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Background and Objectives: Non-communicable diseases (NCDs) represent a significant public
health challenge among the working-age population, where enhancing health literacy and
healthy behaviors is essential to mitigate chronic disease risks.

Materials and Methods: This cross-sectional descriptive study aimed to assess health literacy,
health behaviors, and the factors associated with health behaviors among 304 educational
supportive staff at Ramkhamhaeng University. Participants were selected using stratified
random sampling, and data were collected via questionnaires from December 2025 to January
2026. Data analysis was performed using descriptive statistics, Chi-square tests, and
multivariable logistic regression analysis.

Results: The results showed moderate levels of health literacy (66.56%) and health behaviors
(70.73%) among 304 participants. The multivariable logistic regression analysis identified two
independent positive predictors of favorable health behaviors: the health communication
domain (AOR = 2.13, 95% Cl: 1.49-3.06, p < 0.001) and the self-management domain (AOR =
1.35, 95% Cl: 1.09-1.68, p = 0.006). Conversely, the decision-making skills domain was found
to be a significant negative predictor (AOR = 0.63, 95% Cl: 0.50-0.78, p < 0.001). The final
model accounted for 38.6% of the variance in health behaviors with 85.0% predictive accuracy.

Conclusion: These findings suggest that the university should strengthen health
communication skills, empower departmental leaders, and address workplace barriers to
sustainably enhance staff health behaviors.
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Introduction
Non-communicable diseases (NCDs) have emerged as the preeminent global health crisis of

the 21st century. In 2022, NCDs were responsible for approximately 74% of all deaths
worldwide, with these fatalities also occurring in low- and middle-income countries (1). In the
Thai context, this burden is particularly alarming; NCDs account for 77% of all deaths in the
country, claiming nearly 390,000 lives annually (1). Furthermore, the prevalence of key
metabolic risk factors in Thailand continues to escalate, with diabetes prevalence rising to
9.5% and hypertension reaching 25.4% (2). Despite national efforts, these rising statistics
reflect an urgent need to address modifiable behavioral risks within the Thai population.
Therefore, investigating health behaviors in this specific setting is critical to developing
contextually appropriate interventions to mitigate the long-term impact of NCDs on the
nation’s public health system.

While global trends indicate a decline in premature mortality attributed to non-
communicable diseases (NCDs), the working-age population continues to face high risks,
particularly in low- and middle-income countries (3). In Thailand, the national health
examination survey (2) shows that the prevalence of obesity has risen steadily, particularly
among working-age women and men, reaching 46.4% and 37.8%, respectively.
Simultaneously, the prevalence of diabetes and hypertension (25.4%) has demonstrated an
upward trajectory associated with advancing age. A particularly concerning issue is the lack
of awareness regarding these conditions; findings indicate that over 57.0% of working-age
men with hypertension had not been previously diagnosed, and 30.6% of those with diabetes
were unaware of their status.

Evidence regarding Thai supportive staff highlights critical health risks, including high BMI
(61.54%) and hypertension (48.72%), alongside suboptimal dietary control (38.46%) and
physical activity (33.33%) (4-5). These alarming metabolic and behavioral risks serve as direct,
modifiable precursors to chronic conditions, making it harder for staff to protect themselves
from long-term NCD risks (1). Psychosocial factors, particularly self-efficacy and health
literacy, significantly drive these behaviors (6). Recent 2024 studies confirm that health
literacy and self-management among university and urban health personnel remain at
moderate levels, significantly correlating with risk prevention (7-8). However, barriers such as
poor information access and limited media literacy continue to impede effective self-
management (9), thereby increasing their long-term risk of developing NCDs.

Despite these findings, research gaps persist. Most studies focus broadly on university
personnel, neglecting the unique occupational challenges of supportive staff (5). While
gender and education influence health outcomes (10-11), recent data reveal inconsistent
relationships; specifically, information access predicts positive behavior, whereas health-
related decision-making shows low or negative correlations (7-8). Furthermore, evidence is
lacking on how demographic diversity—such as age and experience—interacts with
Nutbeam’s health literacy levels within large-scale administrative settings (6, 12). Crucially,
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there is a distinct shortage of empirical evidence exploring how these multi-level health
literacy dimensions collectively operate as cognitive and social assets to reduce behavioral
NCD risks in this specific sedentary workforce (5-6). Addressing this is vital for tailoring NCD-
targeted, literacy-sensitive interventions to this sedentary workforce.

Consequently, this study explores Nutbeam’s (13-14) health literacy framework—including
functional, interactive, and critical levels—and its impact on the health behaviors of
supportive staff at Ramkhamhaeng University, Bangkok, Thailand. As a major public
institution in Bangkok, its large and diverse administrative workforce operates within a high-
pressure urban environment, making it an essential setting for investigating health disparities.
To address institutional diversity, the supportive staff is categorized into subgroups based on
formal personnel types and position levels. These occupational classifications are entered into
the multivariable logistic regression analysis as covariates, thereby statistically controlling for
potential confounders and isolating the independent effects of health literacy dimensions
among this predominantly office-based workforce. This study examines how health literacy
influences the reduction of NCD-related behavioral risks among staff, specifically focusing on
dietary habits, stress management, physical exercise, tobacco use, and alcohol consumption.
The findings aim to establish targeted health promotion guidelines to enhance holistic well-
being and readiness for duty. By modifying these lifestyles, this research ultimately seeks to
mitigate the long-term prevalence and economic burdens of Non-Communicable Diseases
(NCDs), fostering a healthier workforce capable of maintaining a high quality of life within
society.

Materials and Methods
Type of Study, setting and participants
This cross-sectional descriptive study focused on educational supportive staff at

Ramkhamhaeng University, with data collection conducted from December 2025 to January
2026. The inclusion criteria required participants to be currently employed as supportive staff,
provide voluntary informed consent, and possess full mental capacity with proficiency in
reading and writing Thai. Conversely, individuals were excluded if they had acute illnesses
preventing questionnaire completion during data collection or significant sensory
impairments, such as severe hearing or visual loss. The study also established termination
criteria in the event of unforeseen physical or psychological risks to participants or an
exceptionally high withdrawal rate that could compromise the study’s viability.

Sample size and Sampling Technique
The sample size was calculated based on a total population of 2,520 individuals (15). The

target proportion (p) was set at 0.72, derived from a previous study on the health behaviors
of supportive staff by Wongsawat and Phichaipaet (11). The initial requirement of 276 was
increased by 10% to account for data loss, resulting in a final sample of 304 participants. This
size was sufficient for binary logistic regression, meeting the Events Per Variable (EPV)
criterion of at least 10 events per independent variable (16) for the 13—-15 predictors
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analyzed. A stratified random sampling technique was employed, with the sample size for
each personnel category determined using probability proportional to size (PPS) (17). Within
each stratum, participants were selected through systematic random sampling.

Research instruments and data collection
The research instrument employed in this study was a structured questionnaire, which

consisted of three primary sections:

1. Personal Factors
This section comprised 12 items designed to collect socio-demographic and occupational

data, including gender, age (year), educational level, affiliated department, job position,
personnel category, monthly income (Thai Baht), marital status, underlying medical
conditions, work tenure (year), residential characteristics, and primary health communication
channels. The items were formulated using both closed-ended and open-ended questions.

2. Health Literacy
The health literacy (HL) instrument was adapted from the modernized framework for Thai

working-age groups (15-59 years) by Intarakamhang (18), which expands Nutbeam’s (13)
original three progressive levels into six sub-dimensions by integrating health behaviors
(Eating, Exercise, Emotion, Smoking cessation, and Substance/Alcohol reduction) into the
items. The tool comprises three levels and six sub-dimensions:

Level 1: Functional health literacy — refers to the basic skills in reading and writing to function
effectively in everyday health situations.

1) Health knowledge and understanding (6 items): Evaluated using a 4-option multiple-choice
format to assess fundamental knowledge of health principles and risk factors. Scores range
from O to 6.

Level 2: Interactive health literacy — refers to more advanced cognitive and literacy skills that
can be used to actively participate in health activities and apply new information to changing
circumstances.

2) Access to health information and Services (2 items): Measured using a 5-point Likert scale
(1=never to 5=always), this subscale assesses the ability to search for and verify health
information from reliable sources. The total score for this section ranges from 2 to 10, with
higher scores indicating greater proficiency in information access.

3) Health communication (3 items): Measured using a 5-point Likert scale (1=never to
5=always), this subscale assesses the ability to interpret and exchange health information
with others. For negative items, reverse scoring was applied (5=always to 1=never) to ensure
consistency in interpretation. The aggregate scores for this dimension range from 3 to 15,
with higher scores indicating better communication skills.

4) Decision-making skills (3 items): Evaluated using situational scenarios with a 4-option
multiple-choice format. Unlike conventional multiple-choice questions, each option is
weighted based on the appropriateness of the health action under social pressure, with
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scores ranging from 1 to 4 per item. The aggregate scores for this dimension range from 3 to
12, where higher scores reflect superior decision-making abilities in complex social contexts.
Level 3: Critical health literacy — refers to the most advanced cognitive skills which can be
applied to critically analyze information and exert greater control over life events and
situations.

5) Self-management (3 items): Measured using a 5-point Likert scale (1 = never to 5 = always),
this subscale assesses the practical application of health principles (3E 2S) to control and
improve health status. The aggregate scores for this dimension range from 3 to 15, with higher
scores indicating superior self-management proficiency.

6) Media and information literacy (2 items): Measured using a 5-point Likert scale (1 = never
to 5 = always), this subscale evaluates the ability to critically analyze health-related media and
weigh potential benefits and drawbacks before making health commitments. The aggregate
scores for this dimension range from 2 to 10, with higher scores indicating superior media
and information literacy.

The scoring and interpretation were adapted from the framework by Intarakamhang (18). For
each sub-dimension, scores were categorized into three levels based on specific cut-off
points. Health literacy dimensions (1, 1.2—1.6) and overall health behaviors are categorized
by levels (Low, Moderate, and High), whereas the Health Knowledge and Understanding
dimension (1.1) is categorized by accuracy (Incorrect, Partially Correct, and Highly Accurate).
Furthermore, the overall health literacy score (ranging from 13 to 68) was interpreted into
three proficiency levels: poor (< 40.80), representing inadequate literacy for health practices;
moderate (40.80 — 54.39), indicating sufficient literacy with occasional correct practices; and
excellent (54.40 — 68.00), reflecting highly sufficient literacy with consistent and proficient
health practices.

3. Health Behaviors
This section comprised 25 items designed to assess health-related practices across five key

dimensions: dietary habits (11 items: 6 positive and 5 negative statements), stress
management (8 items: 3 positive and 5 negative statements), physical exercise (2 positive
items), tobacco use or exposure (3 negative items), and alcohol consumption (1 negative
item). The items utilized a 5-point Likert scale to measure frequency of practice, ranging from
"always" to "never." Negative statements were reverse-scored accordingly. The total mean
scores were interpreted into three levels based on the criteria established by Best (19): Low
(1.00 - 2.33), Moderate (2.34 — 3.67), and High (3.68 — 5.00).

The questionnaire was validated by experts using the Index of Item Objective Congruence
(10C) (20), with acceptable values ranging from 0.67 to 1.00. Revisions were made in response
to the experts’ feedback. To ensure that these adapted items were fully appropriate for the
specific occupational environment of university supportive staff, a pilot test was conducted
with 30 supportive staff members at Mahidol University, whose characteristics were similar
to the target sample. For the health knowledge and understanding dimension (dichotomous
scale), internal consistency was assessed using the Kuder-Richardson Formula 20 (KR-20) (21),
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yielding a value of 0.70. For the remaining five dimensions of health literacy, internal
consistency was evaluated collectively, yielding an overall Cronbach’s alpha coefficient of
0.83. For the health behaviors section, the Cronbach’s alpha coefficient was 0.75.

Data collection was conducted after obtaining institutional permission. The researcher
coordinated with department heads to access the target sample and held brief informational
sessions to explain the study’s protocol. Eligible participants were provided with information
sheets and a 2-3 days consideration period. Upon voluntary agreement, structured
guestionnaires were distributed and collected in private settings to ensure confidentiality. To
eliminate potential bias or coercion, department heads only facilitated initial access and had
no administrative involvement in the recruitment process, which further encouraged genuine
and widespread voluntary participation.

Statistical analysis
Data were analyzed using descriptive and inferential statistics. Socio-demographic

characteristics, health literacy, and health behaviors were summarized using frequencies and
percentages. Continuous variables were first tested for normality using the Kolmogorov-
Smirnov test. Since the data were found to be non-normally distributed, continuous variables
including, total scores of health literacy and health behaviors were expressed as median and
interquartile range (IQR). However, age, income, duration of work, and individual items of
health literacy and health behaviors were described using mean and standard deviation (SD).
The factor selection process followed a two-stage approach. First, relationships between
personal factors, health literacy, and health behaviors were examined using Spearman’s rank
correlation and Chi-square tests. Variables demonstrating a p-value < 0.25 from these
bivariate tests were then entered into the univariable logistic regression. Subsequently,
variables that remained significant at p <0.25 in the univariable analysis were included in the
multivariable logistic regression model using the Enter method to determine their
independent influence. For the Chi-square tests and binary logistic regression, the health
behavior outcome was dichotomized into two groups: participants with 'Low' and '"Moderate'
scores were combined into a single reference group, while those with 'High' scores served as
the outcome group. In addition, prior to executing the multivariable logistic regression
analysis, multicollinearity among the independent variables and covariates was assessed
using the Variance Inflation Factor (VIF), with a VIF value of<5.0 considered acceptable to
indicate the absence of significant multicollinearity. Statistical significance for the final model
was set at p<0.05. All calculations were performed using the Statistical Package for the Social
Sciences (SPSS) version 25.

Results

A total of 304 questionnaires were distributed, and all 304 completed questionnaires were
returned and included in the analysis (response rate=100.0%). A slight majority of the
participants were female (50.70%). The average age was 42.03 years (SD=9.25;
median=43.00, IQR = 35.00-50.00), with the largest group aged 40-49 years (37.83%). Most
participants held a post-graduate degree (47.00%), followed by a bachelor’s degree (43.10%).
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Regarding occupational profiles, the majority were affiliated with university support office
(45.07%), held operational-level positions (51.32%), and were university employees (61.51%).
The mean monthly income was 30,152.67 THB (SD=15,382.77, median=26,000.00,
IQR=21,537.50-35,250.00). More than half were single (56.25%). Although 68.40% reported
no underlying medical conditions, hyperlipidemia (15.50%) and hypertension (14.47%) were
the most prevalent chronic diseases among those affected. The average work tenure was
13.50 years (SD = 9.68; median = 13.00, IQR = 4.00—20.00), with 31.91% having over 20 years
of experience. Most resided in apartments or condominiums (47.70%). Regarding health
communication, 87.50% had received health information within the past month, primarily
through social media platforms such as Line, Facebook, and TikTok (72.70%).

Health literacy
The overall health literacy of the participants was primarily at a moderate level (66.56%),

followed by high (21.74%) and low (11.71%) levels. The average score was 48.57 (SD=7.08)
out of 68, with a median of 49.0 (IQR: 10.0). Analysis of specific dimensions, as illustrated in
Figure 1, revealed varying levels of proficiency across the six domains:

Health knowledge and understanding yielded an average score of 3.95 + 1.23 (Median=4.0,
IQR = 2.0). Notably, while 38.49% of participants achieved highly accurate scores, a significant
portion (31.25%) provided incorrect responses. Access to health information and services was
a strong dimension, with over 60% of participants reaching a high level (Median=8.0,
IQR=3.0). Similarly, media and information literacy showed the highest proficiency, with a
majority of staff (70.72%) at a high level (Median=8.0, IQR=3.0).

In contrast, health communication emerged as the weakest area; more than 60% of
participants fell into the low category (Median=9.0, IQR=2.0). For decision-making, 43.00%
achieved a high level (Median=9.0, IQR=2.0), while self-management scores showed that
44.22% of participants reached the high-level proficiency (Median=11.0, IQR=3.0).

Health behaviors
Overall health behaviors among the participants were predominantly at a moderate level

(70.73%), with an average score of 2.02 (SD=0.66), with a median of 1.94 (IQR:0.84) out of a
total score of 4.00 (Figure 1). When examining specific dimensions, dietary habits showed the
highest scores in daily water intake (at least 8 glasses) and maintaining three regular meals
per day. However, less favorable behaviors were observed regarding the consumption of
undercooked food, high-sodium products, and fast food. In terms of stress management,
while many participants successfully engaged in stress-relieving activities 2.73 (SD=1.18) out
of 4, a significant portion reported experiencing severe irritability and stress-related
psychological symptoms. Regarding physical activity, participants were more likely to engage
in movement through daily routines rather than dedicated exercise sessions. Furthermore,
behaviors related to tobacco and alcohol consumption remained at a moderate level, with
secondary exposure to secondhand smoke in public areas being more prevalent than active
smoking.
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Figure 1- Percentage distribution of health literacy levels (knowledge accuracy) and health
behaviors (practice frequency) among participants, N = 304

Note: Health literacy dimensions (1, 1.2-1.6) and overall health behaviors are categorized by levels (Low,
Moderate, and High), whereas the Health Knowledge and Understanding dimension (1.1) is categorized by
accuracy (Incorrect, Partially Correct, and Highly Accurate).

Factors Associated with Health Behaviors
Based on the Chi-square analysis in Table 1, education level (x>=9.902, p=0.002) and job

position (x% =8.560, p=0.014) were significantly associated with health behaviors. Participants
with a Bachelor’s degree or higher and those in professional staff positions tended to report
different levels of health practices compared to their counterparts. However, other personal
factors, including gender, marital status, underlying diseases, type of residence, affiliation,
personnel type, and health information exposure, showed no significant associations with
health behaviors (p>0.05).

Table 1- Association of sociodemographic parameters and health behaviors among educational
supportive staff, N=304
Health behaviors n(%) 2 p-
Low -Moderate| High value*
Total 254(83.6) 50(16.4)

Variable
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Sex

Male 123(82.0) 27(18.0)| 0.519| 0.471
Female 131(85.1) 23(14.9)

Education level

<Bachelor’s Degree 19(63.3) 11(36.7) | 9.902| 0.002
> Bachelor’s Degree 235(82.8) 39(14.2)

Marital Status

Single 143(83.6) 28(16.4) | 1.302| 0.522
Widowed / Divorced / Separated 23(76.7) 7(23.3)

Married 88(85.4) 15(14.6)

Underlying Disease

None 174(83.7) 34(16.3) | 0.005| 0.944
Yes 80(83.3) 16(16.7)

Type of Residence
Dormitory / Apartment / Condominium 119(82.1) 26(17.9)| 2.524| 0.283

Townhouse 36(78.3) 10(21.7)

Twin House / Single-Detached House 99(87.6) 14(12.4)

Affiliation

Faculty 73(83.0) 15(17.0)| 0.720| 0.869
Office of the President 43(81.1) 10(18.9)

Institute / Center Regional Campus in

Honour of His Majesty the King 23(88.5) 3(11.5)

University Support Office 115(83.9) 22(16.1)

Job Position

Employee 29(72.5) 11(27.5)| 8.560| 0.014
Operational Staff 36(75.0) 12(25.0)

Professional Staff 189(87.5) 27(12.5)

Personnel Type

Civil Servant 15(78.9) 4(21.1) | 4.638| 0.098
University Employee 163(87.2) 24(12.8)

Temporary Staff 76(77.6) 22(22.4)

Health Information Exposure in the past month

No exposure 34(89.5) 4(10.5) | 1.108| 0.293
Exposed 220(82.7) 46(17.3)

*p-value<0.05 was considered statistically significant

As shown in Table 2, Spearman’s correlation analysis identified significant negative
correlations between health behaviors and three sociodemographic parameters: duration of
work: (rs=-0.200, p<0.001), age: (rs=-0.183, p=0.001), and average monthly income (rs=-0.154,
p=0.008). For health literacy, overall health literacy showed a significant positive correlation
with health behaviors (rs=0.270, p<0.001). When examining individual dimensions, four out
of six dimensions demonstrated significant positive correlations: Health communication
showed the strongest correlation (rs=0.436, p<0.001). Followed by self-management
(rs=0.391, p<0.001), media and information literacy (rs=0.204, p<0.001). and access to health
information and services (rs=0.186, p=0.001), respectively. Notably, health knowledge and
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understanding (p=0.079) and decision making for practice (p=0.078) did not show statistically
significant correlations with health behaviors in this analysis.

Table 2- Association of sociodemographic parameters, Health literacy, and health behaviors among
educational supportive staff, N=304

Health behaviors

rs p-value*

Variable

Sociodemographic parameters

Age (years) -0.183| 0.001
Average monthly income (THB) -0.154| 0.008
Duration of work (years) -0.200, <0.001
Health literacy 0.270| <0.001

Health knowledge and understanding -0.101| 0.079
Access to health information and services| 0.186 0.001

Health communication 0.436| <0.001
Decision making for practice -0.102| 0.078
Self-management 0.391| <0.001
Media and information literacy 0.204| <0.001

*p-value<0.05 was considered statistically significant
rs = Correlation Coefficient of Spearman's Rho
THB = Thai Baht

The results of the univariable and multivariable logistic regression analyses are presented in
Table 3. The final multivariable model demonstrated a good fit, with a Nagelkerke R? of 0.386,
indicating that the independent variables in the model could account for 38.6% of the
variance in health behaviors among the participants. The model also achieved a high overall
predictive accuracy of 85.0%.

For sociodemographic factors, the univariate analysis showed that job position and average
monthly income were significantly associated with health behaviors. Specifically, employees
(OR=2.66, 95% Cl: 1.19-5.93, p=0.017) and operational staff (OR=2.33, 95% Cl: 1.08-5.03,
p=0.031) showed higher odds of positive health behaviors compared to professional staff.
Additionally, each 1,000 THB increase in income was associated with a 3% decrease in the
likelihood of exhibiting desirable health behaviors (OR=0.97, 95% CI:0.94-1.00, p=0.047).
However, when adjusting for all variables in the multivariable model, none of the
sociodemographic parameters remained statistically significant predictors (p>0.05). Notably,
while education level showed a significant global association in the initial bivariate analysis
(Table 1), its sub-category did not reach statistical significance in the univariable logistic
regression due to the unequal distribution of the sample across sub-categories.

For health literacy factors, the multivariable analysis revealed three independent predictors
of health behaviors within the health literacy dimensions:
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1) Health Communication: This factor emerged as the strongest positive predictor. For every
one-unit increase in the health communication score, the odds of exhibiting desirable health
behaviors increased significantly by 2.13 times (AOR=2.13, 95% ClI: 1.49-3.06, p<0.001).

2) Self-management: Increased self-management scores were positively associated with
better health behaviors, with a 1.35-fold increase in the odds per unit increase (AOR=1.35,
95% Cl:1.09-1.68, p=0.006).

3) Decision Making for Practice: Conversely, this dimension showed a significant inverse
relationship, where higher scores were associated with a lower likelihood of positive health
behaviors (AOR=0.63, 95% Cl:0.50-0.78, p<0.001). Although this negative association is
unexpected, it is related to tool limitations and should be interpreted with caution, as
explained in detail in the discussion section.

In addition, the multivariable logistic regression showed no multicollinearity concerns. The
Variance Inflation Factor (VIF) values ranged from 1.147 to 2.972.

Table 3- Univariable and multivariable logistic regression analysis of factors associated with health

behaviors among educational supportive staff, N=304

Variable

Univariable logistic
regression

Multivariable logistic
regression

OR (95% Cl) ‘ p-value*

OR (95%Cl) | p-value*

Sociodemographic parameters

Education level

<Bachelor’s Degree 1.25(0.68-2.30)‘ 0.472 - -
>Bachelor’s Degree Ref

Job Position

Employee 2.66(1.19-5.93)| 0.017 | 0.22(0.04-1.15) 0.072
Operational Staff 2.33(1.08-5.03)| 0.031 | 0.54(0.09-3.40) 0.513
Professional Staff Ref Ref
Personnel Type

Civil Servant Ref

University Employee 0.55(0.17-1.80)| 0.325 - -
Temporary Staff 1.09(0.33-3.61)| 0.893 - -
Age (per 1-year increase) 0.98(0.95-1.01)| 0.170 | 1.01(0.95-1.08) 0.710
Average monthly income (per 1,000 THB increase)| 0.97(0.94-1.00)| 0.047 | 0.97(0.91-1.02) 0.211
Duration of work (per 1-year increase) 0.98(0.94-1.01)| 0.143 | 1.00(0.93-1.07) 0.955
Health literacy

Health knowledge and understanding 0.70(0.56-0.89)| 0.004 | 0.74(0.53-1.04) 0.081
Access to health information and services 1.24(1.02-1.50)| 0.028 | 0.90(0.66-1.21) 0.474
Health communication 1.93(1.50-2.49)| <0.001 | 2.13(1.49-3.06)| <0.001
Decision making for practice 0.75(0.64-0.88)| <0.001 | 0.63(0.50-0.78)| <0.001
Self-management 1.38(1.19-1.60)| <0.001 | 1.35(1.09-1.68) 0.006
Media and information literacy 1.06(0.90-1.26)| 0.482 - -

Note: Only variables with p-value < 0.25 in univariate analysis were entered into the multivariable analysis.

*p-value<0.05 was considered statistically significant

OR = Odds Ratio; Cl = Confidence Interval; THB = Thai Baht; Ref = Reference group.
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Multicollinearity was tested for all predictors; Variance Inflation Factor (VIF) values ranged from 1.147 to
2.972, indicating no multicollinearity concerns.

Discussion
The overall health literacy (HL) of university supportive staff was moderate (66.56%),

revealing a significant gap between high information access and low health communication.
This disparity likely stems from the university environment, where high digital literacy
provides easy access to data but does not necessarily foster interpersonal communication
skills. These findings align with trends observed among educational staff both in Thailand (6,
8) and internationally (12, 22-23), where a substantial proportion of personnel exhibit limited
or inadequate health literacy despite working in a professional academic setting.
Furthermore, this is consistent with evidence from organization-based professionals, which
demonstrates that while digital information access is highly prevalent in workplace settings,
it does not automatically ensure sufficient competencies in the interactive and
communicative dimensions of health literacy among personnel (24).

The low health communication scores among staff can be explained through Nutbeam’s (13)
framework. Most participants functioned predominantly at the 'Functional' HL level, meaning
they can read and comprehend basic health information but lack ‘'Interactive' skills.
Consequently, despite being adept at sourcing health facts, staff may lack the confidence to
engage in health-focused dialogues or ask questions during healthcare encounters. The
emergence of health communication as the weakest dimension is partly attributable to the
rigid 60% cut-off threshold derived from Intarakamhang (18). Conceptually, this low scoring
also reflects the workplace environment of university supportive staff, where interpersonal
interactions are predominantly occupied by professional duties rather than health-related
discussions. This communication gap is supported by Kongrueang et al. (9), who reported
poor health communication skills among Thai teachers. Similarly, Marinucci et al. (25) and
Oxendine (26) noted that institutional staff often feel under-trained to discuss health topics
effectively. Therefore, while information acquisition is effortless within a university, a clear
need exists for targeted programs to enhance staff interpersonal and health communication
skills.

Regarding health behaviors, the participants' scores were predominantly moderate (70.73%).
While basic dietary hygiene was acceptable, specific dietary choices and physical activity were
heavily constrained by time limitations and the urban environment, consistent with findings
by Constantinides et al. (27) and Utthiya et al. (5) regarding office workers. Additionally,
prevalent stress symptoms suggest personal coping challenges within demanding work
contexts, aligning with Demerouti’s (28) Job Demands-Resources (JD-R) model, which
emphasizes the critical balance between occupational demands and personal resources.
Spearman’s correlation analysis indicated that overall health literacy was positively correlated
with health behaviors. This finding supports Nutbeam’s (13) proposition that health literacy
is more than a set of functional skills; it is a critical tool for empowerment that enhances an
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individual’s confidence and ability to apply health information, make informed decisions, and
exert greater control over health outcomes. This is consistent with Amoah et al. (23), who
identified health literacy as a pivotal driver encouraging school personnel to adopt protective
health behaviors. Similarly, Kinoshita et al. (12) demonstrated that higher health literacy
significantly associates with healthier lifestyle choices, particularly regarding dietary habits
and regular exercise among organization-based populations.

Multivariable logistic regression further identified health communication as the strongest
independent factor associated with positive health behaviors (AOR = 2.13). According to
Nutbeam's (13) theory, this indicates that personnel who progress beyond Functional HL to
the Interactive HL level can effectively extract, process, and apply information across diverse
communication channels. These superior interactive skills foster the confidence required to
clarify health advice with experts, thereby translating latent 'knowledge' into real-world
'action.' This finding is corroborated by Kinoshita et al. (12) and Luo et al. (30), who confirmed
that enhanced communication and health literacy dimensions are significantly associated
with positive health behaviors. Furthermore, Rodratn et al. (31) indicated that
communication skills are crucial for filtering health information within high-pressure work
contexts. This is also supported by Demerouti (28) and Amoah et al. (23), who view health
literacy—particularly communication—as a vital Personal Resource. When personnel possess
effective interactive and analytical skills, work-related stress is mitigated, and health-
protective behaviors are enhanced during crises.

Similarly, self-management health literacy emerged as a significant factor associated with
positive health behaviors (AOR = 1.35). Staff with sufficient self-management skills were 1.35
times more likely to practice appropriate health behaviors than those with insufficient skills.
This echoes previous studies among supportive staff and corporate organizations (7-8, 32),
indicating that proactive self-management and health regulation are primary drivers of
behavioral execution, rather than information access alone; conversely, a deficiency in these
skills often precipitates poor overall health behaviors (9). These findings suggest that
personnel who can effectively manage job demands are better equipped to control their
health behaviors. This aligns with Demerouti (28), who emphasizes that utilizing personal
resources and job crafting are essential mechanisms for coping with high workloads while
maintaining personal well-being.

Interestingly, scenario-based decision-making skills displayed an inverse relationship with
health behaviors (AOR = 0.63), shifting from a non-significant bivariate correlation (p = 0.078)
to a significant negative factor in the final multivariable model. Methodologically, this
phenomenon indicates a "negative suppression effect" (32), where robust predictors like
health communication and self-management acted as suppressors, stripping away shared
variance and revealing the unique, negative residual association of decision-making with
actual behaviors. Conceptually, this suggests that high cognitive competency in hypothetical
health choices does not automatically translate into actual practice due to the "availability
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heuristic" (33), where immediate professional deadlines override long-term wellness
priorities. Furthermore, under the Theory of Planned Behavior (34), heavy workloads and
institutional time constraints significantly diminish Perceived Behavioral Control, preventing
staff from executing their decisions. This is consistent with Rababah et al. (35), who noted
that professional or academic status does not guarantee better health when temporal
barriers override individual health logic. Additionally, the scenario-based tool had a limited
number of items and might not fully capture complex cognitive processes or real-world
behavioral triggers. Therefore, this negative association should be interpreted with caution;
it does not imply that better decision-making skills worsen health behaviors, but rather
reflects how measurement limitations and workplace demands obstruct the translation of
intent into practice.

Regarding sociodemographic factors, variables such as age, income, and education level
displayed significant associations in the initial bivariate analysis but lost statistical significance
in the final multivariable logistic regression model. This attenuation is common when
controlling for confounding factors collectively. It implies that when accounting for internal
cognitive and behavioral competencies, demographic backgrounds and socioeconomic
constraints become less critical. Ultimately, specific behavioral skills—such as health
communication, self-management, and decision-making—exert a more prominent and direct
influence on shaping staff health behaviors than socioeconomic backgrounds (30).

Based on these findings, universities should transition from passive information sharing to
'Interactive Health Literacy Workshops' that actively strengthen communication and self-
management skills. Institutional environments should also be restructured by providing
healthier dietary options during meetings and creating accessible exercise spaces to mitigate
the physical barriers identified in this study. Ultimately, empowering departmental leaders
and addressing workload constraints are essential to making healthy practices both feasible
and sustainable for supportive staff.

A major strength of this study is its focus on university supportive staff, a group often
overlooked in academic health research. However, this study has some limitations. First, the
cross-sectional design limits the ability to establish causality between health literacy and
behaviors. Second, the reliance on self-reported data may lead to social desirability bias,
where participants might overestimate their healthy practices. Third, the findings are based
on a single university in an urban setting (Bangkok), which may limit the generalizability of
the results to staff in different geographical or organizational contexts. Lastly, while the health
literacy tool used is validated, it measures perceived ability rather than actual performance
in real-world health situations.

Conclusion
The supportive staff exhibits moderate levels of both health literacy and health behaviors.

Despite having high information access, their health communication skills remain low,
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creating a significant gap in active health engagement. Multivariable analysis demonstrates
that health literacy—particularly health communication and self-management—serves as a
primary factor associated with positive health behaviors, whereas high cognitive decision-
making skills do not necessarily translate into actual practice. This disconnect highlights that
having decision-making skills alone is insufficient to guarantee behavioral change without
proficient communication and self-management capabilities. Therefore, university health
programs should transition from passive information sharing to prioritizing the enhancement
of interactive communication and practical self-management skills to effectively and
sustainably support employee well-being.

Acknowledgments: The authors would like to express their sincere gratitude to the educational
supportive staff at Ramkhamhaeng University for contributing their valuable time during the data
collection process. The authors also wish to thank Ramkhamhaeng University, Bangkok, for providing
the research funding for this study.

Avadilability of data and material: The data supporting the findings of this study are available
within the article.

Conflicts of Interest: The authors declare no conflict of interest.

Consent for Publication: Not applicable.

Ethics approval and consent to participate: The research protocol was reviewed and approved by the
Institutional Review Board (IRB) of Rajamangala University of Technology Tawan-ok (COA No. 049
RMUTTO, IRB No. 068/2025_exp). This study was conducted in strict accordance with international
ethical standards, including the Declaration of Helsinki, the Belmont Report, CIOMS Guidelines, and
the International Conference on Harmonisation - Good Clinical Practice (ICH-GCP). Before data
collection, all participants were informed about the study's objectives and provided written informed
consent. Confidentiality and anonymity were strictly maintained, and participants were informed of
their right to withdraw from the study at any time without penalty.

Funding: Ramkhamhaeng University.

Author contributions: Supattra Assawamaitree: Conceptualization, method, validation, field
investigation, data curation, formal analysis, original draft preparation, writing, reviewing, editing, and
critical review of the original draft.

Sunaree Tanapek: Conceptualization, method, validation, field investigation, data curation, formal
analysis, original draft preparation, writing, reviewing, editing. and critical review of the original draft.
Saroj Nakju: Conceptualization, method, review, editing, supervision, and critical review of the original
draft. All authors have approved the final version of the manuscript for submission.

Declaration Al: We acknowledge the use of Gemini (Google Al) to improve the language and
readability of the manuscript. The authors have thoroughly reviewed and edited the content as
needed and take full responsibility for the final content of the manuscript.

References

1. World Health Organization. Noncommunicable diseases: progress monitor 2022. Geneva: World
Health Organization; 2022.

2. Aekplakorn W, Puckcharern H, Satheannoppakao W, Thaikruea L. Report of the 6th Thai National

Health Examination Survey (NHES VI) 2019-2020. Bangkok: Faculty of Medicine Ramathibodi Hospital,

Mahidol University; 2021.

3. World Health Organization. Noncommunicable diseases progress monitor 2022. Geneva: World

Health Organization; 2022.



? Journal of Health Literacy
3

MaANad Usiver sty of MeCcal SCnces

4. Panuthai S, Codrington S, Duangjina T, Tosanguan R. Food literacy and eating behaviors among
Chiang Mai University personnel. Nursing Journal. 2023; 50(1):55-67 (In Thai).
https://cmudc.library.cmu.ac.th/frontend/Info/item/dc:166876

5. Uthiya P, Klomjai T, Phusopha C. Health status, health behaviors, health literacy, and guidelines for
health promotion for supporting staff in nursing college. Journal of Nursing and Health Research. 2023;
24(1):61-78 (In Thai). https://he01.tci-thaijo.org/index.php/bcnpy/article/view/257233

6. Hanprasitkam K, Namjuntra R, Pakdevong N, Binhosen V, Tewapitak P, Pholphoke P. Factors
predicting health behaviors for cardiovascular disease prevention among Rangsit University
personnel. Thai Journal of Cardio-Thoracic Nursing. 2023; 34(2):99-113 (In Thai). https://he02.tci-
thaijo.org/index.php/journalthaicvtnurse/article/view/264389

7. Lingthaisong C, Yisri S, Nakrat K. Relationship between health literacy and health behaviors in a
personnel: a survey research in the metropolitan health and wellness institution. Thailand Journal of
Health  Promotion  and Environmental  Health. 2024; 47(1):94-105  (In  Thai).
https://thaidj.org/index.php/tiha/article/view/15395

8. Sajjathram N. Health literacy for stroke and prevention behavior of the risk of palsy for higher
educational staff in Nonthaburi province. Journal of Humanities and Social Sciences, Rajapruk
University. 2024; 10(1):274-289 (In Thai). https://so03.tci-
thaijo.org/index.php/rpu/article/view/277489

9. Kongrueang O, Traikunakarawong A, Songin A, Mongkolsamrit S. Health literacy levels and 3E2S
health behavior principles among secondary school teachers at a school. Institute for Urban Disease
Control and  Prevention Journal. 2020; 5(1):44-62 (In Thai). https://he01.tci-
thaijo.org/index.php/iudcl/article/view/243536/166253

10. Jagtap AH, Mahajan US, Kudale AM. Cardiovascular Disease (CVD) Risk Assessment Among
University Employees in India and Its Implications on Planning Worksite CVD Prevention and Health
Promotion Interventions. Cureus. 2025; 17(6):e86642. https://doi.org/10.7759/cureus.86642

11. Zabuddin NABM, Jamaludin MAAB, Pasha MA, Salam A. Overweight and obesity and its associated
factors among office staff at a higher education institute in Malaysia. Bangladesh Journal of Medical
Science. 2023; 22(4):833-41. https://doi.org/10.3329/bjms.v22i4.67122

12. Kinoshita S, Hirooka N, Kusano T, Saito K, Aoyagi R. Does health literacy influence health-related
lifestyle behaviors among specialists of health management? A cross-sectional study. BMC Primary
Care. 2024; 25(1):29. https://doi.org/10.1186/s12875-024-02263-1

13. Nutbeam D. Health literacy as a public health goal: A challenge for contemporary health education
and communication strategies into the 21st century. Health Promotion International. 2000;
15(3):259-67. https://doi.org/10.1093/heapro/15.3.259

14. Nutbeam D. The evolving concept of health literacy. Social Science & Medicine. 2008.
67(12):2072-8. https://doi.org/10.1016/j.socscimed.2008.09.050

15. Ramkhamhaeng University. Personnel Management Plan 2023-2027. Bangkok: Ramkhamhaeng
University; 2023 (In Thai).

16. Peduzzi P, Concato J, Kemper E, Holford TR, Feinstein AR. A simulation study of the number of
events per variable in logistic regression analysis. Journal of Clinical Epidemiology. 1996; 49(12):1373-
9. https://doi.org/10.1016/50895-4356(96)00236-3

17. Cochran WG. Sampling techniques. 3rd ed. New York: John Wiley & Sons; 1977.

18. Intarakamhang U. The development of health literacy and health behavior assessment tools based
on the 3E2S principle for working-age groups (15-59 years) and national health recommendations for
students (7-14 years). Bangkok: Behavioral Science Research Institute, Srinakharinwirot University;
2016 (In Thai). http://bsris.swu.ac.th/upload/243362.pdf

19. Best JW. Research in Education. 3rd ed. Englewood Cliffs, NJ: Prentice-Hall; 1977.

20. Rovinelli R, Hambleton RK. On the use of content specialists in the assessment of criterion-
referenced test item validity. Tijdschrift voor Onderwijsresearch. 1977; 2(2):49-60.



https://cmudc.library.cmu.ac.th/frontend/Info/item/dc:166876
https://he01.tci-thaijo.org/index.php/bcnpy/article/view/257233
https://he02.tci-thaijo.org/index.php/journalthaicvtnurse/article/view/264389
https://he02.tci-thaijo.org/index.php/journalthaicvtnurse/article/view/264389
https://thaidj.org/index.php/tjha/article/view/15395
https://so03.tci-thaijo.org/index.php/rpu/article/view/277489
https://so03.tci-thaijo.org/index.php/rpu/article/view/277489
https://he01.tci-thaijo.org/index.php/iudcJ/article/view/243536/166253
https://he01.tci-thaijo.org/index.php/iudcJ/article/view/243536/166253
https://doi.org/10.7759/cureus.86642
https://doi.org/10.3329/bjms.v22i4.67122
https://doi.org/10.1186/s12875-024-02263-1
https://doi.org/10.1093/heapro/15.3.259
https://doi.org/10.1016/j.socscimed.2008.09.050
https://doi.org/10.1016/S0895-4356(96)00236-3
http://bsris.swu.ac.th/upload/243362.pdf

=) Journal of Health Literacy
@
MaANE Usiver sty of MeCca Soaces
21. Kuder GF, Richardson MW. The theory of the estimation of test reliability. Psychometrika. 1937;
2(3):151-60. http://dx.doi.org/10.1007/BF02288391
22. Shahbazi M, Mortazavi Z, Nazemi Z, Ezzati-Rastegar K, Mortazavi S. The health literacy of
employees in educational-rehabilitation centers affiliated to the welfare organization. Journal of
Health Literacy. 2021; 4(5):48-55. https://doi.org/10.22038/ih|.2021.54838.1145
23. Amoah PA, Leung AYM, Okyere J, Lau SSS, Dadaczynski K, Okan O. Health literacy and mental well-
being of school staff in times of crisis: A path analysis of sense of coherence, work-related stress, and
health-protective behaviours. Public Health. 2025; 245:105749.
https://doi.org/10.1016/j.puhe.2025.105749
24. Shrestha B, Magar N, Bist BB, Nayaju R, Khadka KB, Shrestha N, et al. Digital health literacy and
associated factors among health professionals in Kaski District, Nepal: a cross-sectional study. BMC
Health Service Research. 2026; 26:780. https://doi.org/10.1186/s12913-026-14720-x
25. Marinucci M, Grové C, Allen KA. Australian school staff and allied health professional perspectives
of mental health literacy in schools: a mixed methods study. Educational Psychology Review. 2023;
35:3. https://doi.org/10.1007/s10648-023-09725-5
26. Oxendine CL. Perception of health literacy levels among nurses in clinical settings (thesis Master
of Science in Nursing). Gardner-Webb University; 2021. https://digitalcommons.gardner-
webb.edu/nursing-msn/38
27. Constantinides SV, Turner C, Frongillo EA, Bhandari S, Reyes LI, Blake CE. Using a global food
environment framework to understand relationships with food choice in diverse low- and middle-
income countries. Global Food Security. 2021; 29:100511. https://doi.org/10.1016/j.gfs.2021.100511
28. Demerouti E. Job demands-resources and conservation of resources theories: How do they help
to explain employee well-being and future job design? Journal of Business Research. 2025;
192:115296. https://doi.org/10.1016/j.jbusres.2025.115296
29. Lastrucci V, Lorini C, Caini S, Bonaccorsi G; Florence Health Literacy Research Group. Health
literacy as a mediator of the relationship between socioeconomic status and health: A cross-sectional
study in a population-based sample in Florence. PLoS One. 2019; 14(12):e0227007.
https://doi.org/10.1371/journal.pone.0227007
30. Luo H, Chen Z, Bell R, Rafferty AP, Gaskins Little NR, Winterbauer N. Health Literacy and Health
Behaviors Among Adults With Prediabetes, 2016 Behavioral Risk Factor Surveillance System. Public
Health Reports. 2020;135(4):492-500. https://doi.org/10.1177/0033354920927848
31. Rodratn W, Kitchanapaiboon S, Kanthawee P. The relationship between health literacy and health
promotion behaviors among workers at Mae Fah Luang Chiang Rai International Airport. Disease
Control Journal. 2025; 51(3):523-38. https://doi.org/10.14456/dcj.2025.42
32. 33 MacKinnon DP, Krull JL, Lockwood CM. Equivalence of the mediation, confounding and
suppression effect. Prevention Science. 2000; 1(4):173-81.
https://doi.org/10.1023/A:1026595011371
33. Tversky A, Kahneman D. Judgment under Uncertainty: Heuristics and Biases. Science. 1974;
185(4157):1124-31.
34. Ajzen |. The theory of planned behavior. Organizational Behavior and Human Decision Processes.
1991; 50(2):179-211.
35. Rababah JA, Al-Hammouri MM, Ta'an W. Health literacy of university employees: The role of
sociodemographic characteristics and nutritional status. Work. 2023; 75(2):591-601.
https://doi.org/10.3233/WOR-211462



http://dx.doi.org/10.1007/BF02288391
https://doi.org/10.22038/jhl.2021.54838.1145
https://doi.org/10.1016/j.puhe.2025.105749
https://doi.org/10.1186/s12913-026-14720-x
https://doi.org/10.1007/s10648-023-09725-5
https://digitalcommons.gardner-webb.edu/nursing-msn/38
https://digitalcommons.gardner-webb.edu/nursing-msn/38
https://doi.org/10.1016/j.gfs.2021.100511
https://doi.org/10.1016/j.jbusres.2025.115296
https://doi.org/10.1371/journal.pone.0227007
https://doi.org/10.1177/0033354920927848
https://doi.org/10.14456/dcj.2025.42
https://doi.org/10.1023/A:1026595011371
https://doi.org/10.3233/WOR-211462

