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1 n (%) M(Q, Q) xxs
Tab.1 Comparison of general clinical data among four groups of patients n ( %) M (Q, Q;) x+s
Population Underweight Normal weight Overweight Obesity X2/H/F P
Variable
(n=140) (n=13) (n=93) (n=25) (n=9) value  value

Gender 8.301  0.031

Male 38(27.14) 4(10.50) 20( 52.60) 8(21.10) 6(15.80)

Female 102( 72.86) 9( 8.80) 73(71.60) 17( 16.70) 3(2.90)
Age( years) 15.48+1.44 16.23+1.24 15.37+1.39 15.44+1.64 15.67+1.50 1.451 0.231
Age of onset( years) 14.00( 13.00 15.00)  15.00( 12.50 15.50)  14.00( 13.00 15.00)  13.00( 12.00 15.50)  14.00( 14.00 15.00)  1.880  0.598
Course of disease( months) 18.00( 11.00 36.00)  20.00( 9.00 42.00)  18.00( 12.00 30.00)  24.00( 9.00 36.00) 15.00( 8.50 24.00) 0.479  0.923
Antidepressants 2.614  0.858

None 42(28.57) 3(7.30) 26( 63.40) 9(22.00) 3(7.30)

SSRIs 94( 63.95) 10( 11.50) 57( 65.50) 14( 16.10) 6(6.90)

Others 11(7.48) 0(9.09) 10( 83.30) 2(16.70)
CES-D score 38.44x11.61 36.46+13.32 39.20+11.43 35.92+12.27 38.22+11.07 0.633  0.595
Inflammatory cytokines( pg/ml)

1.0 0.46( 0.32 0.62) 0.43(0.30 0.50) 0.47(0.31 0.67) 0.41(0.36 0.68) 0.46(0.42 0.61) 2.188  0.534

IL17A 1.81( 1.25 2.90) 1.57( 1.11 2.08) 1.75(1.22 3.01) 1.68( 1.25 3.37) 2.40( 1.84 2.93) 4323 0.229

IL-18 0.20( 0.14 0.33) 0.22(0.13 0.27) 0.20( 0.13 0.34) 0.18(0.14 0.27) 0.23(0.17 0.46) 1.130  0.770

IL-6 1.55(1.10 2.09) 1.08(0.85 1.54) 1.52( 1.07 1.95) 1.73( 1.12 2.20) 2.26( 1.91 2.71) 16.217  0.001

I 1.53( 1.26 1.91) 1.21( 1.10 1.66) 1.52(1.27 1.83) 1.65(1.41 1.99) 1.95( 1.75 2.38) 10.926  0.012

TNF-o 0.95(0.75 1.28) 0.76( 0.68 0.92) 0.95(0.74 1.31) 0.96( 0.80 1.42) 1.25(0.88 1.35) 7.879  0.049

2

Tab.2 Binary Logistic regression analysis of influencing factors of obesity in adolescent patients with major depressive disorder

Variable B SE Wald X* OR 95%ClI P value
1L-6 0.916 0.345 7.056 2.500 1.271-4.914 0.008
Gender® 2.424 0.865 7.852 11.292 2.072-61.540 0.005
#: Gender is used as a reference for females.
110 9
15
9
11 3
4
BMI
. : . BMI
12
16
B Zeng et al BMI



Acta Universitatis Medicinalis Anhui

2025 Apr; 60( 4) * 673

Kawai T Autieri M 'V Scalia R. Adipose tissue inflammation and
metabolic dysfunction in obesity J . Am J Physiol Cell Physiol
2021 320(3): C375-91. doi: 10.1152/ajpcell.00379.2020.

Lan X Wang C Li W et al. The association between overweight/
obesity and poor cognitive function is mediated by inflammation in
patients with major depressive disorder J . J Affect Disord 2022
313: 118-25. doi: 10.1016/j.jad.2022.06.073.

KohlerForsberg O Lydholm C N Hjorthgj C et al. Efficacy of
anti-inflammatory treatment on major depressive disorder or depres—
sive symptoms: meta-analysis of clinical trials J . Acta Psychiatr
Scand 2019 139(5) : 404-19. doi: 10.1111/acps.13016.
KarakulaJuchnowicz H Rog J Juchnowicz D et al. The study e—
valuating the effect of probiotic supplementation on the mental sta—
tus inflammation and intestinal barrier in major depressive disor—
der patients using gluten-ree or gluten-containing diet ( SANGUT
study) :
trolled clinical study protocol J . NutrJ 2019 18( 1) : 50. doi:
10.1186/512937-019-0475—x.
Mischoulon D Dunlop B W Kinkead B

a 12-week randomized double-blind and placebo-con—

et al. Omega-3 fatty
acids for major depressive disorder with high inflammation: a ran—
domized dose-finding clinical trial J . J Clin Psychiatry 2022
83('5) : 21m14074. doi: 10.4088/JCP.21m14074.

Smarr K L Keefer A L. Measures of depression and depressive
symptoms: beck depression inventory-I ( BDIHI) center for epi—
demiologic studies depression scale ( CES-D)
scale ( GDS)
and patient health questionnaire-9 ( PHQ-9) ] . Arthritis Care
Res ( Hoboken) 2011 63( Suppl 11) : S454-66. doi: 10.1002/
acr.20556.

geriatric depression

hospital anxiety and depression scale ( HADS)

S . ws/t
586-2018 2018.
National Health and Family Planning Commission of the People’s
Republic of China. Screening for overweight and obesity among

school-age children and adolescents S . Health Industry Standard

10

11

of the People’s Republic of China ws/t 586-2018 2018.

S . ws/t 456
-2014 2014.
National Health and Family Planning Commission of the People’s
Republic of China. Screening standard for malnutrition of school—
age children and adolescents S . Health Industry Standard of the
People’s Republic of China ws/t 456-2014 2014.
Lister N B Baur L A Felix J F et al. Child and adolescent obe—
sity J . Nat Rev Dis Primers 2023 9( 1): 24. doi: 10.1038/
s41572-023-00435-4.
Chen W FengJ JiangS et al. Mendelian randomization analyses
identify bidirectional causal relationships of obesity with psychiatric
disorders J . J Affect Disord 2023 339: 807-14. doi: 10.1016/
j-jad.2023.07.044.
Colasanto M Madigan S Korczak D J. Depression and inflamma—
tion among children and adolescents: a meta-analysis J . J Affect
Disord 2020 277: 940-8. doi: 10.1016/j.jad.2020.09.025.
Gallagher D Siddiqui F Fish J et al. Mesenchymal stromal cells
modulate peripheral stress-induced innate immune activation indi—
rectly limiting the emergence of neuroinflammation-driven depres—
. Biol Psychiatry 2019 86
(9): 712-24. doi: 10.1016/j.biopsych.2019.07.015.
Min]J Yan A F Wang V H C et al. Obesity body image and

sive and anxiety-ike behaviors ]

its impact on children’s eating and exercise behaviors in China: a
nationwide longitudinal study J . Prev Med 2018 106: 101-6.
doi: 10.1016/j.ypmed.2017.10.024.

Choukas-Bradley S Roberts S R Maheux A J et al. The perfect
storm: a developmental-sociocultural framework for the role of so—
cial media in adolescent girls” body image concerns and mental
health J . Clin Child Fam Psychol Rev 2022 25(4): 681-
701. doi: 10.1007 /s10567-022-00404-5.

Mannan M Mamun A Doi S et al. Prospective associations be—
tween depression and obesity for adolescent males and females—a
systematic review and meta-analysis of longitudinal studies ]
PLoS One 2016 11(6): e0157240. doi: 10.1371/journal. pone.
0157240.

Milaneschi Y Simmons W K van Rossum E F C et al. Depres—
sion and obesity:
Mol Psychiatry 2019 24(1):
-0017-5.

evidence of shared biological mechanisms J .

18-33. doi: 10.1038/s41380-018

Zeng P Jiang C Cao J et al. Longitudinal relationship between
weight-adjusted waist index and depressive symptoms in middle—
aged and older Chinese adults: a prospective cohort study J . J
Affect Disord 2024 363: 381-90. doi: 10.1016/j.]jad.2024.07.
080.



* 674 Acta Universitatis Medicinalis Anhui 2025 Apr; 60( 4)

The association of obesity and inflammatory cytokines in adolescent

patients with major depressive disorder
Hao Mingru' > Liu Lewei' >’ Xia Lei’’ Geng Feng® Mo Daming’ Liu Huanzhong®*°
( 'School of Mental Health and Psychological Sciences Anhui Medical University Hefei 230032; > Dept of
Psychiatry Chaohu Hospital of Anhui Medical University Hefei 238000; *Anhui Psychiatric Center Hefei
238000; *Dept of Psychology and Sleep Medicine The Second Affiliated Hospital of Anhui Medical University
Hefei  230601; °Dept of Child and Adolescent Psychology Hefei Fourth People’s Hospital Hefei 230000);
SAnhui Provincial Key Laboratory for Brain Bank Construction and Resource Utilization Hefei 230000)

Abstract Objective To explore the characteristic of obesity in adolescents with major depressive disorder and its
relationship with inflammatory cytokines. Methods One hundred and forty adolescents with major depressive disor—
der were enrolled. According to the classification standard of body mass index ( BMI) for adolescents in China the
patients were classified into underweight group normal group overweight group and obese group. The center for
epidemiologic studies depression scale ( CES-D) was used to evaluate symptoms of depression in patients and ul-
trasensitive multiplex electrochemiluminescence detection technology was used to measure the levels of plasma in—
flammatory cytokines including interleukin( IL) 6 [L-17A IL-1g [L-6 IL-8 and tumour necrosis factor( TNF) .
One-way ANOVA or Kruskal-Wallis H test and chi-square test were used for comparison between groups. Binary Lo-
gistic regression was used to analyze the influencing factors of obesity in adolescent patients with major depressive
disorder. Results Among the 140 adolescent patients with major depressive disorder wasting were 9.3% ( 13/
140)  overweight were 17.9% ( 25/140) and obesity were 6.4% (9/140) respectively. There were statistically
significant differences in gender ( X>=8.301 P<0.05) and inflammatory cytokines IL-6 ( H=16.217 P<0.01)

IL8 ( H=10.926 P<0.05) and TNF-a ( H=7.879 P<0.05) among the four groups. Analysis of covariance
showed that the difference in levels of the inflammatory cytokine IL-6 ( F=4.486 P<0.01) remained statistically
significant after controlling for age gender and antidepressant use. The results of multiple comparisons showed that

compared with the wasting group the plasma IL-6 ( Z=-3.843 P <0.01) were higher in the obese

Bonferroni calibrate
group; compared with the normal group the obesity rate of males was higher than that of females ( X* = 8. 812

P yoniorsoni catibrare <0- 01)  and the level of IL-6 in the obese group ( Z=-3.023 P <0.05) was higher. Bi—
nary Logistic regression analysis showed that plasma IL-6 ( OR=2.500 P<0.01) and gender ( OR=11.292 P<

0.01) were independent influencing factors for obesity in patients with adolescent depressive disorders. Conclusion

Bonferroni calibrate

There are gender differences in obesity rates in adolescents with depressive disorders and obesity is associated
with elevated levels of inflammatory cytokines.
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