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Abstract: Respiratory infections are a significant cause of morbidity among school-age
children. Despite public health efforts, the practice of preventive behaviors, such as
handwashing and mask-wearing, remains suboptimal in this age group. This cross-sectional
study was conducted in Thailand, where respiratory infections remain a public health
concern and the practice of sustained preventive behaviors continues to pose ongoing
challenges. The Theory of Reasoned Action posits that behavioral intention, shaped by
attitudes and subjective norms, is the most proximal determinant of preventive behavior.
The study aimed to examine the extent to which demographic variables, attitudes, subjective
norms, and behavioral intention explain respiratory infection prevention behaviors
among late school-age children. The participants were 211 late school-age children from
public primary schools. Data were collected using a structured questionnaire comprising
six parts: Demographics, Knowledge, Attitude, Subjective Norms, Behavioral Intention,
and Preventive Behavior. Hierarchical regression was performed.

Results revealed that personal characteristics, including gender, age, grade point
average, school absenteeism, knowledge, attitude, subjective norms, and behavioral intention,
explained 49.9% of the variance in preventive behavior. Behavioral intention emerged
as the strongest predictor. Nurses should focus on strengthening intention through attitudes
by enhancing educational content that highlights the benefits of respiratory preventive behaviors,
and through subjective norms by engaging key influencers such as parents, peer groups,
or teachers to promote continuous and sustainable behavior change. However, this
intervention should be tested for effectiveness before it can be used in practice.
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10-12 years, represent a particularly vulnerable

group due to their frequent close interactions in school

settings and the developmental factors that influence reported prevalence rates among school-age populations
their hygiene practices. Worldwide, respiratory illnesses ranging from approximately 46% to over 60%.* In
such as the flu, common cold, and COVID-19 have Thailand, the prevalence of influenza among late
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school-age children increased significantly from
8,009 cases (195.33 per 100,000) in 2014 to 47,894
cases (1,204.02 per 100,000) in 2019. Although
prevalence decreased notably during 2020-2021,
likely due to intensified hygiene measures during the
COVID-19 pandemic, recent data from the first half
of 2025 indicate that prevalence remains high at
998.29 per 100,000, ranking third among all age
groups. Thus, sustained preventive behaviors remain
essential to address ongoing risks.”

Efforts to address respiratory infections among
late school-age children have primarily focused on
promoting preventive behaviors, such as regular hand
hygiene, consistent mask-wearing, proper respiratory
etiquette, avoiding the shared use of personal items,
and maintaining physical distancing. Community
health nurses have played a vital role in promoting
respiratory infection prevention behaviors among late
school-age children by providing health education,
modeling hygiene practices, and fostering collaboration
with schools and families.”" Despite these interventions
and widespread awareness campaigns, actual adherence
to recommended preventive behaviors remains
consistently suboptimal in this age group.®'*'®!926:3°
This insufficient adherence contributes to the spread
of acute respiratory infections, which remain the leading
causes of morbidity among children and significantly
contribute to healthcare visits, school absenteeism,
and poor academic performance.”* Therefore, a more
comprehensive understanding of behavioral determinants
is necessary to promote preventive practices among

this population effectively.
Conceptual Framework and Literature

Review

The theoretical framework underpinning this
study was the Theory of Reasoned Action (TRA),
a well-established theoretical framework for examining
determinants of health-related behaviors. TRA
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explicitly highlights attitude and subjective norms as
critical predictors of behavioral intention, which, in turn,
directly influence behavior.” This theoretical clarity
makes TRA particularly suitable for investigating
respiratory infection preventive behaviors, as these
behaviors are often influenced by both individual
beliefs about their effectiveness (attitude ) and perceived
social norms pressures from significant others such as
parents, friends, and teachers (subjective norms).
However, existing literature applying TRA to respiratory
infection prevention among school-age children is
scarce, emphasizing the need for more rigorous,
theory-based studies in this specific context.

Late school-age children (aged 10-12) are
in a developmental transition from perceptual to
conceptual thinking,?” which enhances their cognitive
ability to understand cause-and-effect relationships
in health, problem-solving, and independent decision
-making.”?"® At this age, children begin to develop
a greater capacity to comprehend the importance
of preventing respiratory infections. However,
psychosocial factors such as attitudes, subjective
norms, and behavioral intention continue to play
a critical role in shaping actual behaviors.” Therefore,
studying the determinants of respiratory infection
prevention behaviors in this age group is essential.
Such insights can support teachers, who interact with
students on a daily basis, in shaping psychosocial
factors through role modeling, social norms, and
reinforcement of preventive behaviors. They can also
guide community health nurses and school nurses
in designing developmentally appropriate health
promotion strategies that align with the cognitive and
psychosocial needs of late school-age children.

Demographic variables (e.g., age, gender, and
academic achievement) are crucial for understanding
the distribution and patterns of respiratory infections
within specific populations.' Preventive behaviors also vary
considerably by age. Children aged 12-13 generally

demonstrate increased understanding and more
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consistent application of preventive measures.
However, discomfort with practices such as prolonged
mask-wearing may counteract adherence.® Age is also
a significant risk factor in the development of acute
respiratory infections, with younger children being
more vulnerable due to their immature immune systems
and lower awareness of hygiene practices.'® Gender is
another significant demographic factor influencing
both infection susceptibility and preventive behavior.
Analyzing gender distribution within acute respiratory
infection cases is crucial for informing targeted
healthcare strategies and resource allocation, ensuring
that interventions are appropriately tailored to meet
the specific needs of different demographic groups
and address potential disparities in access to care
and treatment outcomes. Girls consistently demonstrate
more favorable attitudes toward higher perceived
usefulness of preventive behaviors, such as mask-wearing,

22 This trend suggests that gender is

than boys."
a significant predictor of behavioral intention and
practice in infection prevention. In the Ciao Corona
study, 619 of girls perceived masks as useful at school
compared to 53% of boys.® This perception translated
into higher reported adherence among girls.
Knowledge about respiratory infections, including
understanding transmission routes, preventive measures,
and symptoms, is considered an essential factor
influencing preventive behaviors in school-age children.
Current evidence consistently demonstrates a positive
association between children’s knowledge levels and
their actual preventive practices, such as proper hand
hygiene, mask usage, and social distancing.* Studies
indicate that children who possess accurate and
adequate knowledge about respiratory infections tend
to exhibit more consistent preventive behaviors.
Recent research conducted in school settings highlights
that improving children’s knowledge through
structured educational interventions significantly
enhances their compliance with recommended
preventive behaviors.” However, while knowledge is
an essential prerequisite, this alone may not be
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sufficient to drive consistent preventive actions. While
TRA emphasizes the pathway from attitudes and
subjective norms to intention and behavior, empirical
studies in school settings show a gap between students’
knowledge of preventive behaviors and their actual
day-to-day practices. For instance, although regular
hand hygiene (washing hands before meals and after
using the restroom) and mask-wearing are widely
recognized as effective measures, adherence among
students remains inconsistent. According to studies
by Albishi et al.* and Prapamontol et al.,”® a substantial
proportion of students reported inconsistent or
inadequate frequency of these preventive practices,
despite having adequate awareness. Specifically, practices
such as covering the mouth and nose when coughing
or sneezing, and not sharing personal items (e.g.,
drinking glasses, straws, towels), although commonly
taught in schools, have shown limited adherence, which
significantly increases the risk of infection transmission.’
Moreover, environmental behaviors such as avoiding
crowded places or maintaining physical distance from
symptomatic individuals are often less consistently
practiced by children, which further contributes to
elevated infection risks.”® Similarly, students’ practices
of avoiding environmental hazards, like exposure to
air pollution or cigarette smoke, which can compromise
respiratory health and increase susceptibility to
infection, have also remained suboptimal.” The
persistence of these suboptimal behaviors suggests
a critical gap in translating knowledge and behavioral
intention into effective, consistent actions among

school-age children.*?®

Importantly, there are limited
empirical studies that comprehensively evaluate how
knowledge interacts with other psychosocial factors,
such as attitudes, subjective norms, and behavioral
intentions, in influencing preventive behaviors
specifically among late school-age children. Most
research in this area has predominantly focused on
knowledge alone without integrating broader theoretical
frameworks such as the Theory of Reasoned Action
(TRA). Addressing this gap by examining knowledge
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within a robust theoretical model can enhance
understanding of its relative contribution and how
it complements other psychosocial determinants of
preventive behaviors.

Attitudes toward respiratory infection prevention
describe how a person generally perceives a behavior
as favorable or unfavorable for engaging in behaviors
that aim to reduce the risk of contracting respiratory
infections. Attitudes reflect the extent to which a person
believes that taking preventive actions, such as
handwashing often, covering the mouth and nose during
coughs or sneezes, and keeping away from people
showing signs of illness, is beneficial and desirable.
While knowledge and awareness are necessary
precursors to behavioral change, they are not always
sufficient to drive the adoption of preventive practices.’*
Individuals may possess a high level of knowledge
regarding the transmission and prevention of respiratory
infections, but still fail to consistently engage in
preventive behaviors due to various psychological,
social, and environmental barriers. The more strongly
individuals believe that these preventive measures are
effective and aligned with their values, the more likely
they are to adopt and maintain these behaviors.

Subjective norms refer to the perceived social
pressure to engage in or refrain from a behavior.
This pressure arises from both injunctive beliefs, which
involve whether significant others, such as family
members, friends, peers, and healthcare providers,
approve or disapprove of the behavior, and descriptive
beliefs, which concern whether these individuals
themselves engage in the behavior. These beliefs, along
with the perceived importance of those referents,
contribute to the overall subjective norm.” Subjective
norms can play a crucial role in shaping health
behaviors, particularly in collectivistic societies where
individuals are highly influenced by the opinions and
expectations of their social networks.'” For example,
observing others wearing face masks can increase
the likelihood that an individual will adopt the same
behavior.’’ Conversely, if peers or family members
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discourage preventive behaviors, individuals may be
less likely to engage in them, even if they believe in
their effectiveness. The reactions from the community
either encourage or discourage practices, reflecting
whether the program is accepted or not.™*

Behavioral intention denotes the mental state
that indicates how likely an individual is to act in
a specific way. It reflects the degree to which a person
is consciously planning or motivated to engage in
a specific action, such as adhering to preventive
measures against respiratory infections.” Behavioral
intention serves as a proximal determinant of actual
behavior, mediating the relationship between attitudes,
subjective norms, perceived behavioral control, and
the ultimate performance of the behavior.*® A person’s
intention to perform a behavior is influenced by their
attitude toward the behavior, subjective norms, and
perceived behavioral control.” Generally, the stronger
a person’s intention to perform a behavior, the more
likely he or she is to carry out the behavior when
possible.””

Although existing research provides strong
evidence supporting these relationships, there is still
a lack of empirical data specifically examining the
simultaneous influence of attitudes, subjective norms,
and intentions among late school-age children. Most
studies have focused on younger children, adolescents,
or general populations, leaving a significant gap in
research concerning the targeted age group. Given the
high prevalence and vulnerability of this age group to
respiratory infections, deeper insights into how these
psychosocial factors collectively influence preventive
behaviors are urgently needed.

Study Aims and Hypotheses

This study aimed to 1) examine the effect of
demographic factors on respiratory infection prevention
behaviors among late school-age children; 2) assess
the contribution of attitudes and subjective norms in

predicting preventive behaviors after controlling for
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demographics, and 3) determine the additional
predictive power of behavioral intention beyond
demographics, attitudes, and subjective norms. It was
hypothesized that: 1) Demographic factors would
significantly predict respiratory infection prevention
behaviors among late school-age children; 2) Attitudes
and subjective norms would significantly predict
preventive behaviors after adjusting for demographic
variables, and 3) Behavioral intention would significantly
improve the prediction of preventive behaviors over
and above the effects of demographics, attitudes, and

subjective norms.

Methods

Study Design: This study employed a
cross—sectional predictive design guided by the
Theory of Reasoned Action (TRA) to examine the
factors explaining respiratory infection prevention
behaviors among late school-age children. The
STROBE checklist was used to guide this report.

Participants: The target population consisted
of late school-age children enrolled in public primary
schools in Chiang Mai Province, in the northern part
of Thailand. Two public schools were purposively selected
as they had the highest student density in each class,
which increases the likelihood of respiratory infection
transmission.”>® The total population included 1,444
students aged 10-12 years. G*Power version 3.1 was
employed to determine the required sample size, based
on an effect size of 0.2 3, a significance level of 0.05,
and a statistical power of 90%."" This calculation
yielded a sample size of 191 students. To account
for incomplete questionnaires, the sample size was
increased by 10%, resulting in a total of 211
students.

The sample was proportionally allocated based
on the number of late school-aged children in each
school. One school had 897 students, and the other
had 547, resulting in a ratio of 1.5:1 (127:84

students). Stratified random sampling by age was
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used to select students from each school, followed by
proportional allocation within each classroom.

The inclusion criteria were students aged
10-12 years who were currently enrolled in primary
school, could read and write, and had no health issues
or chronic illnesses that would impede their ability to
complete the questionnaire. The exclusion criteria were
students who were unable to participate in the research
activities within the specified timeframe. A total of 211
students were recruited for this study.

Ethical Considerations: Ethical approval for
this study was granted by the Research Ethics Committee
of the Faculty of Nursing, Chiang Mai University,
Thailand (2566-FULL010). Before participation,
written informed consent was obtained from the
parents or legal guardians of all child participants.
Additionally, each child participant provided written
assent before participation. No personal identifiers were
used in the anonymous data collection process. The
children’s parents or legal guardians provided written,
informed consent prior to the children’s enrollment
in the study. Participants were informed that their
involvement was voluntary and that they could withdraw
from participation at any time, with no adverse
consequences.

Instruments: All research instruments were
developed by researchers based on a review of the
literature. All instruments were submitted to six
experts for validation, including two nursing lecturers
specializing in infection control nursing, one nursing
lecturer specializing in health behavior, two infection
control nurses, and one school health nurse. The
instruments were pilot-tested with 30 late school-age
children to assess reliability using Cronbach’s alpha
and KR-20 for dichotomous items.

The Personal Information Questionnaire:
A questionnaire collecting demographic data. The
questions are a mix of closed-ended and open-ended
types. The content validity index (CVI) of the questionnaire
was 0.92.
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The Knowledge About Respiratory Infections
Questionnaire: This instrument consists of 10 true/
false questions regarding respiratory infections,
with both positively and negatively framed items.
Each correct answer receives 1 point, and incorrect
answers receive O points. An example of an item
includes: “Covering your mouth and nose when you
cough, or sneeze can help prevent the spread of germs.”
Scores range from O to 10, with higher scores indicating
a greater level of knowledge about respiratory infections.
The content validity index (CVI) of the questionnaire
was 0.97. In the pilot study, the KR-20 coefficient was
0.81, and in the actual study, it was 0.41, indicating
low internal consistency.

The Attitude Toward Respiratory Infection
Prevention Behavior Questionnaire: This instrument
consists of eight positively framed questions on a 5-point
Likert scale, assessing the children’s attitudes toward
respiratory infection prevention behaviors. The
scoring criteria are as follows: strongly disagree = 1,
disagree = 2, neutral = 3, agree = 4, and strongly
agree = 5. An example item is “Wearing a face mask
helps prevent respiratory infections and reduces the
transmission of infection to others.” The scores range
from 8 to 40, with higher scores indicating a more
positive attitude toward preventing respiratory infections.
The content validity index (CVI) of the questionnaire
was 0.98. Cronbach’s alpha coefficient from the pilot
study was 0.84, and in the actual study, it decreased
to 0.67, which is considered acceptable but indicates
a moderate reduction in internal consistency.

The Subjective Norms Regarding Respiratory
Infection Prevention Behavior Questionnaire: This
instrument consists of eight positively framed questions
on a 5-point Likert scale, assessing the influence of
parents and teachers on the children’s behavior. The
scoring criteria are as follows: strongly disagree = 1,
disagree = 2, neutral = 3, agree = 4, and strongly
agree = 5. An example item is, “My parents expect
me to wear a mask when I have a cough or runny nose.”
The scores range from 8 to 40, with higher scores
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indicating a stronger belief that significant others would
approve of their engagement in respiratory infection
prevention. The content validity index (CVI) of the
questionnaire was 0.93. Cronbach’s alpha coefficient
from the pilot study was 0.84, and in the actual study,
it was 0.81.

The Behavioral Intention to Prevent Respiratory
Infection Questionnaire: This instrument consists of
seven positively framed questions on a 5-point Likert
scale, assessing children’s intention to prevent
respiratory infections. The scoring criteria are as
follows: very low intention =1, low intention = 2,
moderate intention = 3, high intention = 4, and very
high intention = 5. An example item is, “T intend to
wash my hands regularly to prevent respiratory
infections.” The scores range from 7 to 35, with higher
scores indicating a stronger intention to prevent
respiratory infection. The content validity index (CVI)
of the questionnaire was 0.88. Cronbach’s alpha
coefficient from the pilot study was 0.82, and in
the actual study, it was 0.74.

The Respiratory Infection Prevention Behavior
Questionnaire: This instrument consists of seven
positively framed questions on a 4 -point Likert scale,
assessing the children’s actual prevention behaviors.
The scoring criteria are as follows: never = 1,
sometimes = 2, often = 3, and always = 4. An example
item is, “I wash my hands with soap and water after
coughing or sneezing.” The scores range from 7 to 28,
with higher scores indicating a higher frequency of
respiratory infection prevention behaviors. The content
validity index (CVI) of the questionnaire was 0.88.
Cronbach’s alpha coefficient from the pilot study was
0.83, and in the actual study, it was 0.51, which is
relatively low internal consistency.

Data Collection: The study was conducted after
receiving approval from the Institutional Review Board
(IRB) Committee. Participants were recruited, and data
were collected from April to June 2024. Data collection
began immediately after recruitment. Participants
answered the questionnaire step by step under the
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guidance of trained research assistants who were
familiar with the questionnaire. Participants were
allowed to ask questions at any time. The primary
investigator (PI) coordinated with relevant parties,
including school health teachers and homeroom teachers,
to clarify the research objectives, methodology,
duration, and anticipated benefits. Coordination with
the homeroom teachers was also carried out to identify
students who met the eligibility criteria for sample
selection. The PI then conducted a lottery to select the
sample group and sought cooperation in collecting data
from the sample group and their parents. Coordination
was facilitated through the homeroom teachers, who
distributed consent forms to the parents along with
the sample group for consideration at home. When
parents came to pick up their children, the forms were
returned to the homeroom teachers. The documents
explained the importance, benefits, confidentiality, and
other relevant details. If parents have any questions,
they can contact us immediately for further inquiries
about the research study.

After obtaining consent for the research, the
PI appointed the classroom teacher as the coordinator
to arrange the sample group and prepare research
assistants by explaining the objectives, limitations,
and detailed use of the questionnaire. The researcher
administered the questionnaire. Participants required
approximately 30 minutes to finish the initial
questionnaire. The sample group was arranged through
the homeroom teachers, with approximately 30-40
participants at a time, using the school’s meeting room
for the questionnaire. Additionally, the research assistants
prepared food and snacks as compensation for the
participants’ time. Then the PI read the questions of
the questionnaire and had the sample group complete
the questionnaire together, one question at a time.
They waited until everyone in the sample group had
finished before reading the next question. During this
time, the sample group could raise their hands to ask any
questions they had, and explanations were provided
to everyone at once. There was also a review process
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after all questionnaires were submitted to prevent
incomplete responses. When the sample group completed
the questionnaire and returned it to the PI and research
assistants, the questionnaires were checked for
completeness. The data collection took three months.

Data Analysis: Data were analyzed using SPSS
Version 13. Descriptive statistics were used to
summarize demographic characteristics and key
variables. Hierarchical multiple regression was
conducted in three steps: Step 1: Entered demographic
variables (gender, age, grade point average, absenteeism,
and knowledge); Step 2: Added psychosocial
predictors (attitude and subjective norms); and Step
3: Entered behavioral intention. Assumptions of
normality, multicollinearity, and independence were
tested. Variance inflation factor (VIF) values (1.006
t0 1.619) and tolerance values (0.618 t0 0.994), in
which VIF values below 10 and tolerance levels above
0.10 demonstrate no signs of multicollinearity."®
The final model yielded a Durbin—Watson value of
1.815, within the acceptable range (1.50 to 2.50),"°
confirming independence of residuals. All data were

complete with no missing values.

Results

Demographic characteristics

A total of 211 late school-aged children
participated in the study. The majority were female
(54.039%), and most were 11 years old (45.02%).
The overall mean grade point average (GPA) among
participants was 3.50 (SD = 0.41). Regarding school
absenteeism, 112 students (53.08% ) reported having
missed school due to respiratory illnesses, with the
common cold being the most frequently cited reason
(83.04%). In terms of receiving information related
to respiratory infection prevention, 171 students
(81.049%) reported having received such information.
The primary sources of information included guardians
(69.60%), doctors or nurses (56.73%), and TikTok
(49.12%), respectively (see Table 1).
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Table 1. Demographic characteristics, absenteeism, and sources of information on respiratory infection prevention
among late school-age children (N = 211)
Variable Frequency Percentage
(n=211) (%)
Gender
Female 114 54.03
Male 97 45.97
Age (years)
10 70 33.18
11 95 45.02
12 46 21.80
Grade point average™
Mean = 3.50, SD = 0.41
Absenteeism due to respiratory illness*
Ever absent (any reason) 112 53.08
- Common cold 93 83.04
- Influenza 62 55.36
- High fever 53 47.32
No 99 46.92
Received information on respiratory infection prevention**
Yes 171 81.04
Source — Guardian 119 69.60
- Doctor/Nurse 97 56.73
- TikTok App. 84 49.12
- Teacher 83 48.54
- YouTube 59 34.50
- Facebook 54 31.58
- Instagram 27 15.79
- LINE 14 8.19
- Other (Twitter) 7 4.09
- Celebrity/Singer 6 3.51
6 3.51
No 40 18.96

Note. *Grade point average is measured on a 4.00-point scale. **Multiple responses are allowed for absenteeism

and information source questions.

The mean attitude score was 30.84 (SD = 3.94),
while the mean score for subjective norms was 32.56
(SD = 4.51). The mean behavioral intention score
was 26.24 (SD = 4.68), and the mean behavior
score was 20.01 (SD = 3.60). Regarding knowledge

82

about respiratory infections, the mean score was 7.95
(SD =1.50).

Correlations among all variables

As shown in Table 2, the behavior score
showed a strong positive correlation with behavioral
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intention (r = 0.684, p < 0.001), followed by attitude
(r=0.384,p<0.01) and subjective norms (r=0.379,
p < 0.01), supporting the Theory of Reasoned Action.
Table 2.

A weak but statistically significant correlation was
also found with knowledge (r = 0.176, p < 0.01),
and GPA (r=0.120, p = 0.042), respectively.

Pearson correlations among intention score, psychosocial factors, demographics, and knowledge (N = 211)

Variable 1 2 3 4 5 6 7 8
1. Behavior score —
2. Knowledge 0.18** —
3. Gender -0.08 0.05 —
4. Age -0.04 0.10 -0.01 —
5. Grade point average 0.12* -0.02 -0.02 0.00 —
6. Absenteeism -0.11 0.13* -0.05 -0.23** -0.01 —
7. Attitude score 0.38** 0.27** -0.14* -0.04 0.03 -0.04 —
8. Norm score 0.38** 0.36** -0.11 0.06 0.12 0.02 0.52** —
9. Intention score 0.68** 0.16* -0.16* -0.01 0.01 -0.09 0.43** 0.41**

Note. Gender coded as O = male, 1 = female; *p < 0.05, **p < 0.01 (1-tailed)

The behavioral intention score was significantly
0.432, p < 0.01),
subjective norms (r = 0.413, p < 0.01), and knowledge

correlated with attitude (r =

(r=0.162, p =0.009), and was negatively associated
with gender (r = -0.162, p = 0.009), suggesting that girls
may report higher intentions. Attitude and norm scores were
also strongly correlated (r = 0.524, p < 0.01), reinforcing
their combined influence on intention and behavior.

Factors explaining respiratory infection
prevention behavior

A three-step hierarchical multiple regression
analysis was conducted to examine the effects of
demographic profiles, psychological and social
variables, and intended behavior on actions taken to
prevent respiratory infections among late school-age
children (Table 3).

Table 3.  Hierarchical regression analysis predicting respiratory infection prevention behavior (N = 211)
Variables B SE B t p-value
Model 1
(Constant) 14.763 4.317 — 3.419 0.001
Gender -0.712 0.485 -0.099 -1.467 0.144
Age -0.141 0.339 -0.029 -0.416 0.678
Grade point average 1.075 0.597 0.121 1.801 0.073
Absenteeism -0.978 0.503 -0.135 -1.942 0.053
Knowledge score 0.491 0.164 0.204 2.997 0.003

R =0.273,R?=0.075, Adjusted R*= 0.052, R* Change = 0.075, Overall F

=3.310, p =0.007

(5,205)

Model 2

(Constant) 5.618 4.336 — 1.296 0.197
Gender -0.235 0.457 -0.033 -0.514 0.607
Age -0.114 0.316 -0.023 -0.361 0.719
Grade point average 0.751 0.559 0.085 1.343 0.181
Absenteeism -0.790 0.468 -0.109 -1.687 0.093
Knowledge score 0.117 0.165 0.049 0.710 0.478
Vol. 30 No. 1 83
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Table 3.  Hierarchical regression analysis predicting respiratory infection prevention behavior (N = 211) (Cont.)
Variables B SE B t p-value

Attitude score 0.220 0.068 0.241 3.233 0.001

Subjective norms score 0.180 0.061 0.225 2.927 0.004

R =0.461, R* = 0.212, Adjusted R’= 0.185, R® Change = 0.138, Overall F

Model 3

(Constant) 1.066
Gender 0.215
Age -0.106
Grade point average 0.943
Absenteeism -0.693
Knowledge score 0.105
Attitude score 0.400
Subjective norms score 0.051
Intention score 0.476

R =0.707, R* = 0.499, Adjusted R?= 0.479, R” Change = 0.287, Overall F

(7,203)

=17.750, p < 0.001

3.492 — 0.305 0.760
0.362 0.032 0.595 0.553
0.252 -0.022 -0.421 0.674
0.447 0.150 2.111 0.036
0.460 -0.119 -1.507 0.133
0.132 0.044 0.796 0.427
0.222 0.084 1.797 0.074
0.044 0.064 1.146 0.253
0.044 0.619 10.758 <0.001

=115.740,p < 0.001

(8,202)

Note. Gender coded as O = male, 1 = female

In Model 1, demographic variables including
gender, age, GPA, absenteeism, and knowledge score
were entered, explaining 7.5% of the variance in
respiratory infection prevention behavior. Among these,
only the knowledge score was a statistically significant
predictor.

In Model 2, psychosocial variables (attitude
and subjective norms) were added after controlling for
demographic factors. These variables accounted for
an additional 13.8% of the variance. Together, the
variables in this model explained 21.2% of the variance
in respiratory infection prevention behavior. Both
attitude and subjective norms were statistically significant
predictors at this stage.

In Model 3, behavioral intention was included.
After controlling for demographic and psychosocial
variables, behavioral intention significantly increased
the explained variance by 28.7%. Approximately 49.9%
of the variance in preventive behavior related to
respiratory infections was described by the final model.
Behavioral intention emerged as the strongest and most
significant predictor of preventive behavior. GPA also
showed a significant positive effect on respiratory

infection prevention behavior.

84

Discussion

The model explaining respiratory infection
prevention behavior among late school-age children
in public schools accounted for 49.9% of the variance,
with GPA and behavioral intention being significant
predictors. This finding highlights the crucial role of
motivational and cognitive factors in health behavior
among this population.

Regarding the demographic variables, GPA
was the only significant predictor in the final model.
This suggests that students with higher academic
performance were more likely to engage in preventive
behaviors. This finding is consistent with previous
research indicating that students with higher academic
achievement tend to practice better health behaviors.
A higher GPA may reflect greater self-discipline and
health awareness, both of which contribute to consistent

. . . . 30,36
infection prevention practices.

Other demographic
variables, such as gender, age, and absenteeism, were not
significant in the final model, which aligns with some
studies that have shown inconsistent associations
between demographic characteristics and preventive

health behaviors in children.® While knowledge was
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positively correlated with behavior, it was not a significant
predictor in the final regression model. This suggests
that while knowledge may be a prerequisite for behavior
change, it is not sufficient on its own to drive preventive
action, reinforcing the importance of intention and
motivational constructs. Similar findings have been
reported in previous studies where knowledge alone
failed to predict consistent behavioral adherence in
school settings.*

It should be emphasized that attitude and
subjective norms were added to the regression model
as psychosocial predictors, based on the Theory of
Reasoned Action (TRA), and they significantly improved
the predictive model in Step 2, accounting for an
additional 13.8% of the model’s variance. Although
both variables showed moderate bivariate correlations
with behavior, their predictive power diminished in
the final model when behavioral intention was included.
This suggests that the influence of attitudes and norms
may operate indirectly through behavioral intention,
rather than exerting direct effects. These findings support
prior research indicating that beliefs about the benefits
of mask-wearing, handwashing, and social approval
from parents and teachers can shape children’s intentions.’
Similarly, Nguyen et al.”* found that while attitudes
significantly predicted children’s behavioral intentions,
subjective norms had weaker direct effects, reinforcing
the notion that these factors influence behavior
primarily through intention.

Regarding the behavioral intention, the most
critical finding of this study is the strong predictive power
of behavioral intention, which accounted for an additional
28.7% of variance in behavior in the final model. This
result aligns closely with the TRA framework, which
posits intention as the immediate determinant of
behavior. Children who reported higher intention
scores were substantially more likely to engage in
preventive behaviors such as wearing masks, washing
hands, and avoiding shared items. This finding is
consistent with earlier research that emphasizes

the role of motivational commitment and perceived

Vol. 30 No. 1

behavioral control in translating knowledge and
attitudes into action."" It is also supported by Morrison
et al.,”® who applied the TRA framework and found
that intention was the strongest predictor of health-related
behaviors among children, surpassing the direct effects
of attitudes and subjective norms. These findings
reinforce the critical role of intention in shaping behavior
and validate its central place within the TRA model.

Limitations

There are a number of limitations to acknowledge.
Firstly, the cross—sectional nature of the study restricts
causal interpretations, making it impossible to determine
the direction of relationships. Second, all measures were
self-reported by children, which may introduce social
desirability bias, potentially leading to an overestimation
of positive attitudes and preventive behaviors. Third,
even though the reliability of the two instruments, the
Knowledge About Respiratory Infections and Respiratory
Infection Prevention Behavior Questionnaires, was
acceptable in the pilot study, it was relatively low in
the actual study. This might be because these two
instruments were multidimensional constructs; thus,
future studies should revise these two instruments and
test the construct validity by using exploratory and
confirmatory analyses. Fourth, since the study was confined
to a particular location, its results may not fully represent
other contexts or populations. Lastly, unmeasured
confounding variables (e.g., parental health literacy)
may have influenced the outcomes, potentially biasing
the associations observed.

Conclusion and Implications for

Nursing Practice

This study supports the applicability of the Theory
of Reasoned Action in understanding the prevention
behavior of respiratory infections among late school-age
children. While demographic and psychosocial factors
play roles, behavioral intention emerges as the most
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powerful and direct predictor. Interventions should
therefore focus on enhancing intention through targeted
messaging, positive reinforcement, and supportive
social environments to promote consistent preventive
behaviors effectively in school settings. These findings
underscore the importance of designing health
promotion interventions that go beyond simply providing
information. Programs should aim to strengthen students’
intentions by enhancing positive attitudes, reinforcing
social norms through teacher and parent involvement,
and addressing potential barriers to action. School-based
health education should incorporate interactive strategies
that promote goal setting, modeling, and reinforcement
to enhance behavioral intention and facilitate consistent
practice. Community health nurses and school nurses
can play a vital role in this process by delivering tailored
health education, modeling preventive behaviors, and
collaborating with families to create a supportive
environment that fosters sustained behavior change.
Moreover, teachers can support these efforts through
daily interactions, classroom modeling, and promoting
positive social norms that encourage healthy behaviors
among students. As behavioral intention was the strongest
predictor of behavior, programs should prioritize
activities that build commitment, such as action planning.
Attitudes and subjective norms were moderately associated
with behavior but showed indirect effects when
behavioral intention was taken into account. Educational
content should highlight the benefits of preventive
behaviors and involve parents, peer groups, or teachers
to strengthen normative support. Future studies should
employ experimental designs to examine the impact of
the developed program on long-term behaviors and
the incidence of respiratory tract infections.

Author contributions

Conceptualization, Method and design: R.S., W.L.
Data collection, Drafting the manuscript: R.S.
Data analysis and interpretation: R.S., W.L.
Editing the manuscript: W.L.

Revising the manuscript: R.S., W.L.

Final approval of the manuscript: W.L., P.K.

86

Acknowledgements

This work was supported by funding from the
Faculty of Nursing, Chiang Mai University, for which
the authors express their gratitude. We would also like
to express our sincere appreciation to the school
principals and teachers for their kind support and
assistance in facilitating data collection. In addition,
we sincerely appreciate the time and cooperation of all
the student participants and their families.

References

1.  Abdulkadir MB, Abdulkadir ZA, Johnson WBR. An analysis
of national data on care-seeking behaviour by parents of
children with suspected pneumonia in Nigeria. S Afr J Child
Health. 2016;10(1):92-5. doi: 10.7196/SAJCH.2016.
10i1.1076.

2. Ajzen|, Fishbein M. Understanding attitudes and predicting
social behavior. Englewood Cliffs (NJ): Prentice- Hall; 1980.

3. Ajzenl. The theory of planned behavior: frequently asked
questions. Hum Behav Emerg Technol. 2020;2:314-24.
doi: 10.1002/hbe2.195.

4.  Albishi NS, Alenazi AO, Alshammari WO, Al-Ruwaili JA,
Al Samti AMS, Alharbi KHD, et al. Respiratory infections
in children: an updated review of pathophysiology, diagnosis,
treatment, biochemical aspects, and nursing interventions.
J Med Chem Sci. 2024;7(12):1847-60. doi: 10.26655/
JMCHEMSCI.2024.12.7.

5.  Alsaedi SMD, Hamedhi FI, Alotaibi FSB, Alhisan AA,
Alabdullatif MA, Osis GAM, et al. Assessment of respiratory
infection prevention and control practices adopted in
governmental preparatory schools. Migrat Lett. 2023;
20(S11):1477-89. Available from: https://migrationletters.
com/index.php/ml/article/view/9895

6.  Ammann P, Ulyte A, Haile SR, Puhan MA, Kriemler S,
Radtke T. Perceptions towards mask use in school children
during the SARS-CoV-2 pandemic: descriptive results
from the longitudinal Ciao Corona cohort study. Swiss Med
Wkly. 2022;152:w30165. doi: 10.4414/smw.2022.
w30165.

Pacific Rim Int | Nurs Res ¢ January-March 2026



10.

11.

12.

13.

14.

15.

16.

Ramida Subpaiboonkit et al.

Bosnjak M, Ajzen I, Schmidt P. The theory of planned
behavior: selected recent advances and applications. Eur
J Psychol. 2020;16(3):352-6. doi: 10.5964 /¢jop.
v16i3.3107.

Clough IM, Drozdova AD, Cavanagh C, Gile Thomas A.
Adolescents’ adherence to centers for disease control and
prevention guidelines during the COVID-19 pandemic.
Child Care Health Dev. 2022;48(6):1052-61. doi: 10.
1111/cch.13012.

Dadras O. Predictor of smoking cessation among school-going
adolescents in Indonesia: a secondary analysis based
on the transtheoretical model of behavioral change. Front
Psychiatry. 2024;15:1374731. doi: 10.3389/fpsyt.
2024.1374731.

Field A. Discovering statistics using IBM SPSS Statistics.
Los Angeles: Sage; 2024.

Fishbein M, Ajzen I. Predicting and changing behavior:
the reasoned action approach. New York: Psychology Press;
2011.

Kebede BF, Genie YD, Tesfa TB, Hiwot AY, Abagelan
AM, Zerihun MS. Adherence to COVID-19 preventive
measures among high school students in Jimma town,
South-West Ethiopia: institutional-based cross-sectional
study. PloS One. 2022;17(12):¢0279081. doi: 10.1371/
journal.pone.0279081.

Kjergaard J, Anastasaki M, Stubbe Ostergaard M, Isaeva E,
Akylbekov A, Nguyen NQ, et al. Diagnosis and treatment
of acute respiratory illness in children under five in primary
care in low-, middle-, and high-income countries: a descriptive
FRESH AIR study. PLoS One. 2019;14(11):e0221389.
doi: 10.1371/journal.pone.0221389. Erratum in: PLoS
One. 2020;15(2):¢0229680. doi: 10.1371/journal.
pone.0229680.

Kufaine N. Understanding characteristics of extended theory
of planned behaviour: systematic literature review.
Open J Philos. 2024;14(4):848-58. doi: 10.4236/
0jpp.2024.144057.

Lee J, Kang SJ. Factors influencing nurses’ intention to
care for patients with emerging infectious diseases:
application of the theory of planned behavior. Nurs Health
Sci. 2020;22(1):82-90. doi: 10.1111/nhs.12652.
Li F, Liang W, Rhodes RE, Duan Y, Wang X, Shang B,
et al. A systematic review and meta-analysis on the preventive
behaviors in response to the COVID-19 pandemic among
children and adolescents. BMC Public Health.
2022;22(1):1201.doi: 10.1186/s12889-022-13585-2.

Vol. 30 No. 1

17.

18.

19.

20.

21.

22.

23.

24.

25.

Long J, Zaidin N, Mai X. Social media influencer
streamers and live-streaming shopping: examining
consumer behavioral intention through the lens of the
theory of planned behavior. Future Bus J. 2024;10(1):80.
doi: 10.1186/s43093-024-00370-0.

Madaan V, Pathak R. Study of knowledge and attitudes
towards respiratory hygiene and respiratory exercise in
school-aged children, according to gender: a cross-sectional
survey study. Indian J Physiother Occup Ther. 2023;17(3):
89-94. doi: 10.37506/ijpot.v17i3.19556.

Mbakaya BC, Zgambo M, Kalembo FW. Hand hygiene
knowledge and demonstrated technique among Malawian
kindergarten children: a quasi-experimental study.
Nurs Open. 2023;10(8):5388-95. doi: 10.1002/nop2.
1776.

Department of Disease Control, Ministry of Public Health.
Influenza situation report 2025, Thailand. 2025 [cited
2025 July 15]. Available from: https://ddc.moph.go.
th/uploads/ckeditor2//files/DOE_flu_16.2568.pdf
(in Thai).

Mishra P. School health nursing: the role of community
health nurses in promoting the health and well-being
of students in schools. IJRPR. 2023;4(10):2208-13.
doi: 10.55248/gengpi.4.1023.102710.

Moran KR, Del Valle SY. A meta-analysis of the association
between gender and protective behaviors in response to
respiratory epidemics and pandemics. PloS One. 2016;
11(10):e0164541. doi: 10.1371/journal.pone.0164541.
Morrison DM, Mar CM, Wells EA, Gillmore MR, Hoppe
MJ, Wilsdon A, et al. The theory of reasoned action as
a model of children’s health behavior. J Appl Soc Psychol.
2002;32(11):2266-95. doi: 10.1111/j.1559-1816.
2002.tb01863.x.

Nguyen QA, Hens L, MacAlister C, Johnson L, Lebel B,
Bach Tan S, et al. Theory of reasoned action as a framework
for communicating climate risk: a case study of schoolchildren
in the Mekong Delta in Vietnam. Sustainability. 2018;
10(6):2019. doi: 10.3390/5u10062019.

Yasopa O, Chompook P, Homkham N. Epidemiology of
influenza patients in Thailand between 2014 and 2021.
Inst Urban Dis Contr Prev J. 2024;9(2):21-40. doi:
10.14456/iudcj.2024.22 (in Thai).

87



26.

217.

28.

29.

30.

31.

32.

88

Factors Explaining Respiratory Infection Prevention Behavior

Paulsen M, Zychlinsky Scharff A, de Cassan K, Sugianto
RI, Blume C, Blume H, et al. Children and adolescents’
behavioral patterns in response to escalating COVID-19
restrictions reveal sex and age differences. J Adolesc Health.
2022;70(3):378-86.doi: 10.1016/j.jadohealth.2021.
11.021.

Piaget J. Piaget’s theory. In: Mussen PH, Kessen W, editors.
Handbook of child psychology: vol. I, history, theory,
and methods. New York: John Wiley; 1983. pp. 41-102.
Piko BF, Bak J. Children’s perceptions of health and illness:
images and lay concepts in preadolescence. Health Educ
Res. 2006;21(5):643-53. doi: 10.1093 /her/cyl034.
Prapamontol T, Norbéck D, Thongjan N, Suwannarin N,
Somsunun K, Ponsawansong P, et al. Respiratory infections
among junior high school students in upper northern
Thailand: the role of building dampness and mould,
biomass burning and outdoor relative air humidity (RH).
EnvironRes. 2023;231(Pt1):116065.doi: 10.1016/
j-envres.2023.116065.

Reuter PR, Forster BL. Student health behavior and
academic performance. PeerJ. 2021;9:¢11107. doi: 10.
7717/ peerj.11107.

Santana FN, Gonzalez DIX, Wong-Parodi G. Psychological
factors and social processes influencing wildfire smoke
protective behavior: insights from a case study in Northern
California. Clim Risk Manag. 2021;34:100351. doi:
10.1016/j.crm.2021.100351.

Selvi MS, Onem S. Impact of variables in the UTAUT 2
model on the intention to use a fully electric car.
Sustainability. 2025;17(7):3214. doi: 10.3390/
sul7073214.

33.

34.

35.

36.

37.

38.

Srisuk W, Mekkamol K, Banthaowong O. Factors
influencing coronavirus 2019 prevention behavior among
upper primary school students in Mueang District,
Chanthaburi Province. TJPHS. 2022;2:65-78. Available
from: https://he02.tci-thaijo.org/index.php/tjph/
article/view/251279/176840 (in Thai).

Tamiru D, Argaw A, Gerbaba M, Ayana G, Nigussie A,
Jisha H, et al. Enhancing personal hygiene behavior and
competency of elementary school adolescents through peer-led
approach and school-friendly: a quasi-experimental study.
EthiopJ Health Sci. 2017;27(3):245-54.doi: 10.4314/
ejhs.v27i3.6.

Teferra AA, Alalwan MA, Keller-Hamilton B, Roberts
ME, Lu B, Paskett ED, et al. Adherence to COVID-19
protective measures in a longitudinal sample of male youth.
Int J Behav Med. 2023;30(2):268-78.d0i:10.1007/
$12529-022-10090-w.

Trockel MT, Barnes MD, Egget DL. Health-related variables
and academic performance among first-year college students:
Implications for sleep and other behaviors. J Am Coll
Health. 2000;49(3):125-31. doi: 10.1080/0744848
0009596294.

Zhao W, Mok IAC, Cao Y. Factors influencing teachers’
implementation of a reformed instructional model in China
from the theory of planned behavior perspective: a multiple
case study. Sustainability. 2020;12(1):1. doi: 10.3390/
su12010001.

Zurc J, Laaksonen C. Effectiveness of health promotion
interventions in primary schools-a mixed methods literature
review. Healthcare (Basel). 2023;11(13):1817. doi: 10.
3390/healthcare11131817.

Pacific Rim Int | Nurs Res ¢ January-March 2026



Ramida Subpaiboonkit et al.

daveiduiusnuanunilanaswgianssaiunisdeasnunisiniie
matawmalalwanisGaunanlanalsazauuassy @ MsAnwmuuy
NMARAUIN

siion niwdlwyadne Tuze daimuiana* Annnsal naunau

unanga : Tsadadenmadumeladusmgidyeemisduibeludiniedey wiasd
nsaaEsIngAnsINN1sUaanu gu nmsansiiauaznisaamiinineusie winsu)ua
denteglussiuillivanzanlungudinied nouinisnssindifiviena (Theory of Reasoned
Action) 35y mmqumnﬁwﬁamﬂmn%ﬂuﬂmmumi‘nﬂmumamﬂu muﬂawlna%mmm
fidonasianginsw msﬁnmﬂ%ﬂL%aaﬁ‘UwfJmﬂmmﬂquml,uun'ﬁﬁnwﬂuﬂmwﬁlwfJ
Toeilsadadanadumela ‘El\1L‘U‘u‘UﬂJW}ﬂ’]ﬂEU‘VI’Nﬂ’]ﬁ’]imﬁ‘llLLﬂm’]iﬂqumﬂﬁﬁuﬂ’ﬁ‘UE}\‘mu
Tsafigaduginaduaefiviime ﬂ’l‘éﬁﬂv’luﬂ’mﬂﬂ‘évﬁﬂﬂLWE]ﬁﬂU’]Uﬁ)ﬁl‘EJVI']u’]EJ?.IEN@]’JLL‘U‘J
Jadgdiuyana MAUAG USTIAFIUNNE AN Laslaaumganssadenganssuni1slaiu
msmm%amqL@mmﬂlaiuLﬂnuﬂLiﬂumauﬂaﬂﬂ naudngUsznaumetnEeuluiaEeu
aoutlaneg anlsadeussaulszandnunaainiasg S 211 au funusudeyaleald
wuvaauaw Usznauludie deyadiuyana a1mg iduad UI51I0FIUNNEIAN LaaW
WOANTIN Ay WAnssun1sUaeny Tagldn1saszinanasBeddus
NANISANWINUIT MU 19U INT Usenaueme e 81g an1sisey Usein
nsnaieuannsiuihemealsanadumela aug swdeiduad ussiagIundiay
HAZLRAUING AN TN a’lmsnaﬁmﬂm’muﬂiﬂiauSumwqmniiunfﬁﬂmnu‘[sﬂlﬂiaﬂa°' 49.9
Immammwqmnﬁmﬂummmwuawﬁwamn‘nﬂm AU ﬂawamimmiumsmmw
mmﬁmﬁwLammmumﬁuﬂmmﬂm'ﬁwwu'nuawmwamﬁnmiﬂﬂm'imuﬂs”‘[ﬂ?fusum
qunssumiﬂmnﬂsﬂ u,aauﬁ‘nm’mm@aaﬂuimﬂmiumuimmmumﬂamﬂm LU
HUNA52Y nauien vie Ag L‘WE]I‘WLT]Glﬂ']il,llﬂ'EJuLL‘lJaGWQ(ﬂﬂi'ﬁuat"l’mﬂmumuauENEJu
Lmamﬂ,ﬁnmu mﬁumimaauﬂizﬁ‘mﬁwa?1mmmsumnmanauuﬂﬂh%ﬂumiﬂgu(ﬂ

Pacific Rim Int J Nurs Res 2026; 30(1) 75-89

ﬂ’l’éﬂﬂﬂ] Wﬂﬁlﬂiiﬂﬁ?lﬂ']w ﬂﬁﬁﬂﬂﬁﬂuﬂﬁi@lﬂma msﬂamumsmﬂmamqmumﬂia
Lﬂﬂ]ﬁlﬁﬂu@ﬂuﬂa’lﬂ Vli]“I:I{]ﬂ']'iﬂ’iqu'WINLWGINa

sdin1 nswedlwyadiia 8121580 nguTHINITNEIIRAIEITEY
ANGNIIIBATTAT UNITHEANTealwM E-mail: Ramida.s@cmu.ac.th;
https://orcid.org/0000-0001-9470-6212

Correspondence to: Tudit IAATMWIAIA* 389A1NT 19178 NGN
FUIMITHEIUIRARUATAAT AENETUIRATEAT NHTIHETSE Tl
E-mail: wanchai.lert@cmu.ac.th; https://orcid.org/0000-0002-8382-881X
finwansal nawnan samanTs AGUIIMTHENNAITIIVAINT
ANIEHENIRAIERT NFIINEATeTY E-mail: pimpaporn.k@cmu.ac.th;
https://orcid.org/0000-0002-2023-6200

Vol. 30 No. 1 89



