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ABSTRACT

Background: Daytime sleepiness, a common phenomenon among adolescents focused on academics, has negative effects on aspects
such as growth and overall learning. However, research on various drugs and diseases affecting daytime sleepiness is lacking in
the reality. Therefore, this study aims to investigate the factors influencing daytime sleepiness in adolescents with daytime sleepiness.
Methods: This study was conducted through a survey of 2,432 middle and high school students, aged 14 to 19. The questionnaire
consisted of information on socio-demographic characteristics, overall health status, and sleep patterns. The Pediatric Daytime
Sleepiness Scale (PDSS), translated into Korean, was used to assess daytime sleepiness. Daytime sleepiness was measured by
calculating the total score for each item of the PDSS, and divided into two groups based on the cutoff value of 19, which was the
upper quartile. Results: We analyzed a total of 1,770 students including 799 boys and 971 girls. Students with a PDSS score of 19
or higher made up 33.3% of boys and 66.7% of girls. In multivariate analyses, females, smoking, poor self-reported health level,
sleep after 12 am, not feeling refreshed in the morning, headache, muscle pain, and scoliosis increased the risk of daytime sleepiness
significantly. The AUROC of PDSS, including significant factors in multivariate analyses, was 0.751 (95% CI 0.725~0.776).
Conclusions: Daytime sleepiness in adolescents affects growth, academic performance, and emotional stability. Therefore, it is
important to manage medications, diseases, and other factors that affect daytime sleepiness on a social level.

KEYWORDS: Adolescent, cross-sectional survey, daytime sleepiness, Pediatric daytime sleepiness scale
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Table 1. Baseline characteristics according to Pediatric Daytime Sleepiness Scale score

Characteristic Total PDSS (<19) PDSS (+19) p-value
(n=1,770) (n=1,322) (n=448)

PDSS score 15.0+£5.2 12.8+4.0 214423

Sex <0.001
Female 971 (54.9) 672 (50.8) 299 (66.7)
Male 799 (45.1) 650 (49.2) 149 (33.3)

Age (years) 0.004
<15 750 (42.7) 585 (44.6) 165 (36.9)
>15 1,008 (57.3) 726 (55.4) 282 (63.1)

Smoking 0.006
Yes 27(1.5) 14 (1.1) 13 (2.9)
No 1,725 (98.5) 1,292 (98.9) 433 (97.1)

Alcohol consumption 0.003
Yes 349 (19.8) 239 (18.2) 110 (24.6)
No 1,411 (80.2) 1,074 (81.8) 337 (75.4)

Caffeine drink <0.001
Yes 1,487 (85.4) 1,087 (83.6) 400 (90.5)
No 255 (14.6) 213 (16.4) 42 (9.5)

School performance, % 0.041
Average or high 1,381 (78.8) 1,047 (80.0) 334 (75.4)
Low (GPA-low 25%) 371(21.2) 262 (20.0) 109 (24.6)

Self-reported health level <0.001
Average or high 1,616 (92.4) 1,235 (94.6) 381 (86.0)
Low (GPA-low 25%) 133 (7.6) 71 (5.4) 62 (14.0)

Self-reported medication

Pain reliever <0.001
Yes 401 (22.7) 264 (20.0) 137 (30.6)
No 1,369 (77.3) 1,058 (80.0) 311 (69.4)

Digestants 0.029
Yes 199 (11.2) 136 (10.3) 63 (14.1)
No 1,571 (88.8) 1,186 (89.7) 385 (85.9)

Sleeping pill 0.931
Yes 23(1.3) 17 (1.3) 6(1.3)
No 1,747 (98.7) 1305 (98.7) 442 (98.7)

Muscle pain reliever 0.009
Yes 279 (15.8) 191 (14.4) 88 (19.6)
No 1,491 (84.2) 1,131 (85.6) 360 (80.4)

Cold medicine 0.269
Yes 71 (4.0) 57 (4.3) 14 (3.1)
No 1,699 (96.0) 1,265 (95.7) 434 (96.9)

Refreshed in morning <0.001
Yes 600 (34.1) 552 (42.1) 48 (10.7)
No 1,158 (65.9) 759 (57.9) 399 (89.3)

Time going to bed (hour) <0.001
Before 12 am 512(29.3) 444 (34.0) 68 (15.3)
After 12 am 1,238 (70.7) 862 (66.0) 376 (84.7)

Time taken to fall asleep (min) 0.005
<20 1,288 (72.8) 985 (74.5) 303 (67.6)
>20 482 (27.2) 337 (25.5) 145 (32.4)

Wake-up time (hour) 0.012
Before 7 am 692 (39.6) 494 (37.9) 198 (44.6)
After 7 am 1,057 (60.4) 811 (62.1) 246 (55.4)

Duration of night sleep (hour) <0.001
<6 517 (29.2) 337 (25.5) 180 (40.2)
>6 1,253 (70.8) 985 (74.5) 268 (59.8)

GPA, Grade point average; PDSS, Pediatric Daytime Sleepiness Scale
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Table 2. Univariate analysis of Self-reported medical conditions associated with Daytime Sleepiness
) o PDSS (<19) PDSS (>19)
Self-reported medical conditions p-value
(n=1,322) (n=448)
Headache Yes 182 (13.8) 126 (28.1) <0.001
No 1,140 (86.2) 322 (71.9)
Muscle pain Yes 213 (16.1) 135 (30.1) <0.001
No 1,109 (83.9) 313 (69.9)
Scoliosis Yes 69 (5.2) 59 (13.2) <0.001
No 1,253 (94.8) 389 (86.8)
GI trouble Yes 129 (9.8) 87 (19.4) <0.001
No 1,193 (90.2) 361 (80.6)
Constipation Yes 93 (7.0) 58 (12.9) <0.001
No 1,229 (93.0) 390 (87.1)
Atopic dermatitis Yes 179 (13.5) 82 (18.3) 0.014
No 1,143 (86.5) 366 (81.7)
Sinusitis Yes 112 (8.5) 50 (11.2) 0.088
No 1,210 (91.5) 398 (88.8)
Asthma Yes 31(2.3) 15(3.3) 0.263
No 1,291 (97.7) 433 (96.7)
Unstable mood Yes 28 (2.1) 23 (5.1) 0.001
No 1,294 (97.9) 425 (94.9)
GI, gastrointestinal; PDSS, Pediatric Daytime Sleepiness Scale
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Table 3. Univariate and multivariable regression analyses to identify predictors associated with Daytime Sleepiness

. Unadjusted OR Model I Model II
Predictors
(95% CI) Adjusted OR (95% CI) Adjusted OR (95% CI)
Female 1.94 (1.55-2.43)** 1.77 (1.36-2.30)** 1.64 (1.27-2.12)**
Age>15 1.38 (1.10-1.72)**
Smoking 2.77 (1.29-5.95)** 2.40 (1.02-5.65)* 2.65(1.13-6.21)*
Alcohol 1.47 (1.14-1.90)**
Caffeine 1.87 (1.31-2.65)**
School performance (GPA-low 25%) 1.30 (1.01-1.68)*
Self-reported health level (Poor) 2.83 (1.98-4.06)** 2.32 (1.56-3.44)** 1.90 (1.27-2.87)**

Pain reliever

Digestants

Muscle pain reliever
Non-refreshed in morning

Time going to bed (After 12 am)
Time taken to fall asleep (>20 min)
Wake up time (before 7 am)
Duration of night sleep (<6 hour)
Headache

Muscle pain

Scoliosis

GI trouble

Constipation

Atopic dermatitis

Unstable mood

1.78 (1.39-2.27)**
1.45 (1.05-2.00)*
1.44 (1.09-1.90)*
6.05 (4.40-8.32)%*
2.85 (2.15-3.78)**
1.40 (1.11-1.77)*
1.32 (1.06-1.64)*
1.96 (1.57-2.46)**
2.45 (1.89-3.17)%*
2.25 (1.75-2.88)**
2.75 (1.91-3.97)%*
2.23 (1.66-3.00)**
1.96 (1.39-2.78)**
1.43 (1.07-1.91)*
2.50 (1.43-4.39)**

1.38 (1.05-1.81)*

4.41 (3.13-6.23)** 4.24 (3.00-6.00)**
1.99 (1.45-2.73)** 1.95 (1.42-2.67)**

1.70 (1.27-2.29)**
1.36 (1.02-1.81)*
2.01 (1.32-3.05)**

Factors not statistically significant in multivariate logistic regression were presented as blank in the table.
CI, confidence interval; GPA, Grade point average; OR, odds ratio

#p<0.05, **p<0.01.
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Fig. 1. The area under receiver operating characteristic (AUROC) curve for daytime sleepiness

Table 4. Correlation analysis of Pediatric Daytime Sleepiness Scale

score and Self-reported medical conditions

Self-reported medical conditions ~ PDSS score p-value
Headache 0.167 <0.001
Muscle pain 0.194 <0.001
Scoliosis 0.129 <0.001
GI trouble 0.163 <0.001
Constipation 0.154 <0.001
Atopic dermatitis 0.078 <0.001
Sinusitis 0.050 0.034
Asthma 0.056 0.019
Unstable mood 0.102 <0.001

GI, gastrointestinal; PDSS, pediatric daytime sleepiness scale
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