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Abstract 13 

Background. Adolescents are at heightened risk for weight regain following inpaƟent obesity 14 

treatment, yet liƩle is known about the momentary emoƟonal processes that may undermine 15 

sustained treatment success. Therefore, current study examined within-person associaƟons between 16 

negaƟve aīect, stress intensity, and maladapƟve eaƟng behaviors during the early post-treatment 17 

period, and invesƟgated resƟng heart rate variability (HRV) as a predictor of maladapƟve eaƟng and of 18 

individual diīerences in aīect–eaƟng associaƟons. Methods. Seventy adolescents aged 13-19 years 19 

(M = 15.7, SD = 1.76; 63% girls) who completed inpaƟent obesity treatment parƟcipated in an ecological 20 

momentary assessment (EMA) during the Įrst two months aŌer discharge. ParƟcipants reported 21 

negaƟve aīect, stress intensity, and eaƟng behaviors Įve Ɵmes per day for two 7-day periods. ResƟng 22 

HRV was assessed prior to EMA, at treatment compleƟon. The main study hypotheses and analyses 23 

were preregistered (see hƩps://osf.io/67pxb). Results. Dynamic structural equaƟon modeling showed 24 

that higher stress intensity predicted increased emoƟonal eaƟng at the subsequent assessment. The 25 

associaƟon between negaƟve aīect and later emoƟonal eaƟng was less certain. EmoƟonal and reacƟve 26 

eaƟng both predicted higher subsequent negaƟve aīect. Neither negaƟve aīect nor stress intensity 27 

predicted reacƟve eaƟng. ResƟng HRV did not predict average levels of maladapƟve eaƟng or individual 28 

diīerences in within-person associaƟons. Conclusions. EmoƟonal eaƟng appears to be triggered by 29 

daily stressors and may contribute to subsequent increases in negaƟve aīect, whereas reacƟve eaƟng 30 

primarily predicts later distress. These Įndings underscore the importance of targeƟng daily emoƟon 31 

and stress regulaƟon processes and providing close support during the early post-discharge period. 32 

 33 

 34 



IntroducƟon 35 

Obesity in Youth: Treatment and High Relapse Rates 36 

Obesity is a signiĮcant global health problem, aīecƟng millions of individuals across all age 37 

groups [1]. In both adults and children, having obesity is associated with a range of adverse physical 38 

and psychological consequences, including cardiovascular diseases, type 2 diabetes, depression, and 39 

an overall reduced quality of life [2,3]. Among youth, obesity presents the addiƟonal challenge of a 40 

heightened risk of persisƟng into adulthood, further exacerbaƟng long-term health risks [4,5]. For 41 

youth, especially those with severe obesity, intervenƟons involving semi-residenƟal care, such as 42 

summer camps or boarding schools, have been shown to be more eīecƟve than outpaƟent ambulatory 43 

intervenƟons in achieving weight loss and reducing body fat percentage [6,7,8,9]. However, the iniƟal 44 

beneĮts oŌen diminish at follow-up, with weight returning to pre-treatment levels within two years 45 

[10]. This high relapse rate highlights the urgent need to understand the mechanisms contribuƟng to 46 

post-treatment weight regain, parƟcularly in the Įrst months following discharge, when youth return 47 

to less structured and more triggering environments. 48 

MaladapƟve EaƟng as a Key Mechanism of Weight Regain 49 

Not surprisingly, the main contributor to weight regain aŌer discharge is maladapƟve eaƟng 50 

behavior [11,12,13], including emoƟonal eaƟng (i.e., eaƟng in response to emoƟons), external eaƟng 51 

(i.e., eaƟng triggered by food-related cues), and loss of control (LOC) eaƟng (i.e., being unable to control 52 

one’s eaƟng). These behaviors are highly common among individuals with obesity and are frequently 53 

triggered by negaƟve aīecƟve states and daily stressors [14]. AŌer discharge, youth may face 54 

heightened emoƟonal and environmental challenges as they transiƟon from the structured, supporƟve 55 

context of inpaƟent care back to everyday life, where they may be exposed to elevated stress levels. 56 

During this period, previously learned healthy behaviors may be undermined and give way to pre-57 

treatment coping mechanisms, including maladapƟve eaƟng. Importantly, maladapƟve eaƟng 58 

behaviors may not only be a response to emoƟonal distress but can also exacerbate it, thereby creaƟng 59 

a reinforcing negaƟve cycle [15,16,17,18]. SpeciĮcally, negaƟve aīect may prompt maladapƟve eaƟng, 60 



4 

 

which in turn may lead to further emoƟonal discomfort, perpetuaƟng the paƩern. These processes 61 

may occur parƟcularly among adolescents. Indeed, compared to children and adults, adolescents are 62 

generally more sensiƟve to stress and tend to experience elevated levels of negaƟve aīect [19,20]. 63 

Moreover, these developmental vulnerabiliƟes may be further exacerbated among adolescents with 64 

obesity, who are exposed to more frequent and intense stressors (e.g., weight sƟgma, discriminaƟon) 65 

and higher levels of negaƟve aīect than their average-weight peers [21,22].  66 

Despite the central role of eaƟng behavior in relapse, relaƟvely liƩle is known about the 67 

dynamic daily-life processes that drive these behaviors in adolescents following treatment. ExisƟng 68 

studies linking emoƟonal, external, and LOC eaƟng to diĸculƟes in weight maintenance and greater 69 

weight regain have focused exclusively on adults [11,12,23,24,25,13] and have solely relied on 70 

retrospecƟve measures to assess eaƟng paƩerns over the past several months. This approach is prone 71 

to recall bias and fails to capture how real-life stressors and emoƟons may inŇuence eaƟng behavior in 72 

the moment, during individual’s daily lives [26]. Ecological Momentary Assessment (EMA) provides a 73 

valuable alternaƟve by enabling real-Ɵme tracking of aīecƟve states and eaƟng behaviors, thereby 74 

allowing the examinaƟon of how stressors and aīecƟve experiences in daily life contribute to 75 

momentary ŇuctuaƟons in eaƟng behavior. EMA is especially valuable in the period immediately 76 

following treatment, when relapse risk is the highest. The few exisƟng EMA studies on the eīects of 77 

daily stressors and momentary negaƟve aīect on eaƟng behavior in youth with overweight or obesity 78 

have not focused on the post-discharge period and have yielded mixed results [27]. A recent study 79 

revealed that when adolescents reported higher levels of anxiety (relaƟve to their own average), they 80 

also reported higher levels of emoƟonal eaƟng, but not of LOC eaƟng [28]. Other work found no 81 

signiĮcant within-person associaƟons between momentary negaƟve aīect and subsequent LOC eaƟng 82 

or overeaƟng [29]. These mixed Įndings suggest the presence of moderaƟng factors that inŇuence the 83 

relaƟonship between aīecƟve states, daily stress and eaƟng behavior [27]. 84 

The Role of Heart Rate Variability 85 



Self-regulatory abiliƟes (e.g., emoƟon regulaƟon, execuƟve funcƟoning) have been proposed 86 

as one such potenƟal moderator that may explain why some individuals endorse maladapƟve eaƟng 87 

behaviors (when exposed to stress) while others do not [30,31,32]. However, prior research has rarely 88 

examined self-regulatory processes at the physiological level, despite their possible relevance, 89 

parƟcularly among individuals with obesity. Theories (e.g., neurovisceral integraƟon model [33], 90 

polyvagal theory [34]), and empirical evidence propose that heart rate variability (HRV)—reŇecƟng 91 

parasympatheƟc nervous system acƟvity—is associated with an individuals' ability to regulate 92 

emoƟonal and behavioral responses [35]. Higher resƟng HRV is associated with beƩer self-regulaƟon, 93 

adaptability, and resilience. Conversely, lower HRV has been linked to emoƟonal and behavioral 94 

dysregulaƟon [36,37]. Importantly, children and adolescents with obesity exhibit autonomic 95 

dysfuncƟon, characterized by lower resƟng levels of HRV, compared to their average-weight peers [38]. 96 

Individual diīerences in resƟng HRV may therefore provide unique insights into idenƟfying youth who 97 

are more suscepƟble to engaging in maladapƟve eaƟng behaviors when exposed to stressors or 98 

negaƟve aīect.  99 

HRV may inŇuence eaƟng behavior in at least two ways: a) directly, by reŇecƟng an individual’s 100 

ability to regulate urges and inhibit impulsive behaviors and b) indirectly, by buīering the impact of 101 

daily stress and negaƟve aīect on eaƟng behavior. AddiƟonally, given the bidirecƟonal nature of the 102 

aīect–eaƟng relaƟonship, HRV may also moderate the impact of maladapƟve eaƟng on subsequent 103 

negaƟve emoƟons. That is, adolescents with lower resƟng HRV may not only be more likely to eat in 104 

response to distress, but also more emoƟonally aīected by having done so. Despite the theoreƟcal 105 

relevance, only a few studies have invesƟgated the role of HRV in eaƟng behavior in individuals with 106 

obesity. Among adults with obesity, lower HRV has been associated with greater severity of overeaƟng 107 

and LOC eaƟng [39]. Similar paƩerns have been observed in adolescents with overweight, although 108 

Įndings remain inconsistent [40,41]. Further research is needed to clarify the role of HRV in eaƟng 109 

behaviors among adolescents with obesity.  110 

Study RaƟonale and ObjecƟves 111 



6 

 

Despite the well-documented problem of weight regain, relaƟvely liƩle is known about the 112 

dynamic daily-life processes driving eaƟng behavior in adolescents following inpaƟent obesity 113 

treatment. This study aimed to address this gap by using EMA to examine the real-Ɵme associaƟons 114 

between stress, negaƟve aīect, and eaƟng behaviors in adolescent daily lives during the Įrst two 115 

months aŌer treatment. AddiƟonally, drawing on theory and research linking HRV to self-regulatory 116 

processes, we examined resƟng HRV as a physiological marker that may inŇuence maladapƟve eaƟng 117 

both directly and by moderaƟng the within-person associaƟons between negaƟve aīect or stress 118 

intensity and eaƟng behaviors.  119 

We focused a priori on two main maladapƟve eaƟng behaviors, emoƟonal eaƟng and reacƟve 120 

(e.g., external-, LOC-) eaƟng, because these are typically associated with overeaƟng and weight regain. 121 

Restrained eaƟng, represenƟng a more deliberate aƩempt to regulate food intake, was included for 122 

exploratory purposes only, given that in the context of obesity treatment, restrained eaƟng may serve 123 

as a beneĮcial weight management strategy [42], predicƟng beƩer long-term weight maintenance 124 

[11,43,44,45].  125 

The main study hypotheses were preregistered (see hƩps://osf.io/67pxb). SpeciĮcally, we 126 

hypothesized that, at the within-person level, (1) higher stress intensity and negaƟve aīect would 127 

predict increased maladapƟve eaƟng behaviors (emoƟonal and reacƟve eaƟng) and (2) maladapƟve 128 

eaƟng would, in turn, predict subsequent increases in negaƟve aīect, indicaƟng a reciprocal and 129 

reinforcing cycle between aīect and eaƟng. In addiƟon, higher levels of resƟng HRV at discharge were 130 

hypothesized to (3) be associated with lower maladapƟve eaƟng and (4) buīer the eīects of stress 131 

intensity and negaƟve aīect on maladapƟve eaƟng, as well as the eīects of maladapƟve eaƟng on 132 

negaƟve aīect. 133 

Method 134 

ParƟcipants 135 

ParƟcipants were 70 adolescents aged 13-19 years (M = 15.7, SD = 1.76; 63% girls) who recently 136 

completed a residenƟal mulƟdisciplinary obesity treatment (MOT) program in Belgium (DuraƟon: M = 137 



9 months, SD = 2.8 months). Prior to treatment, parƟcipants had a mean adjusted body mass index1 138 

(%BMI) of 198 (SD = 30.7). On average, they lost 22 kilograms (SD = 9.7) during treatment, resulƟng in 139 

a mean post-treatment %BMI of 153.8 (SD = 23.1). Following treatment, the majority of parƟcipants 140 

remained in the overweight (N = 16) or obesity range (N = 50), and only four parƟcipants achieved a 141 

weight below the overweight cutoī at post-treatment. This study is part of a larger project approved 142 

by the Medical Ethics CommiƩee of Ghent University Hospital (ONZ-2022-0038). Prior to the start of 143 

data-collecƟon, parƟcipants gave their assent and one of their parents provided acƟve 144 

wriƩen informed consent.  145 

Procedure 146 

In the Įnal days of treatment, parƟcipants’ electrocardiogram (ECG) was assessed in a quiet 147 

room at the treatment center to derive a resƟng measure of HRV (see measure secƟon for addiƟonal 148 

details). During this baseline visit, parƟcipants downloaded m-Path and were familiarized with the 149 

types of quesƟons (mulƟple choice, slider, open quesƟon) they would encounter. A total of 64 150 

parƟcipants (91% of study sample) completed the baseline HRV assessment. For six parƟcipants, this 151 

in-person assessment was not possible due to pracƟcal constraints prior to discharge. These 152 

parƟcipants instead received instrucƟons for the EMA protocol via an online meeƟng. AŌer discharge, 153 

EMA was conducted over two non-consecuƟve 7-day periods within the Įrst two months following 154 

discharge from the MOT. ParƟcipants used their personal smartphones to complete surveys via the m-155 

Path app (www.m-Path.io). Each day, parƟcipants were asked to complete Įve Ɵme-based 156 

assessments, each prompted by a noƟĮcaƟon: one in the morning (30-60 minutes aŌer waking), three 157 

throughout the day (noon, aŌernoon, evening), and one before bedƟme. Timing was tailored to 158 

individual wake/sleep schedules and school hours, with adjustments for weekdays and weekends. 159 

Reminders were sent if mulƟple assessments in a row were missed. ParƟcipants received a €20 voucher 160 

for their parƟcipaƟon. 161 

 

1 BMI adjusted for age and sex resulting in the percentage of overweight. An adjusted BMI score ≥ 120% is seen 
as overweight, an adjusted BMI score ≥ 140% as obesity. 
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Each survey collected data on momentary aīect, recent stressors and eaƟng behaviors, with 162 

an esƟmated compleƟon Ɵme of two minutes. The evening assessment included addiƟonal quesƟons 163 

(e.g., about main meals, snacking), which are outside the focus of the present study. ParƟcipants who 164 

completed fewer than 10 surveys were excluded a priori from the main analyses (N=1; see 165 

hƩps://osf.io/67pxb). This threshold was adopted to maximize data availability and ensure a minimum 166 

of within-person assessments while reducing bias associated with including only highly compliant 167 

parƟcipants [46].  168 

Measures 169 

HRV 170 

ResƟng HRV was assessed via a portable eMoƟon Faros 90° device (Mega Electronics Ltd, 171 

Finland), a non-invasive ECG monitoring system. ECG measurements were collected using two 172 

disposable FS-50 electrodes placed under the right clavicle and on the leŌ lower ribs (Lead II 173 

placement). During the measurement, parƟcipants watched a six-minute neutral clip from a nature 174 

documentary while seated and were instructed to remain sƟll and silent. ECG data was available for 64 175 

parƟcipants, and was preprocessed and analyzed using Anslab 2.6. The ECG signal, sampled at 1000 Hz, 176 

was visually inspected for arƟfacts, ectopic beats, and signal loss. One parƟcipant was excluded due to 177 

excessive noise, resulƟng in 63 parƟcipants with valid data. Only the middle Įve minutes of the six-178 

minute recording were used for HRV analysis to ensure data stability and minimize start/end eīects. 179 

Interbeat intervals (IBIs) were extracted using R-wave detecƟon with a semi-automated algorithm. HRV 180 

was quanƟĮed using the Root Mean Square of Successive Diīerences (RMSSD), a commonly used Ɵme-181 

domain measure to index HRV [47].  182 

EMA measures  183 

NegaƟve Aīect. Momentary negaƟve aīect was assessed with Įve items tapping into diīerent 184 

negaƟve emoƟons (i.e., sad, angry, afraid, bored, and stressed), which are commonly used in prior EMA 185 

studies. Each emoƟon was rated on a 7-point Likert scale (1 = "Not at all" to 7 = "Very much"), reŇecƟng 186 



how parƟcipants felt "at that moment". A composite negaƟve aīect score was calculated by averaging 187 

across the items at each signal (ωwithin = .60 and ωbetween =.85). 188 

Stress Intensity. ParƟcipants Įrst indicated which events they had experienced as stressful since 189 

the previous assessment by selecƟng all applicable sources from a predeĮned list (e.g., family, 190 

friends/classmates, school-related issues such as tests or assignments, or “other”). If a unique stressor 191 

was speciĮed under “other,” it was added as a response opƟon in subsequent assessments. ParƟcipants 192 

were then asked to rate the perceived intensity of the most stressful event they had experienced during 193 

that interval on a 7-point Likert scale (1 = “Not stressful at all” to 7 = “Very stressful”). Focusing on the 194 

most stressful event is a commonly used approach in EMA research, as it reduces parƟcipant burden 195 

and enhances recall accuracy compared to reporƟng on mulƟple events simultaneously [48,49]. 196 

EaƟng behavior. ParƟcipants’ eaƟng moƟvaƟons and behaviors were assessed using items 197 

adapted from the Dutch EaƟng Behavior QuesƟonnaire [50] and the Child EaƟng Disorder ExaminaƟon-198 

QuesƟonnaire [51]. Items tapped into three maladapƟve eaƟng behaviors: emoƟonal eaƟng, reacƟve 199 

eaƟng, and restrained eaƟng behavior [53]. Each item was rated on a 7-point Likert scale (1 = "Strongly 200 

disagree" to 7 = "Strongly agree"). In each EMA survey, parƟcipants Įrst indicated whether they had 201 

eaten since the last survey. If they answered “yes”, items regarding emoƟonal and reacƟve eaƟng were 202 

shown. EmoƟonal eaƟng was measured with a single item: “Since the last assessment, I ate because I 203 

wanted to feel beƩer (less sad/nervous, etc.)”. ReacƟve eaƟng consisted of external eaƟng, hedonic 204 

hunger, overeaƟng, and LOC eaƟng, and was assessed with four items “Since the last assessment, I ate 205 

because I saw or smelled food.”, “Since the last assessment, I ate because I desired to eat.” “Do you feel 206 

like you have overeaten?”, and “Did you feel a loss of control while eaƟng?”. A total reacƟve eaƟng 207 

score was computed by averaging across these items at each occasion (ωwithin = .61 and ωbetween = .82). 208 

If parƟcipants indicated they had not eaten since the last assessment, they were asked three items to 209 

assess restrained eaƟng behavior: “I deliberately eat smaller porƟons to control my weight”, “I avoid 210 

certain foods because they make me gain weight”, and “I will probably eat less than I actually want”. A 211 
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total restrained eaƟng score was computed by averaging across these items at each occasion 212 

(ωwithin = .70 and ωbetween = .92). 213 

Data-analysis  214 

All study analyses were preregistered (see hƩps://osf.io/67pxb) and conducted accordingly 215 

unless explicitly stated otherwise. Data were analyzed using Dynamic Structural EquaƟon Modeling 216 

(DSEM) in Mplus version 9.0 to examine the temporal dynamics between stress intensity, negaƟve 217 

aīect, and eaƟng behaviors. DSEM is welly suited for intensive longitudinal data, allowing for 218 

simultaneous esƟmaƟon of within-person ŇuctuaƟons and between-person diīerences. Momentary 219 

variables (negaƟve aīect, stress intensity, eaƟng behavior) were latent person-mean centered (default 220 

in Mplus DSEM), which has several advantages compared to tradiƟonal person-mean centering [54]. 221 

Autoregressive Lag-1 models were esƟmated to account for temporal dependencies within each 222 

variable.  223 

At each trigger (Ɵme t), parƟcipants reported on their eaƟng behavior and stress intensity that 224 

occurred between the previous (Ɵme t-1) and current assessment (Ɵme t), while momentary aīect was 225 

rated at the moment of each assessment (Ɵme t). Therefore, eaƟng behavior at Ɵme t (i.e., occurring 226 

between Ɵme t–1 and t) was assumed to temporally precede aīect at Ɵme t. Accordingly, negaƟve 227 

aīect at Ɵme t was regressed on eaƟng behavior at t under this temporal assumpƟon, consistent with 228 

previous EMA studies [49,55].  229 

Four main DSEM models were speciĮed, combining negaƟve aīect or stress intensity with 230 

either emoƟonal or reacƟve eaƟng, and each model was esƟmated in three consecuƟve steps. First, 231 

cross-lagged paths examined whether ŇuctuaƟons in stress intensity (Ɵme t-1) and negaƟve aīect 232 

(Ɵme t-1) predicted subsequent eaƟng behaviors (Ɵme t), and whether eaƟng behavior (Ɵme t) 233 

predicted later aīect (Ɵme t), thereby tesƟng bidirecƟonal (reinforcing) relaƟonships (Models 1a-d). 234 

Second, resƟng HRV was added as a Ɵme-invariant predictor of eaƟng behaviors, to test its direct (main) 235 

eīect on overall eaƟng tendencies (Model 2a-d). Third, resƟng HRV was included as a Ɵme-invariant 236 

moderator of the cross-lagged eīects to examine whether it aƩenuated the within-person associaƟons 237 



between negaƟve aīect or stress intensity and eaƟng behavior (Model 3a-d). In step 2 and 3 238 

(hypotheses 3-4), age, sex, and %BMI at the end of the treatment were included as covariates 239 

predicƟng eaƟng behavior. Because parƟcipants completed the emoƟonal or reacƟve eaƟng items only 240 

if they had eaten since the previous trigger, these models were esƟmated using only occasions on which 241 

parƟcipants had eaten (see Table 1 for number of assessments). Conversely, exploratory models 242 

examining restrained eaƟng included only occasions on which parƟcipants reported not having eaten 243 

since the last assessment. 244 

All models were esƟmated using Bayesian esƟmaƟon with Markov Chain Monte Carlo (MCMC) 245 

methods and non-informaƟve priors. A minimum of 20,000 iteraƟons was used, with model 246 

convergence evaluated via the potenƟal scale reducƟon factor (PSR < 1.012) and inspecƟon of trace 247 

plots. In DSEM, missing data were handled using a Kalman Įlter approach [54], which allows the 248 

inclusion of all observaƟons in the analyses. The TINTERVAL command, set at three hours, was used to 249 

account for unequal spacing between observaƟons. Because the EMA protocol included two non-250 

consecuƟve weeks, we speciĮed a gap of 24-hours between week 1 and week 2, to avoid modeling too 251 

many missing observaƟons between the two weeks. This adjustment allowed the two EMA weeks to 252 

be modeled as a single, approximately conƟnuous 14-day Ɵme series with consistent temporal spacing 253 

for DSEM esƟmaƟon [55]. StaƟsƟcal signiĮcance of parameters was inferred based on the 95% 254 

credibility intervals (CI) of unstandardized esƟmates (i.e., a parameter was considered signiĮcant when 255 

the 95% CI did not include zero). 256 

Results 257 

DescripƟve StaƟsƟcs 258 

Table 1 presents the descripƟve staƟsƟcs and intraclass correlaƟons (ICCs) for all study 259 

variables. Based on ICCs, negaƟve aīect, stress intensity, emoƟonal eaƟng, and reacƟve eaƟng showed 260 

substanƟal within-person variability (range = 43%-67%), jusƟfying the examinaƟon of momentary 261 

within-person dynamics. In contrast, the high ICC for restrained eaƟng (.86) suggests that most of the 262 

variance was at the between-person level, reŇecƟng an enduring individual trait rather than a 263 
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ŇuctuaƟng state. Regarding EMA compliance, parƟcipants responded to an average of 48 out of 70 264 

prompts (range = 11–70), corresponding to a mean compliance rate of 69%. Compliance was not 265 

signiĮcantly associated with age, sex, %BMI, or RMSSD (all ps > .05). 266 

Model convergence and esƟmaƟon 267 

Two models slightly exceeded the preregistered PSR cutoī used to evaluate convergence (PSR ≤ 268 

1.012). However, the PSR was below the commonly accepted convergence criterion (PSR < 1.10) [56], 269 

and inspecƟon of trace plots did not indicate non-convergence. Therefore, these models were also 270 

retained for inference. Only the two models including negaƟve aīect, emoƟonal eaƟng, and RMSSD 271 

exceeded acceptable levels (PSR > 1.10) and did not converge even when increasing the number of 272 

interaƟons. Therefore these models were excluded from interpretaƟon. Full parameter esƟmates for 273 

all retained models are reported in Tables 2-4. 274 

Model 1: Within-person associaƟons between negaƟve aīect, stress and eaƟng behavior 275 

All parameters esƟmates from DSEM models 1a-d are reported in Table 2. Across all models, 276 

signiĮcant autoregressive eīects were observed for emoƟonal eaƟng, reacƟve eaƟng stress intensity 277 

and negaƟve aīect, suggesƟng temporal stability, such that higher levels at one assessment predicted 278 

higher levels at the subsequent assessment. In the models on emoƟonal eaƟng, stress intensity 279 

signiĮcantly predicted increases in emoƟonal eaƟng at the subsequent Ɵme point. Also negaƟve aīect 280 

showed a posiƟve associaƟon with later emoƟonal eaƟng; however, the 95% CI of the unstandardized 281 

esƟmate narrowly included zero ([-.009, .292]), indicaƟng uncertainty regarding the precision and 282 

magnitude of this eīect. Regarding reacƟve eaƟng, event-related stress and negaƟve aīect were not 283 

signiĮcant predictors. Both emoƟonal eaƟng and reacƟve eaƟng did predict higher negaƟve aīect at 284 

the next assessment.  285 

Model 2-3: Eīects of baseline RMSSD on eaƟng behavior and aīect/stress dynamics 286 

Results from the converged DSEM including baseline RMSSD are shown in Tables 3 and 4. The 287 

eīect of baseline RMSSD as a Ɵme-invariant predictor of emoƟonal and reacƟve eaƟng was not 288 



signiĮcant. In addiƟon, baseline RMSSD did not predict the slopes of cross-lagged eīects between 289 

negaƟve aīect or stress intensity and eaƟng behavior. None of the covariates (i.e., age, sex, and %BMI) 290 

were signiĮcantly associated with emoƟonal eaƟng or reacƟve eaƟng (all 95% CI included zero). 291 

Exploratory Analyses: Restrained EaƟng 292 

Given the high ICC for restrained eaƟng (.86), indicaƟng that most variance was between 293 

individuals, within-person variability was relaƟvely limited. Nevertheless, in line with the preregistered 294 

analysis plan, dynamic within-person associaƟons were examined using DSEM. The models including 295 

negaƟve aīect did not converge. Parameter esƟmates of the converged models can be found in 296 

Supplement Table S1. SigniĮcant autoregressive eīects were observed for restrained eaƟng, indicaƟng 297 

that higher levels at one assessment predicted higher levels at the subsequent assessment (β = .41). 298 

Event-related stress showed a negaƟve associaƟon with later restrained eaƟng. However, the 95% 299 

credibility interval of the unstandardized esƟmate narrowly included zero ([-.082, .012]), indicaƟng 300 

uncertainty regarding the precision and magnitude of this eīect, despite the corresponding 301 

standardized interval not including zero. None of the covariates was associated with restrained eaƟng 302 

(all 95% CI included zero). 303 

Discussion 304 

Adolescents who leave inpaƟent obesity treatment are at heightened risk for weight regain. 305 

However, liƩle is known about the day-to-day emoƟonal processes that may undermine sustained 306 

treatment success aŌer discharge. The present study aimed to provide insight into how daily negaƟve 307 

aīect and stress intensity are dynamically linked to maladapƟve eaƟng behaviors during this early post-308 

treatment phase. AddiƟonally, HRV was examined as a potenƟal inŇuencing factor of maladapƟve 309 

eaƟng, both as a direct predictor and as a predictor of individual diīerences in within-person 310 

aīect/stress–eaƟng associaƟons. Overall, the Įndings point to a paƩern in which emoƟonal eaƟng 311 

follows increases in stressor intensity and is associated with subsequent increases in negaƟve aīect, 312 

whereas reacƟve eaƟng primarily predicts later negaƟve aīect rather than being driven by aīect or 313 
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stress. In contrast, baseline HRV did not explain individual diīerences in maladapƟve eaƟng or in the 314 

strength of aīect–eaƟng associaƟons. 315 

Consistent with hypothesis 1, stress intensity predicted increased emoƟonal eaƟng at the 316 

subsequent Ɵme point. This Įnding aligns with aīect regulaƟon models [57] of emoƟonal eaƟng, which 317 

propose that individuals may engage in eaƟng as a strategy to cope with stress-related arousal. In the 318 

context of post-treatment adjustment, stressors encountered in daily life may therefore increase 319 

vulnerability to emoƟonally driven eaƟng episodes. The associaƟon between negaƟve aīect and 320 

subsequent emoƟonal eaƟng was less deĮniƟve. Although the unstandardized 95% CI narrowly 321 

included zero, indicaƟng a non-signiĮcant eīect, most of the values within this CI were posiƟve 322 

suggesƟng that increases in emoƟonal eaƟng following negaƟve aīect are plausible but the strength 323 

of this eīect should be interpreted with cauƟon. One possible explanaƟon is that stress intensity 324 

represents a more concrete and situaƟonal trigger, whereas negaƟve aīect captures a broader and 325 

potenƟally more diīuse emoƟonal state. Adolescents may respond more strongly to idenƟĮable 326 

stressors than to general ŇuctuaƟons in mood. In contrast, neither negaƟve aīect nor event-related 327 

stress predicted subsequent reacƟve eaƟng, providing no support for the Įrst hypothesis with respect 328 

to reacƟve eaƟng. This suggests that reacƟve eaƟng may be less directly driven by momentary 329 

emoƟonal states and instead reŇect more habitual, impulsive, or externally cued processes. This 330 

interpretaƟon is in line with previous EMA research in youth that did not consistently Įnd prospecƟve 331 

eīects of negaƟve aīect or stress on LOC eaƟng [27,58]. 332 

SupporƟng hypothesis 2, both emoƟonal and reacƟve eaƟng predicted higher negaƟve aīect 333 

indicaƟng that rather than alleviaƟng distress, maladapƟve eaƟng behaviors were followed by 334 

increases in negaƟve aīect. This paƩern is consistent with previous research [58,59] and in line with a 335 

short-term negaƟve reinforcement cycle. Adolescents may iniƟally expect eaƟng to reduce distress, yet 336 

experience guilt, loss of control, or self-criƟcism aŌerward, thereby maintaining or amplifying negaƟve 337 

aīect. Over Ɵme, such dynamics may contribute to the risk for weight regain and emoƟonal 338 

vulnerability. In contrast to these dynamic paƩerns, exploratory analyses indicated that restrained 339 



eaƟng was predominantly stable between individuals (ICC = .86), suggesƟng a more trait-like paƩern 340 

with limited within-person ŇuctuaƟon.  341 

Contrary to hypothesis 3, baseline HRV did not predict adolescents’ average levels of emoƟonal 342 

or reacƟve eaƟng during the EMA period. Furthermore, hypothesis 4 was also not supported: resƟng 343 

HRV did not predict individual diīerences in the within-person associaƟons between negaƟve aīect or 344 

event-related stress and maladapƟve eaƟng behavior. Several explanaƟons are possible. First, HRV was 345 

assessed once, approximately two weeks prior to the start of EMA and while the parƟcipants were sƟll 346 

in the treatment center. A single resƟng assessment may have not been suĸcient to adequately capture 347 

individual diīerences in HRV that are relevant to emoƟonally salient real-world situaƟons. Repeated 348 

or ambulatory HRV assessments in daily life may beƩer reŇect moment-to-moment ŇuctuaƟons in 349 

parasympethaƟc regulaƟon that inŇuence emoƟonal and eaƟng responses [60]. Second, HRV may be 350 

more closely linked to immediate regulatory responses, such as the ability to downregulate stress or 351 

negaƟve aīect, rather than to speciĮc behavioral outcomes such as eaƟng. Third, the relaƟvely small 352 

between-person sample size may have limited power to detect cross-level eīects. Together, these 353 

Įndings suggest that resƟng HRV, as assessed in the present study, did not funcƟon as a protecƟve 354 

factor against daily aīect/stress-driven eaƟng behavior during the post-treatment period. 355 

Findings from this study have several important implicaƟons for clinical pracƟce and post-356 

treatment support. The observed aīect- and stress-driven dynamics in emoƟonal and reacƟve eaƟng 357 

highlight the value of targeƟng daily emoƟon and stress regulaƟon skills in adolescents following 358 

inpaƟent obesity treatment. IntervenƟons may beneĮt from strengthening stress management 359 

strategies and promoƟng alternaƟve coping mechanisms for managing negaƟve aīect and stressors in 360 

daily life. Given that maladapƟve eaƟng was followed by increases in negaƟve aīect, helping 361 

adolescents recognize and interrupt this cycle may be parƟcularly important in prevenƟng relapse and 362 

supporƟng sustained weight outcomes. Furthermore, these results underscore the importance of close 363 

follow-up and monitoring during the early post-discharge period, when youth appear most vulnerable 364 

to stress-related eaƟng behaviors. 365 
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Strengths and LimitaƟons 366 

Several strengths enhance the contribuƟon of the present study. First, the focus on the post-367 

treatment transiƟon period addresses a clinically criƟcal yet understudied phase, during which 368 

adolescents are parƟcularly vulnerable to weight regain. By examining daily processes shortly aŌer 369 

discharge, the study provides insight into mechanisms that may undermine long-term treatment 370 

success. Second, the use of EMA allowed for the invesƟgaƟon of aīect/stress–eaƟng dynamics in real 371 

Ɵme, minimizing retrospecƟve bias and increasing ecological validity [26]. Third, the integraƟon of a 372 

physiological marker (HRV) alongside EMA data represents an important step toward a more mulƟ-373 

method understanding of maladapƟve eaƟng processes. Several limitaƟons should also be 374 

acknowledged. First, the sample size was relaƟvely small and may have limited staƟsƟcal power to 375 

detect eīects, especially in more complex models including HRV. Second, HRV was assessed only once 376 

and prior to the EMA period. Future studies should consider repeated or ambulatory HRV assessments 377 

to beƩer capture parasympatheƟc acƟvity in daily life. Third, maladapƟve eaƟng behaviors were 378 

assessed via self-report, which may sƟll be inŇuenced by reporƟng bias despite the use of EMA.  379 

Conclusion 380 

In the early post-treatment period, adolescents’ daily aīecƟve and stress experiences were 381 

dynamically linked to maladapƟve eaƟng behavior. EmoƟonal eaƟng appeared to be both the result of 382 

stress-related events and a predictor of increases in negaƟve aīect, whereas reacƟve eaƟng primarily 383 

predicted later negaƟve aīect. ResƟng HRV did not account for individual diīerences in these 384 

processes. Together, these Įndings highlight the importance of targeƟng daily emoƟon, stress, and 385 

impulse regulaƟon processes to support sustained treatment outcomes in adolescents with obesity. 386 
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