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Abstract The National Action Plan to Improve Health
Literacy emphasizes the importance of community-based
opportunities for education, such as English as a second
language (ESL) programs. It recommends collaborations
among the adult literacy and ESL communities. However,
limited attention has been given to researching the effec-
tiveness of community-based interventions that combine
ESL and health literacy. The purpose of this study was to
explore the feasibility of using different community
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settings for improving health literacy among adult Spanish
speakers through an English language program. The study
used a pre-experimental, single arm pretest—posttest
design, and implemented the Health Literacy and ESL
Curriculum. A collaborative was established between the
community and university researchers. Participants were
recruited at three distinctive sites. Health literacy was
assessed using the Spanish version of the Test of Func-
tional Health Literacy in Adults (TOFHLA). Analysis
included descriptive and paired-group ¢ test. Forty-nine
participants completed the intervention and post-tests
(92 % retention rate). Overall—all sites—posttest scores
significantly improved for total TOFHLA, raw numeracy,
and reading comprehension (p < 0.0001). Similarly, all
three sites yielded significantly better mean differences for
the total TOFHLA score while numeracy and reading
comprehension significantly improved in some  sites.
Results suggest that community sites are viable venues for
delivering health literacy/language instruction to Spanish
speaking adults. The study also points to community
engagement and ESL programs as two essential compo-
nents of effective health literacy interventions among
Spanish speakers.

Keywords Hispanics - English language - ESL -
Collaborative

Introduction

Health literacy is the capacity to “obtain, process, and
understand basic health information and services needed to
make appropriate health decisions” [1]. Limited health
literacy has been negatively associated with healthcare use
and health outcomes, including hospital admissions, use of
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preventative services, management of chronic conditions,
and mortality [1-4].

Health literacy has been identified in the literature as a
critical factor contributing to health disparities [5—10], and
national data confirm that health disparities are exacerbated
by the prevalence and severity of limited health literacy.
Populations that are most likely to experience limited
health literacy include racial and ethnic minority groups,
immigrants, people with less than a high school degree,
people with incomes at or below the poverty level, and
non-native speakers of English [11]. These characteristics
are especially predominant among Hispanics, and in fact
the 2003 National Assessment of Adult Literacy (NAAL)
showed that, overall, Hispanic adults had the lowest health
literacy scores of any other race or ethnic group: 41 %
were in the “below basic” health literacy range [12].

Despite the fact that disparities in health literacy
affecting Hispanics and other minority groups have been
identified and reported for more than a decade, limited
attention has been given to researching the effectiveness of
community-based interventions with these groups. For
instance, a 2011 health literacy research review indicated
that in the United States there is a lack of data on the health
literacy skills of populations with limited or no English
language skills [13], including Spanish speakers. This is an
issue which must be addressed, as a major contributor to
the disparities in health literacy affecting the Hispanic
population is language. Studies have shown that language
affects how we communicate, understand, and respond to
health information, all essential components of health lit-
eracy [14]. In fact, the National Action Plan to Improve
Health Literacy (NAPIHL) emphasizes the importance of
community-based opportunities for education, such as
English as a second language (ESL) programs. It recom-
mends collaborations among the adult literacy and ESL
communities [14]. The implementation of these recom-
mendations may constitute an effective approach to pro-
mote health literacy among Spanish speakers for several
reasons. First, according to the most recent census data,
more than 37.5 million people in the United States speak
Spanish, and about half of these speak English “less than
very well” [15]. Additionally, data indicate that Hispanics
are overrepresented in ESL instruction [16, 17].

There are educators and health experts who support
these recommendations. They recognize the added value of
incorporating health into literacy and adult education [18],
including ESL, and that students are interested in learning
about health issues [19]. Others have suggested that health
issues in ESL instruction can develop both language skills
and critical thinking [20] and found that the combination
results in positive outcomes outside of the classroom, such
as “increased activity within the community and learners
taking healthful action for themselves” [21, 22]. These
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added benefits, which go beyond English language learn-
ing, are probably due to the fact that a typical ESL cur-
riculum generally has the goals of expanding students’
essential English skills and cultural knowledge. They are
generally required not only to study grammar and partici-
pate in conversations on familiar topics in social situations
to improve their written and oral communication, but also
to expand their vocabulary through training on how to use
community resources. They are also exposed to interactive
learning activities and situations confronted in every-day
life.

Despite the advantages of integrating health literacy into
ESL and the need for effective health literacy interventions
for Spanish speakers, the literature lacks interventions that
have used and evaluated this strategy. Most of the reported
health literacy interventions with Hispanics and Spanish
speakers have been implemented in clinical settings, with
the general aim of addressing specific health and/or
healthcare issues [23-27]. However, the benefits of using
existing community settings that are convenient and not
menacing to participants are multilevel: they range from
overcoming transportation barriers to providing a relaxed
environment that is more conducive to learning.

Community settings constitute a viable option that
should be considered when planning health literacy inter-
ventions with Hispanic immigrants, and this is an area in
need of further research. A recent study that explored the
feasibility of using ESL instruction in an academic envi-
ronment to improve health literacy in English among
Hispanic adults yielded promising results [28-30]. The
purpose of this study was to explore the feasibility of using
different community settings for improving health literacy
among adult Spanish speakers through an English language
program.

Background

This study was conducted in collaboration with Santa
Barbara/Martineztown, a small urban community located
in Albuquerque, New Mexico. Santa Barbara/Martinez-
town is a historic community that has overcome economic
marginalization and transformed itself through advocacy
and civil engagement. However, it continues to experience
significant disparities related to adult education and health
outcomes. According to recent data, the population of
Santa Barbara/Martineztown is 65 % Hispanic/Latino, and
almost 50 % speak Spanish at home. More than 34 % fall
below the poverty level, and nearly 30 % have not grad-
uated from high school [31]. Regarding health, data indi-
cated that Santa Barbara/Martineztown negatively
compared to the larger area of Bernalillo County, where it
is located, in most health indicators. These indicators
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included overall mortality, infant deaths, HIV/AIDS cases,
asthma hospitalizations, and hepatitis [32].

The Santa Barbara/Martineztown community was
enthusiastic about collaborating with university researchers
to address the issue of health literacy because the study
related both to education and health. The research team met
with community groups during the initial planning phases
of the study in order to gain the unique community per-
spectives on the local impact of low health literacy, and to
gain community support and buy-in for the project. These
groups included the Santa Barbara/Martineztown Neigh-
borhood Association, Citizens Information Committee of
Martineztown, and Martineztown House of Neighborly
Service.

A collaborative partnership was established with exist-
ing community systems, including a local elementary
school (Site 1), a large hotel chain (Site 2), and a com-
munity church (Site 3), to implement the various compo-
nents of the study. The partnership collaborated on all
aspects of the study, including the planning, implementa-
tion and evaluation of the intervention; identifying study
sites; recruiting participants; providing implementation
support (e.g. day care for participating parents); contrib-
uting to retention (e.g. arranging for transportation and
contacting those who missed a session); and facilitating
data collection (e.g. allowing space and employee time to
complete questionnaires).

Methods
Design

The study used a pre-experimental, single arm pretest—
posttest design. The main hypothesis was that participants
would demonstrate greater post-test health literacy scores
as compared to their baseline scores. Additionally, the
study aimed at exploring differences between sites, and
comparing results across all intervention sites. The study
received human subjects (IRB) approval and all partici-
pants were presented with and signed an informed consent.

Participants and Recruitment

Study participants were recruited at the three selected study
sites with the assistance of a trained bilingual Health
Extension Rural Offices (HEROs) agent. HEROs is a col-
laborative between the University of New Mexico Health
Sciences Center and the Department of Health County
Health Councils to link community priority health needs
and university resources to achieve measurable improve-
ments in health status. Presentations were made by the
HERO agent, who also distributed written information to

potential participants at participating sites and other com-
munity outlets. Participants were asked to report about
whether they met the following inclusion criteria: (a) His-
panic or Latino ethnicity; (b) the ability to read and write in
Spanish; and (c) 18 years of age or older. Interested adults
were invited to attend an orientation session that was
conducted at each selected site. Spanish-speaking members
of the research team and the HERO agent facilitated the
sessions and presented the program; provided information
on participants’ rights and responsibilities; and confirmed
inclusion criteria and commitment. Seventy-four individ-
uals showed interest in the program: 30 at site 1, 26 at site
2, and 18 at site 3. Thirteen people could not confirm eli-
gibility and/or availability. A total of 61 adults were invited
to participate and attend the first session, which included
presenting and obtaining informed consent. All participants
who completed the program and tests received a $100 gift
certificate as compensation for their time.

Facilitator

One ESL certified teacher was recruited to facilitate the
implementation of the intervention. Members of the
research team conducted a pre-implementation half-day
training session for the facilitator to ensure that she was
comfortable guiding participants through the curriculum.

Intervention

This project implemented a health literacy/ESL curriculum
that was developed by the research team for a previously
funded study. The Health Literacy and ESL Curriculum
consists of 12 units (approximately 45 h) intended to be
implemented in 6 weeks (although the number and dura-
tion of the weekly sessions were determined depending on
availability of the participants and convenience). It com-
bines health literacy content and English language
instruction, and is specifically designed for Spanish-
speaking Hispanic adults. The content focuses on improv-
ing participants’ English language proficiency in listening,
speaking, reading, and writing. In addition, it is designed to
enhance essential health literacy skills, including reading
comprehension of different types of documents, numeracy
skills, familiarity with clinical and preventive practices,
and navigation of the health care system. Information on
the development, content, and evaluation of the curriculum
has been previously reported [28—-30], and the curriculum is
publically available [33].

Measures

Health literacy was assessed using the Spanish version of
the Test of Functional Health Literacy in Adults
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(TOFHLA) (Peppercorn Books and Press, MI), which has
shown to be a valid and reliable instrument [34]. The
TOFHLA consists of a 17-item numerical ability test and a
50-item reading test, and requires up to 22 min to admin-
ister. It measures adult functional health literacy, both
numeracy and reading comprehension, using actual health-
related materials such as prescription bottle labels and
appointment slips. The total score is calculated based on
the number of correct answers, with a range from 0 to 100
(the 17-item numeracy test raw score is weighted to up to
50 points to balance the total TOFHLA score). Further, the
test score is categorized into three levels: inadequate
functional health literacy (0-59), unable to read and
interpret health texts; marginal functional health literacy
(60-74), difficulty reading and interpreting texts, and
adequate functional health literacy (75-100), can read and
interpret most texts. For this study, the TOFHLA was
adapted so that it could be administered in a group setting,
rather than one-on-one. Participants were provided with a
hard copy of the test, and general completion instructions
were read out loud to the group. Each item in the numeracy
section included the prompt and related questions, and a
blank space. Participants were asked to read the prompts
and write the answer to the questions in the space provided.
For each section, the time allotted was consistent with the
test’s instructions: 10 and 12 min respectively.

Participants also completed a brief demographics ques-
tionnaire (pre-test only) that included questions on age,
gender, whether they were born in the United States, years
living in the United States, years of formal education, and
education level (see Table 1).

Data Collection and Analysis

Trained Spanish-speaking members of the research team
administered the pre-test immediately prior to the first
session. Each participant was assigned a unique ID number,
and the questionnaire did not include participants’ names.
A list of names and ID numbers was kept separately from
the data, and used to distribute the post-tests at the end of
the last session. All participants who attended the last
session completed the post-test. Only participants who
completed more than 75 % of the sessions were included in
the final analysis. Demographics and survey responses
were entered into IBM SPSS Statistics 19.0 software pro-
gram (SPSS Inc., Chicago, IlI).

Data analysis procedures included descriptive demo-
graphics and TOFHLA score averages, and paired-group
t test to determine pretest and posttest changes across sites
and groups by domain: total combined TOFHLA score
(range 0-100), numeracy raw score (range 0-17), and
reading comprehension score (range 0-50). Fisher’s exact
test was used to compare functional health literacy level
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Table 1 Demographics by site (n = 49)

Site 1 Site 2 Site 3
(n=19) m=16) (=14

Sex

Male 10 (53 %) 2 (13 %) 8 (58 %)

Female 947 %) 1487 %) 6 (42 %)
Age (years)

20-29 7 (37 %) 1 (6 %) 3 (22 %)

30-39 4 (21 %) 212 %) 642 %)

40-49 4 (21 %) 6(38%) 3122 %)

50 or more 4 (21 %) 744 %) 2 (14 %)
U.S. Born

No 19 (100 %) 15 (94 %) 13 (93 %)

Yes 1 (6 %) 1 (7 %)
Years living in US

<5 2 (10 %) 213 %) 322 %)

>5 1580 %) 14 (87 %) 9 (64 %)

Missing 2 (10 %) 2 (14 %)
Education level

<High school 9 (47 %) 10 (62 %) 9 (65 %)

Finished high school 6 (32 %) 3(19 %) 2 (14 %)

>High school 4 (21 %) 3A9%) 17 %)

Not sure 2 (14 %)
English proficiency

Low 947 %) 1275 %) 9 (64 %)

Intermediate 8 (42 %) 425%) 536 %)

Good 2 (11 %)
Language spoken at home

Spanish 18 (95 %) 14 (87 %) 12 (86 %)

Both (Spanish and English) 1(5 %) 2(13 %) 2 (14 %)

change across sites. For the categorical analyses, a change
in health literacy level index was developed as follows:
0 = failed to improve (e.g. those participants who were at
the inadequate or marginal health literacy level and who
did not improve their level at post-test); 1 = improved
(e.g. those who improved by one or more levels);
2 = maintained adequate level (e.g. those with adequate
level at both pre-test and post-test).

Results

Of the 61 adults who were invited to participate, 53
attended the first session and completed the pre-tests. Of
those, 49 completed the post-tests (92 % retention rate).
Only complete cases are reported below. Sample size by
site and demographic data are included in Table 1. A
majority of the participants were female and had less than a
high school education (although 17 % had received some
type of college degree). Demographics across sites were
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Table 2 Overall and domain-specific pretest and posttest TOFHLA
scores (n = 49)

Mean SD
Total TOFHLA pretest score 73.96 19.516
Total TOFHLA posttest score 83.41 12.057
Numeracy pretest raw score 10.86 4.481
Numeracy posttest raw score 12.94 3.185
Reading comprehension pretest score 41.51 7.982
Reading comprehension posttest score 44.71 4.183

Table 3 Overall and domain specific pre-test and post-test TOFHLA
mean score and difference by site (n = 49)

Difference ~ SD Std. Error
mean
Site 1 (n = 19)
Total TOFHLA mean score 7.47 1549  3.55
Numeracy raw mean score 1.47 338 0.77
Reading comprehension 2.89 646 148
mean score
Site 2 (n = 16)
Total TOFHLA score 10.18 16.07 4.01
Numeracy raw score 2.43 3.74 093
Reading comprehension score 3.0 791 197
Site 3 (n = 14)
Total TOFHLA score 11.28 873 233
Numeracy raw score 2.5 256  0.68
Reading comprehension score 3.85 434 1.16

balanced for certain variables, more than 93 % were for-
eign born, nearly 67 % lived in the country for more than
5 years, most self-assessed their English language level as
low or intermediate, and 90 % spoke only Spanish at home.
Females were overrepresented in site 2; and education level
and English proficiency were higher in site 1.

The baseline overall TOFHLA mean score was 73.9,
and post-test mean score was 83.4. Site 1 had the highest
baseline total TOFHLA mean score (79.1), as well as raw
numeracy (12.0) and reading comprehension (43.2) scores.
Overall and domain specific pre and post-test TOFHLA
mean scores are included in Table 2.

The paired ¢ test comparing overall—all sites—baseline
and post-test mean scores yielded a difference of 9.4
(p value <0.0001) for the combined total TOFHLA score; a
2.1 (p value <0.0001) for the raw numeracy score; and a
3.2 (p value <0.001) for the reading comprehension score.
Baseline and post-test differences by site are included in
Table 3. All three sites yielded significantly better mean
differences for the total TOFHLA score (site 1 p values
<0.05; site 2 p value = 0.02; site 3 p value = 0.0003);
numeracy scores significantly improved in sites 2

80

W Pretest ™ Posttest

70 1
60
50 -
40
30

20

Inadequate Marginal Adequate

Fig. 1 Percent of participants at each health literacy level, pretest and
posttest (n = 49)

(p value = 0.02) and 3 (p = 0.003); while reading com-
prehension significantly improved in site 3 (p = 0.006).

Categorical results are included in Fig. 1. The percent-
age of participants who scored at the “adequate level of
functional health literacy” increased at post-test by 22.5 %.
Participants at site 3 showed the highest improvement
(28 % difference between baseline and post-test). Simi-
larly, there was a 16 % reduction of the percentage of
participants who scored at the “inadequate level of func-
tional health literacy”; only 4 % of the participants scored
at this level at post-test (vs. 20 % at baseline). The results
of the Fisher’s exact test based on the proposed level
change index yielded a non-statistically significant associ-
ation between site and a change in health literacy level
(x* = 2.30; p = 0.705).

Discussion

The main purpose of this study was to explore the feasi-
bility of using a variety of community settings to improve
health literacy among adult Spanish speakers. The study
implemented a curriculum that combines both health lit-
eracy and language content. Although the curriculum had
been piloted and evaluated previously in an academic
environment [28-30], the results of this study support its
use and effectiveness in different community contexts.
First, it is important to mention the importance of the
community-academia collaborative partnership that was
established. The collaborative was successful because the
study addressed issues that were already of concern to the
community (e.g. low education/literacy and prominent
health issues). The partnership was instrumental in identi-
fying community settings and facilitated the recruitment of
a diverse population; provided a supportive and familiar
environment for the implementation of the Health Literacy
and ESL Curriculum; increased participants’ trust, and
added perceived confidence in its potential benefits.
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Although the research team made it very clear at each site
that participation was voluntary and that the study was the
initiative of a university-community partnership, support
from administrators and employers was instrumental in
achieving the study’s goals and objectives. Site 1 (school)
reached out to adult education programs in nearby aca-
demic institutions whose students were interested in ESL
programs. The employer in site 2 (hotel) realized the
advantage of improved health and English language train-
ing to valued employees. Also, given that employees per-
ceived the opportunity as an added benefit, there was the
potential for improved job satisfaction and performance.
The church pastor in site 3 supported the program because
of the opportunity to contribute to the community and
provide a needed service to its members. The community
support and partnership greatly contributed to recruitment
and retention (92 %). The ESL teacher also proved to be an
important motivator to keeping participants engaged in the
project.

Regarding results, considerable improvements in post-
test health literacy scores and functional health literacy
levels were observed in all three sites. Overall TOFHLA
mean score increased by 11.3 points at post-test; numeracy
by 2.4 points, and reading comprehension by 4.2 points.
Only 2 participants scored at the “inadequate level of
functional health literacy” at post-test, compared to 13 at
baseline. These results support federal recommendations
for improving health literacy, which specifically include
community-based opportunities for ESL programs [14].
Results are also consistent with a previous study that used
the Health Literacy and ESL Curriculum with a similar
population in an academic environment [28—30]. While the
previous study assessed health literacy in English, the
present study used the Spanish version of the same
instrument (TOFHLA). This may be of relevance, as it may
indicate that the approach constitutes a viable option for
improving both English and Spanish health literacy.
Although health literacy has been defined as the ability to
understand English health information [4, 12, 35] and
studies have found that limited English proficiency (LEP)
constitutes a barrier to health care [36], whether or not it is
appropriate to measure health literacy in other than the
primary language of the participant is a debated issue and
in need of further research. Health literacy research must
address the role of language in the assessment of health
literacy level among Hispanics, and also the role of other
factors such as health beliefs and practices [37].

Ii is also important to emphasize that a significant
improvement was observed not only in overall total TOF-
HLA score, but also in numeracy and reading compre-
hension (Table 2). These are relevant findings considering
that both numeracy and reading skills are essential domains
within health literacy. Researchers have suggested that
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these domains, both together and individually, are corre-
lated with utilization of health care services, health out-
comes, and have a mediating effect on health disparities
[13]. Although it would be premature to suggest that these
results were produced by the intervention/curriculum,
considering that the study was exploratory and non-
experimental, the results are encouraging: they suggest that
the Health Literacy and ESL Curriculum may have a
positive effect on two key health literacy domains as
measured in Spanish. This finding constitutes areas for
future research: First, the study should be replicated using
an experimental design. More importantly, considering that
the Health Literacy and ESL Curriculum combines health
and language content and is delivered in English, it would
be essential to identify the specific features that contribute
to improve Spanish health literacy. For instance, it would
be important to discern whether the positive effect in
Spanish health literacy is mediated by English proficiency,
health knowledge/skills, numeracy, reading skills, or more
than one factor. The changes could also be related to
improvements in critical thinking skills. Previous research
has suggested that the combination of health content and
ESL instruction can contribute to the development of
critical thinking [20]. In any case, further researcher would
inform the development of effective interventions that
positively affect health outcomes among Spanish speakers.

Regarding differences across sites, it seems that partic-
ipants in site 2 and site 3 benefited the most from the
program as they showed greater increases in TOFHLA
scores (See Table 3). Participants in site 1 may have
received less benefit from the program, as their overall
baseline TOFHLA scores were already high. This may be
due to the fact that these participants had a higher level of
education and English proficiency compared to other sites
(see Table 1). These results are consistent with the litera-
ture, and previous studies with Hispanics that found a
positive association between education, English profi-
ciency, and health literacy [37, 38], and that Hispanic
college students had higher health literacy than the general
Hispanic adult population [39]. Finally, although the cat-
egorical comparison did not result in significant differences
in health literacy level across sites, it is important to
remember that the TOFHLA score range for each category
is very wide. Therefore, a significant improvement in
absolute score may not translate into a categorical change.

Limitations

This was a non-experimental single-arm study designed for
the collection of preliminary data with a relatively small
sample. Therefore, generalizations should be made cau-
tiously. Results may only apply to Spanish-speaking
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Hispanic adults with the same characteristics as those of
the study’s population. Similarly, the curriculum was spe-
cifically developed for adults with a low to intermediate
level of English, and may only be appropriate for this
population group. The sample size was small and homo-
geneous, which did not allow for comparative analyses
between subgroups. The study did not conduct subsequent
follow-up assessments after the post-test, and it is not
known whether observed changes persisted over time.
Since an identical version of the S-TOFHLA was used in
the pre-test and post-test, there may be a threat to internal
validity. Specifically, there is a chance that the participants
remembered certain items from the pre-test, which could
influence results on the post-test.

Conclusion

Community engagement and ESL programs may constitute
two essential components of effective health literacy
interventions among Spanish speakers. The results of this
exploratory study suggest ESL instruction as a recom-
mended approach for improving health literacy among
Spanish speaking adults. The study also points to com-
munity sites as viable venues for delivering health literacy/
language instruction to Spanish speaking adults. Further
research is recommended.
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