with the
S-TOFHLA (r= −0.308). The S-TOFHLA (M= 6.16) and NVS (M= 6.10) were acceptable measures.
Conclusion: The S-TOFHLA and NVS were reliable and acceptable measures of health literacy in hospitalized HF
population. The SILS correlated with the S-TOFHLA and may predict low health literacy when hospitalized. NVS
total scores in this population aligned with the recent NAAL survey. Hospitalized adults with HF agreed to share
the health literacy scores with their providers.

1. Introduction

Heart failure (HF) is a predominant diagnosis with approximately
6.5 million afflicted in the United States alone and projected to increase
by 46% by 2030 (American Heart Association, 2018). The cost of HF in
2012 was $30.7 billion and predicted to reach $69.8 billion by 2030,
despite national efforts to curtail expenses (American Heart
Association, 2018; Heidenreich et al., 2013). A considerable portion of
HF expenditure is for emergency department visits and readmissions to
acute care hospitals within 30 days of hospitalization (Bennett et al.,
2005; Hernandez et al., 2010, Calvillo-King et al. (2013). These visits
are often attributed to difficulties in performing adequate HF self-care
behaviors (Riegel et al., 2009; Riegel, Jaarsma, & Stromberg, 2012).
Health literacy is one factor linked to poor self-care (Lee, Arozullah, &
Cho, 2004; Van der Vaart et al., 2012; Westlake, Sethares, & Davidson,
2013).

Health literacy is the capacity to obtain, process and understand
health information and services needed to make appropriate health
decisions (Institution of Medicine, 2004). Although research shows that

illness and hospitalization can greatly impact health literacy and the
comprehension of HF education necessary to sustain self-care in the
community (Evangelista et al., 2010), health literacy is not routinely
assessed. Measuring health literacy during hospitalization may con-
tribute to a more accurate measure of capacity for HF self-care educa-
tion prior to discharge home. Identification of a feasible measure of
health literacy for those hospitalized with HF may contribute to patient-
centered, tailored education that proves more cost–effective and fo-
cuses on improving patient outcomes following an acute HF exacerba-
tion.

In 2012, in an effort to reduce costly readmission rates, the Centers
for Medicare and Medicaid Services introduced the Readmissions
Reduction Program, directing new reimbursement policies that include
decreasing payments to hospitals for HF readmissions (CMMS;, 2013).
Subsequently, healthcare system and provider focused interventions
addressing discharge enhanced the transition home for some p
(Coleman, Parry, Charmers, & Min, 2006; Jack et al., 2009; Naylor
et al., 2004), however, the impact of individual patient characteristics
on HF self-care education following urgent care and hospitalization
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remains a poorly understood component in the HF readmission equa-
tion. Current research reports 55.4% of patients with HF are discharged
home without post-acute care services following hospitalization
(Dolansky et al., 2010). Therefore, many patients with HF are expected
to perform highly complex, HF self-care behaviors without the support
of post-acute care services (Riegel et al., 2009; Riegel, Lee, & Dickson,
2011). Non-adherence to HF self-care can significantly contribute to HF
urgent care and hospital readmission (Hope, Wu, Tu, Young, & Murray,
2004; Murray et al., 2009; Paul, 2008) and in several studies, self-care
adherence to the prescribed HF regimen was associated with reduced
all-cause mortality and decreased hospital readmissions (Baker et al.,
2007; Ditewig, Blok, Havers, & van Veenendaal, 2010; Jovicic,
Holroyd-Leduc, & Strauss, 2006; Koelling, Johnson, Cody, & Aaronson,
2005; McAlister, Stewart, Ferrua, & McMurray, 2004; Riegel et al.,
2011; van der Wal, van Veldhuisen, Veeger, Rutten, & Jaarsma, 2010).

2. Health literacy

A number of national organizations provide guidelines for con-
sistent HF education to prevent readmission and improve outcomes but
fail to include health literacy measurement as a component of discharge
education (Hunt et al., 2009; Francis et al., 2010; Paul, 2008). Patient
understanding, retention and ability to make adequate decisions using
HF self-care knowledge is variable depending on individual patient
characteristics (Riegel et al., 2012). A major characteristic contributing
to effective knowledge of HF self-care is health literacy (Evangelista
et al., 2010; Riegel et al., 2009).

Health literacy is a broad concept encompassing various skills in-
cluding reading comprehension such as locating and interpreting in-
formation in documents (print literacy); basic numerical knowledge
such as interpreting food labels, trending body weight, and following
prescription labels (numeracy); and listening, speaking and decision
making (oral literacy) (Berkman, Sheridan, Donahue, Halpern, &
Crotty, 2011). Health literacy impacts successful navigation of complex
healthcare systems and communication with multiple healthcare pro-
viders. The widespread prevalence of low health literacy was reported
in the most recent national survey entitled National Assessment of Adult
Literacy (NAAL). Although the majority of Americans scored within the
intermediate health literacy range, 43% of the population, approxi-
mately 75 million adults, scored at basic and below basic health literacy
levels. The NAAL report further indicated those with lower health lit-
eracy scores were predominantly male, were over 65 years of age,
completed less formal education, and had Medicare, Medicaid, or no
health insurance (Kutner, Greenberg, Jin, & Paulsen, 2006).

Clinicians in hospital-based settings have a key role in assessing
patient knowledge and skills needed to successfully manage self-care
and health outcomes following hospital discharge (Baur, 2011). A gap
exists in the literature documenting clinician appraisal of health lit-
eracy, knowledge of strategies to improve health literacy, and tailoring
discharge teaching to patient health literacy level. Although various
instruments measuring health literacy appear in the literature, many
are quite lengthy for clinical settings, present significant patient and
provider burden, and lack data supporting usage across patient popu-
lations and settings (Johnson & Weiss, 2008; Mancuso, 2009; Shaw,
Armin, Torres, Orzech, & Vivian, 2012). Many health literacy mea-
surements narrowly estimate single domains of health literacy, in-
cluding the well published, Rapid Estimate of Adult Literacy in Medicine
(REALM), which measures only reading ability. Few measurements
incorporate other aspects contributing to health literacy, including lis-
tening, decision making, and numeracy (the ability to use and under-
stand numbers), important for successful behaviors necessary in HF
self-care (Moser et al., 2012; Riegel et al., 2011).

Numerous health literacy measures are available in the literature;
however, few agree on the criteria for selecting appropriate measures
for specific groups such as HF populations (Powers, Trinh, & Bosworth,
2010). For the purpose of this study, the Short Test of Functional Health

literacy in Adults (S-TOFHLA) (Brief), the most often studied measure,
the Newest Vital Sign (NVS) a relatively new instrument which ex-
amines nutrition labels, and Single Item Literacy Screener (SILS) will be
used. The measures were selected based on their established psycho-
metric properties and broader definition of health literacy, including
reading and numeracy domains. The SILS was included to compare its
efficacy and concurrent validity with the NVS and the S-TOFHLA in
identifying risk for low health literacy. The aim of this study was to
evaluate the acceptability of two valid and reliable health literacy
measures: the NVS, the S-TOFHLA and concurrent validity with the SILS
in community dwelling adults hospitalized with HF.

3. Methods

3.1. Study design and subjects

This cross-sectional study tested the internal consistency reliability
and acceptability of the S-TOFHLA and NVS, and established con-
current validity with the SILS for measuring health literacy in 85 hos-
pitalized adults diagnosed with HF from three non-teaching, commu-
nity hospitals in the northeast. All patients were > 18 years of age,
screened for sensory impairment by the Snellen chart for vision and
Hearing Handicap Inventory for the Elderly-Screening version (HHIE-S)
for hearing difficulty (Nondahl et al., 1997), dementia, and depression.
The HF diagnosis was verified by the Framingham Diagnostic Criteria
(McKee, Castelli, McNamara, & Kannel, 1971) prior to data collection.
Participants were excluded from the study if unable to read English,
failed sensory screening (unable to read Snellen chart with correction
and scored below 8 on the HHIE-S), had an active mental illness in-
cluding acute delirium and dementia, or currently resided in long-term
care. Informed consent and data collection were completed in one 45-
min interview. The study was approved by the university and hospital
IRB committees and patients provided written informed consent in
addition to participating in teach-back method to verify patient under-
standing of study (Kripalani, Bengtzen, Henderson, & Jacobson, 2008).

3.2. Measurements

Age, gender, ethnicity, education level, marital status, and socio-
economic status were obtained by interview. Depression and dementia
risk were evaluated using the PHQ2 (Kroenke, Spitzer, & Williams,
2003) and the Mini Cog (Borson, Scanlan, Brush, Vitallano, & Dokmak,
2000) tests respectively. HF diagnostic criteria and comorbid disease
was verified by an IRB approved patient medical record review.

3.2.1. Short test of functional health literacy
The S-TOFHLA, is a shortened version of the TOFHLA. The S-

TOFHLA has a self-administered reading component consisting of two
passages followed by 36 questions and four interviewer-administered
numeracy items. It uses a cloze procedure in which every fifth to se-
venth word in the passage is omitted and the participant selects a re-
sponse for the missing word. The raw scores of the S-TOFHLA (0–100
points) are converted into three categories: inadequate (0–53 points),
marginal (54–66 points), and adequate health literacy (67–100 points)
(Baker, Williams, Parker, Gazmararian, & Nurss, 1999).

The reliability coefficient for the S-TOFHLA is reported to be α = 0.
98 for all items combined (Baker et al., 2002). The reading component
of the S-TOFHLA correlates highly with the widely used Reading Esti-
mate of Adult Literacy in Medicine (REALM) (Spearman co-effi-
cient = 0.81). The numeracy component of the S-TOFHLA correlates
moderately with the REALM (Spearman coefficient = 0.61), which is
expected, the REALM does not contain numeracy components (Jordan,
Osborne, & Buchbinder, 2011). The S-TOFHLA instrument takes < 10
min to administer, however, in this study participants received addi-
tional time to complete the instrument based on recommendations by
Kirk et al. (2011) and Robinson et al. (2011). Both of these authors
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recommend providing additional time for individuals with chronic ill-
ness due to high incompletion rates.

3.2.2. Newest vital sign
The Newest Vital Sign (NVS) is a screening measure of health lit-

eracy requiring participants to read and interpret numerical facts by
reading a standard nutritional label (Weiss et al., 2005). The questions
measure the participant's ability to make mathematical calculations, be
mindful of certain ingredients that maybe potentially harmful, and
make decisions based on the information provided on the nutrition
label (Weiss et al., 2005).

Clinicians can administer the NVS in the clinical setting in ap-
proximately three minutes. The scoring of the instrument is based on six
questions. A total score of 0–1 points suggests a high likelihood of mar-
ginal/inadequate literacy, 2–3 points suggests the possibility of marginal/
inadequate literacy, and a score of 4–6 points indicates adequate literacy.
The authors of the NVS (Weiss et al., 2005) reported acceptable relia-
bility, with a Cronbach's alpha of 0.76 and good criterion validity when
compared with the Test of Functional Health Literacy (TOFHLA),
(r= 0.59, p < .001). The area under the ROC curve predicting
TOFHLA scores was 0.88. The sensitivity and specificity for identifying
low literacy in those with scores under 2 points (limited health literacy)
were 72% and 87%, respectively. The NVS is moderately correlated
with the S-TOFHLA (r= 0.61), a higher correlation than the REALM
(r= 0.41), which requires no reading comprehension or numeracy
components (Jordan et al., 2011), these studies were completed in
outpatient settings.

3.2.3. Single-item literacy screener
The Single-item Literacy Screener is a brief instrument developed to

identify limited reading ability. The SILS performed moderately well in
primary care settings in adults (Morris, MacLean, Chew, & Littenberg,
2006). This item asks, “How often do you need to have someone help you
when you read instructions, pamphlets, or other written material from your
doctor or pharmacist?” Responses range from 1 =Never to 5 = Always.
The cutoff point of 2 captures all patients potentially requiring addi-
tional assistance understanding health related information (Cornett,
2009). Current literature reported the sensitivity for detecting limited
reading ability as 54% and the specificity as 83%, with an area under
the receiver operating curve (ROC) of 0.73% (Morris et al., 2006).

3.2.4. Acceptability
At the conclusion of the study, participants completed an appraisal

of the NVS and the S-TOFHLA. The seven-question, author developed
instrument surveyed the acceptability of each health literacy measure
(Table 1). Participants answered “yes” or “no” to questions, and scores
were summed to obtain instrument acceptability scores. The range of
scores was 0–7, with 0 representing low acceptability and 7 high ac-
ceptability. Acceptability included items such as the [test] questions were
easy to answer, the [test] was too long, and I would be comfortable sharing
the results with my provider.

3.3. Statistical analysis

All quantitative data were analyzed using SPSS version 22.0 for
Windows, p values of < 0.05 were considered statistically significant.
Descriptive statistics were used to describe the patient characteristics,
study variables and acceptability. To evaluate the internal consistency
reliability of the NVS and S-TOFHLA, Cronbach's alpha coefficient was
computed. To evaluate concurrent validity between the self-report SILS,
with the S-TOFHLA and NVS, Pearson correlations were calculated and
reported: the SILs with S-TOFHLA and SILs with NVS. The magnitude
and significance of the correlation coefficient are reported. Participant
acceptability of the NVS and S-TOFHLA measurements was measured
using means and standard deviations of instrument evaluation items.

4. Results

The sample (N= 85) was predominantly male (67%), non-Hispanic
white (95%), 76–90 years of age (48%), and resided alone (34%). Only
20% of the sample reported not completing high school and the rest
completed high school or additional years of college and 21% reported
having ‘less than enough’ means to meet their monthly expenses
(Table 2). Fifty-two percent reported a hospitalization within
12 months and 64% hospitalized within the preceding 24 months. A

Table 1
Health literacy participant evaluation instrument.

Yes No

Newest Vital Sign

1. Overall, it was a good tool.
Newest Vital Sign Written Format

2. I had no trouble understanding the NVS.
3. The NVS was easy to read
4. The questions in the NVS were easy to answer.
5. I think the NVS was too long.
6. I did not know what most of the questions meant.
7. I would be comfortable sharing the results of this test with my

provider.
Other Comments:
S-TOFHLA

1. Overall, it was a good tool.
S-TOFHLA Written Format

2. I had no trouble understanding the S-TOFHLA.
3. The S-TOFHLA was easy to read
4. The questions in the S-TOFHLA were easy to answer.
5. I think the S-TOFHLA was too long.
6. I did not know what most of the questions meant.
7. I would be comfortable sharing the results of this test with my

provider.
Comments:

Table 2
Demographic characteristics of participants (N= 85).

Characteristic N %

Age (years)
≤65 11 13
66–75 33 39
76–90 41 48

Ethnicity
White Non-Hispanic 81 95
Portuguese 3 3.5

Primary Language
English Primary Language 77 90
English Not Primary Language 8 10

Education Level
< 8th Grade 6 7
Some High School 11 13
High School Graduate 36 42
Some College 16 19
College Graduate 16 19

Marital Status
Single 8 9
Divorced 8 9
Married 46 54
Widowed 24 28

Household
Lives Alone 29 34
Lives with 1 Person 37 44
Lives with 2 ≥ 19 22

Socioeconomic Status
Enough Means 61 72
More than Enough Means 6 7
Not Enough Means 18 21
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majority reported HF symptoms within NYHA Class III (54%) and Class
IV (15%), and 49% reporting three or more comorbidities. Depression
was evident with 33% of patients reporting depressive symptoms as
measured with the PHQ2 within the past two weeks (Table 3).

Descriptive statistics of HL total scores on the SILS, NVS, and S-
TOFHLA are reported in Table 4. On the SILS, 37% responded always,
often and sometimes needing assistance in reading material from their
doctor or pharmacist, suggesting inadequate health literacy using the
SILS screening instrument. Similarly, 17% of the participants scored
within the 0–1 range, suggesting limited health literacy when completing
the NVS. Whereas, 8% of the participants scored within the inadequate
functional health literacy level, 5% within the marginal functional health
literacy level, and 87% in the adequate functional health literacy level
using the S-TOFHLA instrument.

The Cronbach's alpha coefficient was computed to assess internal
consistency reliability of the Newest Vital Sign and the S-TOFHLA. In
this study, the Cronbach's alpha coefficients for the six-item Newest
Vital Sign was α = 0.70 and the 40 item S-TOFHLA (combined nu-
meracy and prose items) was α = 0.88 The reporting of reliability
coefficients is inconsistent in the health literacy literature (Altin, Finke,
Kautz-Freimuth, & Stock, 2014). Coefficient alphas in this study were
acceptable and consistent with those reported by Peterson et al. (2011)
and Robinson et al. (2011) in the HF population. Both the NVS and S-
TOFHLA demonstrated adequate internal consistency reliability in the
hospital setting. As expected, the instrument with more items, S-

TOFHLA, had a higher level of reliability (Tavakol & Dennick, 2011).
Total scores from the screening instrument (SILs) underwent cor-

relation testing to examine concurrent validity between the SILS and
the multi-question measurements: the NVS and the S-TOFHLA. The SILS
was found to be significantly and negatively correlated with the S-
TOFHLA (r= −0.308, p= .004) but not significantly correlated with
the NVS (r= −0.186, p= .089). Negative correlations are expected
due to the fact that higher scores on the SILs suggest lower levels of
health literacy.

At the conclusion of the study, each participant completed an ap-
praisal of the NVS and the S-TOFHLA. No acceptability scores were
obtained on the SILS in this study because of its ease of use and minimal
patient burden. The mean acceptability scores for the S-TOFHLA
(M= 6.16, SD= 1.27) and the NVS (M= 6.10, SD= 1.30) were highly
comparable.

5. Discussion

Although racially homogeneous, this sample of patient with HF
were demographically similar to those conducted in hospital settings
targeting other medical diagnoses (Baker et al., 2002; Mitchell,
Sadikova, Jack, & Paasche-Orlow, 2012; Morris, Grant, Repp, MacLean,
& Littenberg, 2011), however, this sample was better educated and
reported higher incomes than previously studied urban populations,
which may explain the higher literacy levels on the S-TOFHLA re-
quiring mainly reading skill.

In this sample of hospitalized patients, 39% were hospitalized
within 24 months and 31% within 12 months following a hospital dis-
charge; these findings are consistent with national HF readmission rates
(Medicare Payment Advisory Commission, 2008). Similarly, a majority
of the sample reported severity of HF symptoms within NYHA Class III
(54%) and Class IV (15%), and 49% reporting greater than three or
more comorbidities which complicates discharge education and disease
management in the community. In addition, depression was evident
with 33% of patients reporting depressive symptoms which further
impacts ability to comprehend and perform adequate HF self-care at
home (Riegel et al., 2011).

6. Health literacy scores

6.1. S-TOFHLA

Health literacy scores measured using the S-TOFHLA were high,
with only 8% of the sample in the inadequate health literacy level and 5%
in the marginal health literacy level (Table 4). These total scores are
significantly different from health literacy scores reported in one study
where up to 60% of inpatients were classified as having limited health
literacy using the S-TOFHLA (Morris et al., 2011). These findings in-
dicate higher S-TOFHLA scores than those reported in the literature,
where the prevalence of low health literacy averaged 39% in a sys-
tematic review of studies of adults with HF (Cajita, Cajita, & Han,
2015). Although education, primary language, and ethnicity were si-
milar in both study populations, Morris et al. (2011) did not measure
cognition and vision, which could subsequently increase the number of
participants with limited health literacy. The extended time given to
complete the health literacy measurements in this study might have
created a ceiling effect with a clustering of higher scores, specifically in
the S-TOFHLA total scores.

6.2. NVS

When health literacy was measured using the NVS, a numeracy-
based screening instrument, 17% had limited health literacy and 38%
had possible limited health literacy (Table 4). These findings were more
consistent with literacy levels previously reported in hospitalized adults
measured by the S-TOFHLA (Morris et al., 2011),In comparing the total

Table 3
Heart failure characteristics of participants (N= 85).

Characteristic n %

Years with Heart Failure
< 1 Year 26 31
13–24 Months 7 8
3–5 Years 7 8
> 5 Years 33 39
Unsure 12 14

New York Heart Association Classification
Class I 2 2
Class II 24 28
Class III 46 54
Class IV 13 15

Ejection Fraction
< 40 Systolic HF 33 39
> 40 Diastolic HF 40 48
Not Available 12 14

PHQ2-Depression Screen
0–3 57 67
4–6 28 33

Table 4
Health literacy measurement total scores.

Characteristic n %

Single-Item Literacy Screener:
How often do you need to have someone help you read instructions or pamphlets,
or other written material from your doctor or pharmacist?

Always 6 7
Often 11 13
Sometimes 14 17
Rarely 15 18
Never 39 46

Newest Vital Sign Total Scores:
0–1 Limited health literacy 13 17
2–3 Possible limited health literacy 32 38
4–6 Adequate health literacy 39 46

S-TOFHLA Total Scores:
0–53 Inadequate Functional health literacy 7 8
54–66 Marginal Functional health literacy 4 5
67–100 Adequate Functional health

literacy
74 87
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scores between the S-TOFHLA and the NVS, the NVS scores were lower
as expected with a screening instrument, indicating that these well-
educated, patients with HF had difficulty with the HL instrument (NVS)
requiring substantial mathematical computation. HF self-care including
medication management, sodium restrictions and weight management
require numerical literacy to adequately perform HF self-care.

7. Reliability of health literacy measures

Although most patients with HF enter the hospital with acute
symptoms and multiple comorbidities, the S-TOFHLA and the NVS were
both reliable measures in this setting (α = 0.88 and α = 0.70, respec-
tively). The Cronbach alpha coefficient should be greater than or equal
to 0.70 (Polit & Beck, 2012). In this study, the NVS Cronbach alpha was
0.70. This finding is comparable to a previous report of a Cronbach's
alpha of 0.76 (Osborn et al., 2007). Instruments with fewer than 10
items often have lower Cronbach values; however, this six-item mea-
surement demonstrated acceptable internal consistency reliability in
this population and setting.

The Cronbach alpha for the numeracy and prose items of the S-
TOFHLA was 0.88. This value was consistent with previously reported
reliability coefficient of 0.98 (Baker et al., 2002) from out-patient set-
tings. The difference in reliability scores may be reflective of the po-
pulation and in-patient setting; 69% reported symptoms consistent with
the NYHA Class III and IV, 83% reported multiple comorbidities, and
52% were hospitalized within the previous 12 months.

Both measurements supported internal consistency reliability, with
the S-TOFHLA supporting the higher level of reliability. Acceptable
reliability is important; the instruments include both numeracy literacy
and reading literacy items, both necessary to perform the successful HF
self-care that requires active HF symptom monitoring and management
(Riegel et al., 2009). The health literacy measurement literature is
dominated by studies investigating single-domain (reading) health lit-
eracy measurements (Altin et al., 2014). More research is warranted to
investigate the reliability of measures that include multiple health lit-
eracy domains.

8. Concurrent validity of health literacy measures

8.1. SILS and S-TOFHLA

The SILS was negatively correlated with the S-TOFHLA
(r= −0.308, p= .004), a negative correlation implies the presence of
a conceptual relationship between the measures and supports their
synergy in assessing health literacy in hospitalized patients with HF.
This study included both subjective and objective measures of health
literacy in the acute hospital setting. Current research recommends a
multi-dimensional approach to health literacy evaluation (Altin et al.,
2014).

8.2. SILS and NVS

The SILS and the NVS were not significantly correlated (r= 0.186,
p= −0.089), in part because they evaluate different health literacy
domains. However, the use of the NVS in this clinical setting remains an
option for further inquiry considering the importance of numeracy lit-
eracy in this population. The findings in this study supported the con-
current validity.

of using the SILS to screen for limited health literacy that may re-
quire further measurement with an objective, task-oriented measure
such as the S-TOFHLA or the NVS in hospitalized patients.
Understanding the relationship between a single-item, health literacy
screener and multi-item measurements in hospitalized adults adds to
the science of health literacy. Over time, the concept of health literacy
as multi-dimensional and dynamic, warrants a more comprehensive
measurement including multiple instruments to capture all aspects of

health literacy (Altin et al., 2014).
Incorporating the SILS into the admission assessment for patients

with HF would provide a rapid screen of health literacy. High scores on
the SILS suggests low literacy levels and determines which patients are
at risk and require tailored HF education. Consequently, the findings do
not preclude using the two instruments together, for those with higher
risk for low heath literacy.

9. Acceptability of health literacy measures

This was the first study to measure patient acceptability of health
literacy measurements among patients with HF in the hospital setting.
Patients with HF reported the NVS and the S-TOFHLA were acceptable
measures to complete in the acute care setting. Acceptability of health
literacy measures in the hospital setting is an important factor to con-
sider when investigating health literacy instruments. Participant dislike
or reluctance to participate in evaluation, may lead to increased non-
response rates and poor reliability of the instruments.

Ryan et al. (2008) studied private and public medical practices for
patient acceptability to undergo health literacy assessment in the clinic
setting. Of those completing the measures, 98% agreed to participate in
HL assessment and the majority of the participants agreed to share the
findings with their providers. The acceptability of health literacy testing
in this hospital-based sample support the findings of a previous study of
health literacy measurement acceptability. These findings are im-
portant because they refute the supposition that patients are unwilling
to participate in health literacy testing in the hospital setting.

10. Limitations of the study

The limitations of the study included a small, homogeneous sample
(95% White, non-Hispanic) from three community hospitals in a rela-
tively small geographic region. The hospital sites had little ethnic di-
versity and the interviews were conducted only in English. The gen-
eralizability of this study to a more ethnically diverse population is not
valid. Further testing of the instruments in diverse populations is ne-
cessary.

The NVS and the S-TOFHLA assess the reading and numeracy do-
mains of health literacy. The knowledge of health literacy has broa-
dened over time to include reading comprehension, numeracy, and
document literacy, as well as communication and decision making.
Assessing health literacy in a multi-dimensional fashion is re-
commended by experts in the health literacy literature, including self-
report and skill measurement.

Finally, the S-TOFHLA is a timed test and we allowed additional
time to complete this self-administered test. However, we did not col-
lect the total time needed for the adult with HF to complete the test.
Knowing how much time is needed for participants to complete the test
would assist healthcare providers to understand how much time would
be needed to include this assessment in their busy practices.

11. Conclusion

Although the Institute of Medicine and the Joint Commission have
both linked health literacy with improved patient outcomes, few
healthcare settings routinely assess health literacy, and very few health
care systems have integrated such measures into their standard of care.
Health literacy screening in the HF population may determine who
needs additional support at home to perform adequate self-care and
who requires specialized HF education.

The S-TOFHLA and the NVS performed well with this population
with good reliability and acceptability. The scores in the NVS were we
more consistent with national health literacy trends from the most re-
cent NAAL survey, related to the complexity of numeracy content in
this measure. The S-TOFHLA scores were significantly higher in com-
parison to the national survey. This may be related to the higher level of
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education in this sample and the lower complexity of numeracy ques-
tions in the S-TOFHLA when compared with the NVS. While the SILS
significantly correlated with the S-TOFHLA, both literacy-based mea-
sures, this finding may indicate that the SILS be employed as a universal
screening measure for all adults with HF, and the NVS or S-TOFHLA be
completed as a measure for patients at risk of low health literacy
measured by the SILS.

Utilizing reliable and validated health literacy measurements pro-
vide clinicians with evidence-based measurements to guide their in-
terventions and improve patient and provider awareness of health lit-
eracy competency. Health literacy measurement development is needed
to translate existing health literacy measures into additional languages,
including emergent diverse populations who readily use healthcare
systems.
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