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Abstract

Low health literacy and poor retention in care may contribute to HIV health disparities among African Americans, but causal
pathways have not been examined. We utilized an adapted health literacy model to examine the role of health literacy on racial
disparities in retention in care. Retention in care for 699 participants was assessed 24-months post survey and operational-
ized as 100% visit adherence versus less than 100% visit adherence. Most participants were African American (60%) and
virally suppressed (93%). Results from a path analysis revealed that non-African American race was related to greater health
literacy (p=.023) and to 100% visit adherence (p=.024). Greater health literacy was associated with 100% visit adherence
(p=.008), which was in turn related to viral suppression (p <.001). Findings indicate that health literacy partially mediates

the relationship between race and retention in care and are among the first to suggest these causal pathways.
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Introduction

African Americans represent the greatest proportion of per-
sons diagnosed, living with, and dying from HIV among
all racial and ethnic groups [1, 2]. African Americans are
also less likely than White and Hispanic/Latino persons liv-
ing with HIV (PLWH) to attend regularly scheduled HIV
appointments [3]. Poor retention in care is a significant
predictor of antiretroviral treatment (ART) failure [4] and
contributes to HIV morbidity and mortality among Afri-
can Americans, including elevated HIV viral load [5-7],
decreased CD4 count [8], development of AIDS-defining
illnesses [5, 6, 9], and death [10]. Due to the significance
of retention in care on HIV outcomes, understanding fac-
tors that contribute to poor retention in care may assist in
improving HIV health disparities among African Americans.
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Increasing evidence suggests a link between health lit-
eracy and retention in HIV care [11]. Health literacy is
the ability to access, process, and use health information.
Among African American adults, average health literacy is
20% lower than among White adults [12]. Lower health lit-
eracy may contribute to missed HIV appointments [13, 14],
poor knowledge of HIV [15], and ART non-adherence [16,
17]. Low health literacy among African Americans com-
bined with its negative effects on retention in care and HIV
health outcomes suggests that health literacy may contribute
to disparities in retention in care among African Americans.

Although health literacy is shaped by a variety of fac-
tors, this study focuses on the effects of socioeconomic sta-
tus [18] and cognitive function [19]. Socioeconomic status
encompasses a range of economic and social factors, such
as education and income, and influences whether individu-
als seek out health information, where they will look, and
how they will interpret health information [20]. Cognitive
function is directly associated with health literacy among
PLWH [21-23] and is influenced by HIV’s negative neuro-
logic effects [24-27]. Health literacy is also associated with
the patient-provider relationship and evidence suggests a
direct effect of the patient-provider relationship on retention
in care [28]. Poor health literacy minimizes effective com-
munication between PLWH and their health care providers


http://orcid.org/0000-0002-4744-7614
http://crossmark.crossref.org/dialog/?doi=10.1007/s10461-019-02699-y&domain=pdf

AIDS and Behavior (2020) 24:1124-1132

1125

[29-31], which contributes to ART non-adherence [16, 32]
and poor HIV health outcomes [33].

Preliminary evidence suggests causal pathways linking
health literacy to health outcomes among disparate popu-
lations, but no studies have examined these pathways for
retention in care among African Americans living with
HIV. Among PLWH, health literacy mediates the relation-
ship between gender and ART medication adherence [21],
as well as between race and ART medication adherence [34,
35]. Due to disparities in retention in care and health literacy
among African Americans and due to emerging causal path-
ways between health literacy and health outcomes, examin-
ing pathways linking health literacy and retention in care
may identify potentially modifiable contributors associated
with HIV health disparities.

For this study, we adapted Paasche-Orlow and Wolf’s
health literacy model [36] to inform relationships among
health literacy, retention in care, HIV clinical outcomes, and
sociodemographic indicators of health literacy. Our model
(Fig. 1) proposes that health literacy mediates the relation-
ship between race and retention in care and that retention in
care mediates the relationship between health literacy and
HIV viral load. This model also proposes that socioeco-
nomic status and cognitive function influence health literacy,
which in turn influences the patient-provider relationship
and HIV viral load. The purpose of this study is to test the
proposed model in the role of health literacy on racial dis-
parities in retention in care and HIV clinical outcomes.

Methods

This study is ancillary to an observational longitudinal study.
The parent study recruited a purposive sample of partici-
pants from June 2012 to December 2015 from four outpa-
tient HIV clinics in metro-Atlanta, Georgia. Methods for
the parent study are described elsewhere [37]. The parent
study collected several measures at baseline for 699 partici-
pants, including demographic information, health literacy,
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cognitive function, and patient-provider interactions. This
ancillary study collected HIV viral load, socioeconomic
status, and retention in care data from participant electronic
medical records (EMR).

Measures

Race and covariates known to be associated with the vari-
ables in the adapted health literacy model were collected via
participant self-report at baseline. For this study, we catego-
rized race as African American versus non-African Ameri-
can. Covariates included sex (born male/identify male; born
female/identify female; born male/identify female; born
female/identify male), marital status (never married/single;
married, divorced/separated; widow/widower; living with
partner/significant other; other), sexual orientation (homo-
sexual, gay, or lesbian; heterosexual or straight; a man who
has sex with men; bisexual; other; I choose not to answer),
education (never attended school; grades 1 through 8; grades
9 through 11; grade 12 or GED; some college, associate’s
degree or technical degree; bachelor’s degree; any post grad-
uate studies), and age.

In accordance with previous research, we used insurance
as a proxy for socioeconomic status (SES; [13, 38, 39]). We
collected insurance data from the participant’s EMR that
corresponded closest to the baseline interview date. We cat-
egorized participant SES as “not low SES” if using private
or commercial insurance or self-pay; “low SES” if receiving
Ryan White (income eligibility for Ryan White is less than
400% of the federal poverty level; [40]) “very low SES” if
receiving Medicare or Medicaid services (income eligibility
requirement for Medicaid in Georgia is less than 133% of the
federal poverty level; [41]).

Cognitive Function was assessed using the Hopkins
Verbal Learning Test Revised (HVLT-R; [42]) and Color
Trails Test (CTT) 1 and 2 [43]. The HVLT-R uses verbal
list learning tasks to measure verbal learning and memory
[42]. CTT 1 and 2 measures attention and mental flexibil-
ity, a component of executive functioning [43]. For CTT
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Fig. 1 Adaption of Paasche-Orlow and Wolf’s health literacy model for retention in HIV care
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1 and 2, participants use a pencil to sequentially connect
colored circles containing numbers and for CTT 2, par-
ticipants must alternate between different colored circles
in numeric order. For analysis, we created a continuous
measure of cognitive function by averaging the baseline
T-scores for HVLT-R, CTT 1, and CTT 2.

Health literacy was measured using the Short-Test of
Functional Health Literacy (S-TOFHLA; [44]). S-TOF-
HLA includes prose passages and numeracy items to
assess reading comprehension and numerical abilities,
respectively. Health passages are from an upper gastro-
intestinal series, the patient’s rights and responsibilities
section of the Medicaid application form, and a standard
hospital informed consent form. The numeracy items are
related to medication directions, blood glucose monitor-
ing, and clinic appointments. The S-TOFHLA score is
the cumulative percent correct for the prose passages and
numeracy items. S-TOFHLA correlates well with other
measures of health literacy [44].

The Attitudes Towards the HIV Health Care Provider
Scale (ATHCP) [45] assessed patient attitudes toward the
HIV health care provider. Participants score the 19-item
scale using a 6-point Likert scale (1 =strongly disagree to
6 =strongly agree), with total scores ranging from 19 to
114. Higher total scores indicate more positive attitudes
towards the HIV health care provider. The Cronbach’s
alpha for participants in this study (a=0.92) is consistent
with previous research («=0.69; [45]).

Retention in care was defined as visit adherence [46],
which is the percentage of kept HIV appointments out of
all scheduled HIV appointments over a 24-month post
baseline period. We extracted all outpatient appointments
with an HIV primary care provider, including physi-
cians and advanced care providers, who have prescribing
authority. We excluded specialty HIV care visits, nursing
visits, and laboratory visits. We collected the status of
the appointment, such as completed, cancelled/missed, or
no-show and used appointments with a completed status
to represent kept HIV appointments. The total number
of appointments with completed, cancelled/missed, or
no-show status represented scheduled HIV appointments.

The health outcome of interest was HIV viral load.
We obtained participant HIV viral load laboratory data
from each participant’s EMR. We obtained a single HIV-1
RNA viral load value and laboratory collection date that
was closest to the participant’s 24-month post baseline
date. We categorized viral load as virally suppressed or
non-suppressed based on the cut-point of 200 copies/mL,
which corresponds to 2.3 log,. This definition is consist-
ent with the Centers for Disease Control and Prevention’s
criteria for viral suppression [47].

@ Springer

Statistical Analysis

Preliminary analyses of all study variables included descrip-
tive statistics. We checked data for distributional assump-
tions and independence of observations using histograms
and residual plots. Descriptive statistics of the visit adher-
ence variable revealed a non-parametric distribution and the
presence of two unique visit adherence groups—participants
who attended 100% of their scheduled HIV appointments
and participants who attended less than 100% of their sched-
uled HIV appointments. Due to the presence of these two
unique groups, we conducted the analysis using a binary visit
adherence outcome that compared PLWH with 100% visit
adherence to PLWH with less than 100% visit adherence.
Due to low response rates for some categorical demo-
graphic covariates, we collapsed categories to have adequate
cell sizes. These included sex/gender (identify male; iden-
tify female), marital status (single/never married; previously
married; married/living with partner), sexual orientation
(heterosexual; non-heterosexual), and education (less than
high school; high school/GED; greater than high school).
We removed participants who reported “other” for their
marital status (n=35), as we were unable to appropriately
categorize these individuals into one of the marital status
categories. Participants with no HIV appointments dur-
ing the 24-month post-baseline follow-up period (n=48)
and participants missing HIV viral load data (n=14) were
dropped from the data set. We also assessed for outliers and
removed 12 participants whose total number of scheduled
HIV appointments were three standard deviations above
the mean (mean=12.75+11.01). The participant sample
size for this study is 699. After eliminating missing data
and outliers, the final total sample size is 620 participants.
Of these participants, 11 passed away at some point during
the duration of the study; however, we included these par-
ticipant’s data, as they completed baseline assessments and
had scheduled HIV appointments during the study follow-up
period. Examination of missing data identified data missing
at random for cognitive function (1.24%), ATHCP (0.77%),
insurance/SES (4.64%), and sex/gender (0.31%). We per-
formed multiple imputation for variables with missing data
in Mplus version 8.2 using the IMPUTE command, which
utilizes a Bayesian estimator [48-50]. We used all study
variables for imputation and created ten imputed data sets.
We performed path analysis in Mplus using theta
parameterization and the imputed datasets to test the
relationships hypothesized in the adapted health literacy
model. Mplus performed the specified path analysis for
each of the ten imputed data sets, pooling parameter esti-
mates over the set of analyses and calculating standard
errors using the average of the standard errors and between
analysis parameter estimate variation [49, 50]. In the path
analysis, we controlled for covariates that had a significant
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correlation (p <.05) with endogenous variables. The focus
of the path analysis was on the statistical significance of
the pathways and model goodness of fit. We assessed
goodness of fit using chi squared (Xz), root mean squared
residual (RMSR), standardized root mean squared residual
(SRMR), Comparative Fit Index (CFI), and Tucker-Lewis
Index (TLI). The RMSR and SRMR suggest relatively
good model fit when they are less than 0.06 and 0.08,
respectively, and the CFI and TLI suggest good model
fit when they are greater than 0.95 [51]. We performed
preliminary analyses using SAS Studio software, version

Table 1 Participant characteristics

3.71, and conducted multiple imputation and path analysis
in Mplus version 8.2.

Results

Descriptive statistics of all study variables for the non-
imputed data set are detailed in Table 1. Most participants
were African American (60.97%), while 32.18% identified
White/non-Hispanic, 2.52% identified Hispanic/Latino, and
4.88% identified with another race (Asian, Native American/

Total (N=620)

N %

Race

African American 378 60.97

Non-African American 242 39.03
Sex/gender

Identify male 430 69.58

Identify female 188 30.42
Marital status

Single/never married 353 56.94

Previously married 133 21.45

Married/living with partner 134 21.61
Sexual orientation

Heterosexual 243 39.19

Non-heterosexual 377 60.81
SES/insurance

Not low SES 215 36.44

Low SES 109 18.47

Very low SES 266 45.08
Education

< High school 86 13.87

High school/GED 169 27.26

> High school 365 58.87
Viral load

Not suppressed 46 7.42

Suppressed 574 92.58
Visit adherence

< 100% visit adherence 385 62.10

100% visit adherence 235 37.90

Mean SD

Age (years) 47.99 9.93
Time since HIV diagnosis (years) 15.55 8.54
S-TOFHLA 91.46 11.86
ATHCP 86.95 13.09
Cognitive function 41.44 8.31

SD standard deviation, SES socioeconomic status [not low SES =private insurance or self-pay, low SES=Ryan White, very low SES =Medi-
care/Medicaid]; GED = graduate equivalency degree; S-TOFHLA =Short Test of Functional Health Literacy; ATHCP = Attitudes Towards the

HIV Health Care Provider
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Alaska Native, Native Hawaiian/Other Pacific Islander, or
biracial). Participants were predominately single/never mar-
ried (56.94%), very low SES (45.08%), and had greater than
high school education (58.87%). Most participants identified
male (69.58%) and there were 16 transgender women in the
female sex/gender category. The mean age of participants
was 47.99 years (SD=9.93) and on average participants
were living with HIV for 15.55 years (SD=8.54). Most par-
ticipants were virally suppressed (92.58%) and attended less
than 100% of their scheduled HIV appointments (62.10%).
Overall, health literacy scores were high. On average, par-
ticipants correctly answered 91.46% of reading comprehen-
sion and numeracy portions of the S-TOFHLA. African
Americans exhibited significantly lower health literacy
(88.89% + 13.51) compared to non-African Americans
(94.90% +8.37; p<.001).

Over the 24-month period, PLWH with 100% and less
than 100% visit adherence had 8.35+5.66 (range 1-33)
and 14.02 + 8.47 (range 1-43) scheduled HIV appoint-
ments, respectively. Participants with less than 100% visit
adherence attended an average of 74.14% of their scheduled
HIV appointments (range 0-98%) and African Americans
comprised 64.81% of participants with less than 100% visit
adherence.

Bivariate analyses showed multicollinearity between
health literacy, education, and cognitive function. Health
literacy was significantly correlated with education
(r=0.44, p<.0001) and cognitive function (r=0.41,
p <.0001), which collectively explained 31% of the vari-
ance in health literacy [F=(2, 609)=139.51, p<.0001].
Due to concerns of multicollinearity, education was not
included as a covariate in the path analysis, as it is a less
robust measure compared to cognitive function. Additional

0.13 (SE=0.06, p = .024)

bivariate correlations identified that sex/gender (r=—0.14,
p<.001), and sexual orientation (r=0.16, p<.001) were
significantly correlated with S-TOFHLA and that age
was significantly correlated with viral load (r=0.20,
p <.001). No covariates were significantly correlated to
visit adherence or ATHCP. Consequently, the path analysis
controlled for the effect of sex and sexual orientation on
S-TOFHLA and for the effect of age on viral load.

Findings from the path analysis are in Fig. 2 and include
standardized beta coefficients, standard errors, and p val-
ues. Non-African American race was directly related to
100% visit adherence (p =.024), which was subsequently
associated with viral suppression (p <.001). Addition-
ally, Non-African Americans had greater health literacy
(p=.023), which was in turn associated with 100% visit
adherence (p =.008). Higher cognitive function (p <.001)
and low and very low SES (p=.010) were also related to
greater health literacy. Higher health literacy was related
to more favorable attitudes towards the health care pro-
vider (p <.001). Attitudes towards the health care pro-
vider were not directly related to 100% visit adherence
(p=.068). Health literacy and attitudes towards the health
care provider were not directly related to viral suppression
(p=.126 and p=.237, respectively). Age was a significant
covariate of viral load (p<.001) and all other covariates
were non-significant. Table 2 includes the indirect effects
of health literacy and visit adherence. The model demon-
strated good fit (XZ: 16.624, p=.480; RMSEA =0.002;
SRMR =0.042; CFI=0.999; TLI=1.003) and explains
21.3% of variance in health literacy, 38.0% of variance in
viral load, 4.3% of variance in visit adherence, and 1.5%
of the variance in attitudes towards the HIV health care
provider.

Race

0.11 (SE = 0.05, p = .023)

I~

-0.10 (SE=0.04, p=.010)

SES/Insurance

Cognitive Function Health Literacy

0.35 (SE = .04, p < .001)

Fig.2 Structural equation model of direct effects of patient and
social-level factors on health literacy and retention in care (N =620).
Model controls for the effect of sex and sexual orientation on S-TOF-
HLA and the effect of age on viral load. Significant covariates include
the effect of age on viral load (p<.001). Standardized beta coef-
ficients are presented. Dashed and solid lines represent paths that
are non-significant and significant, respectively. SE standard error,
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0.13 (SE=0.03, p <.001)

/____ _____________________________________________________________ T Viral

100% Visit
Adherence

0.12 (SE=0.05,p=.008)  -0.09 (SE =0.05,p=.068)  0.48 (SE = 0.09, p <.001)

ATHCP

!

-0.09 (SE = 0.07, p = 237) N

Suppression

0.10 (SE = 0.07, p = .126)

SES socioeconomic status, ATHCP attitudes towards the HIV health
care provider. Coding for categorical variables are as follows: race
is 0=African American, 1 =Non-African American; visit adherence
is 0=<100% visit adherence, 1 =100% visit adherence; viral load is
0=not suppressed, 1 =suppressed; SES/Insurance is 0=not low SES,
1 =low SES, 2=very low SES
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Table 2 Indirect effects of health literacy and visit adherence

p Standard error p value

Effects of health literacy

Race on visit adherence 0.01 0.01 .086

SES/insurance on visit adherence —0.01 0.01 .070

Cognitive function on visit adher-  0.04 0.02 .011

ence

Race on ATHCP 0.01 0.01 .040

SES/insurance on ATHCP -0.01 0.01 .024

Cognitive function on ATHCP 0.04 0.01 <.001
Effects of visit adherence

Race on viral load 0.06 0.03 .038

Health literacy on viral load 0.06 0.02 .020
Discussion

This study adapted a health literacy model by Paasche-Orlow
and Wolf to examine the role of health literacy on racial dis-
parities in retention in care and HIV clinical outcomes. This
study evaluated the mediating effect of health literacy on the
relationship between race and retention in care and the medi-
ating effect of retention in care on the relationship between
health literacy and HIV viral load. This study also tested
the effect of socioeconomic status and cognitive function on
health literacy, as well as the effect of patient-provider inter-
actions on retention in care and viral load. The study sample
included participants from the Southern United States who
were predominately African American, male, and very low
SES. Although most participants were virally suppressed
(93%), nearly two-thirds of participants failed to attend all
scheduled HIV appointments.

To our knowledge, this study is among the first to exam-
ine causal pathways linking health literacy to health out-
comes among racially disparate PLWH. Our results sug-
gest that health literacy partially explains the relationship
between race and retention in care. Specifically, non-African
Americans had greater health literacy and were more likely
to attend 100% of scheduled HIV appointments. This find-
ing supports previous research which found a relationship
between health literacy and retention in care [13, 14]. Also,
findings are similar to studies which found a mediating effect
of health literacy between race and ART medication adher-
ence [34, 35, 37]. Another study found that numeracy—a
component of health literacy necessary to understand and
use mathematical operations in daily life—drove the mediat-
ing effect of health literacy on race and ART adherence [34].
Consistency between findings from this study and findings
from other studies on health literacy and ART adherence
hold promise that health literacy is a contributing factor to
health disparities in retention in care among African Ameri-
cans living with HIV.

We also found that health literacy mediates the rela-
tionship between sociodemographic predictors of health
literacy (cognitive function and socioeconomic status)
and retention in care, as well as patient provider inter-
actions. Results suggested that higher cognitive function
was related to greater health literacy, which was then
associated with 100% visit adherence and more favorable
attitudes towards the HIV health care provider. Findings
on the association between greater health literacy and
more favorable patient attitudes towards the HIV health
care provider is consistent with past research [28-31].
Additionally, findings support the established relation-
ship between cognitive function and health literacy [19,
21-23, 52]. Research remains inconsistent on the relation-
ship between neurocognitive impairment and retention in
care [53, 54], of which discrepancies may be associated
with the method of operationalizing retention in care, the
retention in care observation period, or the cognitive func-
tion measures [53, 54].

Additionally, low and very low SES were related to
higher health literacy, which led to an increased likeli-
hood of 100% visit adherence. The relationship between
socioeconomic status and health literacy is contrary to the
body of research on socioeconomic disparities and health
literacy, specifically among PLWH [12, 18, 55, 56]. The
sample of PLWH for this study are predominately very low
SES (i.e., on Medicaid or Medicare), virally suppressed,
and have been living with HIV for nearly 16 years. There-
fore, it is possible that among persons with very low SES,
the number of years spent managing their HIV infection
has a positive effect on their overall health literacy. Other
explanations for the association between low SES and
high health literacy include variations in methods of defin-
ing SES, such as monthly or annual income or financial
situation. Further study is warranted on the relationship
between health literacy, SES, and retention in care among
PLWH.

Our results indicate that retention in care mediates the
relationship between health literacy and HIV viral load. Par-
ticularly, increased health literacy is related to 100% visit
adherence, which is subsequently related to viral suppres-
sion. The relationship between increased health literacy and
100% visit adherence supports Jones et al. [14] and Rebeiro
et al. [13] who found that increased health literacy is asso-
ciated with attending more than 75% of regularly sched-
uled HIV appointments and with a decreased number of
missed HIV appointments, respectively. The effect of 100%
visit adherence on viral suppression is also consistent with
research indicating a direct relationship between retention
in care and viral load [5, 6]. Results did not suggest a direct
relationship between health literacy and viral suppression
and the literature on this relationship remains inconsistent
[33, 57].
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Study Limitations

Findings from this study should be interpreted within its
limitations. Due to differences in each clinic’s scheduling
practices, appointments may have been misclassified as com-
pleted, missed, or no-show, categories which were used to
calculate percent visit adherence. Percent visit adherence
may also provide a biased estimate of retention in care, as
participants with few scheduled appointments may have a
disproportionately lower percent visit adherence if they miss
a visit compared to persons with many scheduled appoint-
ments. Furthermore, this study used a conservative approach
for a retention in care cut-off (100% vs. < 100% visit adher-
ence), which may inaccurately represent individuals who
are sufficiently retained in care to achieve viral suppression.
Additionally, viral load and appointment data were collected
from four HIV recruiting clinics in Metro-Atlanta and we
were unable to gather data from clinics outside of these pri-
mary sites.

Study findings may not be generalizable to populations
outside of Metro-Atlanta Georgia or the Southern United
States. Although the sample of PLWH utilized in this study
have similar demographics to PLWH in Georgia, the per-
centage of PLWH with viral suppression from this study
(93%) is greater than the proportion of virally suppressed
persons in Georgia (85%; [58]) and the United States (60%;
[59]) This study also provides limited information on popu-
lations most affected by HIV, such as men who have sex with
men, injection drug users, or transgender persons.

Our analyses were insufficiently powered to utilize a boot-
strap approach. Our sample size minimized risk of model
non-convergence and improper solutions and allowed for
detection of a small effect size [60]. However, future studies
would benefit from increasing study sample size and con-
ducting the path analysis using a bootstrap approach. Future
research utilizing this model would also benefit from includ-
ing additional variables, such as transportation, proximity to
the health care clinic, and patient-provider dynamics.

Implications for Future Research

Primary findings from this study show that health literacy
mediates the relationship between race and retention in care,
a new finding in this area, and that retention in care subse-
quently influences HIV viral load. Socioeconomic status and
cognitive function directly influence health literacy, which
then influences retention in care and patient-provider inter-
actions. Health care providers may find it beneficial to assess
health literacy and predictors of health literacy, particularly
cognitive function and SES, in order to provide more tar-
geted health care to meet the individual needs of PLWH.
Future research should focus on developing interventions for
retention in care that account for patient level differences in
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health literacy. In developing these interventions, it may be
beneficial to understand additional modifiable factors that
may influence health literacy and retention in care. Through
addressing health literacy and its effects on HIV outcomes,
these interventions should ultimately improve patient out-
comes and reduce HIV morbidity and mortality among
health disparate populations.
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