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To the Editor:

The risk of HIV transmission is decreased when an
HIV-positive individual maintains viral suppression.1 A

critical component to maintaining viral suppression is an
individual’s knowledge of his or her viral load (VL) to make
informed decisions around sexual behaviors and reduce the
risk of transmission.2 Mounting evidence suggests that lim-
ited health literacy is associated with lower HIV knowledge
and having a detectable VL.3 Further compounding this
challenge is the well-established association of poorer health
literacy among people living with HIV (PLWH) from
racial/ethnic minority backgrounds.4 Given the disparities in
HIV prevalence and outcomes among racial and ethnic mi-
nority groups,5 attention to the relationship between health
literacy and the knowledge of one’s VL has the potential to
improve outcomes. The goal of this study was to assess the
relationship between health literacy and self-reported VL
among racial/ethnic minority PLWH.

This was a cross-sectional analysis of baseline data
collected from three research projects aimed to improve
outcomes in PLWH. Recruitment was done through flyers and
social media websites. Eligibility criteria included those di-
agnosed with HIV/AIDS, ‡18 years old, able to speak and
understand English/Spanish, smartphone ownership, and
taking antiretroviral therapy (ART). Exclusion criteria in-
cluded those who were pregnant, cognitively unable to par-
ticipate in the study, or having any clinical problems that
prevent one to use a smartphone or participate in study ac-
tivities. All study activities were approved by the Columbia
University Irving Medical Center Institutional Review Board.

Sociodemographic covariates were collected through self-
report. The shortened version of the Test of Functional Health
Literacy in Adults (S-TOFHLA)6 and the Newest Vital Signs
(NVSs)7 was used to assess health literacy. Scores on the
S-TOFHLA were classified and interpreted as inadequate
literacy (scores 0–16), marginal literacy (scores 17–22), and
adequate literacy (scores 23–36). The NVS assesses reading
and quantitative skills. Scores on the NVS were classified and
interpreted as highly limited literacy (scores 0–1), limited
literacy (scores 2–3), and adequate literacy (scores 4–6).

Self-reported VL and CD4+ T cell count were obtained
during the baseline visit. For VL, participants were asked,
‘‘What was the result of your most recent viral load test?’’
with responses ‘‘undetectable,’’ ‘‘detectable,’’ ‘‘I don’t know
but I think it was undetectable,’’ or ‘‘I don’t know but I think
it was detectable.’’ Self-reported viral suppression was de-
fined as ‘‘undetectable’’ or ‘‘I don’t know but I think it’s
undetectable.’’ For CD4+ T cell count, participants were
asked, ‘‘What was your most recent CD4 or T cell count?’’
with five options: ‘‘less than 200,’’ ‘‘201–349,’’ ‘‘350–499,’’
‘‘500 or higher,’’ or ‘‘I don’t know.’’

Biomarker-confirmed measures of VL and CD4 were col-
lected either from serum samples drawn at baseline (n = 140)
or from the electronic medical record (EMR; n = 34). Serum
samples were sent to the specialty laboratory at Columbia New
York Presbyterian Hospital for obtainment of HIV biomarkers.
EMR data were the values available at £4 months before the
baseline visit. All VL values reported undetectable (£20 cop-
ies/mL) and detectable (>20 copies/mL). Using the biomarker-
confirmed and self-reported HIV biomarkers, we created
variables that reflect accuracy/inaccuracy of VL and CD4.

Descriptive statistics and bivariate analyses were assessed to
determine the relationship between sociodemographic charac-
teristics and health literacy as well as their relationship with the
inaccuracy of VL. Multi-variable logistic regression was used
to assess the association between health literacy and inaccuracy
of VL. A two-sided alpha of 0.05 was considered to indicate
statistical significance and all analyses used SPSS 25.

Table 1 shows participant characteristics. The mean age
for the participants (N = 174) was 49.77 years (23–68 years).
Sex was evenly distributed. Most of the participants self-
identified as heterosexual/straight (61.5%). Most participants
(75.3%) were African American/black, 6.9% were white, and
17.8% were multi-racial or other; 26.4% were Hispanic/
Latino ethnicity. Most of our participants completed high
school education/General Educational Development (GED)
(31.6%). Almost half of the participants (47.7%) reported
annual income <$10,000. Most participants (55.2%) had
NVS scores that indicate limited literacy, whereas most
participants (86.2%) had S-TOFHLA scores that indicate
adequate health literacy.
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Half of the participants (n = 83) had accurate VL self-report
(Fig. 1A). Of those with inaccurate VL, 43% self-reported
detectable VL but had biomarker-confirmed measure of
viral suppression (n = 71) and 7% self-reported viral sup-
pression but had biomarker-confirmed measure of detectable
VL (n = 12). These 12 participants (‘‘transmission risk’’)
were more likely to inaccurately report their CD4 (v2 = 6.21,
p = 0.013) and have lower NVS score (v2 = 4.81, p = 0.028)
in an unadjusted model. More than half of participants
accurately reported their CD4 (Fig. 1B). Of those with
inaccurate CD4, 15.2% self-reported ‘‘don’t know’’ (n = 24)
and 27.3% either over- (n = 21) or under-reported (n = 22)
their CD4.

Multi-variable logistic regression modeling showed no
statistically significant association between health literacy
and inaccurate VL. The inaccurate VL was significantly

lower among participants who were heterosexuals (odds
ratio, 0.28; 95% confidence interval, 0.12–0.68, p < 0.05).

Our results revealed that 50% of our participants inaccu-
rately reported their VL, which is still considerably higher
than the inaccuracy levels found in previous studies.8–10 One
possible explanation is that our participants may be unaware
of their recent VL because they may have significant gaps in
care.11,12 Since the contemporary ART regimens are more
forgiving in terms of strict adherence and are less likely to
show substantial changes in VL, the types of ART and
medical visit intervals need to be assessed in future studies.

Half of our participants inaccurately self-reported their
CD4. Although there was no relationship between the in-
accuracy of CD4 and VL, our findings may suggest that HIV
biomarkers are connected to one another and that our
participants require more education in HIV biomarkers. In

Table 1. Participant Characteristics by Self-Reported Viral Load Status

Characteristic

Total Accurate VL Inaccurate VL

pN = 174 (100%) N = 83 (47.7%) N = 83 (47.7%)

Race 0.696
White 12 (6.9) 4 (4.9) 7 (8.5)
Black/African American 131 (75.3) 62 (75.6) 63 (76.8)
Other 29 (16.6) 16 (19.5) 12 (14.6)

Hispanic or Latino 0.298
No 128 (73.6) 57 (68.7) 63 (75.9)
Yes 46 (26.4) 26 (31.3) 20 (24.1)

Sex 0.937
Female 86 (49.4) 41 (49.4) 40 (48.8)
Male 87 (50.0) 42 (50.6) 42 (51.2)

Sexual orientation 0.015
Homosexual, gay, or lesbian 38 (21.8) 16 (19.3) 21 (25.3)
Heterosexual or straight 107 (61.5) 58 (69.9) 42 (50.6)
Bisexual 20 (11.5) 7 (8.4) 13 (15.7)
Other 9 (5.2) 2 (2.4) 7 (8.4)

Education 0.806
<High school 54 (25.3) 21 (25.3) 20 (24.1)
High school/GED 55 (31.6) 26 (31.3) 26 (31.3)
Completed some college 75 (43.1) 36 (43.3) 37 (44.5)

Annual income 0.525
<$10,000 83 (47.7) 38 (45.8) 43 (51.8)
$10,000–19,999 46 (26.4) 22 (26.5) 20 (24.1)
>$19,999 45 (25.9) 23 (27.7) 20 (24.1)

On ART 0.306
No 4 (2.3) 1 (1.2) 3 (3.7)
Yes 169 (97.1) 82 (98.8) 79 (96.3)

NVS 0.644
Highly limited literacy 96 (55.2) 45 (57.7) 48 (61.5)
Limited literacy 50 (28.7) 26 (33.3) 21 (26.9)
Adequate literacy 16 (9.2) 7 (9.0) 9 (11.5)

S-TOFHLA 0.952
Inadequate literacy 13 (7.5) 7 (8.5) 6 (7.2)
Marginal literacy 10 (5.7) 5 (6.1) 5 (6.0)
Adequate literacy 150 (86.2) 70 (85.4) 72 (86.7)

Age, mean – SD 49.77 – 9.88 49.48 – 8.87 49.43 – 10.98 0.975
Years of HIV diagnosis, mean – SD 19.73 – 8.73 20.45 – 8.51 18.51 – 8.95 0.175
NVS, mean – SD 1.54 – 1.45 1.59 – 1.45 1.49 – 1.48 0.662
S-TOFHLA, mean – SD 30.16 – 7.16 29.98 – 7.19 30.00 – 7.43 0.983

ART, antiretroviral therapy; GED, general educational development; NVS, Newest Vital Sign; SD, standard deviation; S-TOFHLA,
shortened version of the Test of Functional Health Literacy in Adult; VL, viral load.
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addition, those with potential transmission risk were more
likely to inaccurately report their CD4 and have lower NVS
score. This highlights the need for education on the dynamic
nature of viral suppression and immune function as well as
addressing health literacy.

Despite the relationship between health literacy and viral
suppression,3 we did not find a significant association between
health literacy and inaccurate VL. Heterosexuals were more
likely to accurately self-report VL than sexual minority in-
dividuals. This finding is surprising since previous studies
have reported relatively high levels of accurate VL self-
reporting among sexual minority individuals.9,10 One expla-
nation is that our participants with multiple minority identities
may face a myriad of minority stress that can exacerbate their
understanding of HIV biomarkers, but further study is needed.

This study should be interpreted with limitations. Our use of
convenience sampling and the cross-sectional design may not
be generalizable to individuals with different demographics
and may not explain the causality of relationships. Our sample
size was too small for more robust modeling and may have
limited statistical power to find associations. Lastly, we were
unable to assess some important confounders/covariates such
as ART adherence and engagement/gaps in care.

In conclusion, we found that about half of our participants
inaccurately reported their VL and that sexual minority in-
dividuals were more likely to inaccurately self-report their
VL. Further study is warranted to explore how individuals
understand their HIV biomarkers, and a more readily avail-
able approach in real-time self-testing of VL remains a re-
search priority. There is a need for efforts to address the gap
in knowledge of current VL status among racial/ethnic mi-
nority PLWH, particularly among sexual minority individu-
als, to potentially prevent HIV transmission.
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