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Abstract
Background: This study explored the association between sexual health literacy (SHL) and 
preventive behaviors of pregnancies and sexually transmitted diseases (STDs) among middle-school 
students during the COVID-19 outbreak to aid in the development of an informative program.
Methods: Mixed-method study with stratified two-stage cluster sampling was used to obtain 
730 students from 20 middle schools in a rural province of Thailand. Online self-administered 
questionnaire was used to collect data from February 2020 to February 2021. Two 
brainstorming sessions were conducted with a purposeful sample of 25 stakeholders. Multiple 
linear regressions were used to assess the relationships.
Results: The associated significant factors with the preventive behaviors were sex (b = 2.06, 
95% CI: 1.07, 3.05), nightlife (b = -2.33, 95% CI: -3.99, -0.67), drinking alcoholic beverages 
(b = 2.24, 95% CI: -3.24, -1.23), sexual intercourse experience (b = -2.64, 95% CI: -4.56, -0.72), 
and SHL (b = 0.12, 95% CI: 0.08, 0.16). The stakeholders recommended an edutainment online 
program via Facebook.
Conclusion: This study investigated factors associated with SHL and preventive behaviors 
among middle school students. The most effective variable in this model was SHL. Therefore, a 
trial of an online program emphasizing SHL improvement should be examined for effectiveness 
among these students and seems appropriate, considering their rural area context and middle-
school status. 
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Introduction
Human immunodeficiency virus (HIV), viral hepatitis, 
and sexually transmitted diseases (STDs) are prevalent, 
and at least one million cases are reported annually 
worldwide. More than 2.3 million people die yearly 
from these causes.1 Worldwide, adolescents in particular 
also face sexual and reproductive health problems, such 
as STD risks, insufficient sexual health education and 
information, and unintended pregnancy.2 The annual 
estimated number of females aged 15–19 years who 
become pregnant is 21 million in developing countries 
and 12 million in low to middle income countries.3 In 
the United States of America, two-fifths of high school 
students have had sexual intercourse experience, one-fifth 
have had alcohol/drug use prior to sexual intercourse and 
use condoms, according to 2019 data. Youths aged 15–
24 years account for half of all new STDs.4 In Thailand, 
although the pregnancy rate of adolescents aged 10–14 
years was ≤10 per 1000, the rate for adolescents aged 

15–19 years in 2020 was 28.7 per 1000. The STDs rate 
among those aged 15–24 was from 89.5 to 172.3 per 
100 000 from 2011 to 2020.5 A surveillance report made 
by the reproductive department in 2021 showed a 77% 
unintended pregnancy rate.6 In one province covered 
by this study, the highest rate of 107.8 per 100 000 was 
reported for pregnancy and STDs and a high rate of 37.1 
for teenage pregnancy.6,7

Sexual health is crucial for physical and mental health 
and well-being, and it is fundamental in the prevention 
of unwanted pregnancy and STDs among adolescents 
worldwide.1,2,8,9 During the developmental changes of 
adolescents, sexual risk behaviors increase, particularly 
unprotected sexual intercourse, which results in STDs, 
HIV, teenage pregnancy, and other negative health 
conditions.10,11 Many strategies, techniques, and tools 
have been provided to prevent teenage pregnancies and 
STDs. Condoms provide the most effective way to prevent 
these problems.12 While low health literacy may lead to 
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teenage pregnancy and STDs,13 sexual health literacy 
(SHL) is an essential way to decrease these problems.14 
The COVID-19 pandemic has greatly affected students 
worldwide as a result of school closures. Many students 
have spent more time on media and online platforms, 
resulting in sexual risk behaviors that may lead to poor 
sexual reproductive health consequences.15,16 Thai 
student addiction to smartphones has been reported 
to be 35.9%.17 Therefore, Thai students as a group are 
particularly vulnerable to sexual risk behaviors, especially 
in the COVID-19 era. Furthermore, the family institution 
has also been shaken by this situation, which has caused 
socioeconomic problems, aggravating students’ exposure 
to the virtual world. Consequently, this circumstance 
brought more sexual risk behaviors to students than 
previously.18 Even though there has been a previous study 
about sexual risk behaviors in a province in Thailand, there 
have been limited studies about SHL among students, 
especially in rural areas, during the COVID-19 situation. 
Furthermore, there have been few methods for preventing 
teenage pregnancies and STDs among students during this 
pandemic. Therefore, this study was conducted to explore 
the relationship between SHL and preventive behaviors 
of pregnancy and STDs among middle school students. 
In addition, a program was developed based on the SHL 
survey results and ideas summarized from brainstorming. 
The results of this study offer an appropriate program to 
prevent teenage pregnancy and STDs among students 
during the COVID-19 era.

Materials and methods
Study design, population sampling, and tools
This was a mixed methods study with two phases 
conducted from February 2020 to February 2021 in a 
rural province of the Eastern region, Thailand. The study 
aimed to determine the relationship between SHL and 
the prevention of pregnancies and STDs among middle 
school students. The selected province is an important 
agricultural producer of fruits in Thailand’s economy.19

Phase 1 quantitative phase 
In the first phase, there were a total of 4653 Grade 8 
students from 71 schools during the 2019 academic 
year.20 An appropriate sample size had been calculated 
according to Wayne et al21 with α = 0.01, p = 0.51,22 and 
d = 0.05. The estimated required sample size (n) was 730 
middle school students, after allowing 10% for missing 
data. A stratified two-stage cluster sampling method 
proportional to size was employed to recruit the sample. 
First, two public schools were randomly selected from the 
10 districts in this province. Second, intact classrooms 
were randomly selected until an adequate sample size was 
obtained. Students were randomly recruited if they met 
the inclusion criteria: (1) Thai nationality; (2) stayed and 
studied in the area ≥3 months; (3) obtained permission 
from their parents, classroom teacher, and principal; 
and (4) currently in Grade 8. An exclusion criterion was 

pregnancy for a female student.
The self-administered questionnaire consisted of six 

parts with 87 items as follows: (1) sociodemographic 
characteristics (10 questions, such as sex, cumulative 
grade point average [GPAX], daily income, etc); (2) sexual 
behaviors (15 questions, such as have boyfriend/girlfriend, 
nightlife, alcoholic drinking, sexual intercourse, etc); (3) 
communication about sex with parents (7 modified Likert 
scale questions) 23; (4) influence of friends and media (10 
modified Likert scale questions) 24,25; (5) SHL (30 modified 
Likert scale questions, including accessing, understanding, 
appraising, and applying)26,27; (6) preventive behaviors 
of unintended pregnancy and STDs (15 modified Likert 
scale questions ).27 The self-administered questionnaire 
was managed via a universal resource locator (URL) and 
took 30 minutes. The item objective congruence (IOC) 
of the questionnaire, which was 0.60–1.00, was verified 
by five experts.28 The reliability of this questionnaire was 
tested with 30 students who had similar characteristics 
to the sample population; the overall Cronbach’s alpha 
coefficient statistic was 0.82.29

Phase 2 qualitative phase
In the second phase, this study used purposive sampling for 
25 stakeholders; 5 school health teachers who responded 
for promote and prevent student health in school, 10 
grade 8 female students (who was not pregnant) and 10 
grade 8 male students who lived in the district with the 
highest rate of teenage pregnancy. All stakeholders were 
invited for two brainstorming sessions.

Brainstorming is “a situation where a group of people 
meet to generate new ideas and solutions around a specific 
domain of interest by removing inhibitions. People 
are able to think more freely, and they suggest as many 
spontaneous new ideas as possible. All the ideas are noted 
without criticism, and after the brainstorming session, the 
ideas are evaluated.”30 There have been many studies that 
have utilized brainstorming as a tool for the creation of 
interventions.31,32

In this study, semi-structured questionnaires were used 
in two brainstorming sessions. Four issues were identified 
for situation analysis in the first brainstorming session: 
(1) SHL meaning, (2) the situation of pregnancy and 
STDs, (3) cause of pregnancy and STDs, and (4) impact of 
pregnancy and STDs. The second brainstorming session 
was used for program design, which focused on four 
issues: (1) previous solutions for pregnancy and STDs, 
(2) recommended solutions for these problems, (3) your 
roles in pregnancy and STDs prevention, and (4) the 
roles of other stakeholders in preventing these problems. 
Additionally, the IOC of the brainstorming questionnaire 
was 0.80 for students and 0.80–1.00 for teachers, which 
were obtained from five experts.

Analysis approaches
Quantitative 
Individual data were analyzed by descriptive statistics: in 
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numbers and percentages for categorical data and median 
(interquartile range [IQR]), minimum, maximum, 
mean, and standard deviation (SD) for continuous 
data. The univariate analysis was used to investigate 
association of each variable with preventive behavior of 
pregnancy and STDs such as independent t test, one-
way ANOVA, and Pearson’s correlation coefficient. 
According to the univariate analysis, if the variable was 
found to be significant (P < 0.20), these variables were 
entered into the multivariate analysis. All assumptions 
of multiple linear regression were tested. The importance 
assumptions revealed that there was no multicollinearity 
and autocorrelation as following; (1) multicollinearity: 
variance inflation ratio test was 1.01–1.08. (2) 
autocorrelation: Durbin–Watson test was 1.51. The P 
value less than 0.05 was considered as a significant, and 
the confidence interval was calculated at the 95% level. 
The stepwise technique was used to analyze the factors 
associated with preventive behavior of pregnancy and 
STDs. The data analysis used IBM SPSS Statistics version 
23x86 of the Burapha University licensed.

Qualitative
A descriptive content analysis procedure was applied 
to examine the qualitative data. The data were recorded 
in a transcript, validated into categories according to 
similarity, and analyzed by two coresearchers. The 
brainstorming data were recorded and summarized by the 
researcher and research assistants. Afterwards, a program 
was developed for students with information intended to 
prevent pregnancy and STDs.

Results
The response rate in the co-creational survey was 100% 
for the online questionnaires. The results of the survey 
“Sexual health literacy among middle-school students 
in a rural area during coronavirus disease 2019 situation 
in Thailand” were divided into two topics: (1) factors 
associated with pregnancy and STDs prevention behaviors 
and (2) a summary of results from brainstorming and 
proposed an appropriate online program to prevent 
teenage pregnancy and STDs among students in the 
COVID-19 era. Both are described further in this section.

Factors associated with pregnancy and STDs prevention 
behaviors
Two-thirds of the respondents were female students. 
The grade point average median was 3.0 (IQR = 0.9). The 
median of their daily income was 60 baht (IQR = 50); 
almost all of the students had adequate income. Two-
thirds had married parents. Most of their parents worked 
in agriculture and were self-employed. More than 
85% reported having very good or good relationships 
with their parents (Table 1). Most of the students were 
heterosexual, and one-third had a boy or girlfriend. 
More than half of them drank alcohol. Approximately 
7.3% of the students reported having sexual intercourse 

experience. Additionally, the average score of comfortably 
communicating with their parents about sex issues, 
influence of friends and media, and SHL were 20.30 
(SD = 5.16), 35.91 (SD = 4.93), and 96.81 (SD = 12.80), 
respectively. However, preventive behaviors of pregnancy 
and STDs had a mean of 50.93 (SD = 7.10) (Table 2). The 
univariable analysis found that sex, occupation of parents, 
have boyfriend/girlfriend, sexual intercourse experience, 
alcoholic drinking, nightlife, comfortable communication 
about sex with parents, and SHL were statistically 
significantly associated with preventive behaviors of 
pregnancy and STDs (P < 0.05) (Table 3). The results of 
the multiple linear regression revealed that SHL, sexual 
intercourse experience, nightlife, alcoholic drinking, 
and sex were significantly associated with preventive 
behaviors of pregnancy and STDs (P < 0.05). The values 
in the preventative behaviors model are shown in Table 
4, which was used to predict the outcome variable of 
11.4%. SHL was the most direct effective variable in the 
preventative behaviors of pregnancy and STDs in the 
model. If adjusted by sexual intercourse experience, 
nightlife, alcoholic drinking, and sex factors, it was found 
that a score of SHL increased the effect of preventive 
behaviors of pregnancy and STDs by 0.119 (Table 4).

Summary of results from brainstorming and proposed 
appropriate online program to prevent pregnancy and 
STDs among students in the COVID-19 era
Almost all the students and teachers had not heard about 
SHL. Even though there was a class for sex education in 

Table 1. Number and percentage of demographic characteristics (n = 730)

Demographic characteristics Number Percent

Sex

Male 298 40.8

Female 432 59.2

Cumulative grade point average (GPAX), 
Median (IQR)

3.0 (0.9)

Daily income (baht), Median (IQR) 60 (50) Min = 10, Max = 200

Daily adequate income

Adequate income and saving 293 40.1

Adequate income 396 54.2

Inadequate income 41 5.7

Parents’ marital status 

Married 439 60.1

Separated 91 12.5

Divorced 182 24.9

Widowed 18 2.5

Occupational of parents

Agricultural 290 39.7

Civil servant 39 5.3

Self-employed 313 42.9

Merchant 88 12.1

Relationship between student and parents

Very good 293 40.1

Good 333 45.6

Moderate 90 12.3

Low 14 1.9
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teenage pregnancy and STDs and via an online forum 
during the COVID-19 situation.

The teachers also thought that sexual education was 
very important for their students, and online teaching 
methods with clear communication offered more benefits 
than the usual classroom for their students. The teachers 
suggested setting up consultation channels for students 
by health personnel. However, they believed that their 
students had a low level of sexual risk behaviors. For 
instance, they thought condoms were considered a toy by 
their students whenever they came to receive condoms 
during sexual health teaching in the classroom (Table 5).

Discussion
Sexual reproductive health and associated factors 
between SHL and preventive behaviors of pregnancy and 
STDs
Sexual reproductive health during the pandemic 
The COVID-19 pandemic offered the United States an 
opportunity to reexamine sexual reproductive health 
delivery to hard-to-reach and vulnerable populations, 
such as youths. Providers can increase accessible sexual 
reproductive health services by removing traditional 
barriers to care that youths routinely encounter. 
Encouraging self-initiated products, such as condoms, 
self-administered hormonal contraceptive injections, 
online platforms that mail oral contraceptive pills, and 
home-based sexual transmitted infection (STI) screening 
and treatment kits, could empower youths to engage 
in their health care to prevent unintended pregnancies 
and untreated STIs.33 Rapid advances in telehealth have 
increased virtual (phone and video) healthcare services 
and allowed many youths access to confidential and 
private virtual care. Immediate access to contraception is 
particularly important during the current pandemic, when 
the implications of COVID-19 on maternal and fetal well-
being are not clearly understood. Video platforms enable 
providers to take detailed medical and sexual histories, 
assess STI risk, make a diagnosis based on the identification 
of a group of symptoms (i.e., syndromic management), 
prescribe contraceptives, and presumptively treat the 
most serious organisms responsible for producing a group 
of symptoms. The syndromic management of STIs in 
adolescent females is not without risks.34 A close follow-up 
to assess the resolution of symptoms is required.33 Virtual 
visits can also be used to triage patients for in-person visits as 
required for services, such as the placement of a long-acting 
reversible contraception (e.g., an implant or intrauterine 
device) or evaluation of lower abdominal pain. Although 
telehealth offers significant opportunities to serve youths, 
experiences during this pandemic also provide critical 
insight into its limitations as we begin to understand the 
characteristics of youths for whom telehealth is not feasible 
or acceptable. Physical and resource constraints may limit 
the use of telehealth among youths, and there may be 
conditions and symptoms for which virtual visits may not 
be appropriate or sufficient. These insights can guide how 

Table 2. Factors associated with pregnancy and STDs prevention behaviors 
(n = 730)

Factor Number Percent

Have boy/girlfriend

Have boy/girlfriend but not staying together 237 32.5

Have boy/girlfriend but staying together 10 1.4

Have not had boy/girlfriend 483 66.1

Nightlife

Ever 75 10.3

Never 655 89.7

Alcoholic drinking

Ever 403 55.2

Never 327 44.8

Sexual intercourse experience

Ever 53 7.3

Never 677 92.7

Communication about sex with parents

(Mean, SD) 20.30 (5.16)

Influence of friend and media

(Mean, SD) 35.91 (4.93)

Sexual health literacy (Mean, SD) 96.81 (12.80)

Level of sexual health literacy

High (≥102 score) 232 23.7

Moderate (90 - 101 score) 325 44.5

Low ( < 90 score) 173 31.8

Preventive behaviors of pregnancy 
and STDs (Mean, SD)

50.93 (7.10)

Level of behavior to prevent pregnancy and STDs

High (≥40 score) 239 32.7

Moderate (20–39 score) 265 36.3

Low ( < 20 score) 226 31.0

Table 3. Univariable analysis of factors associated with preventive behaviors 
of pregnancy and STDs

Factor P value

Sex  < 0.001a

Parents’ marital status 0.529b

Occupational of parents 0.039b

Relationship between student and parents 0.914b

Have boy/girlfriend 0.003a

Sexual intercourse experience 0.002a

Alcoholic drinking  < 0.001a

Nightlife  < 0.001a

Comfortable communication about sex with parents 0.001c

Influence of friend and media 0.145c

Sexual Health Literacy  < 0.001c

a Independent t test, b One-way ANOVA, c Pearson’s correlation coefficient.

school, students were urged to focus more on physical 
changes, safe abortions, and how students and families 
dealt with teenage pregnancy. The students thought 
that the sexual education class was boring and would be 
better if the teachers incorporated games, rewards, and 
entertainment methods into classes. The main source of 
sexual consultation was friends and the Internet; they 
also expressed a preference of using Facebook rather than 
Line. They recommended creating a program to prevent 
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sexual and reproductive health care services for youths may 
adapt and evolve over the course of this pandemic because 
access to in-person clinical services may be reduced over 
the months or years to come.33

Associated factors between SHL and preventive behaviors 
of pregnancy and STDs among middle school students 
The results revealed that three-fourths of the students 
had low to moderate levels of SHL. Two-third of the 
students had low to moderate levels of behaviors to 
prevent pregnancy and STDs. The significant factors 
associated with behavior to prevent pregnancy and STDs 
were sex, nightlife, alcoholic drinking, sexual intercourse 
experience, and the SHL score. 

Two-thirds of the students had low to moderate levels 
of behaviors to prevent pregnancy and STDs. Most 
of the students in this study could not avoid privately 
staying with their boyfriend or girlfriend and watching 
pornography together. Only 9.7% of the students reported 
avoiding watching pornography together with a boyfriend 
or girlfriend. Pornography was an important source for 
adolescents in studying sexual health; however, sexual 
intercourse, including for the first time, was related to 
watching pornography. Unplanned sexual intercourse is 
an expression of sexual risk behavior.35,36

Female students had higher scores for preventive 
behaviors of pregnancy and STDs than male students 
(b = 2.059). Thai females have been encouraged to be very 
reserved. They have been suppressed by society not to 
openly express their sexuality because they are too young to 
be responsible for their sexuality and bodies.37,38 Although 

the Thai social structure lets males lead females, a female 
student will be stigmatized by society if she becomes 
pregnant.38 She and her family would have to bear the 
additional economic problems. She would also bear the 
burden of quitting school, pregnancy complications, etc.39,40 

Students who experienced nightlife had lower scores 
for preventive behaviors of pregnancy and STDs than did 
students who did not experience nightlife (b = -2.330). A 
study revealed that adolescents who preferred electronic 
dance music nightclubs were more likely to not use 
condoms during sexual intercourse and were more 
dependent on substances.41 Going into entertainment 
spaces provides students with easy access to drinking 
alcohol and taking other stimulating substances. They can 
lose self-control and safe sex inhibitions.36,42 Nightlife leads 
students to be at risk for unwanted pregnancies and STDs.

Students who drank alcoholic beverages had lower 
scores for preventive behaviors of pregnancy and STDs 
than did students who did not (b = -2.236). There have 
been previous reports that a huge number of adolescents 
have consumed alcohol, and more than half of them have 
experienced sexual intercourse under the influence of 
alcohol.43 Thus, alcoholic consumption is an important 
risk factor for sexual behavior. This study’s result is 
consistent with previous studies, which found that alcohol 
was an influencing factor in adolescent pregnancy.40,44,45 
Alcoholic drinking is related to a heightened perception 
of sexual effects resulting in unsafe sex.46 

Students who had experienced sexual intercourse had 
lower scores for preventive behaviors of pregnancy and 
STDs than students who did not (b = -2.638 scores). More 

Table 4. Multiple linear regression analysis toward preventing pregnancy and STDs

Factors b SE β t 95% CI of b P value

Sex (female) 2.059 0.505 0.143 4.076 1.07, 3.05  < 0.001*

Nightlife -2.330 0.845 -0.100 -2.756 -3.99, -0.67 0.006*

Alcoholic drinking -2.236 0.513 -0.157 -4.360 -3.24, -1.23  < 0.001*

Sexual intercourse experience -2.638 0.978 -0.097 -2.697 -4.56, -0.72 0.007*

Sexual health literacy 0.119 0.020 0.215 6.075 0.08, 0.16  < 0.001*

Constant = 39.833; R2 = 0.120; R2
adj = 0.114; F = 19.809; P value < 0.001.

* Statistically significant.

Table 5. The summarization of the seven main activities offered for teachers and students

Activity name Online activity components

Clear by Doctor
• Brainstorm/group discussion by using infographic
• Searching game for reliable sources and rewards

Sex Need to Know
• Watch sexual physical change animation
• Draw picture of individual change and send back to compete and receive rewards

Condoms Matter
• Watch condom animation
• Buddy game to create quotes for using condoms and to receive rewards

Help!!! I’m Not Ready
• Watch VDO about teenage pregnancy and consequences
• Brainstorm to solve the problem 

Believable
• Watch doctor VDO about myths and facts of sexual issues
• Question and answer via application and receive rewards

My Value
• Watch “Say No” animation
• Discuss the pros and cons of “Say No” techniques
• Rehearsals of using different scenarios 

My Choice • Work in group to create phrases or quotes for providing inspiration to each other’s aim to prevent pregnancy and STDs
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than half of the students who had sexual intercourse 
did not always use condoms, which is consistent with 
previous research.47 Moreover, the COVID-19 pandemic 
has obstructed condom accessibility.48 Therefore, this 
pandemic has caused a decline in condom use,49 resulting 
in an increase in pregnancies and STDs.

There have been meta-analysis studies that presented 
the relationship between health literacy and health 
behavior among adolescents.50 In addition, a study of five 
countries reported sexual and reproductive health literacy 
related to teenage pregnancy.51 This study was consistent 
with the evolving concept of health literacy,52 as it found 
that students had an increase of 0.119 in the scores for 
preventive behaviors of pregnancy and STDs for every 
one-point increase in SHL. This means that the students 
who had higher scores for SHL were more likely to perform 
preventive sexual behaviors than those who had lower 
scores for SHL. It was also found that 76.3% of students had 
a low to moderate level of SHL. According to this study, 
65.5% of students had inadequate sexual and reproductive 
health literacy.53 In contrast, a previous Thai study revealed 
that 55.1% of university students had high SHL.54

Programs designed to prevent teenage pregnancy and 
STDs in the COVID-19 era
The online program was created based on the survey results 
and the outcome of the stakeholders’ brainstorming. Due 
to the significant association between preventive behaviors 
of pregnancy and STDs and SHL and sexual risk behaviors 
(scores of SHL, sexual intercourse experience, nightlife, 
alcoholic drinking, and sex) and the stakeholders’ lack of 
knowledge about SHL, the SHL concept was integrated 
into the summary of ideas from the brainstorming 
session to design an appropriate program. There were 
four domains of SHL (access, understand, appraise, 
and apply),26,55 and the students’ SHL levels were low to 
moderate in all of them. To improve the access domain, 
“Clear by Doctor” was the activity designated to increase 
the accessibility of sexual health information and services. 
To improve the understanding domain, there were three 
sessions: “Sex Need to Know,” “Condoms Matter,” and 
“Help!!! I Am Not Ready.” These provided a sufficient 
understanding of sexual health and services in practice for 
students. To improve the appraise domain, “Believable” 
comprised criticism of sexual health myths. To improve 
the application domain, there were two sessions: “My 
Value” and “My Choice.” The activities were decision-
making practices for sexual health risk scenarios. Students 
mentioned that formal sex education was boring and 
that they would like to find sexual health learning more 
enjoyable. They also proposed online learning during 
the COVID-19 situation. Therefore, many methods 
(brainstorming, group discussion, watching video clips, 
games, incentives, drawing pictures, questions and 
answers, and rehearsals) and tools (infographics, videos, 
animations, and scenarios) to increase the SHL of students 
via Facebook were used in this program.

Conclusion
This study investigated factors associated with SHL and 
preventive behaviors among middle school students in a 
rural area during the COVID-19 situation in Thailand. 
An online program was developed based on the survey 
results and brainstorming. The results showed a low score 
for both SHL and behaviors to prevent pregnancy and 
STDs. The significant factors associated with preventive 
behaviors of pregnancy and STDs were sex, nightlife 
venue, drinking alcoholic beverages, sexual intercourse 
experience, and SHL. The most effective factor was SHL, 
which was the main concept integrated into the online 
program. The students and teachers suggested the use 
of an edutainment online program via Facebook with 
various methods and tools for this learning.

Acknowledgments
The researcher would like to express gratitude to all the informants, 
including the related staff of the Faculty of Public Health, Burapha 
University, for all their support.

Authors’ contributions
MM: Conceptualization, data curation, formal analysis, 
methodology, validation, visualization, writing original draft 
preparation, writing review & editing. ST: Conceptualization, 
data curation, formal analysis, investigation, methodology, 
project administration, resources, software, writing original draft 
preparation, writing review & editing. YR and AW: Supervision, 
writing original draft preparation, writing review & editing. SV: 
Conceptualization, methodology, supervision, writing original draft 
preparation, writing review & editing

Funding
No grants were involved in supporting this work.

Ethical approval
Based on the Helsinki Declaration, the ethics approval for this 
research was obtained from Burapha University (certification code: 
Sci 109/2562). The researcher and research assistants explained 
the research details to the participants, including receiving 
informed consent from teachers and the students with their parents’ 
permission. Their privacy was protected, and their data will be kept 
confidential.

Competing interests
The authors report no conflicts of interest in relation to this work.

Disclaimer 
The authors claim that no part of this paper is copied from other 
sources

References
1. World Health Organization (WHO). Global Progress Report 

on HIV, Viral Hepatitis and Sexually Transmitted Infections. 
Switzerland: WHO; 2021. Available from: https://www.who.
int/publications/i/item/9789240027077. Accessed January 
12, 2022.

2. World Health Organization (WHO). HRP Annual Report 
2020. Switzerland: WHO; 2021. Available from: https://
www.who.int/publications/i/item/9789240035607. Accessed 
January 12, 2022.

3. World Health Organization (WHO). Adolescent Pregnancy. 
Switzerland: WHO; 2019. Available from: https://www.who.
int/publications/i/item/WHO-RHR-19.15. Accessed January 
13, 2022.

https://www.who.int/publications/i/item/9789240027077
https://www.who.int/publications/i/item/9789240027077
https://www.who.int/publications/i/item/9789240035607
https://www.who.int/publications/i/item/9789240035607
https://www.who.int/publications/i/item/WHO-RHR-19.15
https://www.who.int/publications/i/item/WHO-RHR-19.15


Manwong et al

Health Promot Perspect, 2022, Volume 12, Issue 2184

4. Centers for Disease Control and Prevention. Sexual Risk 
Behaviors Can Lead to HIV, STDs, & Teen Pregnancy. 
United States: Division of Adolescent and School Health; 
2021. Available from: https://www.cdc.gov/healthyyouth/
sexualbehaviors/index.htm. Accessed January 6, 2022.

5. Bureau of Reproductive Health. Thailand Reproductive 
Health Database. Thailand: Ministry of Public Health; 2020. 
Available from: https://rh.anamai.moph.go.th/th/cms-of-1. 
Accessed January 5, 2022.

6. Department of Disease Control. Annual Report of Bureau of 
AIDS TB and STIs 2019. Thailand: Ministry of Public Health; 
2019. Available from: https://ddc.moph.go.th/das/journal_
detail.php?publish = 11502. Accessed January 13, 2022.

7. Bureau of Reproductive Health. Teenage Pregnancy of 
Female Adolescent Aged 15-19 Year Old in 2019. Thailand: 
Ministry of Public Health; 2019. Available from: https://bit.
ly/3JWHyDB. Accessed January 10, 2022.

8. Bragg S, Renold E, Ringrose J, Jackson C. ‘More than boy, 
girl, male, female’: exploring young people’s views on gender 
diversity within and beyond school contexts. Sex Educ. 
2018;18(4):420-34. doi: 10.1080/14681811.2018.1439373.

9. Ziaei T, Farahmand Rad H, Roshandel G, Aval M. Effect 
of counseling based on sexual self-concept on the sexual 
health of women in reproductive age. Glob J Reprod Med. 
2018;3(5):85-90. doi: 10.19080/gjorm.2018.03.555622.

10. Powwattana A, Thammaraksa P, Manora S. Culturally-
grounded mother-daughter communication-focused 
intervention for Thai female adolescents. Nurs Health Sci. 
2018;20(2):214-23. doi: 10.1111/nhs.12404.

11. Bryan AD, Feldstein Ewing SW. Sex and the brain: empirical 
intersection of neurocognition and sexual behavior. Ann 
Behav Med. 2018;52(5):353-5. doi: 10.1093/abm/kax070.

12. World Health Organization (WHO). Sexually Transmitted 
Infections (STIs). Geneva, Switzerland: WHO; 2021. Available 
from: https://bit.ly/3GdSGd9. Accessed December 3, 2021.

13. Porter AW, Cooper SC, Palmedo PC, Wojtowicz N, Chong J, 
Maddalon M. Podcasts and their potential to improve sexual 
health literacy in adolescents and young adults. Am J Sex Educ. 
2022;17(1):125-36. doi: 10.1080/15546128.2021.1987365.

14. McDaid L, Flowers P, Ferlatte O, Young I, Patterson S, Gilbert 
M. Sexual health literacy among gay, bisexual and other 
men who have sex with men: a conceptual framework for 
future research. Cult Health Sex. 2021;23(2):207-23. doi: 
10.1080/13691058.2019.1700307.

15. UNICEF. Children at Increased Risk of Harm Online During 
Global COVID-19 Pandemic. UNICEF; 2020. Available from: 
https://www.unicef.org/press-releases/children-increased-
risk-harm-online-during-global-covid-19-pandemic. 
Accessed January 6, 2022.

16. Mambo SB, Sikakulya FK, Ssebuufu R, Mulumba Y, Wasswa 
H, Thompson K, et al. Sexual and reproductive health and 
rights challenges among Ugandan youth during COVID-19 
pandemic lockdown: an online cross-sectional study. Res 
Sq [Preprint]. July 29, 2020. Available from: https://www.
researchsquare.com/article/rs-48529/v1.pdf. 

17. Tangmunkongvorakul A, Musumari PM, Tsubohara Y, Ayood 
P, Srithanaviboonchai K, Techasrivichien T, et al. Factors 
associated with smartphone addiction: a comparative study 
between Japanese and Thai high school students. PLoS One. 
2020;15(9):e0238459. doi: 10.1371/journal.pone.0238459.

18. Thai Health Promotion Foundation, The National Health 
Commission Office. ThaiHealth 2021 (COVID-19: Disaster 
Shakes the World). Thailand: Mahidol University; 2021.

19. Kongtragoul P, Ishikawa K, Ishii H. Metalaxyl resistance 
of Phytophthora palmivora causing durian diseases in 
Thailand. Horticulturae. 2021;7(10):375. doi: 10.3390/
horticulturae7100375.

20. Office of the Basic Education Commission (OBEC). School 

information. Thailand: OBEC; 2019. Available from: https://
bit.ly/3r02y3L. Accessed January 5, 2022.

21. Wayne W, Daniel D, Chad L. Biostatistics: Basic Concepts 
and Methodology for the Health Sciences. New Delhi: Wiley; 
2010.

22. Thongnopakun S, Sirirat C, Visanuyothin S, Manwong M, 
Thongkhamdee S. Self-efficacy and social support to prevent 
teenage pregnancy in universities, Thailand. J Public Health 
Dev. 2019;17(1):47-59.

23. Prachanno W, Srisuriyawet R, Homsin P. Factors influencing 
sexual behaviors among primary school students based on 
the information–motivation–behavioral skills model. Journal 
of Nursing Science Chulalongkorn University. 2017;29(2):39-
51.

24. Kang HS, Moneyham L. Use of emergency contraceptive pills 
and condoms by college students: a survey. Int J Nurs Stud. 
2008;45(5):775-83. doi: 10.1016/j.ijnurstu.2007.01.008.

25. Thongnopakun S, Pumpaibool T, Visanuyothin S, Rodjarkpai 
Y, Manwong M. Effects of a safe sex program for increasing 
health literacy intention and practice to prevent pregnancy 
among undergraduates in Thailand. J Public Health Dev. 
2021;19(1):141-51. 

26. Sørensen K, Van den Broucke S, Fullam J, Doyle G, Pelikan J, 
Slonska Z, et al. Health literacy and public health: a systematic 
review and integration of definitions and models. BMC Public 
Health. 2012;12:80. doi: 10.1186/1471-2458-12-80.

27. Ministry of Public Health. Health Literacy Scale for 
Unwanted Pregnancy Prevention of Thai Female Adolescents. 
Nonthaburi: Ministry of Public Health; 2014.

28. Rovinelli RJ, Hambleton RK. On the Use of Content Specialists 
in the Assessment of Criterion-Referenced Test Item Validity. 
The 60th Annual Meeting of the American Educational 
Research Association; San Francisco, California; April 19-23, 
1976.

29. DeVellis RF. Scale Development: Theory and Applications. 
Chapel Hill, USA: SAGE Publications; 2016.

30. Osborn AF. Applied Imagination: Principles and Procedures 
of Creative Problem-Solving. Charles Scribner’s Son; 1963.

31. Wong WCW, Song L, See C, Lau STH, Sun WH, Choi KWY, 
et al. Using crowdsourcing to develop a peer-led intervention 
for safer dating app use: pilot study. JMIR Form Res. 
2020;4(4):e12098. doi: 10.2196/12098.

32. Ruiter RAC, Crutzen R. Core processes: how to use evidence, 
theories, and research in planning behavior change 
interventions. Front Public Health. 2020;8:247. doi: 10.3389/
fpubh.2020.00247.

33. Mmeje OO, Coleman JS, Chang T. Unintended consequences 
of the COVID-19 pandemic on the sexual and reproductive 
health of youth. J Adolesc Health. 2020;67(3):326-7. doi: 
10.1016/j.jadohealth.2020.06.019.

34. World Health Organization (WHO). Guidelines for the 
Management of Sexually Transmitted Infections. Switzerland: 
WHO; 2003.

35. Wang B, Davidson P. Sex, lies, and videos in rural China: 
a qualitative study of women’s sexual debut and risky 
sexual behavior. J Sex Res. 2006;43(3):227-35. doi: 
10.1080/00224490609552321.

36. Beyene K, Hinkosa L, Bekele D, Demtsu B. Magnitude of 
premarital sexual practice and associated factors among 
Adigrat high school students, Ethiopia, a cross sectional study. 
Ethiop J Reprod Health. 2019;11(3):10-24.

37. Fongkaew W. Gender socialization and female sexuality in 
Northern Thailand. In: Coming of Age in South and Southeast 
Asia. Routledge; 2020. p. 147-64.

38. Waratworawan W, Boonmongkon P, Samoh N, Promnart P, 
Guadamuz TE. “Kids these days pretend to be grownups” 
(dekkaedaet): sexual control and negotiation among young 
Thai female students. BMC Public Health. 2021;21(1):839. 

https://www.cdc.gov/healthyyouth/sexualbehaviors/index.htm
https://www.cdc.gov/healthyyouth/sexualbehaviors/index.htm
https://rh.anamai.moph.go.th/th/cms-of-1
https://ddc.moph.go.th/das/journal_detail.php?publish=11502
https://ddc.moph.go.th/das/journal_detail.php?publish=11502
https://bit.ly/3JWHyDB
https://bit.ly/3JWHyDB
https://doi.org/10.1080/14681811.2018.1439373
https://doi.org/10.19080/gjorm.2018.03.555622
https://doi.org/10.1111/nhs.12404
https://doi.org/10.1093/abm/kax070
https://bit.ly/3GdSGd9
https://doi.org/10.1080/15546128.2021.1987365
https://doi.org/10.1080/13691058.2019.1700307
https://www.unicef.org/press-releases/children-increased-risk-harm-online-during-global-covid-19-pandemic
https://www.unicef.org/press-releases/children-increased-risk-harm-online-during-global-covid-19-pandemic
https://www.researchsquare.com/article/rs-48529/v1.pdf
https://www.researchsquare.com/article/rs-48529/v1.pdf
https://doi.org/10.1371/journal.pone.0238459
https://doi.org/10.3390/horticulturae7100375
https://doi.org/10.3390/horticulturae7100375
https://bit.ly/3r02y3L
https://bit.ly/3r02y3L
https://doi.org/10.1016/j.ijnurstu.2007.01.008
https://doi.org/10.1186/1471-2458-12-80
https://doi.org/10.2196/12098
https://doi.org/10.3389/fpubh.2020.00247
https://doi.org/10.3389/fpubh.2020.00247
https://doi.org/10.1016/j.jadohealth.2020.06.019
https://doi.org/10.1080/00224490609552321


Manwong et al

          Health Promot Perspect, 2022, Volume 12, Issue 2 185

doi: 10.1186/s12889-021-10789-7.
39. Mbadu Muanda F, Gahungu NP, Wood F, Bertrand JT. 

Attitudes toward sexual and reproductive health among 
adolescents and young people in urban and rural DR Congo. 
Reprod Health. 2018;15(1):74. doi: 10.1186/s12978-018-
0517-4.

40. Yakubu I, Salisu WJ. Determinants of adolescent pregnancy 
in sub-Saharan Africa: a systematic review. Reprod Health. 
2018;15(1):15. doi: 10.1186/s12978-018-0460-4.

41. Buttram ME, Pagano ME, Kurtz SP. Residential proximity 
to electronic dance music nightclubs and associations with 
substance use, sexual behaviors, and related problems. J Drug 
Issues. 2018;48(1):4-16. doi: 10.1177/0022042617726075.

42. Mthembu Z, Maharaj P, Rademeyer S. “I am aware of the risks, 
I am not changing my behaviour”: risky sexual behaviour of 
university students in a high-HIV context. Afr J AIDS Res. 
2019;18(3):244-53. doi: 10.2989/16085906.2019.1655075.

43. Mulaudzi M, Kiguwa P, Zharima C, Otwombe K, Hlongwane 
K, Dietrich JJ. Sexual risk behaviors among youth in Soweto, 
South Africa during the COVID-19 national lockdown. Sex 
Med. 2022;10(2):100487. doi: 10.1016/j.esxm.2021.100487.

44. Francis JM, Myers B, Nkosi S, Petersen Williams P, Carney T, 
Lombard C, et al. The prevalence of religiosity and association 
between religiosity and alcohol use, other drug use, and risky 
sexual behaviours among grade 8-10 learners in Western 
Cape, South Africa. PLoS One. 2019;14(2):e0211322. doi: 
10.1371/journal.pone.0211322.

45. Quigley J. Alcohol use by youth. Pediatrics. 
2019;144(1):e20191356. doi: 10.1542/peds.2019-1356.

46. Palamar JJ, Griffin-Tomas M, Acosta P, Ompad DC, 
Cleland CM. A comparison of self-reported sexual effects 
of alcohol, marijuana, and ecstasy in a sample of young 
adult nightlife attendees. Psychol Sex. 2018;9(1):54-68. doi: 
10.1080/19419899.2018.1425220.

47. Thongnopakun S, Maharachpong N, Abdullakasim P. Factors 

related to the sexual behaviors among youth in universities 
located in the eastern region of Thailand. J Med Assoc Thai. 
2016;99 Suppl 1:S43-50.

48. Lewis R, Blake C, Shimonovich M, Coia N, Duffy J, Kerr 
Y, et al. Disrupted prevention: condom and contraception 
access and use among young adults during the initial 
months of the COVID-19 pandemic. An online survey. 
BMJ Sex Reprod Health. 2021;47(4):269-76. doi: 10.1136/
bmjsrh-2020-200975.

49. Dacosta L, Pinkus RT, Morandini J, Dar-Nimrod I. Condom 
use during COVID-19: findings from an Australian sample of 
heterosexual young adults. Sexologies. 2021;30(1):e43-e8. 
doi: 10.1016/j.sexol.2020.12.007.

50. Fleary SA, Joseph P, Pappagianopoulos JE. Adolescent health 
literacy and health behaviors: a systematic review. J Adolesc. 
2018;62:116-27. doi: 10.1016/j.adolescence.2017.11.010. 

51. Dongarwar D, Salihu HM. Influence of sexual and reproductive 
health literacy on single and recurrent adolescent pregnancy 
in Latin America. J Pediatr Adolesc Gynecol. 2019;32(5):506-
13. doi: 10.1016/j.jpag.2019.06.003.

52. Nutbeam D. The evolving concept of health literacy. 
Soc Sci Med. 2008;67(12):2072-8. doi: 10.1016/j.
socscimed.2008.09.050.

53. Vongxay V, Albers F, Thongmixay S, Thongsombath M, 
Broerse JEW, Sychareun V, et al. Sexual and reproductive 
health literacy of school adolescents in Lao PDR. PLoS One. 
2019;14(1):e0209675. doi: 10.1371/journal.pone.0209675.

54. Thongnopakun S, Kaewpanna C. The sexual health literacy 
and preventive behaviors on HIV infection of university 
students with nightlife, Chonburi province. Chonburi Hospital 
Journal. 2021;46(1):3-12. 

55. Vamos CA, Thompson EL, Logan RG, Griner SB, Perrin KM, 
Merrell LK, et al. Exploring college students’ sexual and 
reproductive health literacy. J Am Coll Health. 2020;68(1):79-
88. doi: 10.1080/07448481.2018.1515757.

https://doi.org/10.1186/s12889-021-10789-7
https://doi.org/10.1186/s12978-018-0517-4
https://doi.org/10.1186/s12978-018-0517-4
https://doi.org/10.1186/s12978-018-0460-4
https://doi.org/10.1177/0022042617726075
https://doi.org/10.2989/16085906.2019.1655075
https://doi.org/10.1016/j.esxm.2021.100487
https://doi.org/10.1371/journal.pone.0211322
https://doi.org/10.1542/peds.2019-1356
https://doi.org/10.1080/19419899.2018.1425220
https://doi.org/10.1136/bmjsrh-2020-200975
https://doi.org/10.1136/bmjsrh-2020-200975
https://doi.org/10.1016/j.sexol.2020.12.007
https://doi.org/10.1016/j.adolescence.2017.11.010
https://doi.org/10.1016/j.jpag.2019.06.003
https://doi.org/10.1016/j.socscimed.2008.09.050
https://doi.org/10.1016/j.socscimed.2008.09.050
https://doi.org/10.1371/journal.pone.0209675
https://doi.org/10.1080/07448481.2018.1515757

