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Abstract
Objective  Several studies have shown that maladaptive eating behaviors in childhood predict greater risk for eating 
disorders in adolescence. Whether or not maladaptive eating behaviors could represent developmental risk factors for 
a larger spectrum of psychopathologies is unknown. This study described longitudinal trajectories of overeating and 
picky eating behaviors in boys and girls from ages 2.5 to 6 years. We then examined whether these developmental 
trajectories in childhood are associated with internalizing and externalizing symptoms during mid-adolescence (age 
15).

Methods  2 014 participants were recruited at birth as part of the Quebec Longitudinal Study of Child Development. 
Mothers completed a measure of childhood eating behaviors at 29, 41, 44–56, 56–68 months, and 6 years old. 
Participants completed the Mental Health and Social Inadaptation Assessment for Adolescents at age 15. Latent class 
analyses and univariate regression analyses were conducted.

Results  The optimal model for overeating behaviors had three trajectory groups (early-onset overeating; 14.1%, late-
onset overeating; 24.3%, and never-displayed overeating; 61.6%). Three stable trajectory groups were found for picky 
eating behaviors (high level; 7.1%, mid-level; 37.4%, low level; 55.5%). Higher overeating behaviors in childhood were 
associated with greater impulsivity, hyperactivity, and anxiety in adolescence in girls but not in boys. Trajectories of 
picky eating were not linked with mental-health symptoms in adolescence.

Conclusions  Overeating behaviors appear less stable over time than picky eating behaviors. Our findings highlight 
the importance of addressing psychological well-being and ADHD symptoms in children who overeat, particularly in 
girls, rather than focusing solely on healthy eating habits.
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Introduction
Early childhood is a critical period for shaping long-term 
mental health, in part through its influence on neurode-
velopment [1]. Among the many factors that contribute 
to this developmental trajectory, childhood eating behav-
ior stands out as both a reflection of a child’s environ-
ment [2, 3] and a potential indicator of underlying neural 
processes relevant to mental well-being [4]. Children’s 
eating patterns vary widely, but two particularly salient 
behaviors have generated interest: overeating (OE) and 
picky eating (PE). Children who overeat tend to consume 
food in excess of their nutritional needs, often eating rap-
idly or in the absence of hunger. In contrast, children who 
are considered picky eaters are highly selective, resist-
ing unfamiliar foods or accepting only a narrow range of 
items [4]. Other childhood eating patterns may emerge 
throughout development, such as various responsiveness 
to foods, satiety sensitivity, and slowness in eating. How-
ever, more attention has been given to OE and PE behav-
iors, both in research and in community interventions, 
partly due to their prevalence in childhood. Among chil-
dren aged 2–5 years, evidence suggests that 39% present 
OE and 33% exhibit PE behaviors at least at some point 
[4].

Although OE and PE behaviors are common in child-
hood, key aspects of their developmental course remain 
poorly understood. First, studies in community samples 
have reported varied developmental patterns of OE and 
PE behaviors, including the age at which these behaviors 
emerge and whether they are temporary or persistent [5, 
6]. Second, sex differences are still unclear; for example, 
one study found that males were more likely to have per-
sistent PE [6], while other studies simply controlled for 
sex as a covariate in their analyses (e.g., [4, 5]). Finally, 
unlike some of the other early eating patterns mentioned 
above, OE and PE behaviors have been observed in ado-
lescence and adulthood [7, 8]. However, potential links 
between early OE and PE and later outcomes, such as 
mental-health difficulties, remain understudied.

While OE and PE behaviors have documented asso-
ciations with eating disorders [5, 9], their associations 
with broader dimensions of psychopathology, such 
as externalizing and internalizing symptoms, remain 
unclear. Some cross-sectional studies suggest that OE 
is concurrently associated with symptoms of attention 
deficit/hyperactivity disorder (ADHD). In contrast, PE 
is concurrent with symptoms of autism spectrum disor-
der, ADHD and obsessive-compulsive disorder [10–12]. 
Emotion dysregulation, which has been associated with 
disordered eating in adolescence [13, 14], is a potential 
common mechanism between certain childhood eat-
ing behaviors, like OE, and mental-health difficulties 
later in life. However, evidence for longitudinal associa-
tions is limited. In particular, prior studies indicate that 

PE behaviors before age 5 or 6 are not reliably associated 
with later psychopathology [15–18].

Several important gaps remain in the literature despite 
growing interest in the association between childhood 
eating behaviors and mental health. Recent studies in 
early childhood have focused on neurodevelopmen-
tal disorders, temperament, and self-regulation (e.g., 
[11],[20–22]). Thus, associations between OE and PE 
behaviors and the most common mental-health symp-
toms, anxiety and depression [19], remain understud-
ied. Additionally, very few studies take pubertal status 
into account as a potential moderator, which becomes 
particularly relevant when examining adolescent men-
tal health. Advanced pubertal status has been associated 
with mental-health problems like depression and eating 
disorders [23–26], with hormonal disturbances having 
been linked with emotion dysregulation [27–29]. Over-
all, understanding the overlap and specificity of potential 
risk factors, such as childhood eating and puberty, across 
different psychopathologies, represents a broader chal-
lenge in pediatric psychiatry (e.g [30]). A better under-
standing of the relation between early eating behaviors 
and common mental-health dimensions may help to 
support parenting interventions and psychoeducation in 
early childhood.

Aims & hypotheses
The present study uses a longitudinal design to character-
ize the developmental course of OE and PE in childhood, 
and to study whether OE and PE behaviors may represent 
risk factors for psychopathologies in the internalized or 
externalized spectra in adolescence. The specific aims of 
this study were to (1) describe the development of OE 
and PE behaviors in early childhood, in a large commu-
nity sample representative of the Quebec (Canada) popu-
lation, from 2.5 to 6 years of age; (2) assess the association 
between trajectories of OE and PE behaviors in child-
hood and internalizing and externalizing symptoms dur-
ing adolescence; and (3) examine sex patterns in OE and 
PE trajectories and their association with mental-health 
symptoms during adolescence. Considering advanced 
pubertal status may amplify vulnerability to mental-
health difficulties, it was tested as a potential modera-
tor of the preceding associations. We hypothesized that 
(1) there would be heterogeneity in the developmental 
course of PE and OE; (2) OE would be more strongly 
associated with externalizing behaviors, while PE would 
not be associated with later psychopathology; and (3) 
there would be sex differences and changes based on 
pubertal status in the preceding associations. As previ-
ous studies have reported differences in prevalence [31], 
we expected stronger associations between eating behav-
iors and internalizing symptoms in girls and stronger 
associations between eating behaviors and externalizing 
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symptoms in boys. We also expected stronger associa-
tions in individuals with advanced stages of puberty.

Methods
Participants
Participants were recruited as part of the community-
based cohort from the Quebec Longitudinal Study of 
Child Development (QLSCD). Babies were recruited ran-
domly in 1997–1998 when they were around 5 months 
old, through the Quebec Master Birth Registry. Children 
were included in the present study if their eating behav-
iors were assessed at least once between the ages of 29 
months and 6 years, resulting in the inclusion of N = 2 014 
participants. All procedures were approved by the Health 
Research Ethics Committees of the Quebec Statistics 
Institute and the Sainte-Justine Hospital Research Cen-
tre Research Ethics Board (approval number 2006 − 200, 
2762). Written informed consent was given by the par-
ticipant’s primary caregiver at each data collection point.

Childhood eating behaviors
Childhood eating behaviors were measured via maternal 
report at 29 months, 41 months, 44–56 months, 56–68 
months, and 6 years old (see details on the development 
of the scale and its scoring at: ​"​h​t​t​p​​:​/​/​​w​w​w​.​​i​a​​m​i​l​​l​b​e​​.​s​t​a​​t​.​​
g​o​u​v​.​q​c​.​c​a​"and in [4]). The eating-behaviors ​q​u​e​s​t​i​o​n​n​a​i​
r​e was developed by members of the research team and 
a committee with experts (researchers and clinicians) on 
nutrition. It was designed for short screening to accom-
modate the large cohort longitudinal design of the study, 
and questions were based on those used in the Avon 
Longitudinal Study of Parents and Children [32]. The 
questionnaire was then piloted in an independent sam-
ple of parents with preschool-age children and found to 
have good reliability [4, 33, 34]. Overeating behaviors 
were measured with the following two items: [1] Does 
your child eat too fast?, and [2] Does your child eat too 
much?. Picky eating behaviors were measured with the 
following three items: [1] When she/he is at home with 
you for the main meal, how often does she/he eat a meal 
that is different from the other members of your family?; 
[2] In general, does she/he refuse to eat the food given to 
them?; and [3] In general, does she/he refuse to eat? Each 
item was rated as either “never [1]” “rarely [2]” “some-
times [3]” or “often [4]” by the participant’s mother or 
primary caregiver, except for PE item 1, which was rated 
as “always [1]” “almost always [2]” “sometimes [3]” or 
“almost never [4]”. Cronbach alphas were low (0.484 and 
0.398 for OE and PE, respectively), which is unsurprising 
in scales with very few items [35]. The variables were re-
coded as binary, as intended in the development of the 
scale, where a child was considered as displaying over-
eating if he “often” ate too much and/or at least “some-
times” ate too fast [4]. Similarly, children were considered 

as displaying picky eating if they “always” ate a different 
meal, “often” refused to eat the food prepared by their 
caregiver or “often” refused to eat. For both OE and PE, 
children who were considered to display the behaviors 
were given a score of 1 and children who did not display 
the behaviors had a score of 0, for each data collection 
point.

Mental health assessment
At age 15, participants completed the Mental Health and 
Social Inadaptation Assessment for Adolescents. This 
brief measure assesses key symptoms of several psychi-
atric disorders occurring in the last 12 months [36]. The 
scales of interest for the present study were the three 
internalizing dimensions: Social Phobia (7 items), Gen-
eralized Anxiety (9 items), and Depression (8 items), and 
the three externalizing dimensions: ADHD (16 items 
divided into a Hyperactivity subscale (4 items), an Impul-
sivity subscale (6 items), and an Inattention subscale (6 
items)), Conduct Disorder (4 subscales), and Opposi-
tional Defiant Disorder (9 items). Items were answered 
on a three-point Likert scale, with 0 being “never true”, 
1 being “sometimes true”, and 2 being “always true”. The 
scales have been shown to have good to excellent internal 
consistency (Cronbach alpha's = 0.70–0.97) [36].

Pubertal status
Pubertal status at age 15 was measured using the five 
Tanner stages, also known as the Sexual Maturity Scale 
[37]. In this study, each participant was asked to identify 
pictures that align with their current stage of develop-
ment. These stages describe the physical development of 
breasts, genitals, and pubic hair (from 1 = prepubertal to 
5 = full physical maturity).

Statistical analyses
Missing values  At age 29 months, 1 997 participants 
(49.6% girls) had data on the questionnaire about child-
hood eating behaviors. 1 950 participants (49.7% girls) 
had data at age 41 months and at age 44–56 months, 1 7 41 
(50.4% girls) at 56–68 months, and 1 492 (50.8% girls) at 6 
years old. Missing data were larger for the mental-health 
measure at age 15 (total available sample at 15: N = 1 443, 
52.2% girls). Missing data were handled using semipa-
rametric analyses in SAS with the maximum likelihood 
method of estimation. OE and PE trajectory membership 
was not associated with specific missing data patterns in 
adolescence (i.e., missing data patterns were proportional 
to the trajectory groups). Participants who had available 
data at age 15 did not differ significantly from those who 
did not have data on distributions of ethnicity, as well as 
on baseline childhood eating behaviors. More boys were 
missing data at age 15 (57%) than girls, while the sex dis-
tribution at baseline was equal.

http://www.iamillbe.stat.gouv.qc.ca
http://www.iamillbe.stat.gouv.qc.ca
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Eating behavior trajectories  Modeling of different tra-
jectories for childhood eating behaviors was done with the 
Proc Traj program of SAS (version 9.4) [38]. First, models 
with different numbers of trajectory groups are tested to 
identify the best number to fit the data (e.g., 1, 2, 3, and/or 
4 groups). Second, models with different trajectory shapes 
(e.g., constant, linear, quadratic, and cubic) are tested to 
identify the best shape for each trajectory. Choices for best 
models are guided by the Bayesian Information Criterion 
(BIC), graphic inspection and mean posterior probabili-
ties for group membership. Posterior probabilities rep-
resent a participant’s probability of being assigned to the 
trajectory group. For this study, trajectories for OE and PE 
in childhood were modeled separately. Correlations and a 
chi-square test were conducted to assess the concordance 
between OE and PE trajectories.

Association between OE and PE trajectories and 
mental health  Due to the lack of normality of certain 
mental-health variables, data transformations were done 
before analysis. Based on indices of skewness, kurtosis, 
and visual inspection, a square root transformation was 
found to be adequate for social phobia, hyperactivity, 
and conduct problems. A log transformation offered the 
best transformation for opposition. Original forms were 
retained for impulsivity, inattention, anxiety, and depres-
sive symptoms. Additional File 1 displays the descriptive 
statistics of the mental-health variables. 

Next, univariate linear regression analyses with group 
membership, sex, and their interaction term as predictors 
of internalizing (i.e., depression, anxiety, social phobia) or 
externalizing (i.e., ADHD, conduct disorder, oppositional 
defiant disorder) symptoms were conducted in SPSS 
(version 27). To allow for variability in ADHD symptoms 
to be considered in the analyses, the three ADHD sub-
scales were analyzed as  separate outcomes. Trajectory 
group membership was coded as follows for these analy-
ses: 1 = “never displayed OE” or “never displayed PE”, 2 
= “early-onset OE” or “mid-level PE”, and 3 = “late-onset 
OE” or “high-level PE” (see Results for descriptions of the 
trajectory modelling results). Then, univariate regression 
analyses stratified by sex were performed with OE or PE 
trajectory group membership as predictors, and the rel-
evant scales of the Mental Health and Social Inadapta-
tion Assessment for Adolescents as outcomes. Dummy 
coding was used for sex (i.e., female = 0, male = 1). Using 
the PROCESS macro in SPSS [39], supplementary analy-
ses controlling for BMI at age 15 and to test the potential 
moderating role of pubertal status on the regression anal-
yses were also conducted. A Bonferroni correction  was 
applied to correct for multiple comparisons (corrected 
alpha set at 0.006).

Results
Demographics
At each time point, between 49.6% and 50.8% of the sam-
ple was composed of girls. Nationality was distributed 
in the following way: 72.9% (n = 1 415) Canadian, 32.7% 
(n = 635) French, 7.1% (n = 138) British, 8.9% (n = 167) 
European, 2.8% (n = 54) native, 2% (n = 39) African or 
Haitian, and 12.9% (n = 250) other.

Trajectories of childhood OE
The process of identifying the best model fit for trajecto-
ries of OE and PE behaviors is shown in Additional File 
2. The optimal model for OE behaviors had three trajec-
tory groups, each of them best defined by cubic equa-
tions. There was an “early-onset OE” group (14.1% of the 
cohort), a “late-onset OE” group (24.3% of the cohort), 
and a “never displayed OE” group (61.6% of the cohort). 
The “early-onset OE” group started high with a large 
increase between 29 and 41 months, a decline between 
44 and 56 months and 56–68 months, and remained 
stable towards 6 years old (p <0.05). The “late-onset OE” 
group started relatively low but had a sharp increase in 
OE starting at 44–56 months (p >0.05). The “never dis-
played OE” group stayed low with slight variations over 
time (p <0.01). Figure 1 shows the selected model of three 
trajectories for OE behavior across early childhood in the 
cohort. Mean posterior probabilities were 0.89 (SD = 0.09) 
for the “early-onset OE” group, 0.91 (SD = 0.15) for the 
“late-onset OE” group, and 0.98 (SD = 0.11) for the “never 
displayed OE” group, which represents good fit, accord-
ing to the guidelines by Nagin et al. [40].

Trajectories of childhood PE
The optimal model for childhood PE behaviors had 
three trajectories (p <0.01), with two being defined by 
a constant and one being defined by a quadratic equa-
tion. There was a “high-level” trajectory group (7.1% of 
the cohort), a “mid-level” trajectory group (37.4% of the 
cohort), and a “low-level” trajectory group (55.5% of the 
cohort). The high-level trajectory group started high 
at 29 months and remained high, with a slight decrease 
over time. The mid-level trajectory had a constant level 
of PE behaviors over time. The low-level trajectory group 
remained low throughout early childhood. Figure 2 
shows the selected model with three trajectory groups of 
PE behaviors in the cohort. Mean posterior probabilities 
were 0.83 (SD = 0.04) for the first group, 0.87 (SD = 0.10) 
for the second group, and 0.99 (SD = 0.13) for the third 
group, demonstrating good fit, following the Nagin et al. 
(1999) guidelines [40].

The correlation between OE and PE trajectories (Spear-
man’s rho = 0.08) was low. 42.3% of participants did not 
display any OE or PE behaviors, 5% displayed high lev-
els of PE with no OE, 12.3% displayed early-onset OE 
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with no PE, and 10.1% displayed late-onset OE with no 
PE. A chi-square test revealed a statistically significant 
difference between OE and PE membership proportions 
(χ² (1) = 10.9, p =0.001), although the effect size was very 
small (V = 0.09).

Longitudinal associations between OE and PE and mental 
health
Results of the regression analysis can be found in Table 1. 
Trajectories of OE did not account for a significant por-
tion of variance explained in any mental-health symp-
toms. In the whole-sample analyses, sex accounted for a 

Fig. 2  Selected trajectories of PE behaviors as a function of time. Picky-eating trajectories from 29 months to 6 years of age. The dashed lines repre-
sent estimated values, whereas the solid lines represent observed values. X-axis represents the study timeline in months whereas Y-axis represents the 
probability of presenting PE behaviors

 

Fig. 1  Selected trajectories of OE behaviors as a function of time. Overeating trajectories from 29 months to 6 years of age. The dashed lines represent es-
timated values, whereas the solid lines represent observed values.
 X-axis represents the study timeline in months whereas Y-axis represents the probability of presenting OE behaviors
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statistically significant portion of the variance explained 
in social phobia, hyperactivity, generalized anxiety, and 
depression in adolescence. There was a statistically sig-
nificant interaction between sex and OE trajectory for 
hyperactivity and for impulsivity before the multiple-
comparison correction was applied, with late-onset OE 
behaviors being associated with higher impulsivity and 
hyperactivity in girls but not in boys.

PE did not account for a significant portion of variance 
explained in any mental-health symptoms. Sex signifi-
cantly accounted for variance explained in social phobia, 
generalized anxiety, and depression. No interactions were 
found between PE behaviors and sex.

Sex-stratified associations
Results of sex-stratified regression analyses can be found 
in Table 2. In girls, OE behaviors (top section of Table 
2) were positively associated with generalized anxiety 

symptoms, in addition to impulsivity and hyperactiv-
ity. The preceding associations were not present in boys. 
Trajectories of PE behaviors (bottom section of Table 2) 
were not statistically significant predictors of any mental-
health outcomes in either girls or boys.

Pubertal status as a moderator was tested for both 
sexes (see Additional File 3). After applying the Bonfer-
roni correction, pubertal status was not a statistically 
significant moderator of any of the associations between 
childhood eating behaviors and mental-health symptoms 
in girls or boys.

Sensitivity analyses
Separate regression analyses controlling for posterior 
probabilities and for BMI at age 6 were conducted to ver-
ify the potential impacts of both variables on the results. 
Posterior probabilities were found to have little impact 
(i.e., changes smaller than 0.01 and no change in the 

Table 1  Univariate regression analyses with trajectory group and sex interactions
Model Group Sex Group * Sex
R2 B [CI] β p B [CI] β p B [CI] β p

Overeating behaviors
  Social phobia 0.063** 0.04 [−0.04 – 0.12] 0.03 0.378 0.36 [0.17–0.55] 0.213 < 0.001 0.04 [−0.07 – 0.16] 0.04 0.480
  Impulsivity 0.010* −0.01 [−0.20 – 0.19] − 0.002 0.957 −0.38 [−0.84 

– 0.08]
− 0.096 0.109 0.37 [0.09–0.64] 0.161 0.010

  Hyperactivity 0.009** −0.02 [−0.10 – 0.06] − 0.018 0.628 −0.24 
[−0.44– − 0.05]

− 0.146 0.015 0.18 [0.06–0.29] 0.183 0.004

  Inattention 0.010* −0.01 [−0.20 – 0.19] − 0.003 0.937 0.06 [−0.4 – 0.52] 0.015 0.795 0.20 [−0.08 – 0.49] 0.089 0.154
  Generalized 
anxiety

0.137** 0.03 [−0.17 – 0.23] 0.009 0.782 1.20 [0.72–1.68] 0.276 < 0.001 0.28 [−0.01 – 0.56] 0.109 0.062

  Conduct 0.003 −0.01 [−0.06 – 0.05] − 0.005 0.896 −0.08 [−0.21 
– 0.05]

− 0.074 0.214 0.06 [−0.02 – 0.14] 0.099 0.117

  Depression 0.136** 0.04 [−0.16 – 0.25] 0.014 0.680 1.29 [0.8–1.79] 0.288 < 0.001 0.24 [−0.06 – 0.54] 0.094 0.110
  Opposition 0.002 0.02 [−0.02 – 0.06] 0.035 0.342 −0.01 [−0.12 

– 0.09]
− 0.016 0.793 0.01 [−0.05 – 0.07] 0.025 0.695

Picky eating behaviors
  Social phobia 0.060** −0.03 [−0.13 – 0.08] − 0.018 0.631 0.34 [0.12–0.55] 0.201 0.002 0.05 [−0.09 – 0.19] 0.071 0.461
  Impulsivity 0.002 −0.04 [−0.29 – 0.20] − 0.013 0.736 0.24 [−0.28 – 0.75] 0.060 0.370 −0.07 [−0.40 

– 0.27]
− 0.029 0.691

  Hyperactivity 0.002 −0.05 [−0.15 – 0.05] − 0.037 0.340 0.03 [−0.19 – 0.25] 0.019 0.781 −0.02 
[−0.16– 0.13]

− 0.016 0.826

  Inattention 0.008* −0.04 [−0.29 – 0.20] − 0.013 0.734 0.29 [−0.23 – 0.81] 0.072 0.280 0.05 [−0.29 – 0.38] 0.019 0.793
  Generalized 
anxiety

0.133** −0.06 [−0.31 – 0.20] − 0.015 0.671 1.63 [1.09–2.16] 0.374 < 0.001 −0.03 
[−0.38– 0.32]

− 0.012 0.855

  Conduct 0.000 −0.02 [−0.09 – 0.05] − 0.025 0.516 −0.02 [−0.16 
– 0.12]

− 0.018 0.787 0.02 [−0.07 – 0.11] 0.029 0.690

  Depression 0.132** 0.02 [−0.24 – 0.29] 0.006 0.862 1.66 [1.1–2.21] 0.368 < 0.001 −0.02 
[−0.38– 0.34]

− 0.007 0.923

  Opposition 0.000 −0.02 [−0.07 – 0.04] − 0.025 0.515 −0.02 
[−0.14– 0.09]

− 0.027 0.692 0.02 [−0.06 – 0.09] 0.033 0.655

Statistically significant regression coefficients have been bolded. CI represent 95% confidence intervals for the unstandardized coefficients. B indicates the change in 
the dependent variable for a one-unit increase in the predictor. β indicates the change in the dependent variable, in standard deviations, for one standard deviation 
increase in the predictor. Each internalizing or externalizing symptom dimension was regressed on group membership of either overeating or picky eating, sex, and 
their interaction term

* = uncorrected p <0.01

** = Bonferroni corrected p <0.006
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statistical significance) on the regression results (i.e., on 
the R2, the p values, and the coefficients), for both the full 
sample and the sex-stratified results and did not predict 
any of the outcomes. Similarly, adding BMI to the model 
had no impact on the associations between trajectory 
membership and mental health in adolescence. BMI at 
age 6 was also not a statistically significant predictor of 
any of the mental-health measures at age 15.

Discussion
This study described longitudinal developmental trajec-
tories of OE and PE behaviors in children from 2.5 years 
to 6 years of age and examined associations with mental-
health symptoms in mid-adolescence. Findings showed 
different trajectories for OE and PE behaviors in early 
childhood, with more stable trajectories for PE than for 
OE behaviors. OE behaviors, but not PE behaviors, were 
associated with impulsivity, hyperactivity, and symptoms 
of anxiety in girls but not in boys.

The developmental trajectories identified for OE and 
PE behaviors largely align with prior research, while also 
offering possible new insights into the patterns and prev-
alence of OE and PE behaviors over time. Notably, two 
distinct OE trajectories emerged (an early onset and a 
later onset), mirroring earlier studies that similarly dis-
tinguished between early and late manifestations of these 
behaviors [41]. As for PE behaviors, the prevalence of our 
trajectories is consistent with the prevalence of low-level 

and persistent PE from Cano and colleagues (2015) [6]. 
However, our results differ from previous work by identi-
fying a greater proportion of children in trajectories that 
may represent elevated risk for OE [5, 41]. We also docu-
mented more stable PE trajectories than have previously 
been reported, including among children with higher lev-
els of PE behavior [6, 15].

Trajectories of OE behaviors were associated with 
two dimensions of ADHD: impulsivity and hyperactiv-
ity. Stratified analyses showed that OE behaviors in girls 
were related to higher levels of adolescent impulsivity 
and hyperactivity, despite boys presenting with higher 
levels of both symptom dimensions. Among possible 
contributing factors to these associations that should be 
further explored, two potential explanatory mechanisms 
seem particularly relevant: inhibitory control and emo-
tion regulation. Some research suggests that poor inhibi-
tory control is associated with OE behaviors and loss of 
control over eating (e.g., [42, 43]). Similarly, children with 
difficulties regulating their emotions may be at a higher 
risk of engaging in OE behaviors [44]. Dysregulation in 
emotions and inhibition, which have been documented 
in ADHD (e.g., [45, 46]), could thus explain the presenta-
tion of more OE behaviors. Our results, along with pre-
vious literature, potentially suggest that OE behaviors 
could serve as early behavioral markers for later ADHD 
symptoms.

Table 2  Univariate regression analyses of childhood eating trajectories and adolescent mental-health symptoms
Girls Boys
R2 B [CI] β R2 B [CI] β

Overeating behaviors
  Social phobia 0.004 0.08 [−0.01 – 0.16] 0.07 0.001 0.04 [−0.05 – 0.12] 0.03
  Impulsivity 0.016** 0.35 [0.16–0.54] 0.13 − 0.001 −0.01 [−0.21 – 0.20] − 0.002
  Hyperactivity 0.014** 0.15 [0.07–0.24] 0.13 1.8 × 10-5 −0.02 [−0.1 – 0.06] − 0.02
  Inattention 0.005 0.19 [−0.01 – 0.40] 0.067 9 × 10-6 −0.01 [−0.2 – 0.18] − 0.003
  Generalized anxiety 0.010** 0.30 [0.09–0.51] 0.10 1.2 × 10-4 0.03 [−0.17 – 0.23] 0.11
  Conduct 0.005* 0.06 [0.01–0.11] 0.074 3 × 10-6 −0.01 [−0.06 – 0.05] − 0.005
  Depression 0.008* 0.28 [0.05–0.51] 0.089 2.9 × 10-4 0.04 [−0.15 – 0.24] 0.017
  Opposition 0.003 0.03 [−0.01 – 0.08] 0.053 0.001 0.02 [−0.02 – 0.06] 0.036
Picky eating behaviors
  Social phobia 0.001 0.03 [−0.07 – 0.12] 0.021 2.4 × 10-4 −0.03 [−0.13 – 0.07] − 0.018
  Impulsivity 0.001 −0.11 [−0.33 – 0.11] − 0.036 1.5 × 10-4 −0.04 [−0.29 – 0.21] − 0.012
  Hyperactivity 0.002 −0.07 [−0.16 – 0.03] − 0.05 0.001 −0.05 [−0.15 – 0.05] − 0.036
  Inattention 5.0 × 10-7 0.01 [−0.24 – 0.24] 0.001 1.8 × 10-4 −0.04 [−0.28 – 0.20] − 0.013
  Generalized anxiety 0.001 −0.09 [−0.33 – 0.16] − 0.026 2.8 × 10-4 −0.05 [−0.30 – 0.19] − 0.17
  Conduct 3.8 × 10-4 −0.01 [−0.07 – 0.06] − 0.004 0.001 −0.02 [−0.09 – 0.04] − 0.025
  Depression 2 × 10-6 0.01 [−0.26 – 0.27] 0.002 5.1 × 10-5 0.02 [−0.22 – 0.26] 0.007
  Opposition 2 × 10-5 −0.01 [−0.05 – 0.05] − 0.002 0.001 −0.02 [−0.07 – 0.04] − 0.025
CI represent 95% confidence intervals for the unstandardized coefficients. B indicates the change in the dependent variable for a one-unit increase in the predictor. 
β indicates the change in the dependent variable, in standard deviations, for one standard deviation increase in the predictor. Within either the girls or boys sample, 
each internalizing or externalizing symptom dimension was regressed on group membership of either overeating or picky eating

* = uncorrected p <0.05

 ** = Bonferroni corrected p <0.006
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In addition to associations with externalizing symp-
toms, OE behaviors in childhood were also associated 
with symptoms of anxiety in girls. Anxiety symptoms 
tend to be more prevalent in girls and women than in 
boys and men [47, 48], and have been previously associ-
ated with emotional eating [49]. OE behaviors may repre-
sent an early sign of these types of emotional difficulties 
in girls. However, as early mental-health measures in 
childhood were not available, it is unclear whether ado-
lescent mental-health symptoms reflect new difficulties 
or a continuation of earlier symptoms. Future longitu-
dinal studies including early mental health measures are 
needed to further clarify these associations.

Several developmental and sociocultural factors may 
help explain the observed sex differences (i.e., lack of 
associations in boys). Although advanced pubertal status 
was considered a potential explanatory mechanism, our 
results did not yield any significant moderating effects. 
Sociocultural influences, such as how children are social-
ized around food and parental feeding practices, could 
partly explain observed sex differences. Parents tend to 
be more restrictive in their feeding practices with girls, 
while boys are often encouraged to eat more, which could 
translate into an increased risk for disordered eating, 
including OE behaviors, and mental-health difficulties in 
girls [50, 51]. More research is needed to further investi-
gate the developmental and environmental mechanisms 
driving such sex differences.

In contrast to OE behaviors, PE trajectories in early 
childhood were not associated with mental-health symp-
tom dimensions in the present study. These results con-
firm prior research findings [15–18] and expand evidence 
to symptoms of anxiety and depression. Future research 
should consider incorporating assessments of other types 
of mental-health conditions to clarify the scope and spec-
ificity of PE’s associations with later outcomes. For exam-
ple, previous studies have suggested possible associations 
with neurodevelopmental disorders such as autism spec-
trum disorder, a condition with a high prevalence of food 
sensitivity and restriction [20, 52]. It is therefore possible 
that PE behaviors are primarily associated with restric-
tive eating and neurodevelopmental conditions.

The present study has several strengths. To our knowl-
edge, this study is a first to examine early childhood eat-
ing behaviors as potential risk factors for depressive and 
anxiety symptoms in a large community sample of indi-
viduals. The longitudinal cohort design over a significant 
period allowed for the analysis of these associations. Our 
study design permitted us to measure a wide range of 
mental-health symptoms, both within the externalizing 
and internalizing dimensions. The nature of our sample 
allowed us to conduct sex-specific analyses, which fur-
ther improves the generalizability of our findings. Addi-
tionally, the use of semi-parametric trajectory analyses 

with embedded maximum likelihood estimation mini-
mized the impact of missing data on the results.

Some limitations should be considered when interpret-
ing our results. The scale used to measure childhood eat-
ing behaviors was reported by the mother; thus, it could 
be subject to bias, as the parents significantly influence 
children’s food intake in early childhood. For OE specifi-
cally, the reliance on only two behavioral indicators also 
limits the definition of this category of childhood eating 
behaviors. The small number of items to assess childhood 
eating behaviors and the dichotomization of responses to 
calculate the trajectories (into those who displayed PE or 
not, and OE or not), as the scale was originally designed 
for and used in previous studies [4, 9, 34, 53], could 
have removed relevant variability between individuals. 
Still, this practical, short scale allowed for multiple early 
assessments in childhood, its use has led to several con-
tributions to the field of child development [4, 9, 34, 53], 
and its predictive validity has been supported by a recent 
study, showing that childhood PE and OE behaviors were 
linked with disordered eating in young adulthood [33]. 
Although our statistical methods accounted for missing 
data, there were large differences between the amount 
of missing data in childhood and in adolescence. Addi-
tionally, considering our community-based sample, it is 
unclear if the associations we found between OE behav-
iors and mental health in girls also generalize to clinical 
populations. Finally, with relatively small effect sizes, our 
study warrants replication. Our results in a community-
based sample provide a basis for future work in preven-
tive health, and if replicated, could eventually be used to 
help promote health and well-being in youth.

Conclusions
Our study showed distinct developmental trajectories 
for OE and PE behaviors, indicating that childhood OE 
behaviors may be less stable over time than PE. Both eat-
ing behaviors appear to be common during early child-
hood. Childhood OE behaviors in girls was associated 
with greater impulsivity, hyperactivity, and anxiety in 
adolescence. Whereas OE in children may be general-
ized as a risk for obesity, our findings highlight that these 
children, girls in particular, may benefit from broader 
interventions that promote psychological well-being and 
target potential ADHD symptoms.
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