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Mental Health Problems in Child and Adolescent Obesity
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Objectives: The purpose of this study was to investigate mental health problems in obese child and adolescent patients. We assess

the frequency of mental health problems and their differences according to sex, school grade and severity of obesity.

Methods: The sample consisted of 106 children and adolescents aged 8—16 years (61 boys with mean age 10.98 +2.26, 45
girls with mean age 9.74+1.96, p=.004) who were diagnosed with obesity and recruited at the Department of Pediatrics of Jeju
National University Hospital. The participants completed the Korean-Child Behavior Checklist (K-CBCL), Children’s Depres-
sion Inventory (CDI), Korean version of the Eating Attitude Test-26 (KEAT-26), and somatotype drawings.

Results: The percentage of participants having a T-score in clinical range on one or more CBCL subscale was 37.7%. The per-

centage of participants in the high risk group for depression (CDI score above 17) was 20.8% and that in the high risk group for

cating disorder (EAT-26 score above 20) was 6%. The girls showed significantly lower CBCL T-scores in social competence
(48.39415.66 vs. 38.91 £22.04, p=.011), adjustment function (49.51 4 17.35 vs. 40.38 £22.58, p=.020) and school competence
(53.34+£10.47 vs. 48.22 = 15.11, p=.042) than the boys, but the percentages of boys and girls in clinical range were not significantly

different. The middle school students showed (significantly) higher CBCL T-scores in somatic symptoms (60.86+9.44 vs.
55.74+6.76, p=.005), aggressive behavior (58.81+6.74 vs. 54.68 £ 6.22, p=.009), total problems (59.86+9.91 vs. 54.88 +9.76,
p=.039) and externalizing problems (57.90£10.57 vs. 52.44£9.38, p=.022) than the elementary school students. The severe
obesity group showed significantly higher CBCL T-scores in attention problems (59.18 £9.45 vs. 54.15+5.34, p=.001), social
problems (59.25+8.59 vs. 55.96 = 6.50, p=.038), delinquent behavior (58.07 £6.97 vs. 54.73 £6.00, p=.017) and total problems
(59.21£11.65 vs. 54.67£9.03, p=.037) than the mild to moderate obesity group.

Conclusion: Significant proportions of obese children and adolescents suffer from mental health problems. Clinicians need to

pay attention to the mental health risk, especially in obese adolescents and severely obese children and adolescents.

KEY WORDS: Obesity - Child and Adolescents - Mental Health Problem.
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Table 1. Demographic characteristics of participants

Total Male (N=61) Female (N=45) p-value

Age, mean (SD) 10.44 (£2.22) 10.98 (£2.26) 9.74 (£1.96) .004
Grade, middle school, % 19.6 24.6 13.0 150
Obesity rate, mean (SD) 43.74 (£14.64) 43.61 (+£15.22) 43.92 (£13.99) 914
Obesity severity .829

Mild to moderate obesity 72.9 71.8 71.7

Severe obesity 27.1 28.2 28.3
Daily exercise hours: <30 min/day, % 44.9 30.6 60.6 016
Time of computer usage: >2 hours/day, % 7.6 11.1 3.3 366
Daily TV watching time: =2 hours/day, % 34.3 36.1 32.4 .804
After-school study hours: >2 hours/day, % 55.7 58.3 52.9 .810
Time of smartphone usage: =2 hours/day, % 18.2 22.7 13.6 .698

Table 2. Prevalence of psychosocial and behavioral problems
in participants

Number (%) of children

by category

Non-clinical Clinical®
CBCL_total problems 89 (84.0) 17 (16.0)
CBCL_internalizing problems 89 (84.0) 17 (16.0)
CBCL_externalizing problems 93 (87.7) 13 (12.3)
CBCL_anxious/depressed 101 (95.3) 5(4.7)
CBCL_withdrawn/depressed 101 (95.3) 5(4.7)
CBCL_somatic complaints 97 (92.4) 8 (7.6)
CBCL_social problems 99 (93.4) 7 (6.6)
CBCL_thought problems 101 (95.3) 5(4.7)
CBCL_attention problems 101 (95.3) 5 (4.7)
CBCL_delinquent behavior 102 (96.2) 4 (3.8)
CBCL_aggressive behavior 103 (97.2) 3(2.8)
CBCL_social competence 92 (98.9) 1(1.1)
CBCL_adjustment function 89 (96.7) 3(3.3)
CBCL_school competence 102 (100) 0 (0)
CBCL_total* 66 (62.3) 40 (37.7)
CDI 61 (79.2) 16 (20.8)"
EAT-26 63 (94.0) 4 (6.0)

=, percentage of more than one CBCL subscale T-score in clini-
cal range, 1 : definition of clinical group: CBCL score >70 (ex-
clusion: total problems > 64, social competence, school com-
petence <30, adjustment function <36), CDI score >17, EAT-26
score >20. CBCL: Korean-Children Behavior Checklist, CDI: Ko-
rean version of Children’s Depression Inventory, EAT-26: Korean
version of the Eating Attitude Test-26
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Table 3. Mean differences in subscales of CBCL, CDI, EAT-26, somatotype drawings according to sex

4 -
o/ 1T =

Male (N=61), mean (SD) Female (N=45), mean (SD) p-value
CBCL
Total problems
T-score 55.28 (£9.69) 56.67 (+£10.33) .480
Clinical group, N (%) 10 (16.4) 7 (15.6) 1.00
Internalizing problems
T-score 53.95 (+10.01) 54.71 (£10.31) 704
Clinical group, N (%) 8 (13.1) 9 (20.0) 424
Externalizing problems
T-score 52.95 (+9.80) 54,29 (£9.91) 491
Clinical group, N (%) 9 (14.8) 4(8.9) .551
Anxious/depressed
T-score 54.93 (£6.56) 54.84 (+6.54) .944
Clinical group, N (%) 3 (4.9) 2 (4.4) 1.00
Withdrawn/depressed
T-score 56.41 (+£7.63) 55.76 (£6.91) 651
Clinical group, N (%) 3 (4.9) 2 (4.4) 1.00
Somatic complaints
T-score 56.61 (+£7.23) 56.96 (£8.15) 816
Clinical group, N (%) 5(8.3) 3(6.7) 1.00
Social problems
T-score 56.25 (+7.13) 57.62 (£7.34) .334
Clinical group, N (%) 3(4.9) 4(8.9) 454
Thought problems
T-score 56.26 (+7.48) 56.53 (£6.49) 846
Clinical group, N (%) 3(4.9) 2 (4.4) 1.00
Attention problems
T-score 54.51 (£5.75) 56.80 (+£8.27) .095
Clinical group, N (%) 2 (3.3) 3(6.7) 648
Delinquent behavior
T-score 55.56 (+£7.07) 55.69 (£5.46) 917
Clinical group, N (%) 3(4.9) 1(2.2) 635
Aggressive behavior
T-score 55.26 (+£6.31) 55.82 (+6.81) .663
Clinical group, N (%) 2 (3.3) 122 1.00
Social competence
T-score 48.39 (£15.66) 38.91 (+£22.04) 011*
Clinical group, N (%) 00 122 .387
Adjustment function
T-score 49.51 (£17.35) 40.38 (£22.58) .020*
Clinical group, N (%) 1(1.2 2 (4.4) 559
School competence
T-score 53.34 (+£10.47) 48.22 (+15.11) .042*
Clinical group, N (%) 0 (0) 0 (0) 1.00
Male (N=50), mean (SD) Female (N=30), mean (SD) p-value
CDI 11.36 (£12.21) 13.00 (£11.10) 549
Male (N=52), mean (SD) Female (N=39), mean (SD) p-value
EAT-26 5.92 (£5.2) 7.21 (£7.49) .337
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Table 3. Mean differences in subscales of CBCL, CDI, EAT-26, somatotype drawings according o sex (continued)

Male (N=57), mean (SD) Female (N=39), mean (SD) p-value
Somatotype drawing
Self body image 6.72 (+0.82) 6.44 (+1.02) 135
Ideal body image 4.58 (+0.68) 3.95 (+0.76) <.001"
Score difference between self body image 2.14 (+0.97) 2.49 (£1.10) .107

and ideal body image

Definition of clinical group: CBCL score >70 (exclusion: total problems >é4, social competence, school competence <30, adjust-
ment function <36). *: p<.05, T: p<.01. CBCL: Korean-Children Behavior Checklist, CDI: Korean version of Children’s Depression

Inventory, EAT-26: Korean version of the Eating Attitude Test-26
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Table 4. Mean differences in subscales of CBCL, CDI, EAT-26, somatotype drawings according to grade

Elementary school students (N=85), Middle school students (N=21),

mean (SD) mean (SD) p-value
Sex, male, N (%) 46 (53.5) 15 (71.4) 150
Age 9.63 (+1.47) 13.81 (+1.44) <.001"
Obesity rate 42.65 (£13.34) 48.23 (£18.80) 117
CBCL
Total problems
T-score 54.88 (+9.76) 59.86 (£9.91) .039*
Clinical group, N (%) 11 (12.9) 6 (28.6) 099
Internalizing problems
T-score 53.67 (£9.84) 56.71 (£10.99) 218
Clinical group, N (%) 12 (14.1) 5(23.8) .321
Externalizing problems
T-score 52.44 (+9.38) 57.90 (£10.57) .022*
Clinical group, N (%) 8 (9.4) 5(23.8) 128
Anxious/depressed
T-score 54.74 (+£6.66) 55.52 (+£6.03) .625
Clinical group, N (%) 5(5.9) 0 (0) .580
Withdrawn/depressed
T-score 55.87 (£7.15) 57.19 (£8.03) 461
Clinical group, N (%) 3(3.5) 2 (9.5 257
Somatic complaints
T-score 55.74 (+6.76) 60.86 (+9.44) .005"
Clinical group, N (%) 2 (2.4) 6 (28.6) 0011
Social problems
T-score 56.68 (£7.27) 57.43 (£7.15) 673
Clinical group, N (%) 6(7.1) 1 (4.8) 1.00
Thought problems
T-score 55.80 (£6.51) 58.71 (+8.70) .090
Clinical group, N (%) 3(3.5) 2 (9.5 257
Attention problems
T-score 54.87 (£6.48) 57.95 (+£8.48) .070
Clinical group, N (%) 3(3.5) 2 (9.5 257
Delinquent behavior
T-score 55.04 (£5.56) 57.95 (+8.88) 061
Clinical group, N (%) 1(01.2 3(14.3) .024*
Aggressive behavior
T-score 54.68 (£6.22) 58.81 (+£6.74) .009"
Clinical group, N (%) 2 (2.4) 1(4.8) 488
Social competence
T-score 43.51 (£20.16) 47.86 (£14.04) .353
Clinical group, N (%) 1.2 0 (0) 269
Adjustment function
T-score 45.22 (£20.48) 47.29 (£19.15) 677
Clinical group, N (%) 1(1.2 2 (9.5) 107
School competence
T-score 52.02 (£10.66) 47.71 (£19.27) 169
Clinical group, N (%) 0 (0) 0 (0) 1.00
Elementary school students (N=63),  Middle school students (N=17),
mean (SD) mean (SD) p-value
CDI 11.05 (£11.54) 15.41 (£12.27) 176
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Table 4. Mean differences in subscales of CBCL, CDI, EAT-26, somatotype drawings according to grade (continued)

m

Elementary school students (N=70),

Middle school students (N=21),

mean (SD) mean (SD) p-value
EAT-26 6.79 (+6.63) 5.43 (+4.86) .387
Elementary school students (N=77),  Middle school students (N=19),
mean (SD) mean (SD) p-value
Somatotype drawing
Self body image 6.58 (+0.97) 6.68 (+.67) 671
Ideal body image 4.30 (£0.78) 4.42 (+£0.77) .540
Score difference between self 2.29 (£1.07) 2.26 (£0.87) .933

body image and ideal body image

Definition of clinical group: CBCL score >70 (exclusion: total problems >é4, social competence, school competence <30, ad-
justment function <36). *: p<.05,1: p<.01. CBCL: Korean-Children Behavior Checklist, CDI: Korean version of Children's Depres-
sion Inventory, EAT-26: Korean version of the Eating Attitude Test-26

Table 5. Mean differences in subscales of CBCL, CDI, EAT-26, somatotype drawings according fo obesity severity

Mild to moderate obesity (N=78),

Severe obesity (N=28),

mean (SD) mean (SD) p-value
Sex, male, N (%) 45 (57.7) 16 (55.2) 829
Age 10.22 (+1.97) 11.06 (+£2.72) 136
Obesity rate 36.69 (+7.96) 62.72 (£11.20) <.0017
CBCL
Total problems
T-score 54.67 (£9.03) 59.21 (£11.65) .037*
Clinical group, N (%) 8 (10.3) 9 (32.1) 014*
Internalizing problems
T-score 53.36 (+£10.19) 56.82 (+9.55) 120
Clinical group, N (%) 9 (11.5) 8 (28.6) 067
Externalizing problems
T-score 52.63 (+£9.30) 56.00 (+10.95) .120
Clinical group, N (%) 6(7.7) 7 (25.0) .038*
Anxious/depressed
T-score 54.49 (+6.37) 56.04 (£6.90) .283
Clinical group, N (%) 4(5.1) 1(3.6) 1.00
Withdrawn/depressed
T-score 55.33 (£7.13) 58.36 (£7.47) .060
Clinical group, N (%) 4(5.1) 1(3.6) 1.00
Somatic complaints
T-score 56.19 (+7.35) 58.32 (£8.18) .205
Clinical group, N (%) 4 (5.1) 4 (14.3) 199
Social problems
T-score 55.96 (+6.50) 59.25 (£8.59) .038*
Clinical group, N (%) 3(3.8) 4(14.3) 077
Thought problems
T-score 55.92 (£6.77) 57.64 (+£7.76) .270
Clinical group, N (%) 3 (3.8) 2(7.1) .606
Attention problems
T-score 54.15 (+5.34) 59.18 (+£9.45) 0017
Clinical group, N (%) 1(1.3) 4(14.3) 017*
Delinquent behavior
T-score 54.73 (£6.00) 58.07 (+6.97) .017*
Clinical group, N (%) 1(1.3) 3(10.7) .056*
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Table 5. Mean differences in subscales of CBCL, CDI, EAT-26, somatotype drawings according to obesity severity (continued)

P
=

Mild to moderate obesity (N=78),

Severe obesity (N=28),

mean (SD) mean (SD) p-value
Aggressive behavior
T-score 54.78 (£6.05) 57.50 (+7.38) 057
Clinical population, N (%) (1.3 2(7.1) 170
Social competence
T-score 44.90 (+19.50) 42.89 (+18.30) .636
Clinical population, N (%) 0 (0) 1 (4.0) 269
Adjustment function
T-score 47.05 (£20.15) 41.68 (+£19.99) 228
Clinical group, N (%) (1.3 2(7.1) 166
School competence
T-score 53.47 (£9.66) 4475 (£17.78) 002"
Clinical group, N (%) 00 00 1.00
Mild to moderate obesity (N=57), Severe obesity (N=23),
mean (SD) mean (SD) p-value
CDI 11.23 (£12.25) 13.83 (£10.45) 374
Mild to moderate obesity (N=53), Severe obesity (N=19),
mean (SD) mean (SD) p-value
EAT-26 6.63 (+6.54) 6.04 (+£5.55) 697
Mild to moderate obesity (N=71), Severe obesity (N=25),
mean (SD) mean (SD) p-value
Somatotype drawing
Self body image 6.48 (£0.91) 6.96 (+0.84) .022*
Ideal body image 4.25 (+£0.81) 4.52 (+0.65) .140
Score difference between self body 223 (+1.11) 2.44 (+0.77) 374

image and ideal body image

Definition of clinical group: CBCL score >70 (exclusion: total problems >é4, social competence, school competence <30, ad-
justment function <36). *: p<.05, T: p<.01. CBCL: Korean-Children Behavior Checklist, CDI: Korean version of Children’s Depres-

sion Inventory, EAT-26: Korean

version of the Eating Attitude Test-26
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