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INTRODUCTION

ABSTRACT

OBJECTIVE This study aims to explore the associations between lifestyle
factors such as physical activity, sleep patterns, media usage, and diet,
and attention problems in adolescents.

METHODS This cross-sectional study involved 4,370 adolescents aged
13-18 years in Chiang Mai, Thailand. Lifestyle factors were assessed using
the Youth Risk Behavior Surveillance System questionnaire, while atten-
tion problems were evaluated with the Youth Self-Report (YSR) Attention
Problems subscale. Associations were analyzed using univariable and
multivariable regression analysis.

RESULTS Media use exceeding two hours per day was significantly asso-
ciated with clinical attention problems (aOR = 3.21, 95% CI: 1.81-5.71).
Additionally, increased media use (b = 0.24, 95% CI: 0.19-0.28, p < 0.01), and
high soft drinks consumption (b = 0.19, 95% CI: 0.12-0.26, p < 0.01) were
positively associated with higher attention problem scores. Conversely,
active physical activity (b = -0.09, 95% CI: -0.13 to -0.05, p < 0.01), adequate
sleep (b = -0.26, 95% CI: -0.33 to -0.19, p < 0.01), regular breakfast intake
(b=-0.09, 95% CI: -0.12 to -0.05, p < 0.01), vegetable consumption (b = -0.07,
95% CI: -0.13 to -0.02, p = 0.01), and milk consumption (b = -0.06, 95% CI:
-0.11to -0.01, p = 0.03) were negatively associated with attention problems
scores.

CONCLUSIONS The study highlights the significant impact of lifestyle
factors on attention problems among adolescents. These findings support
the integration of lifestyle modifications into the assessment and manage-
ment of attention issues in this age group, particularly emphasizing the
need to reduce excessive media use.

KEYWORDS lifestyle factors, dietary patterns, attention problems,
ADHD, adolescence

Attention-deficit /hyperactivity disorder (ADHD)
is a prevalent neurodevelopmental disorder in
children and adolescents (1-3). The clinical features
of ADHD include a persistent pattern of inatten-
tion and /or hyperactivity /impulsivity interfering
with development or functioning and are frequent-
ly comorbid with other psychiatric disorders (4).

ADHD may persist into adolescence and adult-
hood (5), contributing significantly to the global
disease burden (2).

Pharmacological treatment, such as methyl-
phenidate, effectively decreases ADHD symptoms
(6). However, concerns have been raised about
medication safety, adverse effects, and adherence
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problems during long-term use, leading to a non-
pharmacological approach as part of the multimodal
treatment, including lifestyle modifications (7, 8).

Growing evidence suggests that dietary inter-
ventions might reduce ADHD symptoms, poten-
tially mediated by the gut-brain axis (9-14).
Notably, a diet rich in fruits and vegetables has
been linked to symptom alleviation (15). However,
research has predominantly focused on younger
children, leaving a knowledge gap regarding ado-
lescents (11, 16-19). Sleep disturbances, including
difficulties in sleep onset, short sleep duration
(<8 hours), and night awakenings, are commonly
seen in ADHD patients (20). These sleep distur-
bances also aggravate ADHD symptoms (21). Fur-
thermore, physical activity exceeding 150 minutes
per week has been linked to a decrease in ADHD
symptoms among late adolescents (22).

Beyond diet, sleep, and exercise, media use has
emerged as a critical factor influencing attention
problems. A meta-analysis has highlighted signi-
ficant associations between excessive screen
time and ADHD-related behaviors in children and
adolescents (23). These studies underscore the
consistent observation of the relationship between
screen media use and ADHD-related behaviors
across four decades (23, 24), pointing to the
growing prevalence of digital media use among
adolescents as a potential contributor to attention
problems.

This study aimed to explore the associations
between lifestyle factors including physical acti-
vity, media use, sleep behavior, and dietary habits,
and attention problems in adolescents. We hypo-
thesize that a healthy lifestyle could serve as a
protective factor against attention problem symp-
toms in this age group.

METHODS

A cross-sectional study was conducted in Chiang
Mai, Thailand, using two-stage cluster sampling.
Initially, large schools with over one thousand
students were selected. This was followed by
random sampling of six secondary and vocational
schools. Participants and their parents provided
consent before the students completed an anony-
mous, self-administered web-based questionnaire
after their computer class. The study received
approval from the Research Ethics Committee of
the Faculty of Medicine, Chiang Mai University
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(PED-2558-03436).

Participant demographics, including age, gen-
der, school type, academic achievement, body
weight, and height, were recorded. The weight
and height of the participants were self-reported.
BMI percentile categories were classified according
to the World Health Organization (WHO) cut-off
points (underweight, normal weight, overweight,
and obesity) based on their age and gender (25).

The Youth Self Report (YSR) questionnaire’s
Attention Problems (AP) subscale assessed atten-
tion problems through nine items scored on a
three-point scale, measuring inattention, hyper-
activity, and impulsivity, with a higher score indi-
cating more significant attention problems. The
YSR is known to have good psychometric proper-
ties, with a Cronbach’s alpha of 0.83 and test-retest
reliability of 0.79 in the original version (26-28).
T-scores of 70 or higher, representing two standard
deviations above the mean, are considered to be in
the clinical range for the clinical scales (29). Dicho-
tomizing the outcome variable facilitated the
identification of factors associated with clinically
relevant levels of attention difficulties. Lifestyle
behaviors were assessed using the Youth Risk
Behavior Surveillance System developed by the
Centers for Disease Control and Prevention for
adolescents aged 13-18 years (30).

Descriptive statistics were used to assess
the quantitative data. Bivariate and multivariable
logistic regression analyses were conducted to cal-
culate the odds ratio (OR) and adjusted odds ratio
(aOR). Additionally, univariable and multivariable
linear regression analyses were performed to ex-
plore the associations between lifestyle factors
and attention problems, adjusting for potential
confounders. Collinearity and interaction among
the factors were tested. Significant lifestyle factors
associated with attention problems were further
analyzed by the response score group for lifestyle
factors, using analysis of variance (ANOVA). All anal-
yses were performed using SPSS software, version
22.0 (IBM Corp, Armonk, NY, USA) for Windows.

RESULTS

Of the 5,639 students enrolled, 4,370 completed
the questionnaires, resulting in a response rate of
71.5%. Males comprised 50.9% of the respondents.
According to the YSR-AP scores, 2% of participants
were identified with clinical attention problems,
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while 4% were on the borderline. The gender  The participant characteristics, stratified by YSR-AP
distribution was even across all groups. A higher ~ cut points, are detailed in Table 1.

percentage of older adolescents (16-18 years) were Bivariate logistic regression analysis, as shown
observed in the clinical attention problems group. in Table 2, revealed that adolescents attending

Table 1. Characteristics of participants stratified by the Youth Self Report-Attention Problems (YSR-AP) cut point score
and the associations with clinical attention problems (n=4,370).

Overall cohort Clinical attention Normal to

Characteristics, n (%) (n=4,370) problems borderline OR aOR
(n=87) (n=4,283)

Gender

Male 2,223 (50.9) 48 (55.2) 2,175 (54.3) 119 0.82

Female 2,147 (49.1) 39 (44.8) 2,108 (45.7) Reference Reference
Age

13-15 2,389 (54.7) 39 (44.8) 2,350 (54.9) 0.67 0.66

16-18 1,981 (45.3) 48 (55.2) 1,933 (45.1) Reference Reference
School

Secondary school 3,404 (77.9) 60 (69.0) 3,344 (78.1) 0.62" 0.83

Vocational school 966 (22.1) 27 (31.0) 939 (21.9) Reference Reference
BMI percentile (n=4,356)

Underweight 902 (20.7) 46 (17.8) 856 (20.9) 0.86 1.23

Normal 2,701 (62.0) 157 (60.9) 2,544 (62.1) Reference Reference

Overweight 427(9.8) 27(10.5) 400 (9.8) 110 1.35

Obese 326 (7.5) 28 (10.9) 298 (7.3) 112 1.32
Academic achievement (n=4,064)

Mostly A’s or B's 2,809 (69.1) 39 (534) 2,770 (69.4) 0.51" 0.59"

Grade Cto D 1,255 (30.9) 34 (46.6) 1,221 (30.6) Reference  Reference
Physical activity >60 min per day

Not every day 3,791 (86.8) 73 (83.9) 3,718 (86.8) 0.79 0.79

Every day 579 (13.2) 14 (16.1) 565 (13.2) Reference Reference
Sleep time

Inadequate sleep 3,210 (73.5) 69 (79.3) 3,141 (73.4) 1.39 1.15

Adequate sleep 1,159 (26.5) 18 (20.7) 1,141 (26.6) Reference Reference
Media use

>2 hours per day 2,416 (55.3) 72 (82.8) 2,344 (54.7) 3.97 3.21"

<2 hours per day 1,954 (44.7) 15 (17.2) 1,939 (45.3) Reference Reference
Breakfast

Skipped breakfast 1,749 (40.0) 49 (56.3) 1,700 (39.7) 1.96™ 1.46

Breakfast everyday 2,621 (60.0) 38 (43.7) 2,583 (60.3) Reference Reference
Consume fruit

Not everyday 3,141 (71.9) 64 (73.6) 3,077 (71.8) 1.09 1.34

>1 time per day 1,229 (28.1) 23 (26.4) 1,206 (28.2) Reference Reference
Consume vegetable (N=4369)

Not everyday 2,792 (63.9) 57 (65.5) 2,735 (63.9) 1.08 115

>1 time per day 1,577 (36.1) 30 (34.5) 1,547 (36.1) Reference Reference
Consume juice

Not everyday 3,618 (82.8) 73 (83.9) 3,545 (82.8) 1.09 0.78

=1 time per day 752 (17.2) 14 (16.1) 738 (17.2) Reference Reference
Consume milk

Not everyday 2,256 (51.6) 54 (62.1) 2,202 (48.6) 1.55 1.27

>1 time per day 2,114 (48.4) 33 (37.9) 2,081 (51.4) Reference Reference
Consume soft drink

>1 time per day 3,188 (73.0) 22 (25.3) 1,159 (27.1) 0.91 0.92

Not everyday 1,181 (27.0) 65 (74.7) 3,123 (72.9) Reference Reference

OR, odds ratio; aOR, adjusted odds ratio

Model adjusted for gender, age, school, BMI percentile, academic achievement, physical activity, sleep duration, media
use, breakfast, fruit, vegetable, juice, milk and soft drink consumption.

"p < 0.05; "p < 0.01
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Table 2. Multiple linear regression analyses predicting attention problems in adolescents 13-18 years old (n=4,370).

Univariate Multiple linear regression analysis
Variable analysis
p-value SE p t p-value 95% CI
Gender 0.090 0.18 0.10 0.03 1.83 0.07 -0.01-0.37
Age <0.001 0.12 0.03 0.07 3.70 <0.01 0.05-0.18
School <0.001 0.10 0.13 0.01 0.74 0.46 -0.15-0.34
BMI percentile <0.001 0.06 0.05 0.02 1.28 0.20 -0.03-0.15
Physical activity <0.001 -0.09 0.02 -0.07 -426 <0.01 -0.13 - -0.05
Sleep time <0.001 -0.26 0.04 -0.11 =712 <0.01 -0.33--0.19
Media use <0.001 0.24 0.02 0.16 10.82 <0.01 0.19 - 0.28
Breakfast <0.001 -0.09 0.02 -0.06 -4.30 <0.01 -0.12 - -0.05
Consume fruit <0.001 -0.04 0.03 -0.02 -105 0.29 -0.10 - 0.03
Consume vegetable <0.001 -0.07 0.03 -0.04 -2.54 0.01 -0.13 - -0.02
Consume juice <0.001 -0.04 0.04 -0.02 -103 0.30 -0.11-0.03
Consume milk <0.001 -0.06 0.03 -0.03 -213 0.03 -0.11--0.01
Consume soft drink <0.001 0.19 0.03 0.08 5.54 <0.01 0.12 - 0.26

b, Unstandardized coefficients; SE, standard error; B, standardized coefficients; CI, confidence interval

vocational schools had a significantly higher like-
lihood of having clinical attention problems com-
pared to those in secondary schools (OR = 0.62,
95% CI = 0.39-0.99). Lower academic achievement
was also associated with a higher risk of clinical
attention problems (OR = 0.51, 95% CI = 0.32-0.81).
Adolescents who reported media use of 2 hours or
more per day were nearly four times more likely
to have clinical attention problems (OR = 3.97,
95% CI = 2.27-6.95). Additionally, skipping break-
fast was significantly associated with clinical
attention problems (OR =1.96, 95% CI =1.28-3.01).

In the multivariable logistic regression analysis,
after adjusting for potential confounders, media
use of 2 hours or more per day remained a signi-
ficant predictor of clinical attention problems
(aOR = 3.21, 95% CI = 1.81-5.71). Lower academic
achievement also remained significantly associated
with clinical attention problems after adjustment
(@aOR = 0.59, 95% CI = 0.36-0.96). However, the
associations between school type and breakfast
habits with clinical attention problems were at-
tenuated and no longer statistically significant
after adjustment.

Multivariable linear regression analyses revealed
that older age, increased media use, and soft drinks
consumption were positively associated with higher
attention problem scores. Conversely, physical
activity, adequate sleep, regular breakfast intake,
and consumption of vegetables and milk showed
significant negative associations with attention
problems scores.

Biomedical Sciences and Clinical Medicine 2024,63(3):128-135.

The analysis of lifestyle factors and their asso-
ciation with attention problem scores revealed
several significant findings, as illustrated in Fig-
ure 1. Adolescents who engaged in daily physical
activity had significantly lower mean YSR-AP scores
compared to those physically active less than 3
days per week (4.27 vs 4.89, p < 0.001). Regarding
sleep duration, those who slept 8-10 hours per
night had significantly lower scores than those
who slept 6-7 hours or less than 6 hours (4.03,
4.74, and 5.78 respectively, p < 0.001). Adolescents
who reported media use of 5 hours or more per
day had significantly higher scores compared to
those who used media for 3-4 hours and less than
2 hours per day (5.83, 4.70, and 4.11 respectively,
p <0.001).

Analysis of dietary habits and their association
with attention problem scores, as presented in
Figure 2, found that regular breakfast consump-
tion was associated with significantly lower mean
attention problem scores compared to those who
ate breakfast less than 3 days per week (4.37 vs
5.30, p < 0.001). Adolescents who consumed
vegetables 1-3 times per day had significantly
lower scores compared to those who did not
consume vegetables daily (4.43 vs 4.91, p < 0.001).
High soft drink consumption (more than 4 times
per day) correlated with significantly higher at-
tention problem scores compared to consuming
soft drinks 1-2 times per day (6.08 vs 4.86, p < 0.001).
Milk consumption 1-3 times per day was linked
to lower mean scores compared to no daily milk
consumption (4.49 vs 5.00, p < 0.001).
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Figure 1. Attention problem scores according to the response scores for the lifestyle factors.
“Statistically significant difference of Youth Self Report-Attention Problems (YSR-AP) scores between 2 groups at p < 0.05
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Figure 2. Attention problem scores according to the response scores for the dietary habits.
“Statistically significant difference of Youth Self Report-Attention Problems (YSR-AP) scores between 2 groups at p < 0.05

DISCUSSION

Our study reveals a concerning trend of un-
healthy lifestyles among adolescents in Chiang
Mai, characterized by limited physical activity,
inadequate sleep, excessive media use, and poor
dietary habits. Notably, we found that media use
of 2 hours or more per day was significantly asso-
ciated with clinical attention problems, even after
controlling for potential confounders such as age,
gender, BMI percentile, and other lifestyle factors.

This aligns with previous research (23, 24), which
identified significant associations between screen
media use and ADHD-related behaviors. Extending
these findings, our study demonstrates how exces-
sive media use correlates with clinically significant
attention problems among Thai adolescents.
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Thorell et al. (31) suggested reciprocal associations
between digital media use and ADHD symptoms,
indicating that children with ADHD might be pre-
disposed to developing problematic digital media
habits, potentially exacerbating their symptoms
and complicating their daily life. Although our
cross-sectional design does not allow us to deter-
mine causality or the direction of these relation-
ships, it underscores the need to consider the
complex, bidirectional interactions between digi-
tal media use and ADHD symptoms.

Several mechanisms could potentially explain
the link between excessive media use and attention
problems. For instance, digital media may displace
essential activities such as sleep, physical activi-
ty, and face-to-face social interactions, which are

Biomedical Sciences and Clinical Medicine 2024,63(3):128-135.
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vital for cognitive and behavioral development (31).
Moreover, the fast-paced and stimulating nature
of digital content could contribute to attentional
difficulties and impulsivity in adolescents (32).

Our findings also corroborate previous research
indicating significant relationships between various
lifestyle factors such as skipping breakfast (33, 34),
excessive media use (23, 24), insufficient sleep
duration (21), and low physical activity levels (22)
and increased attention problems. Notably, ado-
lescents who engaged in daily physical activity and
achieved adequate sleep (8-10 hours per night)
had significantly lower mean YSR-AP scores than
their less active or sleep-deprived counterparts,
supporting the notion that insufficient sleep and
inadequate physical activity are associated with
heightened attention problems (35, 36).

We also discovered protective effects of regular
breakfast consumption and the intake of vegeta-
bles and milk against attention problems. Ado-
lescents consuming these items 1-3 times per day
exhibited significantly lower attention problem
scores than those who did not, echoing previous
findings that associate high vegetable intake and
regular breakfast consumption with reduced ADHD
symptoms (18).

Furthermore, our analysis supports the link
between high soft drink consumption (more than
4 times per day) and increased attention prob-
lems (37-39). Potential mechanisms for these
associations might involve sugar intake dynamics,
such as sugar tolerance, reactive hypoglycemia
post-ingestion, and diminished consumption of
essential micronutrients (40). The lack of aware-
ness about healthy dietary habits among ado-
lescents with attention problems, coupled with
their propensity for risk-taking behaviors, might
explain these patterns (41). Nevertheless, more
longitudinal research is needed to verify the effec-
tiveness of dietary interventions for ADHD in this
demographic.

It is important to note that while our multi-
variate linear regression analysis identified asso-
ciations between lifestyle factors and attention
problem scores, these scores do not confirm that
participants meet the criteria for clinical attention
problems. Although lifestyle modifications should
not replace medication as primary treatment, they
could serve as a valuable adjunct in managing
attention problems in adolescents. Our results

Biomedical Sciences and Clinical Medicine 2024,63(3):128-135.

have significant clinical implications for assessing
and managing attention problems, suggesting
that clinicians and parents should consider the
potential adverse impacts of excessive media
use and other unhealthy lifestyle factors. Imple-
menting strategies to monitor and limit screen
time, promote regular physical activity, ensure
sufficient sleep, and encourage a balanced diet
could form a comprehensive approach to manag-
ing attention difficulties.

The strengths of this study include its large,
representative sample and the comprehensive
assessment of various lifestyle factors associated
with attention problems in adolescents. However,
some limitations should be noted. Firstly, the cross-
sectional design precludes causal inferences.
Longitudinal studies are needed to establish the
directionality of the observed associations and to
evaluate the effectiveness of lifestyle interven-
tions for managing attention problems. Secondly,
the reliance on self-reported data may introduce
recall bias and other response biases, although
the anonymous web-based questionnaire might
have mitigated this issue. Thirdly, the YSR-AP
scale, while a reliable and valid tool, does not pro-
vide a clinical diagnosis of ADHD. Future studies
should consider using more comprehensive di-
agnostic assessments. Lastly, the lack of data on
participants’ underlying medical conditions, such
as pre-existing ADHD and their mood status,
which may influence attention problems, should
be acknowledged.

CONCLUSIONS

Our study highlights the critical role of life-
style factors in the management of attention
problems among adolescents. We strongly advo-
cate for healthcare professionals to routinely
screen for unhealthy lifestyle habits and provide
comprehensive guidance on adopting healthier
behaviors. This approach should be integral to
the management strategies for attention difficul-
ties in this demographic.
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