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Introduction
Novel coronavirus disease (COVID-19) is a global chal-
lenge and one of the main public health emergencies and 
concerns [1]. In the last 28-day period report by WHO 
on 1 September 2023, about 770 million confirmed cases 
of COVID-19 and 6.9 million deaths were reported glob-
ally. The number of new COVID-19 cases was reported 
over 1.4 million and new deaths over 1800 during the last 
28-day period (31 July to 27 August 2023) [2]. Human 
immunodeficiency virus (HIV) is a major worldwide 
public health concern [3]and it is estimated that it will 
be the third cause of death and the primary cause of lost 
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Abstract
Background  Health literacy (HL)has been identified as one of the important determinants of healthy behaviors and 
the health of individuals and communities. The global attempts to control the HIV disease were emphasized, in the 
midst the new coronavirus disease (COVID-19) emerged as a pandemic. This study aimed to determine HL level and 
its relationship with COVID-19-prevention behaviors among people living with HIV(PLWH).

Methods  This cross-sectional study was conducted on 112 PLWH referred to behavioral disorders consulting center 
in Arak, Iran from May to December 2022. The data collection tool was a questionnaire including COVID-19 prevention 
behaviors (5 items) and a health literacy instrument (14 items). The data were analyzed using SPSS software version 18 
and for all tests, the significance level of α was considered as 0.05.

Results  The average (SD)age of the participants was 42.9 (10.6) and the education level of 11.6% of the participants 
were university. The mean score of HL was 3.5 (0.73) out of 5 and 36.6% of them had higher HL. The mean of behaviors 
was 17.2 (3.4) out of 25 and 53.6 had higher behaviors. The HL had a significant relationship with behaviors (r = 0.48; 
p < 0.001). Multiple linear regression indicated that HL had a significant association with age (P = 0.002), education 
(P = 0.046), and economic status (p < 0.001) and explained 32% of the variance of HL.

Conclusion  According to the findings, HL affected COVID-19-prevention behaviors. Effective educational 
interventions intended for PLWH based on health literacy can be useful to this extent.
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years of life in low-income and middle-income countries 
by 2030. The number of HIV cases in Iran is increasing 
[4]. According to the WHO’s report, it is estimated there 
were 39.9 million (range, 36.1–44.6 million) people living 
with HIV with 1.3 million new cases, and 630,000 indi-
viduals died of HIV-related causes worldwide at the end 
of 2023 [3]. Between the global and local efforts to control 
HIV a new infectious disease called COVID-19 appeared 
[5]. However, people who are older or have underlying 
diseases and immunodeficiency are at risk of severe dis-
ease or death [6]. The concern about the increased risk 
of severe disease of COVID-19 in people living with HIV, 
especially patients has become low-income countries [7]. 
A study by Weiser et al. showed that in the United States, 
African–American people living with HIV were more 
likely to have severe COVID-19 infection and difficulties 
following COVID-19 infection [8]. Health literacy (HL) 
is viewed as a global challenge [9] and one of the main 
health concerns [10]. HL refers to a set of socio-cognitive 
skills that determine the ability and incentive individu-
als have to access, understand, and utilize information to 
maintain and promote good health [9]. The WHO defines 
“HL as the degree to which individuals possess the capac-
ity to acquire, process, and understand basic health 
information and receive healthcare services. It includes 
reading, listening, analysis, decision-making, and the 
application of these skills in health-affecting conditions. 
All these skills are required to make appropriate health 
decisions [11]. Several studies have identified limited HL 
as one of the risk factors for poor HIV medication adher-
ence [12, 13]. Also, studies reported low HL was associ-
ated with poor medication adherence, clinical and health 
outcomes in people living with HIV on the HIV care 
continuum [12, 14, 15]. A scoping review on this issue 
shows that HL is linked to social stigma among people 
living with HIV [16]. In a study conducted in Indone-
sia, 38.5% of participants exhibited low health literacy, 
which is associated with reduced medication adherence 
and poorer clinical outcomes (viral loads) and increased 
hospitalizations [14]. Walker et al. (2018) in a study titled 
“Health literacy and CD4 cell count among people with 
HIV in the United States” showed that insufficient HL 
has a significant relationship with CD4 cell count, thus 
individuals with inadequate HL have lower CD4 cell 
counts [17]. A study by Stonbraker et al. (2018) revealed 
that 69.2% of individuals living with HIV (PLWH) in the 
Dominican Republic had low HL [18].Studies reported 
the positive effect of HL on the prevention of COVID-
19 transmission [19, 20]. A study in Iran by Nawrozi et 
al. demonstrated that HL plays a vital role in enhanc-
ing COVID-19 preventative behaviors in adults 30 to 50 
years old (r = 0.52) [21]. HL plays not only an important 
role in healthy behaviors, health outcomes, and treatment 
adherence among PLWH [13, 17, 22] but also affects the 

preventive behaviors of COVID-19 [20, 22, 23]. However, 
there are relatively few studies on PLWH’s health literacy 
and COVID-19 preventative behaviors. Therefore, this 
study aimed to determine HL level and its relationship 
with COVID-19-prevention behaviors among people liv-
ing with HIV(PLWH).

Methods
Study design and participants
This cross-sectional study was conducted on 112 indi-
viduals living with HIV infection referred to behavioral 
disorders consulting centers (Free HIV testing and treat-
ment are governmental clinics) in Arak, Iran from May 
15 to December 30, 2022. Arak, the center of Markazi 
province is located in central Iran. Behavioral disorders 
consulting centers provide surveillance, care, preven-
tion, and treatment services in the field of AIDS control 
[24, 25]. “The behavioral disorders consulting centers are 
the governmental centers offering free consultation, test-
ing, ART, and other services to HIV-positive individu-
als, and the high-risk groups in Iran” [26]. Convenience 
sampling was used to select eligible participants due to 
limited access to the study population. The eligibility cri-
teria of the participants were willingness to participate 
in the study and not suffering from mental and cogni-
tive disorders. The eligible participants were completed 
through self-administered questionnaires. To avoid any 
data collection bias, a trained public health worker had 
the responsibility for data collection. In this study, a total 
number of 112 questionnaires were analyzed, and the 
participation rate was 83% (112 out of 135).

Measuring tools
Data were collected through a questionnaire (demo-
graphic characteristics, COVID-19 preventive behaviors, 
and health literacy). Section one: demographic charac-
teristics including gender, age, duration of HIV infection, 
education (primary, secondary/high school, diploma, and 
academic), occupation status, marital status, self-rated 
economic status (poor, average, good), and number of 
residents at home.

Section two: COVID-19 prevention behaviors of the 
participants were measured with five items (physical dis-
tancing, stay at home, mask use, and hand washing) [27, 
28]. The questions were on a 5-point Likert (1 = never 
to 5 = always) and scoring was from 1 to 5. The possible 
score range was 5–25 and the higher score indicated the 
higher COVID-19 prevention behaviors.

Section three: we used the 14-item health literacy 
instrument (HLS-14) developed by Ishikawa and col-
leagues [29]. The HLS consists of 14 items and three 
parts including functional (5 items), communicative 
(5 items), and critical (4 items). All the items scored a 
five-point Likert scale (never = 1 to always = 5). The total 
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scores ranged from 1 (lowest) to 5 (highest). The HLS-14 
scores were divided into two categories: higher HL group, 
≥ 4, and lower HL group, < 4) [30]. The Persian version of 
HLS-14 cultural adaptation by Reisi et al. [31] reported 
an alpha reliability coefficient of 0.82 for the total scale 

[32]. In this study, the reliability (Cronbach’s alpha) for 
the scale was 79%.

Statistical analysis
Data were analyzed through SPSS software version 18. 
Descriptive statistics (frequency and mean) were per-
formed to examine the distribution of the demographic 
characteristics and health literacy scores. The one-way 
ANOVA test and independent samples t-test were used 
to associate health literacy scores in groups of categori-
cal variables. Pearson’s correlation coefficient was used 
to explore the relationship between Health literacy and 
COVID-19 preventive behaviors. The multiple linear 
regression was performed to assess the predictors of 
health literacy while controlling for confounding vari-
ables. The significance level of α was considered as 0.05 
for all data.

Results
The description of the demographics is listed in Table 1. 
The average (SD)age of the participants was 42.9 (10.6) 
and the education level of 11.6% of the participants 
were university. The mean of the COVID-19 preven-
tive behaviors was 17.2 (3.4) out of 25. The mean score 
of HL was 3.5(0.73) out of 5. Nearly 36.6% of them had 
higher HL (score ≤ 4) and 63.6 lower HL (score ˃ 4). The 
HL had a significant relationship with economic status 
(P < 0.001), and education (P < 0.001). Results of Turkey’s 
post hoc Table  2 tests show that individuals with uni-
versity education and better economic status had a sig-
nificantly higher health literacy score compared to other 
participants. According to Pearson’s correlation coef-
ficient, HL had significant positive correlations with the 
total score of COVID-19 preventive behaviors (P < 0.001, 
r = 0.48) (Table  3). According to the multiple linear 
regression analysis, HL had a significant association with 

Table 1  Demographic characteristics of the participant and 
association between health literacy and all the variables (n = 112)
Variables Category N (%) Health 

literacy
Mean (SD)

P-value

Education Primary 45(40.2) 3.2(0.67) < 0.001*
Middle and High 34(30.4) 3.5(0.69)
Diploma 20(17.9) 3.7(0.74)
University 13(11.6) 4.2(0.41)

Marital status Single/ divorced 41(36.6) 3.6(0.83) 0.28**
Married 71(63.4) 3.5(0.67)

Gender Female 39(34.8) 3.7(0.77) 0.17**
Male 73(65.2) 3.5(0.70)

Economic
status

Weak 45(40.2) 3.1(0.58) < 0.001*
Average 36(32.1) 3.6(0.7)
Good 31(27.7) 4.0(0.62)

COVID-19 
preventive 
behaviors

Inadequate (High-
er than Mean)

60(53.6) 3.2(0.62) < 0.001**

Adequate (Lower 
than Mean)

52(46.4) 3.9 (0.67)

Variables Mean (SD) Lower- 
Upper

Range of 
score

Total COVID-
19 preventive 
behaviors

17.2(3.4) 9–24 5–25

Total health 
literacy

3.5(0.73) 1.9–4.8 1–5

Duration of 
antiretroviral 
therapy

5.3(3.8) 28days-
18 in y

Age 42.9(10.6) 14–69
**The test applied: t-test, *one-way ANOVA. SD: Standard deviation

Table 2  Results of Tukey post hoc tests to compare means of variables in various categories
Variables Category I Category J Mean Difference (I-J) S E p 95% Confidence Interval

Lower Bound Upper Bound
Economic Status Weak Average 0.5 0.14 0.001 0.8 0.2

Good 0.9 0.145 0.001 1.2 0.5
Education University Primary 1 0.2 0.001 0.4 1.5

Middle and High 0.7 0.2 0.006 0.1 1.2
S E: SE: Standard error

Table 3  Pearson’s correlation coefficients between Health literacy with total COVID-19 preventive behaviors and each of the items 
COVID-19 preventive behaviors
Variables Total COVID-19preven-

tive behaviors
Wearing face 
masks

Avoiding crowded 
places

Staying at 
home

Washing hands Keep-
ing a 
distance

Health literacy r 0.482** 0.399** 0.266** 0.280** 0.548** 0.402**

P 0.001 0.001 0.005 0.003 0.001 0.001
** Correlation is significant at the 0.01 level (2-tailed)
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age, education, and economic status (P < 0.001, f = 19.1, 
R2 = 0.32) (Table 4).

Discussion
To our knowledge, this is the first study to investigate HL 
among people living with HIV toward COVID-19 pre-
ventive behaviors. According to our results, the HL had 
significant positive correlations with COVID-19 preven-
tive behaviors (r = 0.48). This finding confirms the results 
of other similar studies that report the relationship 
between COVID-19 preventive behaviors and HL [20, 21, 
33]. In a study by Nakayama et al. [19] .HL was associated 
with COVID-19 preventive behaviors (r = 0.23). In a study 
by Orkan et al., the confusion about COVID-19 informa-
tion was significantly associated with coronavirus-related 
HL levels in adults in Germany [23]. Other studies also 
reported the importance of HL in infectious diseases, as 
well as HIV. Walker et al. (2018) in a study titled “Health 
literacy and CD4 cell count among people with HIV in 
the United States” showed that insufficient HL level has a 
significant relationship with CD4 cell count, so individu-
als with inadequate HL have lower CD4 cell counts [17].

The study by Castro-Sanches et al. on the topic of “the 
importance of health literacy in infectious diseases” 
showed that limited or insufficient HL reduces the accep-
tance of protective behaviors such as immunization, 
adherence to treatment medicines, and the use of anti-
biotics are associated with individuals suffering from 
infectious diseases, and it emphasizes the role of HL in 
infectious diseases [34].

Our findings showed that 46.4% of participants had 
adequate COVID-19 preventive behaviors. The most pre-
ventive behaviors were hand washing, wearing a mask, 
and avoiding crowded places. This finding confirms sev-
eral previous studies in this field. In line, a population-
based study in Iran by Honarvar et al. [35] showed that 
“Always” wearing a mask was 29.8% and hand washing 
was 50.8% among adults. Similarly, another study among 
people living with HIV/AIDS in Kigali, Rwanda, that 
reported 90% of participants had high preventive behav-
ior scores toward COVID‑19 [5]. Also, a cross-sectional 
study by Khumsaen et al., in Thailand reported high prac-
tice toward COVID‑19 and 86% of PLWH had favorable 
COVID-19 preventive behaviors [36].

Matsumoto et al. in a multicenter observational sur-
vey in Vietnam involving 7,808 PLWH revealed that 

99.2% practiced preventive measures against COVID-19, 
such as wearing masks and handwashing [37]. As well 
as Christodoulou et al. examined COVID-19 prevention 
behaviors among 83 young people at risk of HIV infec-
tion in a study. Findings showed that a significant major-
ity of participants engaged in preventive behaviors, with 
90% reporting consistent mask use, 84% hand washing, 
and 70% practicing social distancing [38].

Based on the findings of this study, the rate of COVID-
19 preventive behaviors wasn’t desirable hence using 
appropriate programmers to promote healthy behavior 
regarding COVID-19 for specific at-risk groups, such as 
PLWH seems necessary.

This study showed that HL was associated with eco-
nomic status, education level, and age. This finding indi-
cated the positive effect of socio-demographic factors on 
HL, it can be participants with higher education levels 
and economic status had obtained higher HL scores. This 
finding confirms the previous studies conducted by Wang 
et al. [39], Moussa et al. [40], and Rebeiro et al. [15], who 
reported that HL was associated with socio-demographic 
factors. This finding confirms the findings of other stud-
ies in the field of COVID-19 and HL [15, 41].

There were some limitations in this study. The ques-
tionnaire was self-reported which could be subject to 
recall and response bias. Also, this was a cross-sectional 
study, hence might not lead to causal inferences about 
HL and COVID-19 preventive behaviors. The conve-
nience sampling method limits the generalizability of 
the findings, as the sample may not be representative of 
all people living with HIV (PLWH). The relatively small 
sample size and the specific regional focus (Arak, Iran) 
further restrict the ability to generalize the results to 
broader populations.

Conclusion
According to the findings of this study, HL had a posi-
tive effect on COVID-19 preventive behaviors in people 
living with HIV. Hence, based on this prediction, health 
promotion interventions seem necessary to improve HL 
and COVID-19 preventive behaviors. Also, health profes-
sionals need to assess the HL of clients referring to health 
centers and provide appropriate educational programs 
through HL strategies (simply understood materials) to 
promote health behaviors. Also, improving HL in PLWH 
is a priority.

Table 4  Multiple linear regression for health literacy and associated factors
Variable Unstandardized coefficients P-value 95% Confidence Interval for B VIF Adjusted R2

B SE Lower Bound Upper Bound
Age − 0.019 0.006 0.002 0.313 0.072 1.320 0.329
Education 0.131 0.065 0.046 1.324 3.819 1.361
Economic 0.275 0.060 0.001 0.300 2.897 1.465
Note: R = 0.589, R2 = 0.32,F = 19.1,P < 0.001, df =(3,108),SE: Standard error
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