predicts adult depression and associated
brain function and behavior

Adolescent body mass index trajectory

Background

The high depression prevalence highlights the importance of its early detection.
The prevalence of overweight and obesity in adolescents has been associated
with a higher risk of depression ' 2. Here, we test whether the longitudinal BMI
development Is predictive for depression development and its associated brain
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Aims
Aim 1: ldentify distinct BMI trajectory clusters across ages

14, 19 and 22 in adolescents.

Aim 2: Examine whether BMI trajectory predicts adult
depressive symptoms and eating behaviors.

function and behavior. Identifying the predictive role of BMI trajectories could

provide a simple,

low-cost, and modifiable

development of depression.

Method

d.

b. Research aims and analyses flow

Study design
Age 14 Age 19
= R IMAGEN
Project
’Rjj;m Age 14 AgelS Age22
— N=~2000 N=~1400 N=~1300

Participants with
available BMI data
across age 14, 19, 22

Monetary Incentive Delay

($)
@ task (MID, fMRI)

Body mass index
= (BMI)

V
.'a.ﬂ'
Center for Epidemiological @'@ Three Factor Eating ® ® N=751
Studies Depression Scale Questionnaire (TFEQ) w * (397 females)
(CESD)
Monetary Incentive Delay task (MID) \L
Age 22 }
La.rge E - - .'g .g‘ ‘.l[;:;; l
win 079, )
N? Depressive || Eating Neural reward
win +0 . Ny
symptoms behaviors || sensitivity
> (N=748) (N=748) (N=631)
Cue/anticipation Delay Target feedback
250 ms 4000- 100-300 ms 1450 ms
4500 ms

Results

iInstrument for detecting the

Aim 3. Examine whether BMI trajectory predicts adult neural
reward sensitivity.

Participants:

N=751 adolescents
Measurements:

« BMI at ages 14, 19, and 22.

* Depressive symptoms at age 22 were assessed with the Center for
Epidemiologic Studies Depression Scale(CESD).

« Eating behaviors were measured at age 22 using the Three-Factor Eating
Questionnaire.

* Neural reward sensitivity at age 22 was assessed using the monetary
iIncentive delay (MID) task during functional MRI scanning

Analyses:

Latent BMI trajectories identification: latent class growth mixture modelling
(LCGMM) ; linear mixed-effect models; Bayesian mixed-effect models.
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The association between BMI trajectory and adult neural reward
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Estimates

Participants in the trajectory 5 showed significantly lower brain activation in the right
lateral OFC at age 22 (95% CI [-0.228 -0.007], B = -0.118), compared with those in the
reference BMI trajectory.

* Five distinct BMI trajectories: Low-stable (trajectory 1), average-increasing (trajectory
2), average-decreasing (trajectory 3), high-decreasing-increasing (trajectory 4), and
high-increasing-decreasing (trajectory 5).

« Compared to the trajectory 1, participants in the trajectory 5 had significantly higher
depressive scores and greater likelihood of subclinical depression (OR=2.188, 95%
Cl=[1.00, 4.74], p < 0.05), more maladaptive eating behaviors including cognitive
restraint and emotional eating.
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Conclusion

A BMI trajectory characterized by high-increasing-decreasing patterns from age 14 to age

22 Is a risk factor for adult mental health problems and abnormal brain reward sensitivity.

These findings highlight the importance of targeting BMI development during adolescence

to inform personalized prevention and treatment strategies.
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