Effects of a health literacy program on COVID-19 awareness and preventive behaviors among older adults in Bangkok, Thailand: a quasi-experimental study
Health literacy enhancement for COVID-19 prevention
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Abstract
Purpose
This study examined the effectiveness of a health literacy (HL) enhancement program in improving awareness of and preventive behaviors related to coronavirus disease 2019 (COVID-19) among older adults in an urban community in Bangkok, Thailand.


Methods
This quasi-experimental study included 76 older adults in Dusit District, Bangkok. Eight participants were lost to follow-up, leaving 68 participants for analysis (34 per group). The intervention was based on Pengjuntr’s V-shape HL model, which includes six domains: access, understanding, interactive communication, decision-making, behavior change, and advocacy. The program was delivered through group sessions, LINE-based communication, community activities, and home visits. Data were collected at baseline, post-test (4 weeks), and follow-up (12 weeks) using questionnaires. Outcomes were analyzed using linear mixed-effects models. This study was retrospectively registered with the Thai Clinical Trials Registry (TCTR20260502013).

Results
At post-test, the experimental group had significantly higher COVID-19 awareness and preventive behavior scores than the control group (p<.001). Within-group analysis showed significant improvements in preventive behavior at both post-test and follow-up, whereas awareness improved significantly at follow-up. Significant between-group differences were also observed at follow-up (p<.001), with higher scores in the experimental group.


Conclusion
The HL enhancement program improved COVID-19 awareness and preventive behaviors among older adults, and preventive behaviors demonstrated more consistent and sustained improvement. These findings support the use of nurse-led, community-based HL interventions with behavioral reinforcement to promote COVID-19 prevention among urban older adults.
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Introduction
The outbreak of coronavirus disease 2019 (COVID-19) has had profound global health, economic, and social effects, with urban populations particularly vulnerable due to high density and mobility [1]. In Thailand, Bangkok—the nation’s economic and transportation hub—recorded some of the highest daily infection rates, averaging 3,167 new cases per day in April 2022 [2]. These circumstances disproportionately affected older adults, who were at elevated risk due to age, underlying conditions, and crowded living environments.
Globally, older adults bore the heaviest burden of the pandemic, accounting for more than 80% of COVID-19–related deaths among those aged ≥60 years in 2020–2021 [3]. People aged ≥65 years were consistently shown to have higher risk of severe illness, hospitalization, and mortality than younger adults [4]. In Thailand, these vulnerabilities were similarly evident. A 2020 UNFPA (United Nations Population Fund) survey involving 1,230 older adults reported substantial health, social, and economic disruptions during the pandemic [5]. Moreover, excess mortality analyses showed that between 2020 and 2022, Thailand recorded approximately 76,756 excess deaths, the majority among people aged ≥65 years [6]. These data underscore an urgent need for interventions tailored to older adults in urban areas.
COVID-19 awareness and preventive behaviors are critical for older adults in particular as timely recognition of infection risks and adherence to preventive measures, such as mask wearing, hand hygiene, physical distancing, and vaccination, are essential for reducing disease transmission and severe outcomes. Previous studies have demonstrated that higher levels of COVID-19-related awareness are associated with better adoption of preventive behaviors and lower infection risk among older populations [7,8]. Conversely, limited awareness and inconsistent preventive practices have been linked to increased vulnerability, delayed care-seeking, and adverse health outcomes [9]. In urban contexts where exposure risk is intensified by population density and daily mobility, inadequate awareness and preventive behavior among older adults may further exacerbate health disparities and excess mortality.
Health literacy is widely recognized as a determinant of health behavior, reflecting individuals’ ability to access, understand, appraise, and apply health information in decision-making [10,11]. Substantial evidence supports health literacy’s role in shaping preventive practices during the COVID-19 pandemic [8,12]. However, most interventions were developed in high-income or generalized populations with limited adaptation to the needs of urban communities in low- and middle-income countries [13,14]. In Thailand, while associations between health literacy and preventive behaviors among older adults have been reported, urban-specific vulnerabilities were insufficiently addressed [15,16]. This gap is critical, given the disproportionate risks and excess mortality experienced by older Thai adults during the pandemic [5,6].
Pengjuntr’s V-shape health literacy model was developed within Thai public health contexts to conceptualize literacy as a progressive, action-oriented process [17]. The “V-shape” metaphor represents a developmental trajectory: individuals begin with foundational competencies in accessing and understanding health information before progressing toward interactive communication and critical appraisal, and subsequently advancing to autonomous decision-making, behavior enactment, and community advocacy. Unlike models that primarily categorize literacy levels [10] or emphasize information-processing capacities [11], the V-shape framework embeds behavioral application and social advocacy as structural components of literacy development. This progression-oriented structure aligns with behavior change theories that emphasize self-efficacy, practice, and social reinforcement as mechanisms for sustained behavioral adoption [18,19].
To address this gap, the present study applied the V-shape health literacy model endorsed by the Department of Health, Ministry of Public Health, Thailand, which emphasizes six domains: access, understanding, interactive communication, decision-making, behavior change, and advocacy [17]. By incorporating these elements into a structured intervention, the study aimed to enhance health literacy, awareness, and preventive behaviors among older adults in the urban community of Dusit District, Bangkok.

Methods
1. Study design
A quasi-experimental design with two groups was employed, utilizing a pre-test–post-test–follow-up approach. This study was reported in accordance with the TREND (Transparent Reporting of Evaluations with Nonrandomized Designs) statement [20]. Data were collected at three time points: baseline (pre-test), immediately following the 4-week intervention (post-test), and 12 weeks after the completion of the intervention (follow-up).

2. Setting and participants
The study population consisted of older adults living in Dusit District, Bangkok, during 2024. A total of 76 individuals were recruited through a multi-stage sampling process.
In the first stage, two urban communities within Dusit District were purposively selected based on predefined criteria: the Wat Sawadwaree Sri Maram community (assigned as the experimental group) and the Samsen Pier community (assigned as the control group). Although both communities are located within the broader service area of the Faculty of Medicine, Vajira Hospital, the study was conducted independently of hospital administrative and clinical operations, and the research team held no supervisory or managerial authority over community health services in these areas. Both communities function independently under separate leadership structures and activity schedules. Intervention and follow-up activities were conducted exclusively within each community to minimize potential cross-group contamination.
In the second stage, eligible older adults were identified from official community registration lists according to predefined inclusion and exclusion criteria. Within each community, participants were selected through simple random sampling using computer-generated random numbers. Community leaders and village health volunteers (VHVs) assisted the research team in identifying eligible older adults and disseminating information about the study. Potential participants were invited to attend an information session, during which the purpose, procedures, and duration of the study were explained. Written informed consent was obtained from all participants prior to enrollment. Eligibility criteria included:
1) Inclusion criteria
Participants were eligible if they: (1) resided in Dusit District, Bangkok, in 2024; (2) were aged 60 years or older; (3) owned an internet-enabled communication device, such as a smartphone, tablet, or other device; (4) were able to perform self-care independently; (5) were able to communicate in Thai by speaking and listening; and (6) consented to participate throughout the study period.

2) Exclusion criteria
Participants were excluded if they (1) were clinically diagnosed with dementia or (2) diagnosed with COVID-19.

3) Withdrawal criteria
Participants were withdrawn from the study if (1) they voluntarily requested to discontinue participation during the study or (2) they experienced abnormal levels of stress or anxiety related to the study.

4) Sample size determination
This was conducted in G*Power ver. 3.1 (Heinrich-Heine-Universität Düsseldorf), using a two-group comparison (two-tailed), α=.05 and power=.80. The effect size (d=0.68) was adopted from prior Thai research on health literacy interventions among older adults affected by COVID-19 [21]. The calculation indicated a minimum of 68 participants (34 per group). Allowing for an anticipated 10% attrition [22], the final target sample was 76 participants, 38 per group.

5) Participant flow
A total of 76 participants were enrolled, with 38 participants in each group. Eight participants were lost to follow-up: four from the experimental group and four from the control group. In the experimental group, two participants were unable to attend the follow-up assessments, and two participants could not be contacted during the follow-up period. In the control group, all four participants could not be contacted during the follow-up period. Data from 68 participants were included in the final analysis, with 34 participants in each group.


3. Intervention program development
The intervention program used was the Health Literacy Enhancement Program for the Prevention of COVID-19 Risk Factors, developed by the researcher based on Pengjuntr’s V-shape health literacy model [17]. The program comprised six components: (1) access, (2) understanding, (3) interactive communication, (4) decision-making, (5) behavioral change, and (6) advocacy.
Pengjuntr’s V-shape health literacy model was developed in the Thai public health context to conceptualize health literacy as a staged, action-oriented process [17]. The “V-shape” symbolizes a progression from basic abilities, such as accessing and understanding health information, to interactive communication, critical evaluation, informed decision-making, and ultimately behavior change and community advocacy. This structured progression is consistent with behavior change theories that highlight self-efficacy, repeated practice, and social reinforcement as key mechanisms for sustaining health behaviors [18,19].
The theoretical premise underlying this framework posits that improved access to reliable information and enhanced comprehension strengthen cognitive appraisal of health risks, thereby supporting informed decision-making and consistent preventive behaviors [17]. Advocacy and social sharing further reinforce behavioral maintenance through social modeling and accountability within community networks.
Evidence from available program evaluations suggests that interventions based on the V-shape health literacy model are associated with improvements in health literacy and related preventive behaviors. For example, Saedkong et al. [23] conducted a quasi-experimental study among diabetic and hypertensive patients with complications from chronic kidney disease in Thailand to examine the effects of V-shape health literacy media. In that study, the intervention was delivered over 4 weeks and targeted core components of health literacy, including access, understanding, interactive communication, decision-making, behavior change, and advocacy. The study demonstrated significant improvements in patients’ knowledge, health beliefs, and self-care behaviors, particularly in relation to dietary control, medication adherence, exercise, stress management, and follow-up care. Similarly, Wongkongdech et al. [24] implemented a participatory health literacy promotion program among people at risk of diabetes in a Thai community, which incorporated the six components of the V-shape model and focused on diabetes prevention behaviors using the 3E2S framework (eating, exercise, emotional management, smoking cessation, and alcohol reduction). Post-intervention results showed statistically significant improvements in health literacy levels and preventive health behaviors.
Overall, these studies indicated that the V-shape health literacy model has been effectively applied among both chronic disease patients and community-based at-risk populations to enhance health literacy and support behavior change, thereby justifying its application in the present study.
Within the implementation framework of this community-based program, clear role differentiation was established to ensure both clinical integrity and community engagement. Nurse researchers led the program, conducting health assessments, delivering the structured health literacy intervention, making home visits, coordinating referrals, safeguarding participants’ rights, and overseeing program evaluation to ensure evidence-based implementation. Prior to study initiation, nurses provided structured training to VHVs on health literacy content, intervention procedures, communication strategies, and monitoring responsibilities to promote consistent delivery.
In contrast, VHVs served as community-based public health representatives and trusted intermediaries between health services and residents. VHVs disseminated health information, mobilized participation, supported surveillance, assisted with screening and basic care, and collaborated in follow-up activities. While nurses ensured clinical and research oversight, VHVs strengthened community linkage and continuity of care, forming an integrated partnership in program delivery.
The program included six core activities implemented over a 12-week period. The operationalization of the six constructs of Pengjuntr’s V-shape health literacy model into specific program content and intervention methods is summarized in Table 1, adapted from the table structure presented by Kim and Kim [25].
Table 1. The intervention program based on the V-shape health literacy model
	V-shape health literacy constructs	Key points	Program content (based on intervention activities)	Intervention methods	Session duration
	Access	Access reliable COVID-19 information and digital communication channels.	Health literacy made easy through access: introduction to COVID-19 prevention knowledge using informational media; explanation of the importance of health literacy; demonstration and hands-on practice using the LINE Official Account.	Lectures, demonstrations, and hands-on practice led by nurse researchers using the LINE Official Account.	Week 1; 60 min (group session).
	Understanding	Understand COVID-19 risk factors and appropriate preventive measures.	Being healthy through health awareness: group activities involving information searches, brainstorming, and identification of accurate information on COVID-19 prevention.	Lectures, videos, and guided discussions led by nurse researchers.	Week 1; 60 min (group session).
	Interactive communication	Communicate health information and exchange experiences.	Communicate confidently: question-and-answer sessions and group discussions with nurse researchers and peers to reflect on learned content and exchange experiences.	Group discussions, facilitated dialogue, and LINE group communication led by nurse researchers.	Week 1; 60 min; ongoing online interaction.
	Decision-making	Select appropriate preventive practices and commit to action.	Make preventive decisions: joint selection of appropriate COVID-19 prevention strategies for daily life; commitment to personal action plans; and identification of solutions to barriers.	Discussions, decision-making exercises, and pledge writing facilitated by nurse researchers.	Week 1; 60 min (group session).
	Behavior change	Practice and sustain COVID-19 preventive behaviors.	Practice and monitor preventive behaviors, including mask wearing, hand hygiene, physical distancing, and vaccination, with individualized feedback as needed.	Group and individual feedback.	Weeks 2–3; 120 min total.
	Advocacy	Monitor and reinforce preventive behaviors and disseminate knowledge to family members.	Home visits and telephone follow-up were conducted by nurse researchers in collaboration with village health volunteers to provide individualized advice and monitor COVID-19 preventive behaviors among older adults. Weekly communication and information exchange were conducted through the LINE application, including photo sharing of participants’ preventive practices and teach-back activities with family or household members.	Community walk campaign for COVID-19 prevention and control and community loudspeaker broadcasts conducted with village health volunteers and nurse researchers. Home visits, telephone counseling, LINE-based photo sharing and weekly monitoring, and teach-back activities were conducted by nurse researchers.	Weeks 5–11; Community walk campaign and weekly broadcasts; home visits/telephone follow-up (20–30 min per contact); weekly communications by the LINE application.


This table was developed based on the framework presented by Kim and Kim [25].COVID-19, coronavirus disease 2019.



4. Measurements/instruments
Data collection instruments consisted of a questionnaire developed by the researcher based on a comprehensive review of relevant literature and related studies [7], as well as recommendations from experienced experts. The questionnaire was designed to address the research objectives and comprised three sections. The COVID-19 awareness scale was developed and adapted from previously validated instruments [26,27], and the COVID-19 preventive behavior scale was developed and adapted from previously validated instruments [28,29]. The details are as follows:
1) Personal information section
This section included checklist and completion items covering demographic characteristics, including gender, age, education level, occupation, income, and underlying diseases.

2) COVID-19 Awareness Scale
This scale contained 10 items aimed at assessing awareness of COVID-19 risk factors and prevention. Five items addressed awareness of the disease (e.g., transmissibility, treatability, severity among older adults, lifestyle adaptation to the “new normal,” and socioeconomic impact), and five items assessed awareness of preventive measures (e.g., mask-wearing, hand hygiene, consuming freshly cooked food, using serving spoons, covering the mouth and nose when coughing or sneezing, and avoiding crowded places).

3) COVID-19 Preventive Behavior Scale
This section comprised 10 items for assessing preventive behaviors related to COVID-19 risk factors, including dietary practices, use of serving spoons, mask-wearing, avoidance of sharing personal items, hand hygiene, respiratory etiquette, symptom monitoring, and self-assessment of possible infection.
The cutoff scores for COVID-19 awareness and preventive behaviors were determined using percentage-based criteria commonly applied in health literacy and preventive behavior research. Scores of ≥80% (40–50) indicated high levels or good practice, scores of 60%–79.9% (30–39) indicated moderate levels, and scores <60% (<30) indicated low levels or poor practice [30,31].


4. Content validity and reliability
The Health Literacy Enhancement Program, the COVID-19 Awareness Scale, and the COVID-19 Preventive Behavior Scale were reviewed for content validity by a panel of five experts, including two nursing lecturers, one physician, and two community health nurses. The experts evaluated program contents and activities in relation to the six constructs of Pengjuntr’s V-shape health literacy model [17] for relevance, clarity, and appropriateness, as well as congruence of questionnaire items with study objectives. The content validity index was .85 for the intervention program, .84 for the COVID-19 Awareness Scale, and .82 for the COVID-19 Preventive Behavior Scale.
A pilot test with 30 older adults from Dusit District, Bangkok, was conducted to assess reliability. Cronbach’s α coefficients were .88 for the COVID-19 Awareness Scale and .77 for the COVID-19 Preventive Behavior Scale.

5. Data collection/procedure
Data were collected between August and November 2024. Following approval from the Institutional Review Board, the researcher obtained permission to conduct the study in two communities in Dusit District, Bangkok. Official letters were submitted to community authorities. Community leaders and VHVs assisted in identifying eligible participants. Potential participants were informed about the study objectives, procedures, duration, and data collection schedule. Written informed consent was obtained prior to enrollment.
Baseline data (pre-test) were collected before the intervention. The experimental group then received the health literacy enhancement program with a 4-week core intervention, followed by an extended reinforcement phase that included home visits, telephone follow-ups, and LINE-based communication until 12 weeks after baseline. Post-test data were collected immediately after the 4-week core intervention and follow-up data were collected 12 weeks after baseline. The control group received routine community health services, including one educational session and distribution of printed leaflets on COVID-19 preventive behaviors in the first week.

6. Ethical consideration
This study was approved by the Institutional Review Board of *** (approval number: 146/2564; 10 August 2021) and was renewed annually (approval numbers 1–3) to ensure validity throughout the data collection period (August–November 2024), with the most recent approval valid until 9 August 2025. Prior to data collection, all participants were informed about the objectives, procedures, benefits, and risks of the study. Written informed consent was obtained from all participants who voluntarily agreed to participate. Data were kept strictly confidential and analyzed anonymously. Participants in the control group were provided with the intervention program after the completion of the study if the program was found to be effective. This study was retrospectively registered with the Thai Clinical Trials Registry (TCTR20260502013).

7. Data analysis
Data were analyzed using IBM SPSS Statistics ver. 31.0.1.0 (IBM Corp.). Statistical significance was set at p<.05. Descriptive statistics were used to summarize participants’ demographic characteristics, with continuous variables presented as mean±standard deviation and categorical variables as frequency and percentage. Outcome variables, including COVID-19 awareness and preventive behavior scores, were summarized using mean and standard deviation.
A linear mixed-effects model with restricted maximum likelihood estimation and an unstructured covariance matrix was used to examine changes in COVID-19 awareness and preventive behavior over time. The model included fixed effects for group (experimental vs. control), time (pretest, posttest, follow-up), and group-by-time interaction, with adjustments for sex and occupation. Estimated marginal means and corresponding p-values were reported.


Results
Data from 68 participants, with 34 participants in each group, were included in the final analysis. Table 2 presents the baseline characteristics of the participants.
Table 2. General demographic characteristics of participants (N=68)
	Demographic characteristic	Experimental group (n=34)	Control group (n=34)	p
	Average age (yr)	70.44±6.90	68.50±6.95	.252a)
	Sex			.041b)
	 Male	4 (11.8)	11 (32.4)	
	 Female	30 (88.2)	23 (67.6)	
	Education level			.409c)
	 No formal education	1 (2.9)	2 (5.9)	
	 Primary school	15 (44.1)	22 (64.7)	
	 Secondary/vocational certificate	10 (29.4)	5 (14.7)	
	 Associate’s degree	6 (17.6)	4 (11.8)	
	 Bachelor’s degree	2 (5.9)	1 (2.9)	
	Occupation			<.001c)
	 Not working/homemaker	16 (47.1)	6 (17.6)	
	 Daily wage laborer	10 (29.4)	4 (11.8)	
	 Business owner	2 (5.9)	12 (35.3)	
	 Unemployed	3 (8.8)	6 (17.6)	
	 Other	2 (5.9)	6 (17.6)	
	Occupation status			
	 Employed	19 (55.9)	12 (35.3)	.088b)
	 Unemployed	15 (44.1)	22 (64.7)	
	Average monthly income (baht/mo)	3000	3000	.985d)
	Income sufficiency			.247c)
	 No income	2 (5.9)	2 (5.9)	
	 Sufficient	13 (38.2)	7 (20.6)	
	 Insufficient	19 (55.9)	25 (73.5)	
	Health insurance scheme			.366c)
	 Universal coverage	25 (73.5)	26 (76.5)	
	 Civil servant scheme	4 (11.8)	2 (5.9)	
	 State enterprise	1 (2.9)	0 (0.0)	
	 Social security	4 (11.8)	3 (8.8)	
	 Private insurance	0 (0.0)	3 (8.8)	
	Underlying diseases			1.000b)
	 Present	27 (79.4)	27 (79.4)	
	 Absent	7 (20.6)	7 (20.6)	


Values are presented as mean±standard deviation, number (%), or number unless otherwise stated.
a)By independent samples t-test.
b)By chi-square test.
c)By Fisher exact test.
d)By Mann-Whitney U test.


At baseline, no statistically significant differences were observed between groups in age, education, income, occupation status, health insurance, or underlying diseases (p>.05). However, significant differences were observed in sex (p=.041) and occupation (p<.001).
Table 3 presents within-group changes in COVID-19 awareness and preventive behavior across the three time points. In the experimental group, COVID-19 awareness increased from baseline to follow-up (mean change, 2.21; 95% CI, 0.14–4.27; p=.036), whereas the increase at post-test was not statistically significant (p=.055). Preventive behavior increased significantly at both post-test (mean change, 2.32; 95% CI, 0.39–4.26; p=.019) and follow-up (mean change, 3.97; 95% CI, 1.61–6.33; p=.001).
Table 3. Comparison of COVID-19 awareness and preventive behavior within the experimental and control groups (N=68)
	Variable	Experimental group (n=34)	Control group (n=34)	Difference in change between groups (95% CI)	p
	Change from pre-test (95% CI)	p	Change from pre-test (95% CI)	p
	Awareness						
	 Pre-test	Reference		Reference		-	
	 Post-test	2.00 (–0.04 to 4.04)	.055	–2.50 (–4.54 to –0.46)	.016*	4.50 (1.62 to 7.38)	.002*
	 Follow-up	2.21 (0.14 to 4.27)	.036*	–4.29 (–6.36 to –2.23)	<.001*	6.50 (3.58 to 9.42)	<.001*
	Preventive behavior						
	 Pre-test	Reference		Reference		-	
	 Post-test	2.32 (0.39 to 4.26)	.019*	–2.32 (–4.26 to –0.39)	.019*	4.65 (1.91 to 7.38)	.001*
	 Follow-up	3.97 (1.61 to 6.33)	.001*	–4.91 (–7.27 to –2.55)	<.001*	8.88 (5.54 to 12.22)	<.001*


Analyses were conducted using a linear mixed-effects model with restricted maximum likelihood and an unstructured correlation matrix, adjusted for sex and occupation.CI, confidence interval; COVID-19, coronavirus disease 2019.
*p<.05.


In the control group, COVID-19 awareness decreased significantly at post-test (mean change, –2.50; 95% CI, –4.54 to –0.46; p=.016) and follow-up (mean change, –4.29; 95% CI, –6.36 to –2.23; p<.001). Preventive behavior also decreased significantly at post-test (mean change, –2.32; 95% CI, –4.26 to –0.39; p=.019) and follow-up (mean change, –4.91; 95% CI, –7.27 to –2.55; p<.001).
The adjusted difference in change between groups ranged from 4.50 to 8.88 points and was statistically significant at both post-test and follow-up for COVID-19 awareness and preventive behavior, based on a linear mixed-effects model adjusted for sex and occupation.
Table 4 shows between-group comparisons over time. At baseline, no significant differences were observed between the experimental and control groups in COVID-19 awareness (p=.980) or preventive behavior (p=.579). At post-test, COVID-19 awareness and preventive behavior were significantly higher in the experimental group than in the control group (awareness: adjusted mean difference, 4.47; 95% CI, 2.14–6.80; p<.001; preventive behavior: adjusted mean difference, 4.01; 95% CI, 1.84–6.18; p<.001). At follow-up, these differences remained significant for both awareness (adjusted mean difference, 6.47; 95% CI, 4.02–8.92; p<.001) and preventive behavior (adjusted mean difference, 8.25; 95% CI, 5.63–10.87; p<.001).
Table 4. Comparison of mean scores for COVID-19 awareness and preventive behavior between the experimental and control groups over time (N=68)
	Variable	Experimental group (n=34)	Control group (n=34)	Difference between groups (95% CI)	p
	Mean±SD	Mean±SD
	Awareness				
	 Pre-test	45.18±4.20	44.82±3.93	–0.03 (–2.26 to 2.20)	.980
	 Post-test	47.18±3.88	42.32±6.49	4.47 (2.14 to 6.80)	<.001*
	 Follow-up	47.38±3.55	40.53±6.07	6.47 (4.02 to 8.92)	<.001*
	Preventive behavior				
	 Pre-test	44.53±4.47	44.65±4.04	–0.63 (–2.87 to 1.61)	.579
	 Post-test	46.85±2.92	42.32±5.26	4.01 (1.84 to 6.18)	<.001*
	 Follow-up	48.50±2.21	39.74±8.14	8.25 (5.63 to 10.87)	<.001*


Analyses were conducted with the use of a linear mixed-effects model with restricted maximum likelihood and an unstructured correlation matrix adjusted for sex and occupation.CI, confidence interval; COVID-19, coronavirus disease 2019; SD, standard deviation.
*p<.05.



Discussion
This study developed the health literacy enhancement program for older adults in an urban community, guided by Pengjuntr’s V-shape health literacy model [17], which includes access, understanding, interactive communication, decision-making, behavior change, and advocacy. The program was designed to address common gaps in COVID-19 awareness and preventive practices by combining group education, LINE-based communication, community activities, and home visits [7]. Initial sessions focused on improving access to reliable information and understanding of COVID-19 risk factors, while interactive discussions and decision-making activities supported participants in selecting appropriate preventive behaviors for daily life. Ongoing follow-up through community monitoring, individualized feedback, and advocacy activities with family members and health volunteers reinforced behavior change beyond the classroom setting. In contrast to traditional lecture-based programs, this approach emphasized participation and real-life application, which may explain the stronger improvements observed in preventive behaviors. Separating the groups by community reduced information contamination and strengthened the validity of the intervention effects.
The health literacy enhancement program led to clear improvements in COVID-19 preventive behaviors among older adults in the experimental group. Preventive behavior scores in the experimental group increased significantly at both post-test and follow-up, suggesting sustained improvement in preventive practices over time. These results aligned with evidence from systematic reviews showing that individual-focused health literacy interventions can improve older adults’ ability to understand and use health information, particularly when interventions were designed to actively engage participants and support practical application of information [32,33]. By contrast, awareness or knowledge outcomes tend to diminish without ongoing reinforcement, as long-term maintenance of health literacy knowledge remains challenging in older populations due to variability in intervention designs and follow-up duration [14,32]. In this program, repeated decision-making activities, individualized feedback, and home visits likely contributed to the stronger and more sustained changes in preventive behaviors compared with changes in awareness.
The program appeared to have a more consistent effect on preventive behaviors than on awareness within the experimental group. COVID-19 awareness showed a modest increase at post-test and reached statistical significance at follow-up, whereas preventive behaviors improved significantly at both post-test and follow-up. Previous research has shown that awareness or knowledge alone does not consistently translate into sustained preventive practices among older adults without continued reinforcement and contextual support [34,35]. In contrast, preventive behaviors are more likely to be maintained when interventions include repeated practice, social support, and follow-up at the community or household level [35,36]. Therefore, the continued reinforcement provided through decision-making activities, individualized feedback, and home visits may partly explain why preventive behaviors were sustained above baseline, while awareness showed a more gradual and delayed significant improvement.
Preventive skills in this study were strengthened through repeated practice and behavioral reinforcement integrated into the intervention design. Participants engaged in decision-making activities, individualized feedback, and continued monitoring through home visits and follow-up communication, which supported the application of preventive practices in daily life [36]. Previous studies have shown that community-based follow-up and home visiting approaches enabled older adults to translate health knowledge into sustained self-care behaviors by providing contextualized guidance and ongoing support [37]. In addition, repeated observation and feedback have been reported to enhance the maintenance of preventive behaviors beyond the initial intervention period [38]. In this study, this reinforcement was further supported through advocacy activities, in which participants shared photographs of their COVID-19 preventive practices with family members via digital communication platforms, promoting accountability and social support within the household. These findings support the present results, suggesting that health literacy programs emphasizing practical skill development and real-world reinforcement are effective in strengthening and sustaining preventive behaviors among older adults.
The experimental group showed significantly greater improvements in preventive behaviors than the control group at both post-test and follow-up, indicating that the intervention effect was maintained over the 12-week period. This sustained effect suggests that the program influenced behavioral adoption. Previous studies have shown that health promotion and health literacy–based interventions are more likely to produce behavior change when they incorporate active skill practice, feedback, and social reinforcement rather than information delivery alone [34,36]. In this study, practical application was emphasized through structured decision-making exercises, direct observation, and individualized feedback, enabling participants to rehearse preventive behaviors and receive corrective guidance in real-life contexts. The inclusion of home visits and digital communication further strengthened this process by allowing continuous monitoring and reinforcement within participants’ living environments, thereby supporting habit formation and behavioral consistency. The integration of nurse-led home visits with community volunteers and telephone-based follow-up represented a practical approach to delivering accessible and effective COVID-19 preventive care for older adults in community settings.
These findings suggest that the program’s effectiveness was largely driven by emphasis on repeated practice and contextual support, which facilitated the translation of health knowledge into sustained preventive action. However, such practice-intensive approaches require considerable time and human resources, which may limit scalability. To address this challenge, future programs should consider integrating standardized video-based demonstrations or digital training modules to complement face-to-face activities, thereby maintaining behavioral fidelity while improving feasibility and broader implementation.

Conclusion
This study developed and tested a health literacy enhancement program to improve COVID-19 awareness and preventive behaviors among older adults in an urban community. The findings confirm that a nurse-led, community-based program combining education, decision-making, and behavioral reinforcement can improve COVID-19 awareness and produce sustained improvements in preventive behaviors. By demonstrating its effectiveness, this study provides evidence to support the practical use of health literacy–based interventions in community health nursing. The program may be adapted for use in similar community settings to strengthen disease prevention efforts among older adults.
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