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Abstract

Health literacy is of great importance for clinicians to maximize patient involvement and in the effective delivery of
healthcare services. Health literacy driven health communication strategies may encourage appropriate and optimal
use of healthcare resources and medications. We evaluated health literacy level in veterans with unique population
demographics and focused on patient self-perceived health status (SPHS). Veterans (N=194) were enrolled in this
cross-sectional study. Only 40% had poor or inadequate health literacy level. Older individuals displayed poorer
health literacy level. 57.2% of the patients had good/above SPHS. Patients with good or above SPHS had 1.7 times
higher (OR: 1.68, 95% CI=0.79-3.54) compared to patients with below good SPHS. Veterans with hospitalization
were 11% less likely (OR=0.89) to report good or adequate health literacy level compared to those not hospitalized.
Veterans with good or adequate health literacy level perceived their health status to be better than veterans with
poor or inadequate health literacy. Using plain and simple language by providers while counseling patients about
their disease and medications, might have a positive ripple effect on the current patient-centered care delivery.
Clinicians could use a tailored approach to improve communication with patients.

Keywords: Veteran; Health literacy; Medication use; Numeracy
skills; Self-perceived health status

Introduction
Health literacy is of great importance for clinicians to maximize

patient involvement and in the effective delivery of healthcare services.
Improving health literacy level is paramount, not only in the delivery
of health care services, but is also necessary for patient comprehension
of health-related topics and patient-centered care. To that effect, the
promotion of adequate health literacy is a driving force for maintaining
and promoting health. Factors influencing health literacy is of great
interest for clinicians. Similarly, self-perceived health status (SPHS) is
an important determinant of health status related to functional status,
morbidity and mortality, and health-related quality of life (HRQOL).

Key determinant of healthcare costs and outcomes is health literacy.
Adequate health literacy skills provide the means for effective health
care delivery. National data shows patients with low health literacy
have increased office visits, emergency room visits, and increased costs
associated with those visits and prescription medications [1]. Low
health literacy is also associated with negative health outcomes,
including difficulty taking medications properly, issues understanding
health messages, decreased use of preventative services, and increased
hospitalizations [2].

In the Veteran Affairs (VA) population health literacy is of concern
due to its unique population demographics. Most VA patients are older
adult males. Low health literacy in older adults predicts reduced
physical function, mental health, and increased mortality compared to
those with adequate health literacy skills [2,3]. On average, VA
veterans also have more chronic conditions than non-veterans and

lower socioeconomic status than veterans not using VA care, further
implicating concern [4].

Few studies have investigated the impact of health literacy on health
outcomes in the veteran population. Haun et al. confirmed an inverse
association between health literacy and healthcare utilization and
spending in the veteran population mirroring general population
trends [5]. Previous studies investigated the association between health
literacy and intermediate measures such as medication adherence
[6,7], adverse drug events, and patient-physician relationships [8] in
the veteran population. To date, none focus on the relationship
between health literacy and global health status in the veteran
population. Self-perceived health status (SPHS) is an important
determinant of health status related to functional status, morbidity and
mortality, and health-related quality of life (HRQOL).

Therefore, the objective of this cross-sectional study is to evaluate
factors associated with health literacy level in veterans with a focus on
patient self-perceived health status (SPHS).

Methods

Study population
A total of 194 veterans receiving ambulatory care services at the

Kansas City Veteran Affairs Medical Center (KCVAMC) were
randomly selected and enrolled in this cross-sectional study. All
consented participants were interviewed in-person. Newest Vital Sign
(NVS) score was used to measure health literacy level. Veteran socio
demographic, clinical characteristics, current medication use, and
SPHS were measured. Recruitment and exclusion of study participants
are shown in Figure 1.
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Study protocol
This study was approved by the local VA Office of Research and

Development (ORD) and reviewed by the VA Central Institutional
Review Board and by the University of Kansas IRB. For each eligible
and consenting patient, a research assistant administered all health
literacy tests during the patient’s ambulatory visit. All screeners
received standardized training on the administration of screening
instruments, which consisted of an in-person presentation, practice
sessions administering the instruments to mock patients, and
monitored screening of the first patient. The screeners consisted of VA
pharmacists, a pharmacist research assistant and a pharmacy professor.
Training included specific instruction to avoid language that might
lead patients to lean toward one response or the other. Screeners read
participants standardized instructions for each of the health literacy
screening instruments and recorded the start and stop times for all
screening. Screening did not interfere with patient care. Screening
could be continued after an interruption (laboratory or imaging
studies, patient appointment time, etc.) provided, it was completed
within a certain time frame. When present during screening, family
members, caregivers or friends were asked not to assist with responses.
The screeners carefully recorded all participant responses.
Demographic data elements were collected during the interview.
Missing demographic data and number of comorbidities, hospital
admissions, and prescriptions was abstracted from the VA patient
information portal, Computerized Patient Record System (CPRS).

Measures

Sociodemographic
Self-reported sociodemographic information included participant

age, gender, race or ethnicity, education, and the number of different
prescription medications taken daily.

Health literacy test: NVS
The screening tools administered included the Newest Vital Sign

(NVS). The NVS is a validated, quick, and comprehensive health
literacy screening tool. The NVS requires patients to answer 6
questions based on an ice cream nutrition label and assesses patient
numeracy, comprehension, and abstract reasoning skills [9]. The
assessment takes on average 3 minutes to administer. A score of 4 or
greater (out of 6) indicates adequate health literacy; while a score less
than 4 indicates possible limited health literacy (sensitivity 100%,
specificity 64%) [9]. Compared to the other health literacy assessment
tools Test of Functional Health Literacy in Adults (TOFHLA), Short
Test of Functional Health Literacy in Adults (S-TOFHLA), Rapid
Estimate of Adult Literacy in Medicine (REALM); NVS is the shortest
test that includes a numeracy component, thus making it a suitable
option in busy primary care settings [10].

Clinical characteristics and hospitalization status
VA’s electronic medical record portal, CPRS, was used to collect the

number of different prescription medications veterans were taking at
the time of the study. Co-morbidities reported in their charts were
collected. We also reported if veterans were hospitalized in the last year
and if they were living independently.

Analytical variable categorization
NVS was used to measure the patients’ health literacy level. Health

literacy levels (dependent variable) were categorized into two groups:
inadequate or adequate. SPHS (expressed as good or above and below
good) was considered as an independent variable. Demographic and
socioeconomic factors included: age-categorized as 18–24, 25–39, 40–
49, 50–59, 60–74, or greater than or equal to75 years; gender-
categorized as male or female; race-categorized as white, black,
American Indian/Alaska Native, Asian/Pacific Islander and
Multiracial; income-categorized as poor/near poor, or low income,
middle income, or high income; residence in a metropolitan area
(MSA) or a non-metropolitan area (non-MSA); individual’s
educational attainment - categorized as ‘still in high school’, ‘still in
college/some college’, ‘less than high school’, ‘high school/GED
(General Educational Development)’, and ‘bachelor’s degrees or
higher’; marital status categorized as married, divorced/widowed/
separated, or never married; and language spoken at home -
categorized as English or other; insurance types as private or public;
living condition - categorized as ‘live independently’, ‘has help with
IADL’ (Instrumental activities of daily); polypharmacy categorized as
‘less than 5 Prescription Medication (rx-meds)’ or ‘5 rx-meds or more’;
number of hospitalization in past year as ‘yes’ or ‘no’; and number of
co-morbidities as ‘less than 5 co-morbidities’ or ‘5 or more co-
morbidities’. All data were entered in a VB.Net program with a
Microsoft Access (Microsoft Corp., Redmond, WA) as the backend
database. The data was de-identified with each participant receiving a
randomly generated unique identification number. Data was then
exported to STATA statistical software for data analysis.

Data analyses
Health literacy levels (dependent variable) derived from NVS

scoring rules were categorized into two groups: inadequate or
adequate. SPHS (expressed as good or above and below good) was the
independent variable. We ran a bivariate logistic regression
(unadjusted) between health literacy level and each for the
demographic and socioeconomic factors including SPHS. An adjusted
logistic model was performed for health literacy level and SPHS with
demographic and socioeconomic factors as covariates. All analyses
were performed using STATA version 9 (College Station, TX). 

Results
Our results document that of 194 participating veterans majority

were male (90.2%), Caucasian (58.8%) and English-speaking (98.9%)
with mean age of 57.8 years; Standard deviation SD ± 14.2. Less than
half of these patients (40.2%) were married. Most of the patients
evaluated (93.8%) live independently and 22.7% reported having at
least a bachelor degree. Almost all participants (99%) reported
speaking English at home and reported to be in middle income group
(51.5%). Most of the patients (93.8%) lived in a MSA, geographical
region with a relatively high population density at its core and close
economic ties throughout the area.

Based on NVS, 40% of the veteran have possible limited or
inadequate health literacy (score of <4). They were categorized as at
risk for poor or inadequate health literacy for the purpose of this study.
Based on SPHS, 57.2% of the veterans reported having good or above
good SPHS. Two-thirds of patients (65.5%) were taking 5 or more
medications (polypharmacy). Majority of these patients (84.5%) had 5
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or more comorbidities (multi-morbidities). One fifth (24.2%) of these
patients were hospitalized in the last year (Table 1).

Bivariate analyses indicated that there was an association between
health literacy and the demographic/socioeconomic factors. This was
more significantly observed in patient age groups 50-64 years and
65-74 years. Veteran age group 50-64 years and 65-74 years were 90%
and 93% less likely to have adequate health literacy level compared to
patients aged 18-39, respectively (odds ratio [OR]=0.10 95% CI : 0.02
to 0.46 ; [OR]=0.07 95% CI: 0.02 to 0.32). Older individuals displayed
poorer numeracy literary levels. This relationship stayed the same for
patients above 75 years of age.

In unadjusted analysis, those with good or above SPHS had
increased odds (odds ratio [OR]=1.48, 95% confidence interval [CI]:
0.83 to 2.66) of adequate health literacy skills compared with those
with below good SPHS, however, the OR for adequate health literacy
with SPHS was not statistically significant which was also seen after
adjusted for covariates. (OR=1.68, 95% CI: 0.79 to 3.54) (Table 2).
After adjusting for demographic and socioeconomic factors, the
following results were obtained: veterans with bachelor degrees were
2.2 times more likely (OR=2.2, 95% CI: 0.89 to 5.44) to have adequate
health literacy (Figure 1).

Figure 1: Enrollment flow diagram.

Veterans who had multiple chronic co-morbidities were 11% less
likely (OR=0.89, 95% CI: 0.39 to 2.05) to have adequate health literacy
compared to patients who had less than 5 co-morbidities. Although
not statistically significant, veterans with polypharmacy (taking ≥ 5
meds) were 23% less likely to have adequate health literacy compared
to veterans taking less than 5 medications.

Based on SPHS about 61% of good or above SPHS patients had
good/adequate HLL which is 1.7 times higher (OR: 1.68, 95%CI=0.79
to 3.54) compared to patients with below good SPHS.

(Table 2 and Figure 2) Bivariate and multivariate analyses indicated
that there was an inverse association between HLL and the
demographic/socioeconomic factors. This was more significantly
observed in patient age groups 50-64 years and 65-74 years. Figure 1
shows the odds ratios of HLL and SPHS after adjusted for
demographic and socioeconomic factors.

Characteristics

Health Literacy(NVS) Total N (%)

Inadequate Adequate

Self-perceived health status

Below good 37 (48.7) 46 (39) 83 (42.8)

Good or above 39 (51.3) 72 (61) 111 (57.2)

Gender

Female 4 (5.3) 15 (12.7) 19 (9.8)

Male 72 (94.7) 103 (87.3) 175 (90.2)

Age

18-24 0 (0) 3 (2.5) 3 (1.5)

25-39 2 (2.6) 23 (19.5) 25 (12.9)

40-49 2 (2.6) 17 (14.4) 19 (9.8)

50-64 29 (38.2) 38 (32.2) 67 (34.5)

65-74 35 (46.1) 32 (27.1) 67 (34.5)

75+ 8 (10.5) 5 (4.2) 13 (6.7)

Race

White 37 (48.7) 78 (66.1) 115 (59.3)

Black 36 (47.4) 31 (26.3) 67 (34.5)

Asian/Pacific Islander 1 (1.3) 2 (1.7) 3 (1.5)

American Indian 0 (0) 2 (1.7) 2 (1)

Multiracial 2 (2.6) 5 (4.2) 7 (3.6)

Education level

Still in high school 0 (0) 2 (1.7) 2 (1)

Still in college/some college 9 (11.8) 1 (0.8) 10 (5.2)

Less than high school 25 (32.9) 26 (22) 51 (26.3)

High school/GED 29 (38.2) 58 (49.2) 87 (44.8)

Bachelor’s degrees or higher 13 (17.1) 31 (26.3) 44 (22.7)

Income level

Poor/Near poor 9 (11.8) 10 (8.5) 19 (9.8)

Low income 30 (39.5) 42 (35.6) 72 (37.1)

Middle income 35 (46.1) 65 (55.1) 100 (51.5)

High income 2 (2.6) 1 (0.8) 3 (1.5)

Marital status
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Married 32 (42.1) 46 (39) 78 (40.2)

Never married 11 (14.5) 24 (20.3) 35 (18)

Divorced/Widowed/Separated 33 (43.4) 48 (40.7) 81 (41.8)

Language at home

English 74 (97.4) 118 (100) 192 (99)

Other 2 (2.6) 0 (0) 2 (1)

Insurance type

Any private 30 (39.5) 40 (33.9) 70 (36.1)

Public only 46 (60.5) 78 (66.1) 124 (63.9)

Living condition

Live independently 69 (90.8) 113 (95.8) 182 (93.8)

Has help with IADL 7 (9.2) 5 (4.2) 12 (6.2)

Rurality

MSA 72 (94.7) 110 (93.2) 182 (93.8)

Non-MSA 4 (5.3) 8 (6.8) 12 (6.2)

Polypharmacy

Less than 5 rx-meds 22 (28.9) 45 (38.1) 67 (34.5)

5 rx-meds or more 54 (71.1) 73 (61.9) 127 (65.5)

Hospitalization status (in past year)

No hospital admission 54 (71.1) 93 (78.8) 147 (75.8)

Hospital admission 22 (28.9) 25 (21.2) 47 (24.2)

Number of comorbidities

Less than 5 co-morbidities 10 (13.2) 20 (16.9) 30 (15.5)

5 Co-morbidities or more 66 (86.8) 98 (83.1) 164 (84.5)

Table 1: Demographic and clinical characteristics of veterans who were
screened by Newest Vital Sign (NVS) health literacy tool.

Figure 2: Relationship between health literacy and self-perceived health status among veterans.
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Self-Perceived Health Status(SPHS) Unadjusted OR (95%CI) Adjusted OR (95%CI)

Below Good Reference Reference

Good or above 1.48 (0.83 to 2.66) 1.68 (0.79 to 3.54)

Gender

Female Reference Reference

Male 0.38 (0.12 to 1.20) 0.24 (0.05 to 1.09)

Age

18-39 Reference Reference

40-49 0.65 (0.08 to 5.09) 0.61 (0.07 to 5.63)

50-64 0.10 (0.02 to 0.46) 0.1 (0.02 to 0.53)

65-74 0.07 (0.02 to 0.32) 0.05 (0.01 to 0.27)

75+ 0.04 (0.01 to 0.3) 0.03 (0 to 0.25)

Educational level

<Bachelor’s Reference Reference

≥ Bachelor’s 1.72 (0.84 to 3.56) 2.2 (0.89 to 5.44)

Race

White Reference Reference

African american 0.41 (0.22 to 0.77) 0.35 (0.15 to 0.82)

Others 1.60 (0.42 to 6.20) 0.85 (0.18 to 4.13)

Income level

Poor/Near poor Reference Reference

Low income 1.26 (0.46 to 3.48) 1.93 (0.57 to 6.56)

Middle income 1.67 (0.62 to 4.50) 3.73 (1.01 to 13.8)

High income 0.45 (0.03 to 5.84) 0.68 (0.04 to 11.72)

Marital status

Married Reference Reference

Never married 1.52 (0.65 to 3.53) 1.23 (0.37 to 4.1)

Divorced/Widowed/Separated 1.01 (0.54 to 1.90) 1.68 (0.71 to 3.99)

Insurance type

Any private Reference Reference

Public only 1.27 (0.70 to 2.31) 2.23 (0.97 to 5.13)

Living condition

Live independently Reference Reference

Has help with IADL 0.44 (0.13 to 1.42) 0.21 (0.05 to 0.94)

Rurality

MSA Reference Reference
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Non-MSA 1.30 (0.32 to 4.51) 0.66 (0.15 to 2.95)

Polypharmacy

Less than 5 rx-meds Reference Reference

5 rx-meds or more 0.66 (0.36 to 1.22) 0.77 (0.37 to 1.64)

Readmission status(1 Year)

No hospital admission Reference Reference

Hospital admission 0.66 (0.34 to 1.28) 0.89 (0.3 to 2.6)

Number-of-co-morbidities

Less than 5 comorbidities Reference Reference

5 Comorbidities or more 0.74 (0.33 to 1.69) 0.89 (0.39 to 2.05)

Adjusted model--includes demographics and socioeconomic factors (age, race, gender, education, income level, and marital status, living conditions, number of co-
morbidities, polypharmacy and Rurality). CI, confidence interval; OR, odds ratio.

Table 2: Unadjusted and adjusted models of the relationship between health literacy level and self-perceived health status (SPHS).

Discussion
Utilizing NVS we observed a relatively lower (60%) prevalence of

veterans with good or adequate numeric health literacy compared to
past studies utilizing S-TOFHLA and REALM assessment tools
(60-85%). This discrepancy can be explained by the conceptual
differences between NVS, S-TOFHLA, and REALM [11]. NVS
emphasizes health numeracy skills, while S-TOFHLA and REALM
mainly assess reading comprehension and analytical health literacy
skills with little focus on health numeracy. We observed that older
individuals displayed poorer numeracy literary levels. Studies utilizing
S-TOFHLA have observed adequate health literacy rates in the 70-85%
range [12,13]. In a cross-sectional study of 1,796 veterans from 4 large
VA medical centers, 85.8% of veterans had adequate health literacy
based on the S-TOFHLA assessment [14]. Adequate health literacy
rates based on REALM have ranged from 60-80% [7,12,14,15]. Our
results indicate 60% of veterans have adequate health literacy.
Compared to other instruments, NVS is a unique problem-solving
based assessment with high sensitivity. Thus, it may detect more cases
of inadequate health literacy, but may also overestimate the prevalence
in this population [9,16].

In a previous study, Rodriguez et al. (2013) administered NVS in an
outpatient veteran population but found fewer veterans (45%) had
adequate health literacy compared to our study (60%) [8]. This
difference could likely be due to demographic differences between
geographic regions. Rodriguez et al. conducted their study in a single
VA medical center located in Miami, Florida in study population with
more African Americans (55%) and Hispanics (19%) [8]. The study
also found inadequate health literacy were more common in African
Americans than White veterans. Miami’s larger African American
population likely contributed to the health literacy level differences
observed compared to our Midwestern veterans with white majority
(58.8%).

Our study focuses on self-perceived health status, a surrogate
indicator for overall health and quality of life. In our study veterans
with good or above SPHS were 1.7 times more likely to have adequate
health literacy compared to patients with below good SPHS, but this
relationship was not statistically significant. Rodriguez et al. (2013)

also reported a positive association between SPHS and health literacy
skill, finding veterans with adequate health literacy were more likely to
describe their health as “very good or excellent” (55%) compared to
veterans with inadequate health literacy (45%) [8]. Overall, veterans
with adequate health literacy level perceive their health status to be
better than veterans with inadequate health literacy level.

Associations observed between HLL and patient demographic and
socioeconomic factors coincided with those cited in the literature. In
our study, a statistically significant inverse association was found
between HLL and age, as well as health literacy and independence
(requiring help with IADLs). Past studies in the VA population have
found statistically significant associations between HLL and age,
education, income, and race [8,12,13].

In addition, low HLL was associated with hospital admission and a
higher number of medications (polypharmacy). Veterans who were
hospitalized in the last year were 34% less likely (OR=0.66) to report
adequate HLL compared to who did not report hospitalization. This
association report was 11% less likely (OR=0.89) when adjusted for all
demographic and clinical characteristics reported in our study (Table
2). In previous studies limited health literacy has been associated with
poorer health, higher medical expenses, and increased hospitalization
[1,17,18]. Limited health literacy has even been linked to increased
mortality. In heart failure patients, patients with low health literacy
have a 32% increased risk of death after discharge compared to
patients with adequate health literacy [19].

Inadequate health literacy continues to affect VA patients.
Prevalence rates have varied based on the health literacy assessment
tool used. Because there no consensus yet on the best instrument,
future studies should continue to assess health literacy with multiple
instruments. The relationship between HLL results should be tested for
association with indicators of overall health status, such as SPHS.
Identifying the health literacy instrument most predictive of health
outcomes in the VA population will help target subpopulations within
the VA for health literacy interventions.

Adequate health literacy skills are necessary for patient
comprehension of health information and provide the means for
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effective health care delivery. Veterans with adequate health literacy
perceive their health status to be better than veterans with inadequate
health literacy. Complicated by cognitive decline with age, many
veterans will not have the basic health literacy skills needed to
successfully manage their health conditions. These patients may also
lack the numeracy skills, a component of health literacy, needed to
understand lab values, take medications appropriately, or interpret risk
probabilities [20]. Clinicians should recognize health literacy as an
important determinant of health outcomes.

Practice Implications
Adequate health literacy skills are necessary for patient to

comprehend health information for effective health care delivery.
Clinicians should be vigilant in identifying patients with poor or
inadequate HLL and must use a tailored approach to improve
communication with patients. Health literacy driven health
communication strategies, such as using plain simple medical language
and utilizing teach-back techniques, may encourage appropriate and
optimal use of healthcare resources and medications [1]. These
techniques might have a positive ripple effect on the current patient-
centered care delivery system.

NVS or other health literacy screening tools can be successfully
incorporated into inpatient and primary care settings [21] to identify
patients at risk. Baseline health literacy levels as part of the medical
record may help clinicians to individualize patient interactions to
achieve better health outcomes, including improved medication
adherence, especially for underserved populations [18].

Clinicians should use plain and simple medical language that can be
applied to veterans with varying literacy levels. For the older adult,
simple strategies can be implemented to help patients improve
cognitive function [22]. For all populations, strategies such as using
plain simple medical language and utilizing teach-back techniques are
recommended [23-25].

Conclusion
Veterans with good or adequate HLL perceived their health status to

be better than veterans with poor or inadequate health literacy. Using
plain and simple language by providers while counseling patients
about their disease and medications might have a positive ripple effect
on the current patient-centered care delivery system.

Limitations
Participants were English-speaking only (99%) and 90.2% were

male. The predominance of males in the study was an accurate
depiction of the veteran population. The participants in our study were
drawn from two primary care VA outpatient clinics, which may affect
the generalizability of the study. Future research is warranted to further
investigate or establish the association or causal contributions of
sociodemographic clinical factors to health literacy.
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