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Abstract
OBJECTIVES: This preliminary study aims to evaluate health literacy 
among bisexual men living with HIV.
MATERIALS AND METHODS: A cross-sectional survey was                          
conducted among 26 adult bisexual male HIV-infected patients in the HIV 
Clinic from October 2021 to May 2022. We applied the Thai version of the 
HIV-HLT to investigate health literacy among bisexual men living with HIV.     
RESULTS: The average age of the participants was 41.34 ± 12.41 years. 
61.5% were single and 34.6% had divorced marital status. 50% had finished 
their bachelor degrees. Approximately half of the participants had been                       
diagnosed with HIV infection for more than 5 years. 57.7% had adequate 
HIV health literacy and 26.9% had inadequate HIV health literacy,                             
respectively. The laboratory outcome showed that 96.2% had a CD4 count 
of more than 200 cells/cm3 and 76.9% had a viral load of less than 20 copies/
ml. CD4 and viral load were not associated with the level of health literacy. 
However, all participants had no previous history of opportunistic infections 
within the past 6 months.
CONCLUSION: Most bisexual men living with HIV have adequate health 
literacy. The level of health literacy is not associated with CD4 and viral load. 
However, opportunistic infections within the past 6 months are not reported. 
Therefore, a Thai version of HIV-HLT may be applied to measure health literacy 
among bisexual men living with HIV and could be a potential for clinical use. 
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Health literacy is the importance of literacy as a determinant of health 
and illness behavior among people living with HIV (PLHIV).1, 2 

Although definitions vary, health literacy is commonly interpreted 
as the ability to access, comprehend, evaluate, and apply health-related             
information.3 Low health literacy is linked to a poorer understanding of HIV 
and its treatment, less medication adherence, clinical outcomes like higher 
viral loads4-6, and more hospitalizations.2 Health literacy is essential for health 
practitioners to understand their patient’s health literacy, especially when 
offering individualized counseling for PLHIV.7 Most studies on health             
literacy among PLHIV have been done in the United States, Europe, and a 
few African countries.8 Few studies have been done on the health literacy of 
people living with HIV in Southeast Asian countries like Thailand and                 
Indonesia.9 

	 However, general health literacy contributes to understanding treatment 
adherence and improved health outcomes among HIV patients.10 Much              
research in this field has focused on the individual level and/or young people. 
Few studies have begun to study health literacy disparities among gay,             
bisexual, and other men who have sex with men.11-13 This preliminary study 
aims to evaluate health literacy among bisexual men living with HIV.

Materials and Methods

	 A cross-sectional survey was conducted among HIV-infected bisexual 
male patients in the HIV Clinic, Thammasat University Hospital, Pathumthani, 
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Thailand, from October 2021 to May 2022 to investigate health 
literacy in these patients. The study protocol was approved by 
the Human Research Ethics Committee of the Faculty of 
Medicine, Thammasat University (MTU-EC-IM-0-250/64).  

Study population and procedures

	 We recruited 26 bisexual men from 530 adults with HIV 
who met the following criteria:
	 1. Sexually attracted to both men and women
	 2. 18 to 64 years of age 
	 3. Fluent in the Thai language 
	 4. Able to provide informed consent. 

	 Patients with any psychiatric disorder, cognitive                             
impairment, or memory impairment were excluded. 

	 Members of the medical teams at the HIV clinic approached 
treatment-seeking patients and explained the purpose and 
objective of the study. The patients who volunteered in this 
study agreed to sign an informed consent and completed an 
anonymous internet-based survey that included demographic 
data and an HIV-health literacy test.

Measurements

	 Demographic items
	 Twelve demographic items (e.g., age, gender, sexual             
orientation) were included in the qualitative assessment. 
Laboratory outcomes such as CD4 count, viral load, and               
opportunistic infections were investigated. 

	 The Thai version of the HIV health literacy test (HIV-HLT)
	 The Thai version of the HIV-HLT was applied to measure 
the levels of HIV health literacy. The self-report questionnaire 
consisted of 17 items evaluating HIV knowledge and adherence 
to ART. The possible total score was between 0-17 and was 
classified into 3 levels: less than 13 as inadequate, 14-15 as 
marginal, and 16-17 as adequate health literacy. The                    
Cronbach’s alpha for this questionnaire was 0.81.

Statistical analysis

	 Descriptive statistics were used to describe the percentage, 
frequencies, and means ± SD. A chi-square test was used to 
analyze the association between the level of health literacy 
and laboratory outcome. The variables with an observed                 
association of p-value < 0.05 were noted and considered                       
significant. All statistical analyses were performed using the 
software program SPSS version 25.

Results

	 As shown in Table 1, the average age of the participants 
was 41.34 ± 12.41 years. 61.5% had single, and 34.6% had 
divorced marital status. 50% had finished their bachelor             
degrees, and 26.9% had higher than bachelor degrees. Among 
the subjects, 37.4% were government officials. More than half 

of the participants (57.7%) had a 15,001-25,000 Thai baht 
monthly income. For rights to treatment, 42.3% had a civil 
servant medical benefit scheme, and 23.1% had social                          
security scheme. Approximately half of the participants (50%) 
had been diagnosed with HIV infection for more than 5 years. 

	 Regarding HIV health literacy level, the majority of the 
subjects (57.7%) had adequate HIV health literacy (Figure 1). 
Laboratory outcome showed that 96.2% had a CD4 count of 
more than 200 cells/cm3, and 76.9% had a viral load of less 
than 20 copies/ml. The CD4 count of greater than 200 cells/
cm3 and viral load of less than 20 copies/ml were not                               
associated with the level of health literacy (Table 2). However, 
subjects had no previous history of opportunistic infections, 
such as tuberculosis (TB), pneumocystis carinii pneumonia 
(PCP), and cryptococcosis, within the past 6 months (Table 3). 

Discussion

	 The study investigated bisexual men with HIV patients, 
consisting of 17 items measuring health literacy. The instrument 
was reliable and valid. There were three levels of HIV health 
literacy: inadequate, marginal, and adequate. The study                
demonstrated that most bisexual men had adequate HIV health 
literacy, low viral load, and high CD4.  All participants had no 
previous history of opportunistic infections, such as TB, PCP, 
and cryptococcosis within the past 6 months; this may be due 
to the level of health literacy.

	 In previous studies, general health literacy instruments 
measured an individual’s ability to understand general health 
information and medication adherence.14-16 These existing            
assessments, such as the Test of Functional Health Literacy in 
Adults (TOFHLA)17 and the Rapid Estimate of Adult                      
Literacy in Medicine (REALM), assess patients’ general                  
information, such as reading skills or health vocabulary. The 
questionnaires are unrelated to the patient’s current diagnosis, 
such as applying general health information, locating information 
from various health materials, or pronouncing basic health 
terms for overall self-management.18  

	 The Thai version of HIV-HLT was also applied for clinical 
use and is specific to HIV patients. The instrument had two 
domains. The first domain, the HIV knowledge domain,             
measures a patient’s ability to understand HIV information, 
access health care services, and understand routine laboratory 
results, such as T-lymphocyte cell count (CD4) or VL. The 
second domain measures the application of the information to 
health decision-making.19 Most studies demonstrated that 
domains on HIV knowledge and medication adherence have 
a high potential for clinical use.18, 20 However, the instruments 
had two limitations. Firstly, self-reporting was used to measure 
medication adherence, and patients may under-report missed 
doses.18 Secondly, 26 bisexual men were recruited from only 
one clinical setting, so the findings’ capacity to generalize to 
different contexts might be limited. Further investigation into 
a larger population should be explored.
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Overview of HIV health literacy level
Age (years), Mean ± SD
Range
  - 20-29
  - 30-39
  - 40-49
  - 50-59
  - > 60
Marital status 
  - Single 
  - Couple 
  - Divorced 
Education 
  - Junior high school
  - Senior high school 
  - Diploma degree
  - Bachelor degree 
  - Graduate degree 
Occupation 
  - Government service
  - Student
  - Private business
  - Officer
  - Employee
  - Unemployed Employee
  - Agriculturist
  - State enterprise employee
  - Other
Income per month (THB)
  - < 5,000 
  - 5,000-10,000 
  - 10,001-15,000 
  - 15,001-20,000 
  - 20,001-25,000 
Medical scheme
  - Civil servant medical benefit scheme       
  - Social security scheme
  - Universal coverage scheme
  - Personal 
Duration of HIV infection 
  - < 6 months 
  - 6 months - 1 year 
  - > 1 year - 5 years 
  - > 5 years

CD4 count (cell/cm3)
  -  <200 
  - 200 - 499 
  - 500 - 1,500
Viral load (copy/ml) 
  - <20
  - ≥20

Sociodemographic data 

Laboratory outcome

Total participants (%)

Total participants (%)

     26
   41.34±12.41

     22 - 64
     5 (19.2)
     7 (26.9)
     8 (30.8)
     4 (15.4)

   2 (7.7)

   16 (61.5)
   1 (3.9)

     9 (34.6)

   2 (7.7)
     3 (11.5)
   1 (3.8)
13 (50)

     7 (26.9)

     9 (34.7)
     3 (11.5)
   2 (7.7)
   2 (7.7)
   2 (7.7)
   2 (7.7)
   1 (3.8)
   1 (3.8)

     4 (15.4)

     3 (11.5)
   2 (7.7)

     6 (23.1)
     9 (34.6)
     6 (23.1)

    11 (42.3)
      6 (23.1)
     7 (26.9)

   2 (7.7)

     3 (11.5)
   2 (7.7)

     8 (30.8)
13 (50)

1 (3.8)
15 (57.7)
10 (38.5)

20 (76.9)
 6 (23.1)

   4 (15.4)

-
-

   1 (12.5)
2 (50)
1 (50)

   3 (18.8)
 -

   1 (11.1)

 -
 -

  1 (100)
   2 (15.4)
   1 (14.3)

   1 (11.1)
-
-
-
-
-
-

  1 (100)
2 (50)

  -
  -

   1 (16.7)
   1 (11.1)
   2 (33.3)

   2 (18.2)
   1 (16.7)

-
1 (50)

     1 (33.33)
  -

   1 (12.5)
   2 (15.4)

  1 (100)
   2 (13.3)

1 (10)

3 (15)
   1 (16.7)

 15 (57.7)

2 (40)
   6 (85.7)

4 (50)
2 (50)
1 (50)

8 (50)
  1 (100)

   6 (66.7)

  2 (100)
   2 (66.7)

 -
   6 (46.2)
   5 (71.4)

   5 (56.6)
   1 (33.3)
  2 (100)

1 (50)
  2 (100)
  2 (100)
  1 (100)

-
1 (25)

   2 (66.7)
  2 (100)

   5 (83.3)
   6 (66.7)

-

   6 (54.5)
   4 (66.6)
   4 (57.1)

1 (50)

     1 (33.33)
   -

4 (50)
 10 (76.9)

-
9 (60)
6 (60)

13 (65)
    2 (33.3)

0.21

0.30

   7 (26.9)

3 (60)
   1 (14.3)
   3 (37.5)

-
-

   5 (31.2)
-

   2 (22.2)

-
   1 (33.3)

-
   5 (38.4)
   1 (14.3)

   3 (33.3)
   2 (66.7)

-
1 (50)

-
-
-
-

1 (25)

   1 (33.3)
-
-

   2 (22.2)
   4 (66.7)

   3 (27.3)
   1 (16.7)
   3 (42.9)

-

    1 (33.33)
 2 (100)

  3 (37.5)
1 (7.7)

-
   4 (26.7)

3 (30)

4 (20)
3 (50)

Indequate
n (%)

Indequate
n (%)

Marginal
n (%)

Marginal
n (%)

Adequate
n (%)

Adequate
n (%)

p-value

Table 1: Sociodemographic data of HIV-infected participating patients attending the HIV Clinic.

Table 2: Association between the level of health literacy and laboratory outcome

Level of health literacy

Level of health literacy
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Tuberculosis
  - No 
Pneumocystis carinii pneumonia 
  - No
Cryptococcosis
  - No

Opportunistic infections Total participants
(n)

26 (100)

26 (100)

26 (100)

4 (15.4)

4 (15.4)

(4 (15.4)

15 (57.7)

15 (57.7)

15 (57.7)

7 (26.9)

7 (26.9)

7 (26.9)

Indequate
n (%)

Marginal
n (%)

Adequate
n (%)

Table 3: The result of the level of health literacy and opportunistic infections outcome

Level of health literacy

Conclusion

	 The preliminary findings demonstrated that for most              
bisexual men living with HIV health literacy among was                         
adequate. The level of health literacy of bisexual men is not 
associated with CD4 and VL. However, opportunistic infections 

within the past 6 months were not reported. Therefore, a Thai 
version of HIV-HLT may be applied to evaluate health literacy 
among bisexuals living with HIV and are important for                 
clinical use.
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