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Adherence to Combination Antiretroviral Therapies in 
HIV Patients of Low Health Literacy
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OBJECTIVE: 

 

To test the significance of health literacy rela-
tive to other predictors of adherence to treatment for HIV
and AIDS.

 

PARTICIPANTS: 

 

Community sample of HIV-seropositive men

 

(

 

n

 

 

 

5

 

 138) and women (

 

n

 

 

 

5

 

 44) currently taking a triple-drug
combination of antiretroviral therapies for HIV infection;
60% were ethnic minorities, and 73% had been diagnosed
with AIDS.

 

MEASUREMENTS: 

 

An adapted form of the Test of Health Lit-
eracy in Adults (TOFHLA), a comprehensive health and treat-
ment interview that included 2-day recall of treatment ad-
herence and reasons for nonadherence, and measures of
substance abuse, social support, emotional distress, and atti-
tudes toward primary care providers.

 

MAIN RESULTS: 

 

Multiple logistic regression showed that edu-
cation and health literacy were significant and independent
predictors of 2-day treatment adherence after controlling for
age, ethnicity, income, HIV symptoms, substance abuse, so-
cial support, emotional distress, and attitudes toward pri-
mary care providers. Persons of low literacy were more likely
to miss treatment doses because of confusion, depression,
and desire to cleanse their body than were participants with
higher health literacy.

 

CONCLUSIONS: 

 

Interventions are needed to help persons of
low literacy adhere to antiretroviral therapies.
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C

 

ombination antiretroviral therapies for HIV infection
have demonstrated efficacy in improving immune

function, reducing viremia, and reducing HIV-related mor-
bidity and mortality. However, the promises of revolution-
ary HIV-AIDS treatments also bring significant challenges.
Highly active antiretroviral therapy (HAART) includes com-
plex regimens that require strict adherence to compli-
cated treatment schedules. Of great concern are treat-
ment-resistant variants of HIV that rapidly develop in

response to underdosing and intermittent, irregular use
of antiretroviral agents.

 

1

 

 Factors that negatively influence
adherence to HAART therefore pose considerable threats
to both individual and public health.

Several factors related to adherence to reverse tran-
scriptase inhibitor regimens were reported before protease
inhibitors became available.

 

2

 

 As many as one third of pa-
tients taking reverse transcriptase inhibitors, particularly
zidovudine, may discontinue their use,

 

3

 

 and one third may
intentionally alter prescribed doses.

 

4

 

 Failing to adhere to
treatment can result from forgetting, lack of motivation,
and intolerance of side effects. Treatment nonadherence
can also be a response to the burdens of complicated drug
regimens that disrupt one’s daily routine.

 

5

 

 Among persons
studied in one AIDS clinical trial, missed doses of antiret-
roviral agents were most likely to occur because of forget-
ting (43%), sleeping through a dose (36%), being away from
home (32%), changing one’s routine (27%), being too busy
to take the dose (22%), feeling sick (11%), and experiencing
depression (9%).

 

6

 

 People who refuse to take antiretroviral
therapy commonly state that they believe the drugs are in-
effective and toxic.

 

7

 

 Social support is associated with ad-
hering to antiretroviral therapy, with greater social support
predicting more consistent adherence.

 

8

 

 Another key factor
in medication adherence is the relationship between pa-
tient and primary care provider. Patients who trust their
provider and are satisfied with their quality of care are
more likely to adhere to treatment regimens.

 

9,10

 

Substance abuse also raises concerns about antiretro-
viral treatment owing to the cognitive and behavioral dis-
turbances common in substance-abusing populations. For
example, Singh and colleagues found that HIV-seropositive
patients with a history of injection drug use were more
likely to be nonadherent to antiretroviral therapy than
were those who had not used injection drugs.

 

11

 

 Nonad-
herent patients also were more likely to experience symp-
toms of depression and lacked adaptive coping strategies.
Broers et al. reported that injection drug users delayed
initiating anti-HIV treatment, but were adherent once
treatment was started.

 

12

 

 O’Connor and Samet suggested
that substance-abusing patients have a host of problems,
including resistance to comply with instructions, poten-
tial drug interactions, and conditions of living in poverty,
that present considerable challenges to medical manage-
ment of HIV infection.

 

13

 

In the current study, we examined adherence to anti-
retroviral therapies in a community sample of men and
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women living with HIV-AIDS. Although a number of vari-
ables influence adherence to non-HIV treatments, many
of which have been associated with adherence to zidovu-
dine therapy among people living with HIV-AIDS, these
factors are currently being examined in adherence to
HAART. Among other influences of treatment adherence,
we were particularly interested in the patient’s ability to
comprehend medical information and the association
between literacy skills and HIV treatment adherence.
Health literacy is frequently below functional levels in
medical populations, and people with lower health liter-
acy often experience poor health and negative treatment
outcomes.

 

14,15

 

 Understanding medical instructions is a
necessary, although for many not sufficient, condition for
treatment adherence. To our knowledge, this is the first
study to examine health literacy, a more sensitive and
specific index of understanding medical instructions than
general education level, among factors related to antiret-
roviral therapy adherence. We hypothesized that health
literacy would significantly predict adherence to antiretro-
viral regimens over and above other well-established pre-
dictors of treatment adherence. If confirmed, this would
indicate that interventions to improve adherence must be
adjusted to accommodate reading and comprehension
skills of people with low literacy.

 

METHODS

Participants

 

Of the 318 study participants, 223 (70%) were men, 93
(29%) were women, and 2 (1%) were transgender persons.
The majority of the sample was African American (65%),
with 30% white, and the remaining 5% being of other eth-
nic backgrounds. The mean (SD) age was 39.1 (7.4) years.
Of the 318 persons enrolled in the study, 81 (25%) were
not currently taking antiretroviral drugs, 7 (2%) were tak-
ing one antiretroviral drug, 46 (15%) were on a two drug-
regimen, and 184 (58%) were taking a combination of three
antiretroviral drugs. All remaining analyses focus on the
184 persons taking triple combination therapies.

 

Measures

 

Participants completed three sets of measures in a
single assessment session: (1) assessment of health liter-
acy; (2) an interview to elicit demographic characteristics,
information concerning health status, current treatments
for HIV-AIDS and treatment adherence, and factors re-
lated to treatment adherence; and (3) self-administered
measures (or interview-administered for persons who
could not read) of substance abuse, emotional distress,
perceived social support, and attitudes toward primary
care providers. These measures are described below.

 

Health Literacy.

 

Health-related literacy was measured
using an adaptation of the Test of Functional Health Liter-
acy in Adults (TOFHLA). This instrument formed the basis

 

for defining literacy in the current study. The TOFHLA,
developed as a comprehensive assessment of literacy in
relation to health status and care delivery,

 

14

 

 was designed
to capture reading comprehension skills in the middle to
lower levels of literacy. We administered an adapted ver-
sion of the reading comprehension section of the TOFHLA.
We selected two of the three standard passages: instruc-
tions written for patients receiving an upper gastrointesti-
nal series, and the patient rights and responsibilities sec-
tion of a Medicaid application form. We also included a
third passage, matched for grade level and word frequency
of target words, that specifically addressed HIV-AIDS–
related care. The scale includes 53 four-option multiple
choice items, in which sentences are completed by select-
ing the correct word among the four options. Scores
ranged from 0 to 53 correct responses.

We also administered the numeracy scale of TOFHLA
using standardized procedures and items. The numeracy
scale consists of actual medical instructions that concern
receiving, following, and paying for medical treatments
and asks nine questions concerning these situations. Un-
like the reading comprehension scale, the numeracy scale
is administered in an interview and used to assess one’s
ability to understand and act on numerical instructions
for health care. Scores range from 0 to 9 correct re-
sponses. For the purposes of the current study, the nu-
meracy scale was used to internally validate our definition
of literacy based on the reading comprehension scale.

 

Health and Treatment Interview.

 

Demographic character-
istics. 

 

Participants were asked their age, years of educa-
tion completed, and their self-identified ethnicity and gen-
der (for those who were transgender).

 

Health status. 

 

Because the study was conducted in a
community-based service setting, biomedical data were
collected through self-report measures. Participants were
asked what month and year they tested HIV seropositive,
whether they had experienced 15 different HIV-related
symptoms, and whether they had been diagnosed with
AIDS-defining conditions. Participants provided their
most recent CD4 cell count and viral load.

 

Treatment status and adherence. 

 

Participants were
interviewed to identify the HIV treatments they were cur-
rently taking and the doses taken in the past 2 days.
First, participants were asked to name the drugs they
were taking. Next, interviewers asked participants to con-
firm the drugs they were taking by identifying their treat-
ments among pictures of drugs shown on a chart. Inter-
viewers proceeded to ask participants to think back about
what they did yesterday and recall the times they had
taken each drug. A daily calendar was used to cue partic-
ipants’ memory and help structure their responses. Inter-
viewers recorded the number of doses reportedly taken for
each drug. Participants were then asked whether they
were off schedule from the prescribed dose time by 

 

6

 

1
hour for each dose taken. This section of the interview
was then repeated, asking participants to report the same
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information using the same procedures for the day before
yesterday. Two-day treatment recall, for yesterday and
the day before yesterday, formed the basis of calculating
the proportion of prescribed doses using the following for-
mula: Total antiretroviral pills taken in past 2 days/Total
antiretroviral pills prescribed for past 2 days. Finally, par-
ticipants were asked about other treatments they were
currently taking that were not part of the antiretroviral
therapy.

 

Perceived barriers to treatment and reasons for non-
adherence. 

 

Participants were asked to reflect back on the
past 30 days, recall to the best of their ability the times
when they had missed a dose of their antiretroviral medi-
cations, and mark the circumstances that played a role in
their not taking their medication at those times. This
measure included nine barriers to medication adherence
identified in the literature: forgetting to take a dose, not
having medications on hand, being too busy, having too
many medications to manage, feeling confused about dos-
ing, medication side effects, sleeping through a dose, feel-
ing depressed, and wanting to cleanse one’s body. A cal-
endar method was again used to help participants
structure and recall events.

 

Survey of Factors Influencing Adherence.

 

Substance use.

 

Participants were asked to report their use of alcohol,
marijuana, powder or crack cocaine, nitrite inhalant (pop-
pers), injection drugs, and other drug use over the past 3
months. Participants indicated whether they had used
each drug in the past 3 months in a yes/no response for-
mat. Reporting use of any drug other than alcohol was
coded as having used other drugs.

 

Emotional distress. 

 

The 53-item Brief Symptom In-
ventory (BSI) was administered as an index of psychologi-
cal distress and disturbances. The BSI includes items
representing symptoms of somatic anxiety, obsessive-
compulsive thoughts, depression, anxiety, hostility, para-
noia, and psychoticism. The total score yields a General
Severity Index, a reliable and valid measure of emotional
distress with scores ranging from 53 to 265.

 

16

 

Perceived social support. 

 

Perceived social support was
assessed with a 15-item scale reflecting availability and
quality of support. Example items include “There are sev-
eral people that I trust to help me solve problems,” “If I
were sick, I could easily find someone to help me with my
daily chores,” and “I feel a strong emotional bond with at
least one person.” Items were responded to on 4-point
scales, where 1 

 

5

 

 definitely true, and 4 

 

5

 

 definitely false.
Scores ranged from 15 to 60. The social support scale was
reliable in the current sample (

 

a

 

 coefficient 

 

5

 

 .86).

 

Attitudes toward primary care provider. 

 

An assess-
ment of perceived quality of one’s relationship with the
primary care provider was adapted from the Functional
Assessment of HIV Infection Scale.

 

17

 

 This instrument con-
sists of seven items responded to on 4-point scales, where
1 

 

5

 

 never, and 4 

 

5

 

 always. Example items include “Does
your doctor answer all of your questions about HIV?,”

“Does your doctor ask for your opinions and concerns re-
garding your HIV treatment?,” and “Do you have confi-
dence in your doctor?” Scores ranged from 7 to 28. The
provider attitudes scale was found reliable in the current
sample (

 

a

 

 coefficient 

 

5

 

 .75).

 

Procedures

 

Men and women were recruited from AIDS service or-
ganizations, health care providers, social service agencies,
community residences for people living with HIV-AIDS,
and infectious disease clinics in Atlanta, Georgia. Flyers
announcing the study opportunity were posted in these
locations, and stacks of flyers were placed in waiting ar-
eas. Interested persons telephoned the research program
offices to schedule an appointment to participate in the
study. The research program was located in a community
setting in an area of Atlanta accessible by public trans-
portation. Individuals were told they would be asked to
complete an anonymous survey and interview concerning
their health, mental health, social relationships, and sub-
stance use. Participants were informed that they would
have to verify their HIV status by presenting a photo ID as
well as their clinic card from an HIV-infectious disease
clinic, a prescription or drug bottle for antiretroviral med-
ication, seropositive results of an HIV test, or other links
to HIV-related services or treatment. Names were not re-
corded in this study, but proof of HIV status was neces-
sary to keep seronegative persons from participating for
cash incentives.

Participants completed informed consent in accor-
dance with Institutional Review Board guidelines, fol-
lowed by literacy assessments, the health and treatment
interview, and survey of factors associated with adher-
ence. Participants who were unable to read the self-
administered survey were interviewed to complete all
study measures. Trained research staff conducted all in-
terviews. The study required 2 to 3 hours to complete,
and participants were given $50 compensation for their
time and participation. Participants were given flyers be-
fore leaving and asked to tell their friends and other ac-
quaintances who have HIV about the study to increase
word-of-mouth recruitment.

 

Data Analyses

 

Analyses compared persons who had missed at least
one dose of antiretroviral medications (

 

,

 

100% adherent) in
the previous 2 days and persons who had not missed a dose
(100% adherent). Continuous measures are represented by
means and standard deviations, and categorical data are
represented by percentages of nonadherent and adherent
group members. Significance tests were conducted using
univariate logistic regressions followed by multivariate logis-
tic regressions with forward entry procedures. Adjusted
odds ratios (ORs) with 95% confidence intervals (CIs) are
presented.
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We also examined the associations between health
literacy and perceived barriers to HIV treatment adher-
ence. By extrapolation from scoring for the standardized
TOFHLA, participants who scored below 85% correct on
the adapted TOFHLA reading comprehension scale were
defined as lower literacy and persons scoring 86% correct
or better were defined as higher literacy. Comparisons be-
tween lower and higher literacy groups on perceived bar-
riers to treatment adherence were examined using contin-
gency table 

 

x

 

2

 

 tests.

 

RESULTS

 

According to cued recall for the previous 2 days, 36
(20%) of the 182 participants taking HAART had missed at
least one dose of antiretroviral medications. Persons who
were not completely adherent in the past 2 days reported
taking a mean (SD) of 62% (32.1%) of their antiretroviral
medications during that time. Compared with persons who
did not miss a dose (37%), participants who missed at least
one dose (56%) were also more likely to have been off
schedule (

 

p

 

 

 

,

 

 .05). As shown in Table 1, individuals who
were nonadherent reported lower education levels (

 

p

 

 

 

,

 

 .01)
and were more likely to be ethnic minorities (

 

p

 

 

 

,

 

 .05). They
also reported significantly lower CD4 cell counts (

 

p

 

 

 

,

 

 .05)
and were less likely to have an undetectable viral load com-
pared with adherent participants (

 

p

 

 

 

,

 

 .05).

 

Factors Related to Treatment Adherence

 

Participants who had missed at least one dose of
their antiretroviral medications in the past 2 days and

those who had been adherent were compared on key de-
mographic, health, mental health, and social factors (Ta-
ble 2). Results of univariate logistic regression analyses
showed that ethnic minorities (OR 4.1; 95% CI 1.6, 10.4),
people with less than 12 years of education (OR 3.6; 95%
CI 1.5, 8.7), less social support (OR 2.0; 95% CI 1.1, 3.7),
greater emotional distress (OR 0.98; 95% CI 0.97, 0.99),
and lower literacy (OR 2.6; 95% CI 1.1, 6.3) were more
likely to be nonadherent in the past 2 days. Multivariate
logistic regression, however, indicated that only years of
education and literacy had significant independent asso-
ciations with treatment adherence (see Table 2). Those
with less than 12 years of education were over 3 times
more likely to be nonadherent than those with at least a
high school education, and those with lower reading liter-
acy were nearly 4 times more likely to be nonadherent
than those with higher literacy.

 

Barriers to Treatment Adherence and
Reading Literacy

 

Participants who scored less than 85% correct on the
adapted TOFHLA reading comprehension scale, defined as
being of lower literacy, were compared with persons who
scored 86% correct or better, defined as being of higher lit-
eracy. Validating the literacy classification, we found that
persons of lower literacy had significantly fewer years of
education (mean [SD] 12.0 [2.6]) than persons of higher lit-
eracy (mean [SD] 13.7 [2.4]) (

 

p

 

 

 

,

 

 .01). One in three persons
with less than 12 years of education scored below 85% cor-
rect on the reading comprehension scale, whereas 89% of
those with 12 years education or more scored 86% correct

 

Table 1. Characteristics of People Living with HIV-AIDS Taking Three-Drug Combination Therapies Who Were

 

Nonadherent and Adherent in the Past Two Days

 

Characteristic
Nonadherent

(

 

n

 

 

 

5

 

 36)
Adherent
(

 

n

 

 

 

5

 

 148)

 

p

 

 Value

 

*

Age in years, mean (SD) 38.2 (7.1) 40.4 (7.2) NS
Years of education, mean (SD) 12.2 (2.7) 13.7 (2.3) .01
CD4 cell count, mean (SD) 239.4 (198.9) 315.9 (266.5) .05
Months tested HIV positive, mean (SD) 89.3 (48.9) 87.7 (60.8) NS
Demographic, 

 

n

 

 (%)
Annual income 

 

,

 

$10,000 23 (66) 91 (62) NS
Male 24 (67) 114 (78) NS
Female 12 (33) 32 (21) NS
Transgender 1 (1) NS
White 6 (17) 66 (45) .05
African American 27 (75) 72 (49) NS
Other ethnicity 3 (8) 9 (6) NS
Heterosexual 14 (39) 47 (32) NS
Homosexual 16 (44) 87 (59) NS
Bisexual 6 (17) 13 (9) NS

Health status, 

 

n

 

 (%)
Injection drug use history 9 (25) 39 (26) NS
Undetectable viral load 13 (36) 80 (54) .05
AIDS diagnosis 23 (79) 110 (83) NS

*

 

Univariate significance tests; NS indicates not significant.
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or better (

 

p

 

 

 

,

 

 .01). The lower-literacy group also scored sig-
nificantly lower on the independent measure of numerical
health literacy (mean [SD] 6.7 [3.1]) than did the higher lit-
eracy group (mean [SD] 8.3 [3.0]) (

 

p

 

 

 

,

 

 .01).
Closer examination of the associations between edu-

cation, health literacy, and HAART adherence showed
that for persons with less than 12 years of education, the
relation between health literacy and treatment adherence
was nonsignificant (

 

p

 

 

 

.

 

 .1); 41% of persons with less than
12 years of education were nonadherent regardless of

their health literacy score. In contrast, for persons with
12 or more years of education, the association between
health literacy and HAART adherence was significant (

 

p

 

 

 

,

 

.05); 32% of persons with low health literacy were not
completely adherent in the previous 2 days compared
with 14% of persons with higher health literacy scores.

Comparisons between individuals with lower and
higher literacy demonstrated significant differences in the
reasons they gave for missing antiretroviral drug doses in
the previous 30 days. Individuals of lower literacy were

 

Table 2. Results of a Multivariate Logistic Regression Predicting Adherence to

 

Combination Antiretroviral Therapies over a Two-Day Recall Period

 

Characteristic
Nonadherent

(

 

n

 

 5

 

 36)
Adherent
(

 

n

 

 

 

5

 

 148) OR (95% CI)

 

Age 

 

,

 

35 years, 

 

n

 

 (%) 12 (33) 38 (26) 1.7 (0.6, 4.9)
Ethnic minority, 

 

n

 

 (%) 30 (83) 81 (55) 3.1 (0.9, 10.3)
Income 

 

,

 

$10,000, 

 

n

 

 (%) 23 (66) 91 (62) 0.6 (0.2, 1.8)
Education 

 

,

 

12 years, 

 

n

 

 (%) 11 (31) 16 (59) 3.3 (1.1, 10.7)*
HIV symptoms, mean (SD) 6.2 (4.0) 6.3 (3.4) 1.0 (0.8, 1.2)
Alcohol use,

 

†

 

 

 

n

 

 (%) 19 (53) 71 (48) 0.5 (0.2, 1.5)
Other drug use,

 

†

 

 

 

n

 

 (%) 10 (28) 58 (40) 1.0 (0.3, 3.2)
Social support, mean score (SD) 2.9 (0.5) 3.2 (0.6) 1.1 (0.5, 2.6)
Emotional distress, mean score (SD) 109.9 (45.1) 94.1 (29.9) 0.99 (0.98, 1.0)
Provider attitudes, mean score (SD) 21.1 (2.0) 21.8 (2.7) 1.1 (0.6, 1.4)
Lower literacy, 

 

n

 

 (%) 10 (28) 19 (13) 3.9 (1.1, 13.4)*

*

 

Significant, p , .05.
†Substance use for the past 3 months.

FIGURE 1. Barriers to antiretroviral treatment adherence in the past 30 days for persons of lower and higher literacy; significant dif-
ferences indicated by 1p , .06, *p , .05, **p , .01.
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more likely to indicate being confused (p , .01), experienc-
ing side effects (p , .06), feeling depressed (p , .05), and
wanting to cleanse their body (p , .05), compared with per-
sons of higher literacy (Fig. 1). Differences between the two
groups for the remaining barriers to adhering to treatment
were not significant.

DISCUSSION

Results of this study must be interpreted in light of
its methodologic limitations. The study was conducted in
a community setting rather than a clinic. The advantage
of studying persons who may be marginally connected to
HIV treatment services and not enrolled in drug trials
came at the cost of relying on self-report measures of
health status and treatment regimens. Although our mea-
sures appeared internally reliable (e.g., people who were
nonadherent had lower CD4 cell counts and were less
likely to have undetectable viral loads), the degree to
which participants provided accurate health information
is unknown. Although HIV symptoms and stage of disease
were not associated with health literacy, we did not for-
mally assess neurocognitive impairment in this study, a
factor that could interfere with remembering treatment
regimens and may have affected performance on the liter-
acy scales. Another factor that may have influenced our
results is the differential treatment that providers may
give to persons with low literacy skills. For example, pro-
viders may not give the same level of detailed instructions
to patients who experience comprehension difficulties.
Future research should therefore examine different prac-
tices of instructing patients with low and higher literacy.
In addition, we only collected measures at a single assess-
ment session, prohibiting us from making the kind of pre-
dictions over time that prospective studies afford. Finally,
our sample was partly recruited through flyers describing
the study, a method that may have failed to reach people
of the lowest literacy; thus, our sample may have under-
represented this group of people who may be experiencing
the greatest difficulty adhering to medication regimens.
Our findings must therefore be considered a conservative
estimate of literacy and its association with antiretroviral
adherence among people living with HIV-AIDS.

One in five persons on HAART in the current study
were nonadherent to their treatment regimen in the previ-
ous 2 days, a rate similar to that in other studies.18 As
has occurred with multiple drug-resistant strains of tu-
berculosis that resulted from irregular and inconsistent
use of antibiotics,19 nonadherence to HAART threatens to
undermine the promise of effective HIV-AIDS treatments.
Failure to adhere to treatment schedules is particularly
troublesome with protease inhibitors because of HIV’s
ability to rapidly develop resistance to these drugs. Virus-
resistant mutations can develop after only days of inter-
mittent protease inhibitor use, and reverse transcriptase
inhibitors are not much more forgiving. Identifying factors

associated with nonadherence to antiretroviral therapy
must, therefore, inform interventions designed to assist
people undergoing HAART.

The current study found that factors associated with
nonadherence to other treatments were also associated
with nonadherence to HAART. Univariate analyses indi-
cated that ethnic minorities, persons who perceived re-
ceiving less social support, and those experiencing greater
emotional distress were more likely to have been nonad-
herent in the past 2 days. Surprisingly, substance use
and attitudes toward providers were not significantly as-
sociated with adherence in this study. However, our mea-
sures of substance use reflected global patterns of use for
the previous 3 months whereas adherence was defined
over a 2-day period. Thus, the association between sub-
stance use and treatment adherence may have been ob-
scured by our desynchronized measures.

Both univariate and multivariate tests showed that
years of education and health literacy were significant in-
dependent predictors of treatment adherence. People of
lower education and lower literacy were between 3 and 4
times more likely to have missed a dose of antiretroviral
medications in the previous 2 days. Income level, ethnic
background, and HIV disease progression did not account
for these associations. Consistent with these findings,
people of lower literacy were more likely to have missed a
dose of their medications because they were confused
about their treatment regimen, were depressed, or desired
to cleanse their body of treatments. Thus, we conclude
that education level and, perhaps more importantly,
health literacy are important in adherence to combination
antiretroviral regimens, and both must be considered in
designing patient materials and strategies for enhancing
antiretroviral treatment adherence. Low education itself is
a reasonable marker for potential nonadherence. How-
ever, for persons with at least 12 years of education, it is
necessary to assess their literacy to identify the risk of
nonadherence.

Although treatment regimens for HIV-AIDS are be-
coming less complex with the advent of combined drugs
in single medications and through twice-a-day and once-
a-day dosing, literacy will most likely remain an impor-
tant barrier to long-term treatment adherence even for
the simplest regimens.14,15 Interventions to increase ad-
herence to treatment schedules have relied on daily cal-
endars, outlines of meal schedules, reminder notes, con-
densed instructions for dietary considerations, and charts
for dosing schedules.20,21 Devices such as timers and
alarms have also been suggested to increase adherence to
antiretroviral therapy.22 Unfortunately, many of these
strategies require literacy skills and other resources that
people who may be at greatest risk of nonadherence lack.
Also, persons with low literacy skills were no more likely
to experience forgetfulness or distractions in missing their
medications than were persons of higher literacy, sug-
gesting that memory aides may not address the intersec-
tion between low literacy and nonadherence. Therefore,
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interventions to assist people in adhering to antiretroviral
therapies must be adapted for persons of lower literacy with
specific attention given to relevant treatment barriers.

People of lower literacy may benefit from pictorial dis-
plays of their medications, accurate in color and size, with
graphic illustration of the instructions including the
number of pills to be taken, and at what times. In addi-
tion, videotapes tailored to different levels of comprehen-
sion may provide a more effective medium than pam-
phlets and brochures for educating patients about their
treatments. Intensive case management and assertive as-
sistance programs may be required for those persons with
the greatest difficulty understanding their treatment regi-
men and the importance of adherence.23 Finally, and per-
haps most importantly, primary care providers must tai-
lor their instructions to match the capabilities of their
patients. For example, low education and low literacy
suggest the importance of including concrete practice ex-
ercises with lots of repetition. The necessity of attending
to low literacy in patients undergoing HIV-AIDS treatment
will become increasingly pressing as the HIV epidemic
spreads to impoverished areas of developed countries and
as antiretroviral treatments become increasingly available
in developing countries. Designing effective interventions
to promote treatment adherence in persons of lower liter-
acy must, therefore, be considered a high priority in na-
tional AIDS treatment agendas.

The authors thank the AIDS Survival Project of Atlanta for its as-
sistance with data collection. National Institute of Mental
Health (NIMH) grant R01-MH57624 and CAIR grant P30
MH52776 supported this research.
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