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Finding a golden mean in the context of eating 
control mechanisms: restrictive and uncontrolled 
eating styles clusters and comparing them in relation 
to other selected eating behaviours and body mass 
index among Polish women during COVID-19

Justyna Modrzejewska, Adriana Modrzejewska, Kamila Czepczor-Bernat

Abstract
Referring to the presence of the binge–restrict cycle, it was hypothesized that Polish women exhibiting both 
highly restrictive and highly uncontrolled eating styles would demonstrate significantly greater maladaptive eat-
ing behaviors—such as emotional eating in response to both positive and negative emotions—lower levels of 
adaptive eating behaviors (e.g., mindful eating), and a higher body mass index (BMI) compared to those with 
low levels of these eating styles during the COVID-19 pandemic.

Material and method: Participants (N = 710; M<sub>age</sub> = 26.17, SD = 9.00) completed the follow-
ing instruments: the Three-Factor Eating Questionnaire, the Positive-Negative Emotional Eating Scale, the 
Mindful Eating Scale, and a sociodemographic survey.

Four distinct clusters were identified and labeled as follows: 
(a) Cluster 1 (n = 115): high restrictive and high uncontrolled eating style, 
(b) Cluster 2 (n = 203): low restrictive and high uncontrolled eating style, 
(c) Cluster 3 (n = 236): high restrictive and low uncontrolled eating style, 
(d) Cluster 4 (n = 156): low restrictive and low uncontrolled eating style.

Results: The results indicated that women in Cluster 1 (high restrictive and high uncontrolled eating style) re-
ported significantly greater engagement in maladaptive eating behaviors (e.g., emotional eating in response 
to negative emotions), lower levels of mindful eating, and a higher BMI compared to women in Cluster 4 (low 
restrictive and low uncontrolled eating styles).

In summary, the findings from three of the four comparisons were consistent with the initial hypothesis. The only 
exception was emotional eating in response to positive emotions, where no significant difference was observed 
between Cluster 1 and Cluster 4.

eating styles; mindful eating; body mass index; obesity; disordered eating

INTRODUCTION

Healthy eating behaviors play a crucial role in 
promoting both mental and physical health [1]. 
It is also well established that eating patterns are 
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influenced by multiple factors, including aware-
ness and nutritional knowledge [2]. Research to 
date—both Polish (e.g., [3]) and international 
(e.g., [4,5])—has highlighted the impact of stress-
ful events, such as the COVID-19 pandemic, on 
changes in eating behaviors. Numerous studies 
have demonstrated that dietary habits were al-
tered during the pandemic [1,5,6], with reported 
increases in food intake, snacking, alcohol con-
sumption, and the use of processed foods due 
to prolonged periods of confinement [7]. The 
World Health Organization had previously em-
phasized the importance of monitoring human 
eating behaviors, even prior to the pandemic [8].

It is well established that certain eating be-
haviors are associated with negative health out-
comes, particularly restrictive eating—e.g., the 
intentional and excessive limitation of food in-
take [9]—and uncontrolled eating, i.e., eating in 
response to internal cues (e.g., extreme hunger) 
or external cues (e.g., the smell or visual appeal 
of food) that trigger eating urges [10].

Research indicates that the concept of overeat-
ing is closely linked to a perceived loss of control 
during eating episodes. This loss of control is 
strongly associated with eating-related psycho-
pathology (e.g., disordered eating patterns, emo-
tional dysregulation) [11,12], which in turn may 
contribute to the development of obesity [13]. 
The link between obesity and binge eating has 
been supported by findings from, among others, 
a study conducted in Spain [14], where 87% of 
individuals diagnosed with binge eating disor-
der also met the criteria for obesity.

Overeating may function as both a cause and 
a consequence of obesity, underscoring the com-
plexity of the relationship between the two phe-
nomena [15]. Notably, binge eating has also been 
associated with dietary restriction. According to 
dietary restraint theory [16], individuals who en-
gage in restrictive dieting may experience epi-
sodes of binge eating, particularly in response 
to stressful circumstances. This pattern appears 
to be influenced by sociocultural pressures that 
emphasize thinness, which may lead to dietary 
restriction and, subsequently, increase the risk 
of overeating [17].

Other non-adaptive eating behaviours include 
emotional eating, which is influenced by stress, 
emotions (positive or negative) and other indi-
vidual feelings about food [18]. This way of eat-

ing often serves as a form of comfort, a way to 
regulate one’s mood, or a way to cope with feel-
ings that one cannot control. We then overcon-
sume, overeat or, on the contrary, we limit food 
to suppress our depressing feelings. It often hap-
pens that the so-called vicious cycle of dieting 
and overeating. Dieting in response to, for exam-
ple, dissatisfaction with one’s figure or weight 
may cause overeating, which in turn causes feel-
ings of guilt and subsequent dieting [19]. Stud-
ies show that emotional eating is positively relat-
ed to weight gain, this is usually due to the fact 
that people who eat emotionally are more likely 
to consume sugary and high-fat foods [20]. Emo-
tional eating can result from both positive and 
negative emotions. Emotional eaters often acti-
vate the link between food and reward, that is, 
they obtain through food a reward effect that al-
leviates negative mood [21]. Originally, the con-
cept of eating in response to negative emotions 
derives from psychosomatic theory [22,23], ac-
cording to which it is an inappropriate response 
to distress, a consequence of the inability to dis-
tinguish between hunger and negative inter-
nal states or the use of food to reduce emotion-
al stress [24]. Interestingly, most of the research 
to date focuses on emotional eating in response 
to negative emotions, but there is evidence that 
positive emotions can also increase food intake 
[26,27], which may be related to increased en-
joyment of food or increased motivation to en-
joy food [28,29]. However, the mechanisms be-
hind eating in response to positive emotions are 
less clear, with some researchers believing that 
eating in response to positive and negative emo-
tions are two different constructs [30].

In addition to maladaptive eating behav-
iours, there has been increased interest among 
researchers in mindful eating, which involves 
making conscious food choices, developing the 
ability to distinguish physical and mental sig-
nals of hunger and satiety [31], and following 
a healthy diet in response to these signals [32]. 
Previous research describes that the state of 
mindfulness is negatively associated with un-
healthy eating styles, such as uncontrolled eat-
ing and emotional eating [33], while being pos-
itively associated with healthy eating behav-
iours [34].

In summary, both excessive control over eating 
(i.e., restrictive eating style) and a lack of control 
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(i.e., uncontrolled eating style) may contribute to 
the development or persistence of maladaptive 
eating behaviors, as well as weight gain or diffi-
culty maintaining a healthy body weight. These 
patterns are often associated with the emergence 
of the binge–restrict cycle [35,36]. Based on this, 
we hypothesized that Polish women exhibiting 
both highly restrictive and highly uncontrolled 
eating styles would report significantly great-
er maladaptive eating behaviors (i.e., emotion-
al eating in response to both positive and nega-
tive emotions), lower levels of adaptive behav-
iors (i.e., mindful eating), and higher body mass 
index compared to those with low levels of these 
eating styles during the COVID-19 pandemic.

METHODS

Participants and procedure

Our online cross-sectional study was conduct-
ed via Google Forms and the data was collect-
ed among Polish women during COVID-19 
(from December 2020 to December 2021). 
The study was approved by the Ethics Com-
mittee and conducted in accordance with the 
Helsinki Declaration (2001). Information about 
the study was disseminated through free an-
nouncements on social media. Participation in 
the study was voluntary and anonymous. In-
formation about the study included a general 
description of the purpose of the study, infor-
mation that the study was intended for wom-
en over 18 years of age and contact details of 
the study authors. If the recipient of the adver-
tisement was interested in participating in the 
study, he or she contacted the authors of the 
study, who sent the participant a link to the 
survey. The survey included informed consent 
to participate in the study, a sociodemograph-
ic survey, and the questionnaires listed below 
(please see the measures section).

Participants (N = 710 women over 18 years of 
age) had a mean of: (a) age 26.17 (SD = 9.00), 
(b) weight 62.82 (SD = 13.33), (c) height 
166.65 (SD = 6.33), (d) body mass index 22.60 
(SD = 4.55). At the time of the study, 350 partici-
pants declared using various methods of weight 
reduction, and the most common forms were 
(multiple choice questions): (a) 238 unsustaina-

ble forms of dietary restriction, (b) 320 physical 
activities, (c) 56 other compensatory behaviours 
(e.g. misuse of laxatives, self-induced vomiting, 
diet pills or diuretics).

MEASURES

The Three-Factor Eating Questionnaire

This 18-item questionnaire was used to as-
sess restrictive and uncontrolled eating styles 
[10,37]. It included a 4-point scale from 1 (false) 
to 4 (true) for most of the items. The higher the 
score, the greater the level of restrictive and un-
controlled eating styles [10,37]. Cronbach’s al-
pha coefficient was: (a) 0.81 for restrictive eating 
styles, (b) 0.86 for uncontrolled eating.

The Positive-Negative Emotional Eating Scale

This 19-items questionnaire was used to as-
sess emotional eating in relation to positive and 
negative emotions [38]. It involved a 5-point 
scale ranging from 0 (never) to 4 (very often). 
The higher the score, the higher the level of emo-
tional eating [38]. Cronbach’s alpha coefficient 
was: (a) 0.92 for emotional eating in relation to 
positive emotions, (b) 0.96 for emotional eating 
in relation to negative emotions.

The Mindful Eating Scale

This 28-item questionnaire was used to assess 
mindful eating (a general scale and six subscales: 
acceptance, awareness, non-reactivity, routine, 
distractibility, unstructured; Hulbert-Williams et 
al. 2014). It included a 5-point scale ranging from 
1 (never) to 4 (usually). The higher the score, 
the higher the level of mindful eating [39]. Cron-
bach’s alpha coefficient was 0.80 for a general 
scale.

Sociodemographic survey

It was used to assess age, self-reported weight, 
and height (to calculate body mass index), as 
well as questions regarding the use of weight 
reduction methods.
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RESULTS

Cluster analysis

Statistical analyses were performed with IBM 
SPSS Statistic version 28. A two-step cluster 
analysis (with Schwarz’s Bayesian criterion) 
was used to identify clusters based on restric-
tive and uncontrolled eating styles [40]. The four 
clusters were labelled and characterized, as fol-
lows:: (a) Cluster 1 (N = 115): highly restrictive 
and highly uncontrolled eating style, (b) Clus-
ter 2 (N = 203): low restrictive and highly uncon-
trolled eating styles, (c) Cluster 3 (N = 236): high-
ly restrictive and low uncontrolled eating style, 
(d) Cluster 4 (N = 156): low restrictive and low 
uncontrolled eating styles.

Comparison of the four clusters

The assumptions for conducting parametric 
tests were satisfied, including normal distribu-
tion of the data, homogeneity of variance, inde-
pendence of observations, and the absence of ex-
treme outliers. Subsequently, an analysis of var-
iance (ANOVA), followed by Bonferroni-adjust-
ed post hoc tests for pairwise comparisons, was 
performed to compare the four previously iden-
tified clusters with respect to selected eating be-
haviors—specifically, maladaptive behaviors 
such as emotional eating in response to positive 
and negative emotions, and adaptive behaviors 
such as mindful eating—as well as body mass 
index (BMI) among Polish women during the 
COVID-19 pandemic (Table 1). p-values < 0.05 
were considered statistically significant.

Table 1. Comparing cluster: the post hoc Bonferroni test ANOVA

Cluster 1
(N = 115):

high restrictive  
and high uncontrolled

Cluster 2
(N = 203):

low restrictive  
and high uncontrolled

Cluster 3
(N = 236):

high restrictive  
and low uncontrolled

Cluster 4
(N = 156):

low restrictive  
and low uncontrolled

M (SD) Post hoc

F(3, 706) = 8.01, p < 0.001, ƞ2 = 0.03 (95% CI [0.01,0.06])

Emotional 
eating in relation 
to positive 
emotions

8.42 (5.89)  9.91 (6.06)  7.19 (5.68)  8.07 (5.86) 1 vs. 2 
1 vs. 3 
1 vs. 4 

2 vs. 3*** 
2 vs. 4* 
3 vs. 4

F(3, 706) = 61.29, p < 0.001, ƞ2 = 0.21 (95% CI [0.15,0.26])

Emotional eating 
in relation  
to negative 
emotion

 20.20 (11.53)  20.34 (11.38)  10.64 (8.55)  9.35 (8.71) 1 vs. 2 
1 vs. 3*** 
1 vs. 4*** 
2 vs. 3*** 
2 vs. 4*** 
3 vs. 4

F(3, 706) = 87.96, p < 0.001, ƞ2 = 0.27 (95% CI [0.22,0.32])

Mindful eating  72.63 (11.03)  77.78 (8.29) 83.69 (6.84) 86.85 (6.83) 1 vs. 2*** 
1 vs. 3*** 
1 vs. 4*** 
2 vs. 3*** 
2 vs. 4*** 
3 vs. 4***

F(3, 706) = 11.69, p < 0.001, ƞ2 = 0.05 (95% CI [0.02,0.08])
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Body mass index  22.93 (5.79)  23.27 (5.02) 23.10 (4.02) 20.75 (2.89) 1 vs. 2
1 vs. 3

1 vs. 4***

2 vs. 3
2 vs. 4***

3 vs. 4***

* p < 0.05, ** p < 0.01, *** p < 0.001.

DISCUSSION

The overall aim of the study was to compare 
clusters distinguished on the basis of levels of 
restrictive and uncontrolled eating styles in re-
lation to other selected eating behaviours (mal-
adaptive eating behaviours as emotional eating 
in relation to positive and negative emotions and 
adaptive eating behaviours such as mindful eat-
ing) and body mass index among Polish women 
during COVID-19. The results obtained in three 
out of four comparisons are consistent with the 
assumed hypothesis. Results showed that wom-
en with high restrictive and high uncontrolled 
eating styles (Cluster 1) have significantly great-
er maladaptive eating behaviours as emotion-
al eating in relation to negative emotions), low-
er adaptive eating behaviours such as mindful 
eating and higher body mass index than those 
with low levels of these eating styles (Cluster 4). 
Therefore, the result inconsistent with the hy-
pothesis was obtained only in relation to emo-
tional eating in relation to positive emotions 
(Cluster 1 and 4 did not differ significantly).

Considering the reports of the American Psy-
chiatric Association (2013) that disordered eat-
ing most often involves restrictive eating, over-
eating, or purging, our results confirm this re-
lationship in terms of dietary restrictions and 
overeating. Numerous studies prove that die-
tary restrictions cause overeating. For example, 
a study of overweight patients with BED found 
that emotional eating was associated with binge 
eating frequency [41]. Other evidence includes 
studies of women suffering from bulimia nervo-
sa, which proved that their dietary restrictions 
led to binge eating [42], and studies conduct-
ed among adolescents show a relationship be-
tween the use of a restrictive diet and binge eat-
ing [43,44].

Individuals with high uncontrolled and re-
strictive eating styles may tend to exhibit mal-
adaptive eating behaviours such as emotional 
eating [24], which was confirmed in our study. 
Often, people with a high uncontrolled eating 
style may also follow diets, even very restric-
tive ones, to control their weight [45]. Research 
shows that the ability to refrain from certain be-
haviours [46], here refraining from eating by re-
strictive diets, is a psychological factor that fa-
vours behavioural and physiological reactions 
such as appetite and food intake disturbances, 
which in turn leads to obesity [47]. Similar find-
ings indicating that self-control through diet 
may not result in weight loss were made by de 
Ridder [48] and Kuijer et al. [49].

In this study, women with high uncontrolled 
and restrictive eating styles (Cluster 1) have 
higher BMIs than the other groups. Interesting-
ly, studies show various associations between 
restrained eating and body weight, such as re-
striction as a useful strategy for weight control 
[50], restriction as a positive strategy for weight 
restriction [51]. Individuals who are character-
ized by restrictive eating often abandon self-
imposed restrictions [50], going between cy-
cles from restricting food intake to eating out of 
control again. This happens most often because 
cognitive control of food intake is disrupted by 
emotional as well as cognitive factors [52]. We 
note a similar functioning mechanism in our re-
sults regarding maladaptive eating behaviours 
in the group (Cluster 1), but its complete con-
firmation would require longitudinal research.

Previous studies confirm that a high level of 
mindful eating leads to a reduction in restrictive 
eating styles and a decrease in emotional and 
uncontrolled eating [53,54], which is confirmed 
in our study, as individuals with a high restric-
tive and uncontrolled eating style (Cluster 1) 
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have a low level of mindful eating in contrast 
to the group with a low restrictive and uncon-
trolled eating style (Cluster 4). Numerous stud-
ies confirm that the COVID-19 pandemic situa-
tion may have contributed to changes in eating 
behavior such as emotional eating [3,55], which 
was also confirmed in our study.

Further to the remaining comparisons (show-
ing the results of additional analyses beyond 
the main hypothesis) presented in Table 1 it can 
be observed that statistically significant differ-
ences were between: (a) Cluster 2 (low restric-
tive and high uncontrolled eating styles) and 
Cluster 4 (low restrictive and low uncontrolled 
eating styles) in terms of all analysed variables 
(Cluster 2 had a higher level of maladaptive be-
haviours as emotional eating in relation to pos-
itive and negative emotions and BMI, as well 
as a lower level of adaptive eating behaviours 
such as mindful eating than Cluster 4); (b) Clus-
ter 2 (low restrictive and high uncontrolled eat-
ing styles) and Cluster 3 (high restrictive and 
low uncontrolled eating styles) in terms of three 
analysed variables (Cluster 2 had a higher lev-
el of maladaptive behaviours as emotional eat-
ing in relation to positive and negative emotions, 
as well as a lower level of adaptive eating be-
haviours such as mindful eating than Cluster 
3); (c) Cluster 3 (high restrictive and low uncon-
trolled eating styles) and Cluster 4 (low restric-
tive and low uncontrolled eating styles) in terms 
of two analysed variables (Cluster 3 had a high-
er level of BMI and a lower level of mindful eat-
ing than Cluster 4); (d) Cluster 1 (high restrictive 
and high uncontrolled eating styles) and Cluster 
3 (high restrictive and low uncontrolled eating 
styles) in terms of two analysed variables (Clus-
ter 1 had a higher level of emotional eating in 
relation to negative emotions and a lower lev-
el of mindful eating than Cluster 3); (e) Cluster 
1 (high restrictive and high uncontrolled eating 
styles) and Cluster 2 (low restrictive and high 
uncontrolled eating styles) in terms of one an-
alysed variables (Cluster 1 had a lower level of 
mindful eating than Cluster 2). The remaining 
comparisons are statistically insignificant.

Groups characterized by unhealthy eating 
styles present more maladaptive eating behav-
iours, such as emotional eating (in relation to 
positive and negative emotions). It should be 
noted that the present study was conducted dur-

ing the COVID-19 pandemic, which numerous 
studies have shown to be associated with expe-
riencing negative emotions, stress and negative 
changes in eating behaviour (e.g.) [5,7]. Thus, if 
we consider the different physiological mech-
anisms underlying each emotion, e.g. a low-
arousal emotion such as sadness, which can in-
crease food intake, and a high-arousal emotion 
such as fear, which in turn can decrease food in-
take [24], the results of our study would confirm 
this relationship. Numerous studies show that 
people who eat under the influence of negative 
emotions eat more sweets [56], overconsume un-
healthy foods [57] and high-fat snacks [58]. Emo-
tional eating associated with positive emotions 
is most often associated with the consumption 
of junk food [59]. As our study showed, clusters 
characterized by unhealthy eating styles also 
had higher BMIs, given the COVID-19 pandem-
ic situation, which increases stress, and it is well 
known that it is stress that is associated with in-
creased consumption of high-calorie foods [60], 
which can lead to increased body weight in the 
long run. Clusters characterized by unhealthy 
eating styles exhibited lower attentive eating, 
which implies a reduction in the severity of un-
healthy eating styles [53], which would presum-
ably help nullify maladaptive eating behaviours. 
There is evidence that an increase in mindful-
ness is correlated with a decrease in problemat-
ic eating behaviours, such as emotional eating 
(i.e.) [61]. [Consider using ‘e.g.’ instead of ‘i.e.’ here.]

In summary, it is well established that com-
bating obesity through dietary restriction alone 
is often ineffective and may even contribute to 
weight gain (e.g., [62]). In light of the present 
findings, obesity treatment should adopt a mul-
tidisciplinary approach that integrates dietary 
modifications (e.g., through dietitian support), 
physical activity (e.g., guided by physiothera-
pists), and the targeting of maladaptive behav-
iors (e.g., via psychological interventions) [63,64].

By way of conclusion, these preliminary find-
ings may mean that unhealthy eating styles may 
favour other maladaptive eating behaviours 
and may be risk factors for weight gain or dif-
ficulty maintaining a healthy weight. Howev-
er, these are only preliminary findings based on 
a cross-sectional study and they need to be ver-
ified by longitudinal studies. Other limitations 
of this study include: (a) no men in the sample, 
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(b) measurement of variables is based on self-re-
port, (c) emotions related to the COVID-19 pan-
demic have not been explored, (d) lack of assess-
ment of the mental state of study participants, 
(e) lack of information regarding dietary histo-
ry, duration of the diet, information on wheth-
er the diet previously brought the intended ef-
fects, (f) lack of information on whether the par-
ticipants currently suffer from a somatic disease

Further longitudinal research is needed to con-
firm the results of our study, which could argue 
for the design of health-based interventions fo-
cusing on the quality of eating behaviours and 
preventing falling into the binge-restrict cycle in 
patients undergoing treatment for overweight 
and obesity.

REFERENCES

1. Cheikh Ismail L, Osaili TM, Mohamad MN, Al Marzouqi A, 
Jarrar AH, Abu Jamous DO, Magriplis E, Ali HI, Al Sabbah 
H, Hasan H, Al Marzooqi LMR, Stojanovska L, Hashim M, 
Shaker Obaid RR, Saleh ST, Al Dhaheri AS. Eating Habits 
and Lifestyle during COVID-19 Lockdown in the United Arab 
Emirates: A Cross-Sectional Study. Nutrients. 2020; 12(11), 
3314. https://doi.org/10.3390/nu12113314

2. Chen PJ, Antonelli M. Conceptual Models of Food Choice: 
Influential Factors Related to Foods, Individual Differences, 
and Society. Foods (Basel, Switzerland). 2020; 9(12), 1898. 
https://doi.org/10.3390/foods9121898

3. Modrzejewska A, Czepczor-Bernat K, Modrzejewska J, Ma-
tusik P. Eating Motives and Other Factors Predicting Emotional 
Overeating during COVID-19 in a Sample of Polish Adults. Nu-
trients. 2021; 13(5), 1658. https://doi.org/10.3390/nu13051658

4. Cheikh Ismail L, Osaili TM, Mohamad MN, Al Marzouqi A, 
Jarrar AH, Zampelas A, Habib-Mourad C, Omar Abu Jamous 
D, Ali HI, Al Sabbah H, Hasan H, Al Marzooqi LMR, Sto-
janovska L, Hashim M, Shaker Obaid RR, ElFeky S, Saleh 
ST, Shawar ZA M, Al Dhaheri AS. Assessment of eating 
habits and lifestyle during the coronavirus 2019 pandemic 
in the Middle East and North Africa region: a cross-sectional 
study. The British journal of nutrition. 2021;126(5), 757–766. 
https://doi.org/10.1017/S0007114520004547

5. Di Renzo L, Gualtieri P, Pivari F, Soldati L, Attinà A, Cinel-
li G, Leggeri C, Caparello G, Barrea L, Scerbo F, Esposito 
E, De Lorenzo A. Eating habits and lifestyle changes dur-
ing COVID-19 lockdown: an Italian survey. Journal of trans-
lational medicine. 2020; 18(1), 229. https://doi.org/10.1186/
s12967-020-02399-5

6. Marty L, de Lauzon-Guillain B, Labesse M, Nicklaus S. Food 
choice motives and the nutritional quality of diet during the 
COVID-19 lockdown in France. Appetite. 2021; 157, 105005. 
https://doi.org/10.1016/j.appet.2020.105005

7. González-Monroy C, Gómez-Gómez I, Olarte-Sánchez CM, 
Motrico E. Eating Behaviour Changes during the COVID-19 
Pandemic: A Systematic Review of Longitudinal Studies. Inter-
national journal of environmental research and public health. 
2021; 18(21), 11130. https://doi.org/10.3390/ijerph182111130

8. World Health Organization. Healthy diet. 2020. https://www.
who.int/news-room/fact-sheets/detail/healthy-diet

9. Hsu T, Raposa EB. Effects of stress on eating behaviours in 
adolescents: a daily diary investigation. Psychology & health. 
2021; 36(2), 236–251. https://doi.org/10.1080/08870446.20
20.1766041

10. Karlsson J, Persson LO, Sjöström L, Sullivan M. Psychomet-
ric properties and factor structure of the Three-Factor Eat-
ing Questionnaire (TFEQ) in obese men and women. Re-
sults from the Swedish Obese Subjects (SOS) study. Inter-
national Journal of Obesity and Related Metabolic Disor-
ders: Journal of the International Association for the Study 
of Obesity. 2000; 24(12), 1715–1725. https://doi.org/10.1038/
sj.ijo.0801442

11. Vannucci A, Tanofsky-Kraff M, Crosby RD, Ranzenhofer LM, 
Shomaker LB, Field SE, Mooreville M, Reina SA, Kozlosky 
M, Yanovski SZ, Yanovski JA. Latent profile analysis to deter-
mine the typology of disinhibited eating behaviors in children 
and adolescents. Journal of consulting and clinical psycholo-
gy. 2013; 81(3), 494–507. https://doi.org/10.1037/a0031209

12. Fitzsimmons-Craft EE, Ciao AC, Accurso EC, Pisetsky EM, 
Peterson CB, Byrne CE, Le Grange D. Subjective and objec-
tive binge eating in relation to eating disorder symptomatolo-
gy, depressive symptoms, and self-esteem among treatment-
seeking adolescents with bulimia nervosa. European eating 
disorders review: the journal of the Eating Disorders Associ-
ation. 2014; 22(4), 230–236. https://doi.org/10.1002/erv.2297

13. McCuen-Wurst C, Ruggieri M, Allison KC. Disordered eat-
ing and obesity: associations between binge-eating disorder, 
night-eating syndrome, and weight-related comorbidities. An-
nals of the New York Academy of Sciences. 2018; 1411(1), 
96–105. https://doi.org/10.1111/nyas.13467

14. Villarejo C, Fernández-Aranda F, Jiménez-Murcia S, Peñas-
Lledó E, Granero R, Penelo E, Tinahones FJ, Sancho C, 
Vilarrasa N, Montserrat-Gil de Bernabé M, Casanueva FF, 
Fernández-Real JM, Frühbeck G, De la Torre R, Treasure J, 
Botella C, Menchón JM. Lifetime obesity in patients with eat-
ing disorders: increasing prevalence, clinical and personali-
ty correlates. European eating disorders review: the journal 
of the Eating Disorders Association. 2012, 20(3), 250–254. 
https://doi.org/10.1002/erv.2166

15. Fairburn CG, Cooper Z. The eating disorder examination. In: 
Fairburn, CG. and Wilson, GT., Eds., Binge eating: Nature, 
assessment, and treatment (12th ed.). Guilford Press, New 
York, 1993, 317-356.

16. Herman CP, Mack D. Restrained and unrestrained eat-
ing. Journal of personality. 1975; 43(4), 647–660. https://
doi.org/10.1111/j.1467-6494.1975.tb00727.x



74 Justyna Modrzejewska et al.

Archives of Psychiatry and Psychotherapy, 2025; 2: 67–75

17. Goldschmidt AB, Wall MM, Loth KA, Neumark-Sztainer D. Risk 
Factors for Disordered Eating in Overweight Adolescents and 
Young Adults. Journal of pediatric psychology. 2015; 40(10), 
1048–1055. https://doi.org/10.1093/jpepsy/jsv053

18. Grajek M, Krupa-Kotara K, Białek-Dratwa A, Staśkiewicz W, 
Rozmiarek M, Misterska E, Sas-Nowosielski K. Prevalence 
of Emotional Eating in Groups of Students with Varied Di-
ets and Physical Activity in Poland. Nutrients. 2022; 14(16), 
3289. https://doi.org/10.3390/nu14163289

19. Queensland Government. The Dieting Cycle. (2017). Avail-
able at: https://www.health.qld.gov.au/__data/assets/pdf_
file/0030/154983/wtmgt_dietingcycle.pdf.

20. Epel E, Lapidus R, McEwen B, Brownell K. Stress may add 
bite to appetite in women: a laboratory study of stress-in-
duced cortisol and eating behavior. Psychoneuroendocri-
nology. 2001; 26(1), 37–49. https://doi.org/10.1016/s0306-
4530(00)00035-4

21. Albert FA, Crowe MJ, Malau-Aduli AEO, Malau-Aduli BS. 
Physical Activity Promotion: A Systematic Review of The Per-
ceptions of Healthcare Professionals. International journal 
of environmental research and public health. 2020; 17(12), 
4358. https://doi.org/10.3390/ijerph17124358

22. Bruch H. Transformation of oral impulses in eating disorders: 
A conceptual approach. Psychiatr Q. 1961; 35:458–480.

23. Kaplan HL, Kaplan HS. The psychosomatic concept of obe-
sity. J Nerv Ment Dis. 1957; 125:181–201.

24. Macht M. How emotions affect eating: a five-way mod-
el. Appetite. 2008; 50(1), 1–11. https://doi.org/10.1016/j.ap-
pet.2007.07.002

25. Brytek-Matera A, Rogoza R, Czepczor-Bernat K. The Three-
Factor Eating Questionnaire-R18 Polish version: factor struc-
ture analysis among normal weight and obese adult women. 
Archives of Psychiatry and Psychotherapy. 2017;19(3):81-90. 
https://doi.org/10.12740/APP/76342

26. Bongers P, Jansen A, Havermans R, Roefs A, Nederkoorn 
C. Happy eating: the underestimated role of overeating 
in a positive mood. Appetite. 2013; 67, 74–80. https://doi.
org/10.1016/j.appet.2013.03.017

27. Bongers P, Jansen A, Houben K, Roefs A. Happy eating: the 
single target implicit association test predicts overeating after 
positive emotions. Eating behaviors. 2013; 14(3), 348–355. 
https://doi.org/10.1016/j.eatbeh.2013.06.007

28. Macht M, Roth S, Ellgring H. Chocolate eating in healthy men 
during experimentally induced sadness and joy. Appetite. 
2002; 39(2), 147–158. https://doi.org/10.1006/appe.2002.0499

29. Macht M, Simons G. Emotions and eating in everyday 
life. Appetite. 2000; 35(1), 65–71. https://doi.org/10.1006/
appe.2000.0325

30. van Strien T, Cebolla A, Etchemendy E, Gutiérrez-Maldonado 
J, Ferrer-García M, Botella C, Baños R. Emotional eating and 
food intake after sadness and joy. Appetite. 2013; 66, 20–25. 
https://doi.org/10.1016/j.appet.2013.02.016

31. Dalen J, Smith BW, Shelley BM, Sloan AL, Leahigh L, Be-
gay D. Pilot study: Mindful Eating and Living (MEAL): weight, 
eating behavior, and psychological outcomes associated 
with a mindfulness-based intervention for people with obesi-
ty. Complementary therapies in medicine. 2010; 18(6), 260–
264. https://doi.org/10.1016/j.ctim.2010.09.008

32. Miller CK, Kristeller JL, Headings A, Nagaraja H. Com-
parison of a mindful eating intervention to a diabetes self-
management intervention among adults with type 2 di-
abetes: a randomized controlled trial. Health education 
& behavior: the official publication of the Society for Pub-
lic Health Education. 2014; 41(2), 145–154. https://doi.
org/10.1177/1090198113493092

33. Pidgeon A, Lacota K, Champion J. The Moderating Effects 
of Mindfulness on Psychological Distress and Emotional 
Eating Behaviour. Australian Psychologist. 2013; 48:4, 262-
269, DOI: 10.1111/j.1742-9544.2012.00091.x

34. Jordan CH, Wang W, Donatoni L, Meier BP. Mindful eat-
ing: trait and state mindfulness predict healthier eating be-
havior. Pers Individ Differ. 2014; 68:107–111. https://doi.
org/10.1016/j.paid.2014.04.013

35. Burton AL, Abbott MJ. Processes and pathways to binge eat-
ing: development of an integrated cognitive and behavioural 
model of binge eating. Journal of eating disorders. 2019; 7, 
18. https://doi.org/10.1186/s40337-019-0248-0

36. The National Association of Anorexia Nervosa and Asso-
ciated Disorders. 2021. https://anad.org/wp-content/up-
loads/2021/03/ANAD_BingEating_Booklet.pdf

37. Brytek-Matera A, Rogoza R, Czepczor-Bernat K. The Three-
Factor Eating Questionnaire-R18 Polish version: Factor 
structure analysis among normal weight and obese adult 
women. Archives of Psychiatry and Psychotherapy. 2017; 
19(3), 81–90.

38. Sultson H, Kukk K, Akkermann K. Positive and negative emo-
tional eating have different associations with overeating and 
binge eating: Construction and validation of the Positive-Neg-
ative Emotional Eating Scale. Appetite. 2017; 116, 423–430. 
https://doi.org/10.1016/j.appet.2017.05.035

39. Hulbert-Williams L, Nicholls W, Joy J, Hulbert-Williams N. In-
itial validation of the mindful eating scale. Mindfulness. 2014; 
5(6), 719–729, http://dx.doi.org/10.1007/s12671-013-0227-5

40. Bittmann RM, Gelbard RM. Decision-making method us-
ing a visual approach for cluster analysis problems; indic-
ative classification algorithms and grouping scope. Expert 
Systems. 2007; 24, 171–187. https://doi.org/10.1111/j.1468-
0394.2007.00428.x

41. Masheb RM, Grilo CM. Emotional overeating and its asso-
ciations with eating disorder psychopathology among over-
weight patients with binge eating disorder. The Internation-
al journal of eating disorders. 2006; 39(2), 141–146. https://
doi.org/10.1002/eat.20221

42. Zunker C, Peterson CB, Crosby RD, Cao L, Engel SG, Mitch-
ell JE, Wonderlich SA. Ecological momentary assessment of 



 Finding a golden mean in the context of eating control mechanisms 75

Archives of Psychiatry and Psychotherapy, 2025; 2: 67–75

bulimia nervosa: does dietary restriction predict binge eat-
ing?. Behaviour research and therapy. 2011; 49(10), 714–
717. https://doi.org/10.1016/j.brat.2011.06.006

43. Stice E, Presnell K, Spangler D. Risk factors for binge eat-
ing onset in adolescent girls: a 2-year prospective investi-
gation. Health psychology: official journal of the Division of 
Health Psychology, American Psychological Association. 
2002; 21(2), 131–138.

44. Neumark-Sztainer D, Wall M, Guo J, Story M, Haines J, Ei-
senberg M. Obesity, disordered eating, and eating disor-
ders in a longitudinal study of adolescents: how do dieters 
fare 5 years later?. Journal of the American Dietetic Asso-
ciation. 2006; 106(4), 559–568. https://doi.org/10.1016/j.
jada.2006.01.003

45. Konttinen H, Haukkala A, Sarlio-Lähteenkorva S, Silventoin-
en K, Jousilahti P. Eating styles, self-control and obesity in-
dicators. The moderating role of obesity status and dieting 
history on restrained eating. Appetite. 2009; 53(1), 131–134. 
https://doi.org/10.1016/j.appet.2009.05.001

46. Tangney JP, Baumeister RF, Boone AL. High self-control pre-
dicts good adjustment, less pathology, better grades, and 
interpersonal success. Journal of personality. 2004; 72(2), 
271–324. https://doi.org/10.1111/j.0022-3506.2004.00263.x

47. Cobb-Clark DA, Dahmann SC, Kamhöfer DA, Schildberg-
Hörisch H. (2023). Self-control and unhealthy body weight: 
The role of impulsivity and restraint. Economics and hu-
man biology. 2023; 50, 101263. https://doi.org/10.1016/j.
ehb.2023.101263

48. de Ridder DTD, Lensvelt-Mulders G, Finkenauer C, Stok FM, 
Baumeister RF. Taking Stock of Self-Control: A Meta-Analysis 
of How Trait Self-Control Relates to a Wide Range of Behav-
iors. Personality and Social Psychology Review. 2012; 16(1), 
76-99. https://doi.org/10.1177/1088868311418749

49. Kuijer R, de Ridder D, Ouwehand C, Houx B, van den Bos 
R. (2008). Dieting as a case of behavioural decision making. 
Does self-control matter?. Appetite. 2008; 51(3), 506–511. 
https://doi.org/10.1016/j.appet.2008.03.014

50. van Strien T, Herman CP, Verheijden MW. Eating style, over-
eating and weight gain. A prospective 2-year follow-up study 
in a representative Dutch sample. Appetite. 2012; 59(3), 
782–789. https://doi.org/10.1016/j.appet.2012.08.009

51. Chaput JP, Leblanc C, Pérusse L, Després JP, Bouchard 
C, Tremblay A. Risk factors for adult overweight and obe-
sity in the Quebec Family Study: have we been barking up 
the wrong tree?. Obesity (Silver Spring, Md.). 2009; 17(10), 
1964–1970. https://doi.org/10.1038/oby.2009.116

52. Poínhos R, Oliveira BM, Correia F. Eating behaviour pat-
terns and BMI in Portuguese higher education students. Ap-
petite. 2013; 71, 314–320. https://doi.org/10.1016/j.ap-
pet.2013.08.024

53. Rossy L. The mindfulness-based eating solution: proven 
strategies to end overeating, satisfy your hunger, and sa-
vor your life. Oakland: New Harbinger Publications; 2016.

54. Wnuk SM, Du ChT. Mindful eating for severe obesity. In: 
Sockalingam S, Hawa R (eds) Psychiatric care in severe 
obesity. Springer, Cham. 2017; pp 231–244. 10.1007/978-
3-319-42536-8_17

55. Shen W, Long LM, Shih CH, Ludy MJ. A Humanities-Based 
Explanation for the Effects of Emotional Eating and Per-
ceived Stress on Food Choice Motives during the COV-
ID-19 Pandemic. Nutrients. 2020; 12(9), 2712. https://doi.
org/10.3390/nu12092712

56. Konttinen H, Männistö S, Sarlio-Lähteenkorva S, Silven-
toinen K, Haukkala A. Emotional eating, depressive symp-
toms and self-reported food consumption. A population-
based study. Appetite. 2010; 54(3), 473–479. https://doi.
org/10.1016/j.appet.2010.01.014

57. van Strien T. Ice-cream consumption, tendency toward over-
eating, and personality. The International journal of eating dis-
orders. 2000; 28(4), 460–464. https://doi.org/10.1002/1098-
108x(200012)28:4<460::aid-eat16>3.0.co;2-a

58. Wallis DJ, Hetherington MM. Emotions and eating. Self-re-
ported and experimentally induced changes in food intake 
under stress. Appetite. 2009; 52(2), 355–362. https://doi.
org/10.1016/j.appet.2008.11.007

59. Cardi V, Leppanen J, Treasure J. The effects of negative and 
positive mood induction on eating behaviour: A meta-anal-
ysis of laboratory studies in the healthy population and eat-
ing and weight disorders. Neuroscience and biobehavioral 
reviews. 2015; 57, 299–309. https://doi.org/10.1016/j.neu-
biorev.2015.08.011

60. Torres SJ, Nowson CA. Relationship between stress, eat-
ing behavior, and obesity. Nutrition (Burbank, Los Ange-
les County, Calif.). 2007; 23(11-12), 887–894. https://doi.
org/10.1016/j.nut.2007.08.008

61. Alberts HJ, Thewissen R, Raes L. Dealing with problemat-
ic eating behaviour. The effects of a mindfulness-based in-
tervention on eating behaviour, food cravings, dichotomous 
thinking and body image concern. Appetite. 2012; 58(3), 
847–851. https://doi.org/10.1016/j.appet.2012.01.009

62. Langeveld M, DeVries JH. The long-term effect of energy 
restricted diets for treating obesity. Obesity (Silver Spring, 
Md.). 2015; 23(8), 1529–1538. https://doi.org/10.1002/
oby.21146

63. Clemente E, Cabral M, Senti M, Patel D. Challenges in the 
management of obesity in adolescents: an American per-
spective: a narrative review. Pediatric Medicine. 2021; 5. 
doi:10.21037/pm-21-23

64. Welbourn R, Hopkins J, Dixon JB, Finer N, Hughes C, Vin-
er R, Wass J, Guidance Development Group. Commission-
ing guidance for weight assessment and management in 
adults and children with severe complex obesity. Obesi-
ty reviews: an official journal of the International Associa-
tion for the Study of Obesity. 2018; 19(1), 14–27. https://doi.
org/10.1111/obr.12601


