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Approximately 250,000 people infected with human 
immunodeficiency virus/acquired immunodeficiency 
syndrome (HIV/AIDS) in the United States are not 
aware of their status.1 To identify these individuals and 
offer them counseling and treatment, the Centers for 
Disease Control and Prevention (CDC) announced in 
2003 a prevention initiative incorporating HIV testing 
in routine medical care and implementing new models 
of HIV testing outside medical care settings.1,2 Many 
educational interventions have sought to improve HIV 
treatment, testing rates, and knowledge about HIV 
transmission to enable individuals to assess their own 
HIV risk status and identify risk-taking behaviors.3-5 
However, little is known about how patients’ health 
literacy might modify the impact of such prevention 
interventions.

Health literacy is “the degree to which individuals 
have the capacity to obtain, process, and understand 
basic health information and services needed to make 
appropriate health decisions.”6-9 An estimated 40 mil-
lion people in the United States have difficulty under-
standing and acting on health information, which may 
negatively influence their health outcomes.7-9 Patients’ 
health literacy is associated with health knowledge, 
health status, and use of health services.10-21 Health 
literacy plays an important role in disease prevention 
through the understanding of risk and the identification 
of necessary behavioral changes.9 Given the importance 
of health literacy in understanding medical care, the 
Institute of Medicine (IOM) recently issued the report 
Health Literacy: A Prescription to End Confusion, 
which calls for multidisciplinary research on the con-
sequences of limited health literacy.9

The HIV/AIDS epidemic among patients seeking 
medical care at public hospitals3,22 has many complexi-
ties associated with its prevention and treatment. The 
presence of limited literacy levels observed among 
patients at public hospitals,4,23 combined with the high 
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prevalence of HIV/AIDS in populations served at public 
hospitals,13,22 requires interventions to consider patients’ 
health literacy. Previous research evaluating links be-
tween patients’ health literacy and HIV knowledge24,25 
only studied patients already infected with HIV and 
included no sampling of uninfected at-risk patients.

In those studies of HIV-infected individuals, mis-
conceptions about HIV/AIDS treatment and transmis-
sion were associated with lower health literacy.25-28 In 
addition, patients with lower levels of health literacy 
had lower levels of HIV knowledge, were less likely to 
understand the meaning and importance of HIV viral 
loads and CD4 cell counts, and less likely to have an 
undetectable HIV viral load.25,26 A study by Kalich-
man et al attempted to determine some of the reasons, 
including literacy, for nonadherence to Highly Active 
Antiretroviral Therapy (HAART).26 While literacy was 
not a significant predictor of adherence when education 
was accounted for, lower-literacy patients gave different 
explanations for nonadherence than higher-literacy-lev-
el patients. More recently, health literacy was associated 
with willingness to comply with health care providers’ 
recommendations to undergo HIV testing.27

In the present study, we examined the association 
between health literacy level and HIV/AIDS knowledge 
score among patients who were unaware of their HIV 
serostatus and were offered an HIV test as part of their 
medical visit to a large, urban public hospital urgent 
care center (UCC). We hypothesized that the mean 
HIV/AIDS knowledge score among patients with an 
adequate literacy level was not statistically different 
from the mean HIV/AIDS knowledge score among 
patients with marginal or inadequate literacy levels. We 
also assessed the association of patients’ health literacy 
on their attitudes toward HIV/AIDS.

Methods
Subjects

Between March and August 2000, we conducted a 
cross-sectional survey of 372 English-speaking patients 
ages 18–65 years who had been offered an HIV test by 
their health care provider during a visit to the UCC of 
Grady Memorial Hospital in Atlanta. An informational, 
low-literacy brochure on HIV testing was given to all 
patients upon registration into the UCC. The brochure 
was written at a level appropriate for patients with a 
reading level at or below the sixth grade, as assessed 
by the Flesch-Kincaid scale.29 

Patients were approached and screened for study 
participation by trained interviewers immediately af-
ter completion of their visit to the UCC. Demographic 
information was obtained during the participation eli-
gibility screening. Patients both refusing and assenting 
to HIV testing were enrolled. Excluded from enrollment 
were patients who had received an HIV test during the 
previous 6 months and those in the UCC to receive 

HIV test results. Thus, enrollment was restricted to 
patients who had been offered an HIV test by their 
health care provider during their visit to the UCC as a 
consequence of a concurrent study design.27 Patients for 
whom English was a second language were eligible only 
if they possessed reading skills in English, enabling an 
assessment of their health literacy with the instrument 
used in this study. 

A $20 cash payment was provided to all participants. 
The study was approved by the Institutional Review 
Boards of Emory University and the CDC and by the 
Grady Memorial Hospital Research Oversight Com-
mittee.

Literacy Assessment
After obtaining informed consent, trained interview-

ers assessed each patient’s health literacy level using 
the REALM, an instrument used to estimate health 
literacy by measuring reading ability through medical 
word recognition. In the REALM, the patient is given 
three lists, each containing 22 medical words arranged 
in order of difficulty and asked to read each word aloud. 
The REALM score is the total number of correctly 
pronounced words for the three lists, ranging from 0 to 
66. REALM scores are objective and correlate highly 
(r=0.88 to 0.97) with standardized reading tests.28 

Examples of words listed on the REALM are “infec-
tion” and “diabetes.” The range of REALM scores is 
categorized into three literacy levels: inadequate (at or 
below sixth grade), marginal (seventh to eighth grade) 
and adequate (at or above ninth grade).

HIV/AIDS Knowledge Assessment
Patients’ knowledge of HIV/AIDS was assessed us-

ing an objective, multiple-choice format questionnaire 
to eliminate the introduction of bias by the interviewer. 
The HIV/AIDS knowledge composite score was com-
prised of 22 questions on the accuracy and timing of 
HIV tests, HIV/AIDS transmission routes, and avail-
able HIV/AIDS treatment.30,31 These 22 knowledge 
items were the same, regardless of whether patients 
accepted or refused HIV testing. 

Additional information on three factors that could 
potentially affect patients’ HIV/AIDS knowledge level 
was also obtained during the interview. The three fac-
tors included patients’ personal HIV experience, their 
understanding of risk, and their attitudes and beliefs 
about HIV/AIDS. The questionnaire items used to mea-
sure risk perception were not previously validated.

Data Analysis
Bivariate analyses included an analysis of variance 

(ANOVA) for each independent variable to identify any 
differences between mean knowledge scores among its 
strata. Associations between patients’ health literacy 
level and the other independent variables were assessed 
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using an ANOVA for continuous variables and a chi 
square test of proportions for categorical variables.

For multivariate analyses, the initial multiple linear 
regression model included only the potential confound-
ing variables that had been associated with either 
patients’ HIV/AIDS knowledge score or patients’ 
health literacy level. Backward elimination was used 
to obtain the final regression model, and an analysis 
of covariance (ANACOVA) was performed among 
patients’ adjusted mean HIV/AIDS knowledge scores to 
determine differences between patients’ health literacy 
levels as measured by the REALM. We performed all 
analyses with SAS Software version 8.0 (SAS Institute, 
Cary, NC).

Results
The characteristics of the 372 patients enrolled in 

this study are presented in Table 1. The majority were 
African American (94%), single (66%), had an annual 
household income of less than $10,000 (58%), and 
had no health insurance (68%). More than 30% of the 
enrolled patients did not have a high school diploma. 
Twenty-five percent of study participants had inad-
equate health literacy as defined by a REALM score 
equivalent to or below a sixth-grade reading level. 
Seventy percent of the enrolled patients had had a 
previous HIV test.

Bivariate analysis demonstrated that patients’ HIV/
AIDS knowledge score directly correlated with their 
REALM score (P<.001). The knowledge score was 
normally distributed with mean HIV/AIDS knowledge 
score significantly different between age categories 
(P=.02), income levels (P=.005), educational levels 
(P=.001), risk perception score tertile (P<.001), attitude 
score tertile (P=.04), and patients’ health literacy level 
(P<.001). A Kruskal-Wallis test of the difference among 
the attitude score tertiles compared to knowledge score 
showed a nonsignificant trend (P=.12).

Older patients were more likely to have a knowledge 
score at or below the 25th percentile of the distribution 
(χ2=8.88, P=.03), as were patients with a lower literacy 
level (χ2=11.1, P=.004) and patients with low risk per-
ception scores (χ2=15.3, P<.001). Patients with lower 
literacy levels were more likely to be African American 
(χ2=6.62, P=.04), have low annual household income 
(χ2=8.67, P=.01), and not have a high school diploma 
(χ2=58.04, P<.001).

Knowledge questions for which there was a sig-
nificant difference in the proportion of correct answers 
among the three health literacy levels are shown in 
Table 2. There were also significant differences in risk 
perception items and attitudes and beliefs between 
patients with different levels of health literacy. Patients 
with higher literacy levels were more likely to have 
spoken to a friend about HIV/AIDS and more likely 
to trust printed materials about HIV/AIDS but less 

likely to believe that the government is telling the truth 
about AIDS.

Multivariate analysis resulted in a final model of 
knowledge as a function of REALM score, income 
level, education level, and risk perception score. An 
ANOVA produced a P value of <.001 for the model, 
with an adjusted R2 of 0.1354. REALM score was posi-
tively associated with knowledge (parameter coefficient 
[standard error]=0.0352 [0.0093]), even when adjusted 
for income level, education level, and risk perception 
score. REALM score (P<.001) and risk perception score 
(P<.001) were the strongest predictors of HIV/AIDS 
knowledge in this model. The adjusted mean HIV/AIDS 
knowledge scores (95% confidence interval [CI]) were 
14.42 [13.95, 14.90], 14.44 [13.93, 14.95], and 13.06 
[12.43, 13.69] for patients with adequate, marginal, 
and inadequate health literacy levels, respectively. An 
ANACOVA showed a significantly different mean HIV/
AIDS knowledge score among patients with inadequate 
health literacy levels (at or below the sixth-grade level) 
compared to those with marginal or adequate health 
literacy levels (multiple partial F=13.46, P<.001), after 
adjustment for income level, education level, and risk 
perception score.

Discussion
Previous studies examining the relationship between 

HIV/AIDS knowledge and patients’ health literacy have 
focused on the consequences of poor health literacy 
on HIV treatment adherence and subsequent disease 
outcomes among individuals already infected with 
HIV.24-26,32 Among persons who are not HIV-infected, 
there have been few studies that have examined health 
literacy’s influence on HIV knowledge, risk, or HIV 
test-seeking behaviors. Recently, a study found that 
undergoing HIV testing is influenced by the level 
of health literacy,27 and research involving patients 
with chronic diseases such as hypertension, diabetes, 
asthma, and congestive heart failure demonstrated a 
direct correlation between patients’ health literacy and 
knowledge of their chronic disease.15,16,33 The results of 
our study are consistent with this previous research, 
showing that among patients from a population at high 
risk for HIV/AIDS, their knowledge of this infection is 
associated with their health literacy.

Misconceptions about HIV transmission were more 
common among patients with lower health literacy lev-
els. For example, far fewer patients with an inadequate 
health literacy level, as compared to patients with a 
marginal or adequate health literacy level, knew that 
HIV is not transmitted through the use of public toilets. 
Although most patients, regardless of health literacy 
level, knew that HIV could be transmitted through 
vaginal sex without a condom, very few knew that the 
national blood supply is now screened and has been 
virtually free of HIV since the mid-1980s.34-36 This 
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Table 1

Characteristics of Study Participants 
and Mean HIV/AIDS Knowledge Scores

Variable n % Mean Knowledge 
Score (SD)* P Value**

All Subjects 372  100 14.09 ( ±3.11 ) —
 Age (years)

 18–29 83  22 14.69 ( ±3.11 )

   .02***
 30–39 123 33 14.41 ( ±2.84 )
 40–49 108 29 13.75 ( ±3.04 )
 50 + 58 16 13.21 ( ±3.54 )

 Race
 African American 350 94 14.04 ( ±3.05 )

   .20
 Other 22 6 14.91 ( ±3.87 )

 Gender
 Male 197 53 14.06 ( ±3.02 )

   .84
 Female 175 47 14.13 ( ±3.21 )

 Children
 Yes 258 69 14.05 ( ±2.89 )

   .68
 No 114 31 14.19 ( ±3.56 )

 Marital status
 Single 246 66 14.17 ( ±3.18 )

   .77
 Married 51 14 13.78 ( ±3.07 )
 Divorced 64 17 13.99 ( ±2.99 )
 Widowed 11 3 14.64 ( ±2.38 )

 Annual household income
 > $10, 000 157 42 14.62 ( ±2.91 )

   .005***
 ≤ $10, 000 215 58 13.70 ( ±3.20 )

 Test Type
 Rapid 182 49 13.95 ( ±3.00 )

   .37
 Standard 190 51 14.23 ( ±3.21 )

 Accepted offered test
 Yes 200 54 14.21 ( ±3.06 )

   .43
 No 172 46 13.95 ( ±3.16 )

 Education
 ≥ High school diploma 250 67 14.46 ( ±2.93 )

   .001***
 < High school diploma 122 33 13.34 ( ±3.33 )

 Insurance
 Private 46 12 14.22 ( ±2.50 )

   .49 Public 75 20 13.71 ( ±3.23 )
 None 251 68 14.18 ( ±3.17 )

 Previously tested for HIV
 Yes 260 70 14.27 ( ±3.04 )

   .10
 No 112 30 13.69 ( ±3.24 )

 Risk perception
    Tertile (range, median)

 1 ( 0–5, 4 ) 154 41 13.17 ( ±3.37 )
 <.001*** 2 ( 6–7, 6 ) 111 30 14.74 ( ±2.80 )

 3 ( 8–11, 8 ) 107 29 14.75 ( ±2.68 )
 Attitudes and beliefs
    Tertile (range, median)

 1 ( 0–7, 6 ) 114 31 13.59 ( ±3.39 )
   .04*** 2 ( 8–9, 9 ) 121 32 14.02 ( ±2.90 )

 3 ( 10–13, 10 ) 137 37 14.58 ( ±2.98 )
 Health literacy

 Inadequate (≤ 6th grade level) 92 25 12.71 ( ±3.11 )
 <.001*** Marginal   (7th–8th grade level) 124 33 14.46 ( ±3.04 )

 Adequate  (≥ 9th grade level) 156 42 14.62 ( ±2.93 )

*  Mean knowledge score is defined as the total number of HIV/AIDS test, transmission, and treatment 
questions answered correctly out of a total of 22 items. (Range: 2–22)
** P value is associated with an analysis of variance (ANOVA) comparing mean knowledge score 
among each variable’s strata; *** denotes significance at α=0.05.

represents a large gap in patients’ 
HIV/AIDS knowledge that spans 
across all health literacy levels.

Attitudes and beliefs also differed 
among patients with inadequate, 
marginal, and adequate health lit-
eracy levels. Few patients, across 
all literacy levels, believed that the 
majority of those who are currently 
becoming infected in Atlanta are 
heterosexual; however, the percent 
that believed this to be true was 
only 4% among patients with an 
inadequate health literacy level 
versus 26% among patients with 
an adequate health literacy level. 
Although patients with an adequate 
literacy level were more likely to 
trust information received about 
HIV/AIDS from printed materi-
als, they were much less likely to 
trust the government. This might 
be a function of patients with lower 
health literacy not having as much 
experience with printed materials 
and being less informed and hence 
having less reason to question au-
thorities.9

The strong, positive association 
seen between patients’ HIV/AIDS 
knowledge score and risk perception 
score should be explored further. 
Since the risk perception score is 
not a validated variable, however, 
no conclusions may be made about 
its association with HIV/AIDS 
knowledge. Future studies using 
methods such as factor analysis are 
warranted. The fact that 70% of the 
study participants reported having 
had a previous HIV test suggests 
that this population is perceived to 
be at increased risk for HIV infec-
tion by their health care providers. 
This study underscores the conclu-
sion that populations such as this 
one with low health literacy should 
be offered literacy-appropriate in-
terventions to increase HIV/AIDS 
knowledge, so that they may more 
readily identify risk-taking be-
haviors and make informed health 
decisions.9,27

Limitations
The study has several limitations. 

The study participants were all 
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Table 2

HIV/AIDS Knowledge Items By Health Literacy Level (% Answering Correctly)

Questionnaire Item*

Literacy Level

Inadequate Marginal Adequate χ2 P Value**

HIV can be transmitted through vaginal sex without
condoms. 97% 96% 100% 6.05  .05 ***

HIV cannot be transmitted through use of public toilets. 47% 73% 73% 21.18 <.001***

HIV cannot be transmitted through sweat. 55% 74% 65% 8.32  .02***

HIV cannot be transmitted through blood transfusions after 
1985. 4% 10% 15% 6.53  .04***

Use of birth control pills cannot prevent people from getting 
the HIV/AIDS virus. 78% 92% 96% 21.75 <.001***

IUD use cannot prevent people from getting the HIV/AIDS 
virus. 41% 67% 77% 32.56 <.001***

Use of spermicidal gels cannot prevent people from getting 
the HIV/AIDS virus. 49% 67% 76% 19.45 <.001***

Not having sex can prevent people from getting the HIV/AIDS 
virus. 76% 82% 90% 8.34  .02***

There is no vaccine available that can keep people from
getting AIDS. 49% 64% 71% 12.33  .002***

*  The following HIV/AIDS Knowledge Questionnaire items did not significantly vary among health literacy levels:
 HIV test knowledge
  How soon after contact with the AIDS virus can HIV tests tell that someone is infected with HIV?
  Is HIV testing always done when you are admitted to the hospital for surgery?
  Is HIV testing always done when a woman becomes pregnant?
  Is HIV testing always done when you go to the emergency room?
  Is HIV testing always done during your regular medical check-up?
  How often should people get an HIV test?

 HIV transmission knowledge
  Can you get HIV from sharing needles?
  Can you get HIV from deep kissing?
  Can a pregnant woman who has the AIDS virus give it to her baby?
  Can a pregnant woman who has the AIDS virus do anything to keep the baby from catching it?
  Can condoms prevent people from getting the HIV/AIDS virus?

 HIV treatment knowledge
  Are there medicines available that can keep people with HIV/AIDS from getting sick or dying?
  Is there a cure for HIV?

** P value is associated with a chi square test of proportions; *** denotes significance at α=0.05.

HIV/AIDS—human immunodeficiency virus/acquired immunodeficiency syndrome
IUD—intrauterine device
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volunteers who agreed to be interviewed after having 
been offered an HIV test at the UCC; this may have 
introduced participation bias if participants were more 
likely to enroll in the study because of a difference in 
HIV/AIDS knowledge level and health literacy level 
from nonparticipants. Many patients were not eligible 
for the study because they were not offered an HIV test 
by their providers during their visit to the UCC. Oc-
casionally this was due to medical urgency or symptom 
severity, but mostly this was due to a provider only of-
fering HIV tests based on risk. In the latter case, these 
patients may have been perceived by the provider as 
having a lower risk for HIV infection and may consti-
tute a segment of the UCC patient population that was 
unintentionally excluded. 

In summary, our results indicate that among the in-
ner-city population of Atlanta that seeks care at a public 
hospital UCC, there is a relationship between level of 
HIV/AIDS knowledge and patients’ health literacy 
level, even after adjusting for income level, education 
level, and risk perception. This finding is consistent 
with those found among HIV-infected patients, and 
reiterates the need to tailor HIV prevention strategies 
toward a population with a high prevalence of inad-
equate health literacy levels. Such a change could dispel 
misconceptions about HIV transmission and treatments 
that affect risk-taking behaviors and health care utiliza-
tion.2,37 These strategies may ultimately contribute to 
lessening the effect of HIV/AIDS transmission in the 
United States.
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