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Objective: Health literacy is an important area for interventions aimed at reducing
or eliminating the health disparities of people living with HIV (PLWH). We sought
to determine the level of functional health literacy (FHL) and its association with
medication adherence, symptoms, and their attendant management strategies in
PLWH.

Methods: This was a cross-sectional study conducted with 200 adults from a
community-based ambulatory clinic in San Juan, Puerto Rico.

Results: The mean age of the participants was 46.61. Almost half of all participants
(47%) had marginal or inadequate levels of health literacy (21.5%, n = 23; 25.50%,
n = 51, respectively). Educational level, being employed, annual income, having
children, incorrect self-reported CD4+T cell counts, were they actually reported
their viral loads, adherence to antiretroviral treatment (ART) , and use of self-care
strategies for depression were significantly related to a given individual’s level of
health literacy (p<0.05). Significant interactions were found between adherence and
FHL (p = 0.0069). People with marginal health literacy had a higher mean score (1.77
+ 937) on the adherence scale than did those with inadequate literacy levels. After
adjusting for age, education, and the number of people per room at the participant’s
home, data showed that for those who were 45 years of age or younger, there were
significant differences (p = 0.002) in the mean scores of the adherence scale between
those with marginal levels of health literacy and those who had inadequate levels
of same (5.66 + 1.84).

Conclusion: Findings from this study fill an existing gap in the important area of
health literacy among PLWH in Puerto Rico and highlight the importance of conducting
future research geared towards incorporating FHL as an essential component in the
management of adherence as well as in both symptoms and the management of

IV infection is still expanding on a global scale. When

H prevalence is examined at this scale, it can be seen that

the Caribbean accounts for the second highest area

of prevalence of the epidemic (1) after Sub-Saharan Africa.

Of the states and territories of the United States of America,

Puerto Rico proportionately has the highest number of AIDS

cases (2). Puerto Rico has reported 45,665 cases of HIV/AIDS

since the beginning of the epidemic (3), and the rate of infection
continues to rise.

People living with HIV (PLWH) are an important priority
population in Puerto Rico because they are confronted with
physical and psychological challenges related to the disease,
medication modalities, and co-morbidities which challenges
require accurate and focused interventions and ongoing
management. Health literacy is a growing area of interest and
is important for interventions aimed at reducing or eliminating
health disparities in PLWH. Functional health literacy is an

same in PLWH. [P R Health Sci J 2015;34:31-37]
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issue of utmost importance with regards to the management of
the care of PLWH (4). It is defined as the capabilities that any
person has for obtaining, processing, and communicating about
health-related information, which information is necessary
if that individual is going to be able to make informed health
decisions (5, 6). Health-literacy levels are very frequently
found to be low in PLWH as well as in minority groups, which
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low levels of literacy could result in difficulties accessing care
services or understanding and maintaining self-care behaviors
which could potentially improve the health and quality of life
of the healthcare seeker (7). Thus there is agreement that a low
level of health literacy makes people vulnerable to problems with
accessing services, managing their symptoms, communicating
with healthcare providers, understanding and following
treatment options, and making informed decisions on health
information for self-management of their illnesses (8-9). In
the area of HIV; a relationship has been found between poor
viral control and antiretroviral treatment (ART ) adherence and
low functional health literacy. Studies have found that a poor
understanding of CD4+ T cell count, viral load, and medicine
regimen can be predicted in persons with limited literacy
(10, 11). In a prior qualitative study, a group of Puerto Rican
providers working with women living with HIV mentioned low
health literacy as one of the contributing factors to their patients’
difficulties with adhering to ART regimens (12).

In Puerto Rico, there has been limited research in the area
of functional health literacy in PLWH, thus this research
represents an initial exploration of health literacy, medication
adherence, symptoms, and their attendant management. This
study attempted to address this identified gap in knowledge in
Puerto Rico so as to provide healthcare providers with insights
about this population.

Materials and Methods

Design and Study participants

This cross-sectional study was conducted with 200 adults
recruited from a community-based ambulatory clinic in the
metropolitan area of San Juan, Puerto Rico, which clinic provides
HIV care to approximately 2,000 people encompassing a broad
socio-demographic range. Participants were informed of the
study by a staff member or by flyers posted in the ambulatory
clinic. Graduate and undergraduate students were trained
regarding the protection of human subjects, recruitment, data
collection, data entry, and data management. In addition, the
PI and research assistants conducted a meeting to orient the
clinic staff on the purpose and procedures of the study and to
explain the inclusion/exclusion criteria. The nurse case manager
of the clinic referred participants to the trained undergraduate
and graduate research assistants. Per inclusion criteria, all
participants had to read the questionnaires by themselves in
order to complete the study instruments. A participant was
eligible if he or she had been diagnosed with HIV (confirmed
by self-report), was over the age of 21 (age of majority in
Puerto Rico), and was self-reporting symptoms, and being on
ART; being pregnant did not rule out the participation of an
interested subject. Exclusion criteria included a participant’s
having a documented diagnosis of dementia, being unable to
understand the consent procedure (as judged by the person
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obtaining consent), self-reporting no symptoms, self-reporting
not being on ART, and being blind or too ill to participate. Data
collection was completed in a private area of the clinic and
lasted no more than 2 hours; participants received a monetary
incentive to cover food and transportation costs.

Ethical considerations

Institutional Review Board (IRB) approval was obtained from
the Human Subjects Committee of the University of Puerto
Rico, Medical Sciences Campus. All participants gave written
informed consent prior to the initiation of the study procedures.
A certificate of confidentiality was also obtained. Codes and
identification numbers were created for each participant, and all
information was kept confidential and secure at all times during
data collection, entry, and management.

Measures
As part of the study, participants completed the following
measures (which were presented in Spanish):

Demographic characteristics

Data were obtained from the participants regarding their
personal and environmental characteristics including age,
gender, ethnicity, years of education, annual income, whether
they had children, whether they had an AIDS diagnosis, health
status indicators (CD4+ T cell and viral load), and (when
present) co-morbidities.

Test of Functional Health Literacy in Adults-Spanish —

Puerto Rico version, 2010 (TOFHLA-SPR)

The Spanish-language version of the TOFHLA (13) was
adapted to the Puerto Rico context in a sample of PLWH, after
which its internal consistency was assessed. The scale reliability
coefficient obtained for this scale was strong (estimated alpha
= 0.95) for numeracy (estimated alpha = 0.919) and reading
comprehension (estimated alpha= 0.953) (14). The original
instrument consists of a 17-item test for numeracy and a 50-item
test for reading comprehension. The numeracy section provides
participants with prompts and questions related to healthcare
instructions, diagnostic procedures, and prescription labels.
Their understanding of this information is then evaluated. The
reading comprehension section of the TOFHLA-SPR is based
on the cloze method. The cloze method was developed in 1953
by Wilson Taylor as a method determining the readability of a
given text; the method has subsequently been used for evaluating
reading comprehension (15). In this section, participants read
passages of text about medical topics in which every fifth to
seventh word is omitted and must identify the replacement
words that would be most appropriate given the context of the
passage. Completing the TOFHLA-SPR takes participants
approximately 10 to 20 minutes; it is scored on a scale of 0 to
100; the higher the score, the more adequate the functional
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health literacy is. Results are divided into 3 categories: A person
receiving a score of 0 to 59 is considered to have an inadequate
level of health literacy; 60 to 74 is considered a marginal level;
and 75 to 100 is considered adequate (13).

The Revised Sign and Symptom Checklist for Persons

with HIV Disease (SSC-HIVrev) (Symptoms)

This scale is composed of 64 items that capture the taker’s
symptoms (on the day of data collection) as well as the intensity
with which those symptoms are being experienced. Items are
rated on a 3-point Likert scale, with 1 being equal to mild, 2 being
equal to moderate, and 3 being equal to severe. Calculations
include the total number of symptoms (range = 0-64) and the
mean severity of symptoms (range = 1-3). The reliability and
validity of the instrument have been previously confirmed using
aPuerto Rico sample. Cronbach’s alpha reliability for the Puerto
Rico Spanish version ranged from 0.943 to 0.956 for the overall
64-item instrument (16).

Revised ACTG - Reasons for Non-Adherence to

Medication Regimen (ACTGrev)

The ACTGrev (17) surveys (by self-report) the various
reasons for not taking medication. After a randomized clinical
control study on adherence (18), it was later revised. Factor
analysis was conducted on the original 14-item instrument (17),
producing 2 factors with a total of 9 items: pill-taking problems (S
items) and forgetfulness (4 items). These 9 items constitute the
revised scale. Each factor or subscale can be summed separately
and then collectively to create the total score. In this study, the
score of the adherence scale was computed by adding the scores
assigned to each question related to medication consumption
(thatis, the frequency with which the participant missed taking
his or her medication); the following scores were used: 1 was
used to indicate “never,” 2 indicated “rarely,” 3, “sometimes,” and
4, “often.” Cronbach’s alpha reliability was determined in a study
conducted with 98 Puerto Rican participants for the 2 subscales,
and the total score ranged from 0.84 to 0.80 (16).

The Revised Sign and Symptom Check-List for HIV

(SSC-HIVrev)

This scale was developed through 2 studies (19). The top
6 symptoms and the strategies used to manage them were
determined for 1217 participants across 4 countries and Puerto
Rico. The Cronbach’s alpha factor reliability scores for the
Puerto Rico sample (n = 44) ranged from 0.67 to 0.90 for each
of the factors (16). The frequency of depressive symptoms was
measured on a scale of 1 to 7, indicating how many days in the
week prior to taking the survey that the participant experienced
a given symptom. The intensity, bothersomeness, and impact
of depressive symptoms were all measured with 10-point visual
analog scales. Response choices ranged from 1 (very low) to 10

(very high).
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Data analysis

Statistical analysis was performed using the statistical
software STATA version 10 (20). A participant’s functional
health literacy was classified as adequate if his or her score
ranged from 75 to 100, marginal with a score ranging from 60
to 74, or inadequate with a score of 59 or lower. To develop
an epidemiological profile of the study group by the level
of functional health literacy, initially a descriptive analysis
was performed. Descriptive statistics (i.e., means, standard
deviations, frequencies, and percentages) were used to examine
functional health literacy and the demographic characteristics
of the sample, as well as each participant’s adherence to his
or her medication regimen and his or her symptoms and
the management of those symptoms. Mean differences were
assessed for continuous outcomes using one-way analysis of
variance; previously, an evaluation of the variance homogeneity
was performed. To determine significant differences, frequency
distribution by health-literacy level was assessed with the chi-
square distribution test. Lineal regression models were used to
examine potential predictors of the adherence scale, including
health literacy, age, education, and the number of people per
room in a given participant’s home.

Results

Characteristics of the sample

Two hundred adults consented to participate in this study. All
participants reported that Spanish was their primary language,
and all ranged in age from 21 to 78 years of age at the time of
their participation.

Almost half of all participants (47%) showed marginal or
inadequate levels of FHL (21.5%, n = 23; 25.50%, n = 51,
respectively). In the members of our sample group, the mean
number of years living with HIV was 12.9; 23% (n = 46) had
been diagnosed with AIDS. Sixty-eight percent of the sample
indicated that they had a high school education or higher.
Table 1 shows additional demographic characteristics of the
sample. Participants reported an average symptom intensity
score (total possible score = 192) of 20.99 (£26.17), which
score was arrived at by rating 64 common signs and symptoms
for people living with HIV. On a 1 to 10 scale (1 = poor, and
10 = excellent), participants rated their physical conditions,
psychological conditions, and available social support as quite
high, averaging from 7.84 to 8.28. Data related to the CD4
variable will be further discussed in the Health Literacy and
Related Factors section.

HIV symptoms and Symptom self-care strategies
Participants were asked to check yes if they had experienced
any 1 or more of 6 symptoms within the past week and, if so,
to identify the frequency, intensity, and impact of and level
of distress caused by that or those symptoms. Additionally,
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Table 1. Description of the participants’ characteristics (n = 200)

Characteristics % SD Range
Age 46.6 9.54 21-78
Gender
Female 51 (n=102)
Male 49 (n=98)
Education
Less than high school 34 (n=68)
High school 35.5(n=67)
More than high school 32.5(n=165)
Employment 21.5(n=43)
Percent Working
Full-time 13 (n=26)
Annual Income
Less than $9,570 71.5 (n=143)
Insurance 95 Yes (n = 189)
Have Children 66 Yes (n=131)
CD4 Count (n =116) 1350 841 8-91,825*%
Scale of Health Status
Physical condition 8.2 2.16 1-10
Psychological condition 7.8 2.57 1-10
Social support 8.3 2.76 1-10
Scale of symptom intensity 21 26.17 0-141

*Participants appear to have confused CD4 with viral load in this self-report

participants were asked to check off which self-care strategies
they used to manage the symptom or symptoms. Self-care
strategies included engaging in physical activities, self-
reflection, changing one’s diet, making use of complementary
therapies, taking one’s medication, and using substances such
as marihuana, cigarette, alcohol, or drugs from the street. We
counted the number of self-care strategies reportedly used by
the participants for each identified symptom. The symptoms
for which participants implemented the greatest number of
self-care strategies were diarrhea (M = 54.97), nausea (M =
38.43), and fatigue (M = 31). Ninety-five percent (n = 190) of
the participants completed a 9-item scale on the reasons for not
taking their medication in the past, and the mean score was 2.42
(SD =4.37; range, 0-27).

Health literacy and Related factors

Table 3 shows the variables most significantly associated with
health literacy. There were no significant associations between
health literacy and gender, insurance status, physical condition,
psychological condition, level of social support, symptom

Table 2. Symptom self-care strategies

Variable N % Mean intensity SD Range
Anxiety 81 41.55 2.42 4.37 0-27
Depression 72 36 17.34 44.75 2-273
Nausea 21 10.5 38.43 91.84 4-354
Fatigue 30 15 31.00 79.04 1-355
Neuropathy 54 27 12.48 32.64 1-181
Diarrhea 33 16.5 54.97 214.23 1-1149
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intensity, or most self-care strategies for managing symptoms
(except in terms of depressive symptoms), resulting in their not
being included on the above mentioned scale.

A given individual’s health-literacy level was highly correlated
with his or her years of education, suggesting that the completion
ofhigh school was significantly related to having a greater level of
health literacy. A discernible trend was that younger participants
tended to have higher levels of health literacy than their older
counterparts did (p = 0.08). The participants were also asked
to self-report their CD4+ T cell counts, if known. The mean
of the reported CD4 T cell count was 1,350 cells/mm®Viral
loads ranged from 8 to 91,825 copies/mL. Additionally, our
data did not show there to be a significant association between
depression and education (p>0.10). Interestingly, research has
shown that individuals with adequate health literacy tend to miss
taking their medication with less frequency (therefore adhering
better to their ART treatment) than do their less knowledgeable
counterparts. However, this study’s finding that the participants
with inadequate health literacy missed taking their medication
with less frequency than did those whose health literacy level
was marginal came as a surprise.

Linear regression models were used to examine potential
predictors of the adherence scale, which predictors included
the participant’s health-literacy level, age, and level of education
as well as the number of people per room at the participant’s
home (Table 4). Upon comparing adherence and health literacy,
we discovered that there is significant interaction between the
age group (< 45 vs. > 45) and health literacy (p = 0.0069). We
found that for those participants who were 45 years of age or
younger, significant differences were present (p = 0.002) in
terms of the mean scores of the adherence scale between those
with marginal health literacy and those who had inadequate
levels of such literacy (u_marginal-p_inadecuate: 5.7, 95%
CI= 2.1,9.3) after adjusting for education and the number of
people per room at home (p<0.05). Among those older than
45 years, this difference was not significant (p>0.10) even when
adjusting for education and the number of people per room at
home (p>0.05).

Discussion

We sought to determine the level of functional health literacy
and its association with medication adherence and symptoms
and the strategies used to manage them in PLWH who attended
a given community-based organization in San Juan, Puerto
Rico. This study discovered that health literacy was highly
associated with level of education. Sixty-six percent of the
participants in this study had a high school-level education or
beyond. Although health literacy varies by context and setting
and cannot be considered a reasonable proxy for functional
health literacy, there are some studies that suggest that people
with limited literacy often have less than a high-school level of
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Table 3. Selected demographic characteristics by health-literacy level

Variable Inadequate Marginal Adequate  Test Statistic
Age M=4812 M=4760 M=4547 F=3.034
Education
<12 years 37 15 16 X*=72.96
High school 11 23 33
>12 years 3 5 56
Employed
Full-time 0 1 25 X?=15.82
Part-time 9 1 9
Annual income
<$9570 40 37 66 X?=20.30
>9570 5 2 23
Have children
Yes 40 33 58 X2=11.11
No 11 10 47
Mean CD4 count M =5,435 M =546 M =551
(self-reported) (n=19) (n=72) (n=72) F=3.916
Reasons for not 1.72 3.95 2.15
taking medication (n=47) (n=40) (n=103) F=3.34
Self-care strategies 46.86 15.25 7.79
used for depression  (n=7) (n=12) (n=19) F=3.585

education (21,22). These results are important for our patients
with marginal and inadequate FHLs and low educational levels
since such patients may need targeted interventions, special
assistance, more intensive instruction and follow-up assessments
for addressing their illness and treatments.

The individuals in our sample who had inadequate health
literacy also showed less knowledge about and understanding of
their immunological and virological status than did their more
health literate counterparts. The data showed that those with
inadequate health literacy appeared to have poor knowledge
of the concept of a CD4+ T cell count or were confused about
reporting their CD4+ T cell counts and actually reported

Table 4. Multivariate linear model per age group to explain the
difference in the scale for non-adherence to medication by literacy
level adjusting for educational level and persons per room

Age group (years)
<45 (n=72)
Adjusted B; (95% CI)

>45 (n = 94)
Predictors Adjusted B; (95% Cl1)

Literacy level

Inadequate Reference Reference

Marginal 5.7 (2.1,9.3)* 0.1(-1.8, 2.0)

Adequate 0.7 (-2.4,3.7) 0.5(-1.4,2.4)
Educational level

<11 Reference Reference

High school 0.6 (-2.0,3.2) -1.2(-2.9,0.5)

Associate/BA/MSc 2.3(-.5,5.1) -1.6 (-3.6,0.3)
Persons per room

One Reference Reference

Two or more 0.7 (-1.6, 3.1) -0.5(-2.3,1.3)

*P<0.05; Bj indicates the difference in the mean of the scale between the i-th category
and the reference category of the predictor variable: §; = u; - u

reference”
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their viral loads. These findings align with those
of previous studies (23, 11) that have shown that
a participants with inadequate health literacy have
0.08 poor knowledge about CD4 count and viral load.

This finding is clinically relevant, given that health-

<001 related knowledge is also an important factor in
predicting a patient’s ability to manage his or her HIV
condition and adherence to ART (11). The quality
<0.01 of provider communication has been associated with
patient understanding of HIV-related terms (7).
<001 Therefore, providers should take additional steps
to improve the ways in which they communicate
everyday health information to people with limited
0004 health literacy to ensure patient understanding of
HIV-related processes and treatments.
0.05 In our study, adherence and literacy showed
significant interaction effects. Participants with
0.038 adequate or marginal health literacy demonstrated
0.04 their relative higher levels of adherence by missing

their ART medication less frequently. However,

unlike what has been seen in other studies, the
participants in our study with inadequate health literacy also
less frequently reported having missed taking their medication.
We believe this finding might be due to the fact that those
participants in our study with inadequate health literacy did not
understand the questions and were embarrassed or ashamed to
admit that they didn’t understand them and consequently did
not answer them correctly. Another possible explanation for
the lower frequency of missing medication could be the unique
characteristics of the clinic. It is possible that participants with
inadequate literacy may have been receiving more support and
closer follow-up in managing their medication regimens than
have been those whose levels of health literacy are marginal to
adequate. Unfortunately we did not assess the types of services
received by participants in the clinic and so are unable to either
confirm or disprove this statement. Further research is needed
to understand these disparate findings related to FHL and
adherence.

No other significant associations were found between health
literacy and age, gender, insurance status, physical condition,
psychological condition, level of social support, symptom
intensity, and self-care strategies (except for those pertaining
to depression). Depression is highly prevalent in PLWH
(24, 25). The presence of depressive symptoms is especially
concerning because of the major risk for poor health outcomes
and diminished quality of life. Studies have found that depressive
symptoms are linked with low medication adherence (26), social
stigmatization (27), risky behaviors (28), clinical progression
to AIDS (29, 30), reduced physical and social function, poor
quality of life (31), and suicide attempts (32). The risk of
depression and suicide exists for persons living with HIV, and
that is a major concern in this community. There have been
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several studies showing depression to be significantly higher
in Puerto Ricans than in other subgroups, although there are
no studies that indicate that ethnic differences and symptoms
are strongly related (33-35). Since, there are limited data
regarding the link between health literacy and depression in
PLWH, continued targeted research in those of our PLWH with
inadequate levels of literacy who experience depression may
provide additional guidance on how to best intervene with this
particular vulnerable population to enhance mental wellbeing
as well as physical and social support.

Based on the results, the following points should be noted.
Although this study will add to the limited literature on health
literacy among PLWH in Puerto Rico, this study should still
be considered as being preliminary and, as such, having several
limitations. First, the study results are not generalizable because
of the design and the fact that we used convenience sampling.
Second, the data collection for this study took place at a single
point in time during a single assessment session. Third, the
recruitment of participants was conducted at only one site,
which site was located in the metropolitan area of San Juan. This
may limit the generalizability of our results to other populations.
Fourth, we relied only on a self-report method that is subject to
memory errors and does not provide other tools to corroborate
participant information. This may have affected our results. Had
we been able to collect information from the medical records of
the participants, we would have been able to verify the accuracy
(orlack thereof)) of the participant-supplied CD4+ T cell counts
and HIV RNA viral loads.

In spite of these limitations, we believe that the findings from
this study fill an existing gap in knowledge in the important
area of health literacy among PLWH in Puerto Rico and
highlight the importance of conducting future research geared
towards incorporating FHL as an essential component in the
management of medication adherence and those symptoms that
may be present in PLWH. Health literacy is a developing area of
interest on the island and is an important factor that should be
considered when developing interventions directed at reducing
health disparities in this population.

Resumen

Objetivo: La alfabetizacién funcional de la salud (AFS) es
un drea de importancia para intervenciones dirigidas a reducir
o eliminar disparidades de la salud en personas que viven
con VIH (PVCYV). Se estudié el nivel de AFS y su relacién
con cumplimiento con medicamentos, sintomas y estrategias
de manejo de sintomas en PVCV. Método: Estudio de corte
transversal con 200 adultos de clinica ambulatoria de base
comunitaria en San Juan, Puerto Rico. Resultados: La edad
promedio fue 46.61. Casi la mitad de todos los participantes
(47%) demostraron tener niveles marginales o inadecuados
de AFS (21.5%, n=23; 25.50%, n=51, respectivamente).
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El nivel educativo, empleo, ingreso anual, tener hijos, auto-
reporte incorrecto del contaje de CD4+T, ya que reportaron
el contaje viral, cumplimiento con tratamiento antiretroviral y
uso de estrategias de auto-cuidado para depresion, reflejaron
estar significativamente relacionados con AFS (p<0.05). Se
encontraron interacciones significativas entre cumplimiento y
AFS (p=0.0069). Personas con AFS marginal demostraron un
promedio més alto (1.77+937) en la escala de cumplimiento
con respecto a personas con niveles inadecuados. Al ajustar
por edad, educacidn, personas por cuarto en el hogar del
participante, hubo diferencias significativas en personas con
45 afios de edad o menos (p=0.002) en los promedios de
la escala de cumplimiento entre aquellos con nivel de AFS
marginal versus nivel inadecuado (5.66+1.84). Conclusién:
Este estudio provee informacién que contribuye a disminuir
la brecha existente en el drea de alfabetizacion de PVCV en
Puerto Rico, a la vez que enfatiza la importancia de conducir
investigaciones futuras dirigidas a incorporar la alfabetizacién
como componente esencial en el cumplimiento, sintomas y
manejo de sintomas en PVCV.
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