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ABS RAC  
Objective: Former studies i dicated worse outcome for i dividuals with food addictio  (FA) whe  participati g i  weight loss 
programs. Yet, the results may have bee  i fue ced by comorbid eati g disorders a d i suffcie t co sideratio  of psycho-
logical aspects associated with FA. 
Methods: We report here a subgroup a alysis o  treatme t success of participa ts with overweight/obesity a d FA, but  o 
comorbid eati g disorders, compared to i dividuals with overweight/obesity but without FA a d eati g disorders taki g part i  
a 12‐week lo g tailored mHealth weight loss i terve tio  (IG) that addresses psychological aspects of overweight/obesity or a 
waitlist co trol co ditio  (CG). Body‐mass‐i dex a d eati g styles were assessed at four time poi ts: baseli e, 3, 9 a d 
15 mo ths after baseli e. 
Results: Overall, the IG sig ifca tly reduced weight a d improved eati g styles. The effcacy of the i terve tio  was higher i  
the IG þ FA co cer i g lo g‐term weight loss a d emotio al eati g. 
Conclusion: These f di gs suggest that i dividuals with FA, without comorbid eati g disorders, be eft from a tailored 
mHealth weight loss i terve tio  that focuses o  psychological aspects of overweight/obesity. This u derscores the prese ce of 
a FA subgroup amo g i dividuals with overweight a d obesity, characterised by u ique vul erabilities a d treatme t re-
spo ses, which should be further a alysed. There is a  eed for specialised treatme t of FA compo e ts i  obesity a d 
overweight. 
 rial Registration: Cli icalTrials.gov ide tifer: NCT04080193 
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Summary 

• This study a alysis food addictio  i  i dividuals with 
overweight/obesity but without comorbid eati g 
disorders. 

• A tailored mHealth i terve tio  could improve emotio al 
eati g a d reduce weight i  i dividuals with food 
addictio . 

• The co sideratio  of food addictio  i  future studies 
might co tribute to a better u dersta di g of the obesity 
spectrum. 

1 | Introduction 

I  Germa y, about 7.9% of the populatio  fulfl the criteria of 
food addictio  (FA) (Hauck et al. 2017). These i dividuals 
describe themselves as bei g addicted to specifc highly pro-
cessed (HP) foods (Schulte et al. 2015). HP foods are usually 
high i  fat a d co tai  ref ed sugars that ca  be absorbed 
quickly. The co sumptio  ca  cause activatio s i  the dopa-
mi ergic reward‐related  eural systems, which are similar to 
those i  other addictive disorders (Gearhardt et al. 2011; Pursey 
et al. 2024). Moreover, i dividuals with FA experie ce problems 
i  co trolli g their eati g behaviour, stro g cravi gs for HP 
foods, co ti uatio  of the co sumptio  despite  egative co -
seque ces a d repeated failures i  quitti g the problematic 
behaviour (Schulte et al. 2015). FA is associated with higher 
eati g pathology i  i dividuals seeki g weight loss programs 
(WLPs) (Meule et al. 2015). Eati g pathology i  terms of 
dysfu ctio al eati g styles i fue ces weight loss a d weight 
loss mai te a ce. For example, emotio al eati g (EE), that is 
eati g caused by emotio al states, co tributes to overweight a d 
obesity a d is associated with the co sumptio  of highly 
palatable foods (Ko tti e  et al. 2010; va  Strie  et al. 2013). 
Eati g as a respo se to exter al food cues (exter al eati g, 
EXE), for example the smell of foods, seem to impair weight 
mai te a ce after weight loss (Neuma   et al. 2018; Va  Strie  
et al. 1986; va  Strie  et al. 2009) a d i dividuals with FA show 
high cue‐reactivity toward HP foods (Schulte et al. 2019). A  
improveme t i  dietary restrai t eati g (RE) is associated with 
greater weight loss u dergoi g WLPs (va  Strie  et al. 2009), yet 
i dividuals with FA ofte  fail to quit co sumi g HP foods 
(Schulte et al. 2015). 

FA is associated with higher body‐mass‐i dex (BMI) (Pursey 
et al. 2014). Prevale ce rates of FA i  i dividuals with overweight 
a d obesity ra ge betwee  17.2% a d 25.0% (Hauck et al. 2017; 
Pursey et al. 2014). The prevale ce of FA is eve  higher (47.2%– 
96.0%) i  cli ical samples of i dividuals with eati g disorders (De 
Vries a d Meule 2016; Gearhardt et al. 2014). Especially the 
prese ce of Bi ge‐eati g‐disorder (BED) is associated with 
higher FA symptom severity (Pe ze stadler et al. 2019). FA is 
curre tly  ot classifed as a disti ct disorder by the World Health 
Orga izatio . There is still a  o goi g debate o  the existe ce of 
a FA co struct, that is o  the disti ctio  to existi g eati g dis-
orders (Fletcher a d Ke  y 2018; Gearhardt a d Hebe-
bra d 2021; Hebebra d a d Gearhardt 2021). Lack of co trol 
over eati g behaviour is a shared feature also observed i  i -
dividuals with BED, resulti g i  bi ge eati g episodes of huge 
amou ts of food. As BED is  ot characterised by compe satory 

behaviours, it is ofte  associated with overweight a d obesity, too 
(McCue ‐Wurst et al. 2018). Some researchers therefore def e 
FA as a  ‘overeati g disorder’ a d more like a sy drome of other 
disorders, especially BED, rather tha  a  isolated disorder 
(Hebebra d a d Gearhardt 2021). However, despite the shared 
similarities, the criteria of FA ca  ot be tra sferred o e‐to‐o e to 
those of BED. For example, i dividuals with FA crave for specifc 
HP foods. These cravi gs must  ot  ecessarily cause bi ge eati g 
episodes, but might also result i  ‘grazi g’ specifc foods 
throughout the day (Gearhardt a d Hebebra d 2021). I depe -
de t from BED symptom severity, FA is associated with higher 
impulsivity a d loss of co trol eati g (Kala  et al. 2024). Whereas 
for i dividuals with BED, bi ge eati g is caused by emotio al 
distress a d  ot exclusively directed toward HP foods. I  a  o -
li e survey of N = 502 i dividuals with overweight a d obesity, 
17% met FA criteria, 9% BED criteria a d 10% FA a d BED 
criteria (Ivezaj et al. 2016). However, the criteria were measured 
usi g self‐reporti g questio  aires for both disorders. 

The impact of FA o  the effcacy of weight loss programs 
(WLPs) has bee  described heteroge eously, with most studies 
i dicati g worse outcomes for i dividuals with FA (De Almeida 
et al. 2022). Camacho‐Barcia et al. a alysed n = 448 i dividuals 
(Mage = 65.25 years, SD = 4.63) with overweight or obesity 
(Camacho‐Barcia et al. 2021). They were ra domly assig ed to 
either a  i terve tio  group (IG) that received a  i te sive 
lifestyle i terve tio  i cludi g a Mediterra ea  diet, physical 
activity promotio  a d behavioural support, or a co trol group 
(CG) that received a simple diet recomme datio . Participa ts 
that fulfled the criteria of FA at baseli e (N = 26, 5.8%) reported 
higher BMI at baseli e a d were more likely to regai  weight. I  
additio , other studies exami i g the impact of FA i  partici-
pa ts u dergoi g weight loss lifestyle i terve tio s reported 
that FA at baseli e a d higher FA symptom severity were 
associated with less weight loss a d study failure (Fieldi g‐
Si gh et al. 2019; Gordo  et al. 2020). O  the other ha d, a study 
of two differe t 6‐mo th lifestyle i terve tio s i  a  outpatie t 
setti g, fou d  o differe ces betwee  participa t with a d 
without FA (Le t et al. 2014). However,  o e of the above‐
me tio ed studies systematically excluded other eati g disor-
ders. Si ce FA is highly comorbid with BED a d BED is asso-
ciated with less weight loss a d higher drop‐out i  WLPs 
(Forma  et al. 2023), the results might have bee  i fue ced. 
Moreover, give  the complexity of FA as a pote tial me tal 
disorder, lifestyle i terve tio s alo e might  ot suffcie tly 
target psychological parameters associated with FA, such as 
dysfu ctio al eati g styles. The I‐GENDO app is a tailored 
mHealth i terve tio  targeti g psychological aspects associated 
with overweight a d obesity (Pape et al. 2022). Prior a alyses 
i dicated that the i terve tio  effectively improves eati g pa-
thology (Schoema   et al. 2024; Seiferth et al. 2023). 

Take  together, i dividuals with FA seem to be a specifcally 
burde ed subgroup of i dividuals with overweight a d obesity, 
sufferi g from high eati g pathology a d higher BMI. Prior 
studies i dicate less weight loss a d higher weight regai  i  
i dividuals with FA u dergoi g lifestyle WLPs. Yet, it is  ot 
clear whether the results were i fue ced by comorbid eati g 
disorders a d if psychological aspects associated with FA were 
suffcie tly addressed (De Almeida et al. 2022). We hypothesise 
that i dividuals with FA u dergoi g a 12‐week lo g tailored 

Europe n E ting Disorders Review, 2025 932 



 10990968, 2025, 5, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/erv.3196 by U

niversitatsbibliothek B
am

berg, W
iley O

nline Library on [28/08/2025]. See the Term
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline Library for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons License

psychological mHealth i terve tio  would reduce a d sustai  
BMI. I  additio , the impact of FA o  dysfu ctio al eati g 
styles will be a alysed exploratively. The i vestigatio  may 
co tribute to a better u dersta di g of the obesity spectrum a d 
improve future obesity treatme t strategies. 

2 | Methods 

2.1 | Project 

Data for this ma uscript were retrieved from the I‐GENDO 
study a multice ter RCT desig ed to assess the effcacy of a 
tailored mHealth i terve tio  aimed at reduci g weight a d 
improvi g eati g styles. The overall results of the RCT have 
bee  previously published (Seiferth et al. 2023). 

The study was co ducted i  accorda ce with the Declaratio  of 
Helsi ki a d approved by the I stitutio al Review Board of the 
Ruhr‐U iversity Bochum (Nr. 18‐6415, 14 Ja uary 2019) a d 
the ethical board of the U iversity of Bamberg. All subjects were 
i formed about the study a d provided writte  i formed 
co se t. 

2.2 | Participants 

I dividuals were recruited betwee  August 2019 a d August 
2020. I dividuals i terested i  participatio  received a li k to a  
o li e scree i g survey assessi g eligibility criteria of the study 
(Table 1). 

I dividuals with comorbid eati g disorders were excluded 
through a two‐step sta dardised procedure. I itially, suspected 
eati g disorders were assessed usi g the Mu ich ED‐Quest 

 ABLE 1 | Eligibility criteria of the I‐GENDO study. 

(Fichter et al. 2015) i  the o li e scree i g survey. Subjects 
fagged for pote tial eati g disorders were subseque tly diag-
 osed by experie ced cli icia s usi g the Germa  versio  of 
the eati g disorder exami atio  (EDE) (Hilbert a d Tusche ‐
Caffer 2016). I dividuals diag osed with bulimia  ervosa (BN) 
or Bi ge eati g disorder (BED) as classifed by the DSM‐5 
criteria (America  Psychiatric Associatio  2018) were 
excluded from participatio . Eligible participa ts were i vited 
to a  i ‐perso  appoi tme t for baseli e assessme t. 

The f al sample co sisted of 213 i dividuals (67.1% female) with 
obesity or overweight (MBMI = 33.35 kg/m2, SDBMI = 3.79 kg/m2). 
Ages ra ged from 19 to 71 years (Mage = 46.45 years, 
SDage = 12.13 years). Participa ts were ra domly assig ed to o e 
of the study arms usi g block ra domisatio : i terve tio  
group (IG) (n = 116, female = 77) or co trol group (CG) (n = 97, 
female = 66). Computer‐ge erated lists were stratifed by ge der 
a d study ce tre. Both groups completed questio  aires a d 
reported their curre t weight (kg) a d height (m) at four o li e 
assessme ts: baseli e (T0), post‐treatme t (T1, 3 mo ths after 
baseli e), follow‐up 1 (T2, 9 mo ths after baseli e) a d follow‐up 
2 (T3, 15 mo ths after baseli e). N = 183 of the 213 i itial par-
ticipa ts completed the T1 assessme t (nIG = 101, nCG = 82), 
N = 161 participa ts completed the T2 assessme t (nIG = 93, 
nCG = 68) a d N = 152 participa ts completed the T3 assessme t 
(nIG = 90, nCG = 62). A total of N = 143 participa ts (nIG = 87, 
nCG = 56) provided data at each of the four assessme ts, i di-
cati g a dropout rate of 32.9%. All data was stored o  protected 
servers at the U iversity of Bamberg. 

2.3 | Intervention 

The I‐GENDO app is a 12‐week i dividualised a d ge der‐
se sitive mHealth i terve tio  that combi es computer‐based 

Inclusion criteria Exclusion criteria 
• Legal age (≥ 18 years) • Obesity class III (i.e., BMI > 39.9 kg/m2) 
• Obesity class I or II with subjectively experie ced weight • Curre t (or withi  the last 12 mo ths) i volveme t i  a 
related impairme t a d a curre t i te tio  to lose weight structured weight loss i terve tio  

• I suli ‐depe de t type 1 diabetes 

• Previous or i te ded bariatric surgery 

• Curre t psychotherapeutic treatme t of weight related health 
problems 

• Overweight (i.e., BMI betwee  25 a d 29.9 kg/m2) with • Weight‐e ha ci g drugs 
weight related health problems a d/or visceral adipose tissue 

• Drugs which promote weight loss (e.g., a ti‐obesity drugs) 
a d/or high psychosocial weight‐related distress with a 
curre t i te tio  to lose weight • Weight‐e ha ci g health problems which are  ot yet treated 

• Ca cerous disease withi  the last 5 years 
• Curre t substa ce‐use disorders, major depressio , 

psychosis, suicidal te de cy or preg a cy 

• Severe cog itive impairme ts 

• I suffcie t k owledge of the Germa  la guage 
• Bi ge‐eati g‐disorder or bulimia  ervosa 
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a d self‐tailori g features. The psychological i terve tio  
e compass fve modules (stress ma ageme t skills, emotio  
regulatio  skills, deali g with the co seque ces of overweight, 
i hibitory co trol/impulsive eati g, a d self‐effcacy) of which 
three were assig ed as mai  modules to each participa t. A 
detailed descriptio  of the developme t a d process evaluatio  
has bee  published elsewhere (Pape et al. 2022). Participa ts i  
the CG received  o i terve tio  duri g the study period. After 
completi g T3, the I‐GENDO app was offered to the CG. The 
participa ts of the CG were aware that they would receive the 
app i terve tio  after completi g T3 (waiti g‐group desig ). 

2.4 | Measures 

Questio s about sociodemographic data were i cluded i  the 
o li e questio  aire at baseli e, whereas weight a d height 
were reported at each of the four assessme ts. BMI was calcu-
lated by dividi g the reported body weight i  kilograms by 
height i  metres squared (kg/m2). 

2.4.1 | Food Addiction 

FA over the past 12 mo ths was measured usi g the Germa  
versio  of the revised Yale Food Addictio  Scale (YFAS Scale 
2.0) (Meule et al. 2017). The YFAS 2.0 co sists of 35 items 
scored o  a  8‐poi t scale ra gi g from ‘0' ( ever) to ‘7’ (every 
day). Based o  33 items, the 11 diag ostic criteria for substa ce‐
use disorders i  the DSM‐5 (e.g., cravi g, tolera ce, or with-
drawal) adapted to FA ca  be calculated. A symptom score 
(ra ge: 0–11) refects FA symptom severity. Additio ally, two 
items assess cli ically sig ifca t impairme ts or distress due to 
eati g behaviour. FA is diag osed whe  two or more symptoms 
are met (symptom score ≥ 2) alo g with cli ically sig ifca t 
impairme ts or distress due to eati g behaviour. The Germa  
versio  of the YFAS 2.0 was validated i  a stude t sample a d 
i  a sample of patie ts with obesity a d showed good psycho-
metric properties (Meule et al. 2017). I  the prese t sample, 
the YFAS 2.0 demo strated excelle t i ter al co siste cy 
(α = 0.91). 

2.4.2 | Eating Styles 

The Germa  versio  of the Dutch Eati g Behaviour Questio -
 aire (DEBQ, Nagl et al. 2016) was used to assess o  three 
differe t eati g styles: emotio al eati g (EE), restrai t eati g 
(RE) a d exter al eati g (EXE). The questio  aire co sists of 30 
items, scored o  a 5‐poi t scale ra gi g from ‘1’ ( ever) to ‘5’ 
(very ofte ). Higher mea  scores o  the subscales i dicate a 
stro ger expressio  of the correspo di g eati g style. The 
Germa  versio  of the DEBQ was validated i  a represe tative 
Germa  sample a d showed good psychometric properties 
(Nagl et al. 2016). I  the prese t sample, the i ter al co sis-
te cy of the subscales was acceptable for RE, α = 0.78, good for 
EXE, α = 0.84 a d excelle t for EE, α = 0.92. 

2.5 | Statistical Analysis 

All a alyses were co ducted usi g IBM SPSS Statistics for Wi -
dows (Versio  29.0, Armo k, NY: IBM Corp.) a d Microsoft 
Excel (Versio  16.0, Microsoft Corporatio ). Descriptive a alyses 
i cluded perce tages a d freque cies for categorical variables, 
a d mea s a d sta dard deviatio s for co ti uous variables. 
Baseli e value compariso s betwee  groups (IG þ FA, IG − FA, 
CG þ FA, CG − FA) were tested usi g chi‐square tests for cate-
gorical variables a d a alyses of varia ces (ANOVAs) for 
co ti uous variables. The Last Observatio  Carried Forward 
(LOCF) method was used to replace missi g values of the 
outcome measures. To a alyse the progress of BMI (withi ‐
subject: BMI) over time (T0–T3), repeated measures mixed 
a alysis of varia ce (rmANOVA) was co ducted betwee  groups 
(IG vs. CG) with a d without FA (þFA vs. −FA) (betwee ‐sub-
ject: IG þ FA, IG − FA, CG þ FA, CG − FA). The Gree house– 
Geisser adjustme t was applied to correct for violatio s of 
sphericity. Bo ferro i‐adjusted post hoc tests were performed to 
compare results betwee  the four measureme t poi ts a d be-
twee  groups. I  order to support the results of our primary 
a alysis o  the impact of FA o  BMI, i te tio ‐to‐treat (ITT) 
a alyses was co ducted with a li ear multilevel regressio  model 
usi g maximum likelihood estimatio . A two‐level model 
structure i cludi g a ra dom i tercept was applied. The model 
was adjusted for baseli e BMI a d the time x group x FA 
i teractio  term was added to the f al model. I traclass corre-
latio  coeffcie t (ICC) of the  ull model i dicated that 91% of the 
varia ce was due to betwee ‐perso  effects. 

Seco dary, rmANOVAs o  the progress of eati g styles (withi ‐
subject: EE, RE, EXE) over time (T0–T3) were co ducted be-
twee  groups with a d without FA (betwee ‐subject: IG þ FA, 
IG − FA, CG þ FA, CG − FA). 

3 | Results 

No sig ifca t group differe ces o  sociodemographic values at 
baseli e were fou d (Table 2). Table 3 displays descriptive data 
o  BMI a d eati g styles progress over time (T0–T3). 

3.1 | BMI 

Overall, a alysis of varia ces revealed a decrease of BMI over 
time, F(2.20, 460.1) = 5.05, p = 0.002, ηp2 = 0.024, as well as a 
sig ifca t i teractio  of BMI £ group £ FA, F(2.20, 460.1) = 
3.54, p = 0.026, ηp2 = 0.017 (Figure 1). Withi  the IG − FA, 
Bo ferro i‐adjusted post hoc tests revealed a sig ifca t 
(p = 0.008) decrease i  BMI betwee  the baseli e (T0) a d the 
posttreatme t assessme t (T1) (MDiff = −0.41, 95%‐CI [−0.08, 
−0.75]). Withi  the IG þ FA, Bo ferro i‐adjusted post hoc tests 
also revealed a sig ifca t (p = 0.011) decrease i  BMI betwee  T0 
a d T1 (MDiff = −0.90, 95%‐CI [−0.14, −0.1.66]). Moreover, BMI i  
the IG þ FA decreased sig ifca tly (p < 0.001) betwee  T0 a d 
T2 (MDiff = −1.53, 95%‐CI [−0.52, −2.55]) a d (p = 0.006) betwee  
T0 a d T3 (MDiff = −1.57, 95%‐CI [−0.31, −2.83]). At T0, the BMI 
i  the IG þFA (M = 34.26 kg/m2, SD = 3.32 kg/m2) was higher o  
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 ABLE 2 | Sociodemographic data betwee  groups at baseli e. 

Overall IG þ FA IG − FA CG þ FA CG − FA 
(N = 213) (n = 19) (n = 97) (n = 13) (n = 84) 

Sex nf = 143 (67.1%) nf = 16 (84.2%) nf = 61 (62.3%) nf = 10 (76.9%) nf = 56 (66.7%) χ(3) = 3.88, pe = 0.275 
nm = 70 (32.9%) nm = 3 (15.8%) nm = 36 (37.7%) nm = 3 (23.1%) nm = 28 (33.3%) 

Age (years) M = 46.45 M = 49.68 M = 46.80 M = 46.23 M = 45.33 F(3, 209) = 0.71 
SD = 12.13 SD = 12.15 SD = 11.56 SD = 12.31 SD = 12.78 ep = 0.545 

Marital statusa n = 170 (79.8%) n = 16 (84.2%) n = 75 (77.3%) n = 10 (76.9%) n = 69 (82.1%) χ(3) = 0.95, pe = 0.813 

Educatio b n = 61 (27.8%) n = 6 (31.6%) n = 30 (30.9%) n = 2 (15.4%) n = 23 (27.4%) eχ(3) = 1.51, p = 0.680 

Employme tc n = 88 (41.3%) n = 7 (36.8%) n = 45 (46.4%) n = 5 (38.5%) n = 31 (36.9%) χ(3) = 1.91, pe = 0.592 

Natio alityd n = 211 (99.6%) n = 19 (100.0%) n = 97 (100.0%) n = 12 (92.3%) n = 83 (98.8%) eχ(3) = 7.53, p = 0.057 
Abbreviatio s: BMI = body mass i dex; CG = co trol group; FA = food addictio ; IG = i terve tio  group; YFAS = Yale Food Addictio  Scale. 
aNumber of participa ts livi g i  a relatio ship.
bNumber of participa ts with a u iversity degree. 
cNumber of participa ts curre tly i  employme t.
dNumber of participa ts with Germa   atio ality. 
eBo ferro i‐adjusted p values. 

a descriptive level compared to the IG − FA (M = 33.44 kg/m2, 
SD = 3.88 kg/m2). Yet u til T3, the mea  BMI i  the IG þ FA 
(M = 32.69 kg/m2, SD = 4.51 kg/m2) decreased below the mea  
value of the IG − FA (M = 33.22 kg/m2, SD = 4.46 kg/m2). U til 
T3, participa ts of the IG − FA lost 0.70% of their i itial body 
weight, whereas participa ts of the IG þ FA lost 4.72%. The 
mixed model a alysis supported the prior results a d revealed a 
sig ifca t i teractio  of time x group x FA, i dicati g that FA 
predicted BMI progress i  the IG (ß = 0.49, SE = 0.14, t = 3.61, 
p < 0.001). 

3.2 | Eating Styles 

3.2.1 | Emotional Eating 

A alysis of varia ces revealed a sig ifca t i teractio  effect of 
EE £ FA over time, F(2.85, 595.37) = 5.47, p = 0.001, 
ηp2 = 0.026 (Figure 2a). Withi  the IG þ FA, Bo ferro i‐
adjusted post hoc tests revealed a sig ifca t (p = 0.011) 
decrease i  EE betwee  T0 a d T2 (MDiff = −0.47, 95%‐CI 
[−0.07, −0.87]). Moreover, EE also decreased sig ifca tly 
(p = 0.021) betwee  T0 a d T3 (MDiff = −0.44, 95%‐CI 
[−0.04, −0.84]). 

I  additio , sig ifca t effects betwee  group (IG vs. CG), F(1, 
209) = 4.13, p = 0.043, ηp2 = 0.019 a d FA (þFA vs. −FA) were 
fou d, F(1, 209) = 9.65, p = 0.002, ηp2 = 0.044. At T0, post hoc 
tests revealed sig ifca t (p = 0.022) differe ces i  EE betwee  
IG þ FA a d IG − FA (MDiff = −0.57, 95%‐CI [−0.08, −1.06]), 
as well as sig ifca t (p < 0.001) differe ces i  EE betwee  
CG þ FA a d CG − FA (MDiff = −1.0, 95%‐CI [−0.45, −1.61]) 
with higher scores for IG þ FA a d CG þ FA, respectively. I  
the CG these differe ces remai ed sig ifca t at T1 (p = 0.009) 
(MDiff = −0.77, 95%‐CI [−0.19, −1.35]), T2 (p = 0.033) 
(MDiff = −0.63, 95%‐CI [−0.05, −1.20]) a d T3 (p = 0.003) 
(MDiff = −0.88, 95%‐CI [−0.29, −1.47]), respectively. At T3, 
IG þ FA a d CG þ FA sig ifca tly (p = 0.017) differed i  EE 
(MDiff = −0.87, 95%‐CI [−0.16, −1.58]), with higher scores i  the 
CG þ FA. 

3.2.2 | Restraint Eating 

A alyses of varia ces revealed a sig ifca t i crease of RE over 
time, F(3, 627) = 7.51, p < 0.001, ηp2 = 0.035, as well as a  
i teractio  effect betwee  RE £ group over time, F(3, 
627) = 4.75, p = 0.003, ηp2 = 0.022 (Figure 2b). 

Withi  the IG þ FA, Bo ferro i‐adjusted post hoc tests revealed 
a sig ifca t (p = 0.009) i crease i  RE betwee  T0 a d T1 
(MDiff = 0.35, 95%‐CI [0.06, 0.64]). Moreover, RE also i creased 
sig ifca tly (p = 0.002) betwee  T0 a d T2 (MDiff = 0.41, 95%‐CI 
[0.11, 0.71]). Withi  the IG − FA, Bo ferro i‐adjusted post hoc 
tests revealed a sig ifca t (p < 0.001) i crease i  RE betwee  T0 
a d T1 (MDiff = 0.36, 95%‐CI [0.23, 0.49]), as well as betwee  T0 
a d T2 (MDiff = 0.25, 95%‐CI [0.11, 0.38]) a d (p = 0.004) betwee  
T0 a d T3 (MDiff = 0.19, 95%‐CI [0.05, 0.33]). Yet, betwee  T1 a d 
T3 RE sig ifca tly (p = 0.007) decreased agai  (MDiff = −0.17, 
95%‐CI [−0.03, −0.31]). 

3.2.3 | External Eating 

A alyses of varia ces revealed a sig ifca t decrease of EXE 
over time, F(2.82, 589.63) = 6.45, p < 0.001, ηp2 = 0.030, as well 
as a  i teractio  effect betwee  EXE £ FA over time, F(2.82, 
589.63) = 3.29, p = 0.023, ηp2 = 0.015 (Figure 2c). 

Bo ferro i‐adjusted post hoc tests revealed a sig ifca t 
(p = 0.010) decrease of EXE i  the IG − FA betwee  T0 a d T1 
(MDiff = −0.16, 95%‐CI [−0.03, −0.29]), as well as (p < 0.001) 
betwee  T0 a d T3 (MDiff = −0.22, 95%‐CI [−0.08, −0.36]). 
Withi  the IG þ FA EXE o ly decreased sig ifca tly (p = 0.011) 
betwee  T0 a d T2 (MDiff = −0.35, 95%‐CI [−0.05, −0.65]). 

4 | Discussion 

We a alysed FA i  a sample of n = 213 i dividuals with over-
weight a d obesity without comorbid eati g disorders, that 
u derwe t a 12‐weeks lo g tailored psychological mHealth 
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i terve tio . We hypothesised, that due to the desig  of the 
i terve tio  that addresses psychological aspects of overweight 
a d obesity a d the exclusio  of eati g disorders, the partici-
pa ts of the IG with FA (IG þ FA) would reduce a d sus-
tai  BMI. 

Throughout the 12‐week lo g i terve tio  phase, the BMI 
decreased i  the whole IG. The BMI of i dividuals i  the IG þ FA 
decreased eve  u til the 9‐ a d 15‐mo th follow‐up assessme ts. 
At baseli e assessme t, the BMI i  the IG þ FA was higher o  a 
descriptive level compared to the IG − FA. Yet u til the 15‐mo th 
follow‐up assessme t, the BMI i  the IG þ FA decreased eve  
below the mea  of the IG − FA. While the BMI i  the IG − FA 
decreased by o ly 0.22 kg/m2, the BMI i  the IG þ FA decreased 
by 1.57 kg/m2. Participa ts i  the IG þ FA lost o  average 4.72% 
of their i itial body weight, which approximately fulfls the 
recomme datio  of 5% i dicati g a cli ically sig ifca t weight 
loss (NICE‐Guideli e 2014). 

Our results are i  co trast to former studies, that reported either 
 o i fue ce of FA o  weight loss (Le t et al. 2014), or eve  worse 
outcome for i dividuals with FA (Camacho‐Barcia et al. 2021; 
Fieldi g‐Si gh et al. 2019; Gordo  et al. 2020). Although FA is 
associated with weight‐cycli g (Gearhardt et al. 2014), i -
dividuals i  our study lost weight eve  u til 12‐mo th after 
completi g the i terve tio . This might be associated with the 
result that the I‐GENDO app effectively reduced EE i  partici-
pa ts with FA, si ce a decrease i  EE is a predictor for successful 
weight loss (va  Strie  et al. 2009). At the begi  i g of the 
i terve tio , the participa ts who fulfled the criteria for FA 
reported higher EE scores i  both the IG a d CG group. That fts 
the assumptio  that eati g serves as a  emotio  regulatio  
strategy i  i dividuals with FA, who experie ce a shift from 
positive rei forceme t (rewardi g effect of HP foods) to  egative 
rei forceme t (relieve of  egative states, e.g., stress or with-
drawal) (Parylak et al. 2011). Withi  the CG, this differe ce 
remai ed stable u til the 15‐mo th follow‐up assessme t. I  the 
IG, the differe ces dispersed, si ce o ly participa ts with FA 
reduced EE throughout the i terve tio  a d mai tai ed this 
effect u til the 15‐mo th follow‐up assessme t. The I‐GENDO 
app co tai ed a module targeti g emotio al compete ces, for 
example ide tifyi g emotio s a d war i g sig als a d relaxatio  
exercises (Pape et al. 2022). Give  the vul erability of i dividuals 
with FA to the rei forci g effects of HP foods, the i terve tio  
might have bee  particularly helpful for them. 

Moreover, successful weight loss a d mai te a ce i  partici-
pa ts with FA might have bee  i fue ced by i creased RE a d 
decreased EXE, at least u til 6 mo ths after i terve tio  
completio  (Burto  et al. 2007; Neuma   et al. 2018; va  Strie  
et al. 2009). Both IG þ FA a d IG − FA profted from the 
i terve tio  co cer i g RE, while the IG þ FA reported 
greater, but less mai tai able i crease. As described above, i -
dividuals with FA ofte  fail to quit co sumi g HP foods 
(Schulte et al. 2015). For especially chro ically ill i dividuals 
with FA RE might be a self‐care cou teractio  to the lo g‐term 
co seque ces of overco sumptio , which might explai  higher 
RE scores i  the IG þ FA (Rios et al. 2023). It would therefore 
be reaso able to assess the o set a d the degree of chro icity of 
FA i  future studies. EXE reduced throughout the i terve tio  
i  the IG − FA a d slightly decreased u til the 15‐mo th follow‐
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FIGURE 1 | BMI progress over time (T0–T3) separated for groups. 

FIGURE 2 | Progress i  eati g styles over time (T0–T3) separated for groups ((a) emotio al eati g, (b) restrai t eati g, (c) exter al eati g). 

up assessme t. I  the IG þ FA, EXE decreased u til the 9‐ associated with higher cue‐reactivity to HP foods, but  ot to 
mo th follow‐up assessme t, but this effect did  ot mai tai  mi imally processed foods (Schulte et al. 2019). Results of a 
u til the 15‐mo th follow‐up assessme t. Give  the def itio  former study from our research group i dicated that FA is 
of EXE as eati g due to exter al cues, o e would expect higher associated with defcits i  food‐related i hibitory co trol, but 
vul erability of i dividuals with FA to e gage i  EXE. EXE as  ot with ge eral impulsivity trait (Pape et al. 2021). It would be 
measured by the DEBQ implies a somehow u specifc vul er- reaso able to further a alyse the i fue ce of FA o  the effcacy 
ability toward exter al food cues (e.g., ‘I eat more tha  usually of the I‐GENDO app i  reduci g food‐related i hibitory co trol, 
whe  I see others eati g’.) (Nagl et al. 2016). Yet, FA is rather tha  EXE as a ge eral co struct. 
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Primary a alysis showed that the I‐GENDO app was effectual i  
treati g RE (Seiferth et al. 2023). Moreover, partially be efcial 
effects o  weight loss a d EXE were fou d, yet  ot o  EE. This 
subgroup a alysis i dicates that the i terve tio  was particu-
larly effectual for the subgroup of i dividuals with FA, that is 
co cer i g EE a d weight loss. That might be due to the fact, 
that i dividuals with FA suffer from high psychological distress 
a d eati g pathology (Brytek‐Matera et al. 2021) a d the 
I‐GENDO app is a tailored mHealth i terve tio  targeti g 
psychological aspects of overweight a d obesity (Pape 
et al. 2022). These f di gs demo strate that tailored i -
terve tio s may be o e way to i crease treatme t success for 
i dividuals  ot be eftti g from sta dard i terve tio s. It is 
thus also importa t for future research to i crease our u der-
sta di g of the obesity spectrum. For example, future studies 
are warra ted to i vestigate pote tial u derlyi g mecha isms 
of FA a d the precise disti ctio  to BED, for example by usi g 
behavioural paradigms like the go‐/ ogo task (Kollei 
et al. 2018). This will help to ide tify further criteria for i -
terve tio s specifcally tailored to i dividuals with FA. 

The adva tage of our study desig  is that we excluded i -
dividuals with comorbid eati g disorders by a sta dardised two‐
step procedure. Therefore, the results are  ot i fue ced by 
overlappi g symptoms with for example BED. I  additio , i -
dividuals with comorbidities that might be associated with 
weight status, such as I suli ‐depe de t type 1 diabetes, or 
other SUDs, were excluded from participatio . O  o e ha d 
that is a  adva tage of the study, si ce co fou di g effects were 
reduced, yet o  the other ha d, the selected sample might  ot 
be represe tative. Moreover, other comorbidities that might be 
associated with both FA a d overweight/obesity, such as 
atte tio  defcit/hyperactivity disorder (ADHD), as well as the 
chro icity of overweight/obesity were  ot assessed (Bru ault 
et al. 2019; Cortese et al. 2013). Future studies should therefore 
assess weight history a d comorbidity status a d i vestigate 
pote tial co fou di g effects o  the effcacy of i terve tio s. 
A other adva tage of the study is, that we used a tailored 
mHealth i terve tio  that allows i dividualisatio  a d users 
feel more addressed by i dividualised i terve tio s compared 
to those usi g a o e‐size‐fts‐all approach (Dijkstra 2008; Rya  
et al. 2019). Moreover, the 9‐ a d 15‐mo th follow‐up assess-
me ts e abled to a alyse the lo g‐term i fue ce of the 12‐
week lo g i terve tio  o  eati g styles a d weight loss mai -
te a ce. However, there are also some more limitatio s that 
should be ack owledged. First, si ce the RCT was i itially 
desig ed to assess the effcacy of the i terve tio  separated for 
ge der, the groups i  this subgroup a alysis are  ot bala ced 
for FA. Ra domisatio  of future study samples should be 
stratifed for FA i  order to e ha ce the validity of f di gs. The 
overall dropout rate (32.9% from T0 to T4) was comparable to 
other studies (Lugo es‐Sa chez et al. 2022). Yet, due to the 
u bala ced subgroups a d the subseque tly small sample sizes 
i  some of the subgroups (e.g., o ly 5 participa ts i  the CG 
with FA provided data at each of the four assessme ts), it was 
 ot possible to co duct a completer a alysis. A  adva tage of 
the study is, that the co ducted multilevel a alysis ca  fexibly 
deal with missi g data, e ha ci g the validity of our f di gs 
despite the lacki g completer a alysis. Nevertheless, future 
studies should be co ducted with larger sample sizes a d 
bala ced subgroups. Moreover, the attritio , especially i  the 

CG, might be e ha ced by higher mo etary compe satio . 
Ge der differe ces were fou d i  the primary effcacy a alysis 
of the I‐GENDO i terve tio  (Seiferth et al. 2023). Yet, the 
small sample sizes i  this subgroup a alysis were  ot suffcie t 
to e able further a alyses o  the impact of ge der. It would be 
be efcial for future studies to address that topic, si ce ge der 
differe ces were also fou d i  the prevale ce of FA (Pursey 
et al. 2014). I  additio , due to the restrictio s i  course of the 
COVID‐19 pa demic, o ly the baseli e assessme t was co -
ducted as a  i ‐perso  appoi tme t. Therefore, at the baseli e 
assessme t both measures (weight scale a d self‐reported 
weight) existed, while at the followi g assessme ts o ly self‐
reported weight was assessed. Compariso  betwee  the objec-
tively a d self‐reported BMI measures at the baseli e assess-
me t did  ot reveal a y sig ifca t differe ces. We therefore 
focused o  self‐reported BMIs at each of the four assessme ts. 
However, we ca   ot exclude that this might impact the validity 
of the results. U fortu ately, although studies i dicate a  i -
fue ce of the pa demic o  health behaviours, it was  ot 
possible to i vestigate the pote tial impact of differe t COVID‐
19 restrictio s o  the effcacy of the i terve tio , due to the 
varia t times of study e rolme t a d data assessme t periods 
(Melamed et al. 2022; Robi so  et al. 2021). Fi ally, FA was 
diag osed by usi g a self‐report questio  aire (YFAS 2.0), 
which is curre tly the gold sta dard i  measuri g FA. Yet, 
future studies should develop a d use objective diag ostic tools, 
like structured cli ical i terviews. Rece tly, the Food Addictio  
Symptom I ve tory (FASI) was developed that should be 
tra slated a d validated i  Germa  (LaFata et al. 2024). These 
prelimi ary results  eed support from future studies that should 
co sider the above‐me tio ed limitatio s. 

5 | Conclusions 

Our results u derli e the existe ce of a FA subgroup i  i -
dividuals with overweight a d obesity, who differ i  the 
vul erability a d treatability from those without FA. I  accor-
da ce with prior studies, i dividuals with FA reported sig if-
ca tly higher EE a d slightly higher BMI compared to those 
without FA at baseli e (Parylak et al. 2011; Pursey et al. 2014). 
The tailored i terve tio  effectually targeted EE i  i dividuals 
with FA. The effcacy of the i terve tio  co cer i g lo g‐term 
weight loss was higher for i dividuals with FA. These results 
i dicate that tailored i terve tio s could i crease treatme t 
outcomes i  i dividuals  ot be eftti g from o e‐size‐fts all 
approaches. Further research is  eeded o  u derlyi g mecha-
 isms of FA. 
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