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Abstract

Objective
Weight loss is a common pursuit for university students, yet long-term success remains elusive. Some research suggests 
that motivations to lose weight in order to improve one’s health may facilitate a gentle, flexible approach to dieting com-
pared to motivations to improve one’s appearance. Intuitive eating (IE) is an anti-dieting philosophy that promotes adaptive 
eating and is associated with psychological well-being and long-term weight management. Understanding whether dieters 
engage in any facets of IE could provide insight into sustainability and mental health implications of dieting motivations. 

Participants and Methods
This study examined relationships between dieting motivation, IE, body appreciation, and depression among 227 under-
graduate women at a higher education institution in the United States who were attempting weight loss. 

Results and Conclusion
Health-focused dieters more often chose foods that met their body’s needs, had fewer weight fluctuations, and endorsed 
higher body appreciation compared to appearance-focused dieters. Research should explore the role IE may play in fos-
tering psychologically beneficial eating behaviors among university students who pursue weight loss.
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Introduction

Worldwide, nearly 42% to 45% of people report trying to lose 
weight [1]. Behavioral weight loss strategies, often referred 
to as dieting, include reducing the amount or type of food 
eaten, counting calories, skipping meals, eating more fruits 
and vegetables, and consuming “diet” foods [1]. Some ev-
idence shows that these types of interventions often result 
in a clinically meaningful reduction in weight [2], and they 
frequently are promoted as one possible method of reducing 
the prevalence and burden of lifestyle-related disease.
However, “going on a diet” may incur numerous disadvan-
tages, prompting a growing movement to avoid placing em-
phasis on caloric restriction. In general, dieting has been 

identified as a risk factor for eating disorders and subclinical 
disordered eating behaviors [3]. This is especially concerning 
for university students, given that young adults are already 
at a heightened risk for developing eating disorders (Ward et 
al., 2019). Indeed, women at institutions of higher education 
have reported increased negative self-evaluation and great-
er difficulties with food as a result of dieting (Weinstock et al., 
2024), with frequency of dieting attempts being further asso-
ciated with greater depression and body image issues [4]. 
Moreover, the overall efficacy of self-directed dieting remains 
dubious. For instance, Singh and colleagues (2023) found 
that in a sample of overweight and obese adults, dieting be-
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haviors such as counting and restricting calories, fasting, 
and diet pill use were not significantly associated with de-
sired weight change over 12 months. Nonetheless, many di-
eters do lose weight, and a subset even maintain the weight 
loss [5]. These findings highlight two main camps regarding 
dieting: one that emphasizes it as an opportunity for health 
improvement, and another that considers it an ineffective 
and harmful practice. Conceivably, maintaining weight loss 
may depend less on the specific strategies individuals use, 
and more on the personal factors underlying their approach. 
Successfully achieving and sustaining healthy weight loss 
may be associated with the “why” behind dieting, not just the 
“how.” Some research indicates that more flexible approach-
es to weight loss, rather than rigid dieting rules, are associ-
ated with more sustainable weight management outcomes 
[6]. These findings suggest a potential role for intuitive eating 
(IE), an anti-dieting philosophy which proposes that individu-
als can maintain a healthy weight by listening to internal cues 
and honoring the needs of their bodies rather than following 
strict rules (Tribole & Resch, 2020). This approach has been 
strongly associated with a decreased risk of disordered eat-
ing, better body image, and greater psychological well-be-
ing compared to traditional dieting methods [7]. Though the 
ethos of IE clearly rejects dieting as a whole, weight loss re-
mains a common goal for young adults. Thus, understanding 
the factors that promote healthier and more adaptive eating 
behaviors among university students who still attempt to diet 
is crucial.
One such factor might be one’s motivation for dieting. There 
is evidence that motivations for exercise and weight loss (i.e., 
whether driven by health concerns or the desire to change 
one’s appearance) are related to both psychological well-be-
ing and weight loss outcomes [8-10]. Early research found 
that women who dieted for appearance reasons (as opposed 
to health reasons) were more likely to endorse body dissat-
isfaction, low self-esteem, and disordered eating behaviors 
such as skipping meals, binge eating, and purging [11]. Im-
portantly, type of motivation was not associated with differ-
ences in self-reported intake of healthy foods or calorie re-
striction. In a longitudinal study, Guertin and Pelletier (2023) 
found that eating in pursuit of health-focused, intrinsic goals 
was associated with planning and monitoring food quality 
(i.e., eating nutritious foods) [12]. Eating in pursuit of appear-
ance-focused, extrinsic goals was associated with planning 
and monitoring quantity (i.e., calories) and was more predic-
tive of future bulimic symptoms.  Both Verstuyf et al. (2016) 
and Burnette et al. (2020) found that appearance-focused 
weight loss was related to greater endorsement of dietary re-
straint, disordered eating and thin ideal internalization com-
pared to health-focused weight loss [13,14]. These findings 
align with the Psycho-Behavioral Dieting Paradigm which 
posits that high-intensity [15], appearance-focused dieting 
predicts worse outcomes, including increased eating pathol-
ogy and potential depressive symptoms (Gitimu et al., 2016).

Regarding weight loss outcomes specifically, one study 
showed that women with strong motivation to lose weight to 
improve their appearance (in relation to themselves) at base-
line were more likely to lose less weight (or gain more weight) 
at 30 months compared to women without this motivation [9].  
A recent study from Wren and colleagues (2023) found that 
health-motivated participants in a behavioral weight loss pro-
gram lost more weight and were less likely to drop out com-
pared to appearance-motivated participants [16]. Together, 
these findings suggest that dieting motivated by appearance 
may be less effective and more difficult to sustain over time 
than dieting motivated by health-related goals.
It should be noted that dieting in general has been associ-
ated with lower body appreciation, which is the respect and 
acceptance one feels towards their body regardless of how it 
looks [17], while intuitive eating behaviors have been shown 
to correlate with greater body appreciation [18]. However, it 
is possible that the former relationship might be nuanced in 
a way that has not yet been identified empirically. Ostensibly, 
body appreciation would be more related to health-motivat-
ed dieting than appearance-motivated dieting given the em-
phasis on function and acceptance over appearance, but no 
existing research appears to have evaluated this assumption 
empirically. 
The current study examined whether female university stu-
dents who engaged in health versus appearance-motivated 
dieting exhibited differences in intuitive eating constructs, 
as well as in other important correlates of dieting, such as 
dietary restraint, body appreciation, and general mood. We 
hoped to further expand the current body of dieting literature, 
given significant evidence that one’s motivations for dieting 
(and the rigidity with which they undertake a diet) may influ-
ence potential health outcomes. Examining differences in in-
tuitive eating subscales could reveal whether health-focused 
dieters exhibit more adaptive eating behaviors compared to 
appearance-focused dieters, potentially offering some in-
sight into the psychological factors underpinning dieting out-
comes. For example, individuals with a health-based focus 
may be better at recognizing internal hunger and satiety cues 
or may more frequently choose foods that meet their body’s 
physical needs, potentially because they prioritize how they 
feel during weight loss attempts rather than what they hope 
to look like in the future. We hypothesized that those dieting 
for health reasons would report higher IE, both globally and 
across the four subscales, and that these individuals would 
also endorse less dietary restraint, weight fluctuation, and 
depression, and greater body appreciation than those dieting 
for appearance reasons.

Method

Participants
A total of 227 undergraduate women from a public universi-
ty in the southwestern United States who completed online 



J. Obes. Fitness Manag. Vol. 4 Iss. 1 (018) Page-03

Jane Ellen Smith

surveys as part of a larger study were included for secondary 
analyses. Inclusion criteria were that participants were fe-
male (endorsed being assigned female at birth), ages 18-25, 
fluent in English, not currently pregnant, and responded  ‘Yes’ 
to the following single-item question: “Are you currently on a 
diet (for example, reducing calories or portion size, avoiding 
certain foods) for the purpose of losing weight?”. Participants 
were recruited via advertisement on a secure university-spe-
cific research credit system, and were informed that the pur-
pose of the study was to better understand health-promoting 
behaviors in college women.
The sample had an average age of 19.37 years (SD=1.54, 
range: 18-24) and was racially and ethnically diverse. As far 
as race, 70.9% (n=161) identified as White, 10.1% (n=23) 
identified as Asian, 9.3%(n=21) identified as American In-
dian/Alaska Native, 4% (n=9) identified as black, and 5.7% 
(n=13)  identified as another race. Of the total sample, 52% 
(n=118) identified as Hispanic ethnicity.  Average BMI was 
25.50 (SD=5.23) with 51.1% (n=116) falling into the “normal” 
range, 25.1% (n=57) falling into the overweight range, 19.8% 
(n=45) falling into the obese range, and 4.0% (n =9) falling 
into the underweight range.

Measures
Demographics Questionnaire. Participants self-reported their 
identified gender, assigned sex at birth, age, height, weight, 
race, ethnicity, marital status, and history of eating disorder 
diagnoses/treatment.
Dieting Motivation Items. Two items assessed current dieting 
status and motivation. Using a yes/no response style, partic-
ipants indicated whether they were currently dieting with the 
intention of losing weight, and if yes, whether their primary 
motivation was to become healthier or change their appear-
ance.
Restraint Scale [19]. This 10-item measure was used to as-
sess dieting for weight loss or maintenance. The RS mea-
sures weight fluctuation and subjective concern for dieting 
and predicts disinhibitory eating [20]. Higher RS scores are 
prospectively associated with fluctuating body weight and 
failed dieting attempts [21]. The RS has shown good internal 
consistency in normal-weight non-disordered eating individ-
uals and good reliability in college students [22]. Cronbach’s 
alpha for this scale within the current study was 0.82.
Dutch Eating Behavior Questionnaire (DEBQ; [23]. The 
DEBQ is a 33-item measure with three subscales that as-
sess restrained eating (deliberate weight control behavior), 
emotional eating (the desire or drive to eat in response to un-
pleasant emotions), and external eating (the consumption of 
food in the presence of food-related stimuli). The DEBQ has 
shown high internal consistency and validity among college 
students (Lowe & Thomas, 2009). Cronbach’s alpha for the 
current study was 0.95.
Intuitive Eating Scale (IES-2; (Tylka & Kroon Van Diest, 
2013). This 23-item questionnaire measures four factors 

of intuitive eating: eating for physical reasons rather than 
emotional reasons, unconditional permission to eat (eating 
all foods without guilt or restriction), reliance on hunger and 
satiety cues, and body-food choice congruence (choosing 
foods that feel good and support bodily function). The IES-
2 is shown to be reliable and valid in college students, is 
positively correlated with body appreciation and self-esteem, 
and is negatively related to eating disorder pathology [24]. 
Cronbach’s alpha for the current study was 0.86.
Body Appreciation Scale-2 (BAS-2; (Tylka & Wood-Barcalow, 
2015). The BAS-2 is a 10-item measure that asks partici-
pants to reflect on the extent to which they appreciate or hold 
their bodies in positive esteem. Higher scores indicate higher 
body appreciation. The BAS-2 has demonstrated good inter-
nal consistency, construct validity, and test-retest reliability 
[25]. Cronbach’s alpha for the current study was 0.96.
Patient Health Questionnaire-9 (PHQ-9; Kroenke et al., 
2001). The nine-item PHQ-9 measures depression symp-
toms and severity. Items correspond with DSM-5 criteria for 
major depressive disorders. Increasing scores indicate mild, 
moderate, moderately severe, and severe depression, re-
spectively [26]. The PHQ-9 is a reliable and valid measure of 
depressive symptoms among college students across ethnic 
groups [27]. Cronbach’s alpha for the current study was 0.92.

Procedure
Procedures were approved by the XXXXXXXX’s Institution-
al Review Board (#13021). Informed consent was obtained 
which emphasized the voluntary nature of the study and that 
participants could stop at any point. Recruited participants 
were given a URL link and asked to complete assessment 
measures via the online survey platform Opinio. Measures 
were administered in a single session of approximately one 
hour, and participants were debriefed and awarded research 
credit upon completion.

Data Analytic Strategy
Of the 227 participants, 24 had missing data (1-2 items per 
participant) from a single measure (DEBQ) due to the fact 
that the option to prompt a response for missing items before 
continuing to the next page of the survey was inadvertently 
disabled. Little’s MCAR test was used to determine if data 
were missing at random, specifically between the two moti-
vation groups. Once data were determined to be missing at 
random, multiple imputation was used to create five datasets 
using a fully conditional specification method, which were 
then separately analyzed for outliers, normality, and other 
assumptions necessary for MANCOVA. The datasets were 
found to meet the necessary assumptions for pooling, and 
analyses were conducted on the pooled results to obtain un-
biased estimates.
All analyses were conducted in SPSS 23.0. Assumptions of 
planned analyses (i.e., the linearity, homogeneity of regres-
sion slopes, multicollinearity, and normality of the residuals) 
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were checked. Descriptive statistics were calculated. A one-
way analysis of variance (ANOVA) was used to determine if 
BMI significantly differed between weight loss categories. Al-
though not statistically significant at the conventional thresh-
old, BMI (p = .089) was retained as a covariate given its the-
oretical relevance and a potential trend toward association.
A MANCOVA was used to determine whether there were sta-
tistically significant differences between groups of individuals 
motivated to diet for appearance reasons versus those mo-
tivated to diet for health reasons. Dependent variables were 
the three individual subscales of the DEBQ, two individual 
subscales of the RS, four individual subscales of the IES-2, 
and global scores on the BAS, and PHQ-9. Global scores for 
the DEBQ, RS, and IES-2 were not included in the MANCO-
VA due to concerns of multicollinearity. A separate ANCOVA 
was run to assess differences between motivation groups on 
global IES-2 scores. In sum, 11 dependent variables were 
run in a single MANCOVA. For our post hoc power analysis, 
the G*Power 3.1 program was used. 

Results

Among those currently endorsing being on a diet, 60.8% 
were motivated to lose weight to change their appearance 
(n=138) and 39.2% were motivated to lose weight to improve 
their health (n=89). Prior to conducting the MANCOVA, the 
assumptions of normality, homogeneity of variance-covari-
ance matrices, and multicollinearity were tested; Box’s M test 

was non-significant (p = 0.53), the assumption of homogene-
ity of regression slopes was met, and no significant multicol-
linearity was found between the covariate and the dependent 
variables.
The MANCOVA was performed after adjusting for BMI. 
The multivariate test using Wilk’s Lambda and Pillai’s trace 
(reported due to concerns regarding unequal group sizes) 
found that there was a significant difference between mo-
tivation groups on the combined dependent variables after 
controlling for BMI, F(12, 213) = 5.16, p < .0005, Wilk’s Λ = 
.775, Pillai’s trace = .225, partial η² = .225. Levene’s test of 
equality of error variances for each dependent variable was 
non-significant except for the RS diet concern subscale (p = 
0.03).  
As shown in Table 1, and contrary to our primary hypothesis, 
there was no difference between motivation groups on global 
IES-2 scores. However, a significant effect was observed for 
the IES-2 subscale eating for body-food choice congruence 
(i.e., choosing foods that support how one wants their body 
to feel physically), but not for the remaining IES subscales. 
As expected, a significant effect was also observed such 
that appearance-motivated dieters reported greater weight 
fluctuations and more restrained eating. Also in line with our 
hypothesis was the finding that body appreciation was sig-
nificantly higher in health-motivated dieters. Contrary to our 
hypothesis, no significant difference between groups was 
observed for depressive symptoms. 

 Measure Independent Variable (Dieting Motivation) BMI Covariate
Appearance
(n = 138)
M (SD)

Health
(n=89)
M (SD)

F (1, 224) η2 F (1, 224) η2

IES up2e 2.93 (0.63) 3.08 (0.56) 3.35 0.015 0.06 0.000
IES eprer 3.18 (0.86) 3.14 (0.84) 0.43 0.002 7.94** 0.034
IES rohs 3.12 (0.85) 3.28 (0.80) 1.95 0.009 0.23 0.001
IES bfcc 3.37 (0.69) 3.61 (0.67) 5.40* 0.024 3.92* 0.017
IES globala 3.12 (0.53) 3.22 (0.49) 1.40 0.006 4.94* 0.022
RS DC 10.43 (2.93) 9.63 (3.40) 2.87 0.013 2.53 0.011
RS WF 8.44 (3.36) 6.51 (4.03) 12.73*** 0.054 15.78*** 0.066
DEBQ emo 2.73 (1.07) 2.57 (1.01) 0.92 0.004 2.90 0.013
DEBQ ext 3.23 (0.74) 3.13 (0.72) 0.97 0.004 0.00 0.000
DEBQ rest 3.56 (0.80) 2.87 (0.82) 38.90*** 0.141 3.21 0.014
BAS 3.03 (0.97) 3.54 (0.86) 14.24*** 0.060 5.18* 0.023
PHQ-9 15.09 (7.91) 14.41 (7.53) 0.23 0.001 2.19 0.010

Table1: Means, Standard Deviations, and Multivariate Analysis of Covariance of Restraint Scale subscales, Dutch Eating Behavior Ques-
tionnaire subscales, Intuitive Eating Scale-2 subscales, Body Appreciation Scale, Binge Eating Scale, and Patient Health Questionnaire-9

Note: IES up2e = Intuitive Eating Scale-2 Unconditional Permission to Eat subscale; IES eprer = Intuitive Eating Scale-2 Eating for 
Physical Rather than Emotional Reasons subscale; IES rohs = Intuitive Eating Scale-2 Reliance on Hunger and Satiety Cues subscale; 
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IES bfcc = Intuitive Eating Scale-2 Body-Food Choice Congruence subscale; IES global = Intuitive Eating Scale-2 global score; RS DC = 
Restraint Scale Dieting Concerns subscale; RS WF = Restraint Scale Weight Fluctuations subscale; DEBQ emo = Dutch Eating Behavior 
Questionnaire Emotional Eating subscale; DEBQ ext = Dutch Eating Behavior Questionnaire External Eating subscale; DEBQ rest = 
Dutch Eating Behavior Questionnaire Restrained Eating subscale; BAS = Body Appreciation Scale-2; PHQ-9 = Patient Health Question-
naire-9.
a A separate ANCOVA was run to compare global scores from the Intuitive Eating Scale-2.
*p<.05. **p<.01. ***p<.001
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A post-hoc power analysis was conducted using G*Power 
3.1 (Faul et al., 2007). The analysis was based on a medium 
effect size (f² = 0.15), an alpha level of .05, and a total sam-
ple size of 227 participants. Given 12 response variables, the 
power to detect a significant difference was 0.99, indicating 
adequate statistical power.
A chi-square test of independence was conducted to exam-
ine whether the distribution of BMI categories (underweight, 
normal weight, overweight) differed between health- and 
appearance-motivated dieters. The analysis revealed a 
non-significant association between dieting motivation and 
BMI category, X2 (2, N = 227) = 4.80, p = .19, Cramér’s V = 
.15.

Discussion

Dieting has been proposed as either a method of reducing 
the burden of lifestyle-related diseases or a maladaptive, in-
effective practice that could lead to disordered eating. None-
theless, women enrolled in institutions of higher education 
across the weight spectrum persist in their efforts to lose 
weight, and previous research has indicated that the reasons 
one has for dieting may be related to both weight outcomes 
and psychological well-being [16]. The current study aimed to 
compare differences in IE attitudes, restrained eating, body 
appreciation, and depression among undergraduate women 
who self-identified as either appearance- or health-motivated 
dieters in order to determine whether the mindset with which 
one approaches dieting might be differentially related to as-
pects of intuitive eating behavior. 
No differences were observed between groups in terms of 
self-endorsed IE as a whole, which likely indicates that diet-
ing coincides with lower IE regardless of motivation. Notably, 
the average IE global scores in our sample (M = 3.22 for 
health-motivated dieters; M = 3.12 for appearance-motivat-
ed dieters) were lower than the average score observed in 
a normative college women sample (M = 3.38; Tylka et al., 
2013), though higher than scores reported in a sample with 
subclinical eating pathology (M = 2.93; Burnette et al., 2020). 
This suggests that dieting university students may already 
experience some disconnection from internal cues, even if 
their eating behaviors are not clinically disordered. Howev-
er, appearance-motivated dieters endorsed less body-food 
choice congruence compared to their counterparts, which 
suggests the possibility that external motivations for weight 
loss can detract from one’s relationship with their body’s in-
ternal cues. One explanation is that appearance-motivated 

dieters may prioritize food choices (e.g., low-carb or low-fat 
foods) based on external aesthetic goals and prescriptive 
rules, intentionally choosing to override their body’s nutrition-
al needs [28,29]. Indeed, Guertin and Pelletier (2023) found 
that health-motivated dieters were more concerned with diet 
quality rather than quantity compared to appearance-moti-
vated dieters [12].  Furthermore, health-motivated dieters 
may be more attuned to the many benefits of a variety of 
nutritious foods and balanced meals. Work from Jackson et 
al. (2022) has also found that body-food choice congruence 
is associated with higher diet quality. 
Appearance-motivated dieters also endorsed greater re-
strained eating and greater weight fluctuations compared to 
health-motivated dieters. These findings are congruent with 
prior research demonstrating that more rigid control over 
food intake often leads to cycles of restriction and overcom-
pensation [30,31]. Additionally, the group differences in body 
appreciation may reflect the possibility that individuals who 
pursue weight loss to improve their health may feel more re-
spect towards their bodies and are more willing to be patient 
losing weight in a gentler manner. For example, they might 
notice that cutting out carbs completely, though effective for 
reducing weight in the short-term, decreases their energy 
levels over time.  These findings indicate that future research 
exploring the relationship between dieting and body image 
and disordered eating could benefit from asking about mo-
tivations for dieting rather than simply whether participants 
engage in dieting at all.
All participants in this study reported engaging in dieting be-
haviors with the intention of losing weight, despite the fact 
that 55% of the sample were classified as either underweight 
or within the normal weight range based on BMI. The propor-
tion of underweight, normal weight, and overweight individ-
uals was not significantly different between appearance or 
health-motivated dieting groups. For appearance-motivated 
dieters, this pursuit of weight loss regardless of weight sta-
tus is unsurprising, as they reported lower body appreciation 
compared to health-motivated dieters.  Lower body appre-
ciation is linked with body dissatisfaction, appearance eval-
uation, body preoccupation, and eating disorder symptoms 
(Avalos & Tylka, 2005). It is somewhat surprising, however, 
that a subset of participants who were not overweight en-
dorsed dieting (to lose weight) for health reasons. Weight 
loss is frequently recommended to individuals with over-
weight or obesity to improve health markers and well-being, 
but typically not for individuals who are classified as having 
a healthy weight [32]. One possibility is that health-motivated 
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dieters in our sample had a skewed perception of health or 
a healthy weight. This would align with research conducted 
by Malinauskas et al. (2006) which found that college wom-
en dieters perceived a healthy weight to be lower than their 
current weight, regardless of actual weight status [33]. It is 
also possible that some individuals experienced a bias that 
influenced them to state they were dieting primarily for health 
reasons. A social desirability bias has been demonstrated for 
individuals reporting on health-related behaviors such as di-
etary intake and physical activity [34,35]. An “identity” bias 
that influences individuals to report behaviors consistent with 
their own (health conscious) values might also have played 
a role [36]. These findings highlight the complexity of motiva-
tions for dieting and warrant additional investigation. 	
Interestingly, no differences were observed between groups 
for depressive symptoms, nor for the three other IE sub-
scales. This might reflect shared dieting behaviors between 
groups, such as consciously avoiding treats and indulgenc-
es (IES-2 subscale: unconditional permission to eat) viewing 
food as a source of fuel more so than a source of comfort 
or indulgence (IES-2 subscale: eating for physical rather 
than emotional reasons), or ignoring feelings of hunger to 
maintain a caloric deficit (IES-2 subscale: reliance on hunger 
and satiety cues). Although health-motivated dieting seems 
related to some IE qualities, both groups appear to restrain 
their eating to a degree that would make being an intuitive 
eater, in the full sense of the term, highly unlikely. Notably, 
appearance-motivated dieters in our university sample had 
an average DEBQ restraint subscale score (3.56 ± 0.80) on 
par/greater than a clinical sample of patients with Anorexia 
Nervosa (3.22 ±1.32; Baños et al., 2014), suggesting a po-
tentially concerning level of cognitive control over eating [37]. 
In contrast, although health-motivated dieters had a lower 
average restraint score (2.87 ± 0.82), it was still higher than 
general population norms for normal weight women (2.61 ± 
0.83; van Strien et al., 2007) [20]. This pattern highlights a 
potential tension: even health-focused dieters, who might 
be presumed to have more adaptive approaches, appear 
to rely on restraint levels that may carry risk.  Underscoring 
the appeal of alternative weight management strategies, ev-
idence from several randomized controlled trials tentatively 
suggests the potential that mindful eating (a major facet of 
IE) has to produce modest weight loss [38-40], which may 
make the practice more appealing to individuals who would 
like to manage their weight without using restriction as their 
primary tool. 
This study includes several limitations, such as relying on 
two single-item questions to assess dieting status and mo-
tivation. Still, this approach is commonly used in similar re-
search [41]. Furthermore, it is likely that for many individuals, 
the desire to lose weight is motivated by both appearance 
and health [9]. It is also possible that additional motivation-
al dynamics not explicitly captured in this study are at play. 
Knowing whether dieting goals and motivations are influ-

enced by personal conviction and intrinsic values (e.g., to 
prevent future chronic illnesses, support mental health, or 
improve athletic performance) or by external rewards, pun-
ishments, or pressure may shed light on differences between 
appearance-focused and health-focused dieters [13]. In ad-
dition, the cross-sectional nature of this study precludes in-
terpretations of cause and effect. 
We believe our study is the first to look at differences in IE 
factors based on dieting motivation, which offers potential 
contributions to a biopsychosocial understanding of dieting. 
This aligns with recent work emphasizing the need to assess 
psychological processes underlying dietary behavior (such 
as motivation and congruency between goals and desires) 
as distinct targets of interest [42]. Future research should 
attempt to replicate these findings with a larger, more diverse 
sample that includes men as well, and explore why body-
food choice congruence is more sensitive to dieting motiva-
tion compared to other IE factors. Because body-food choice 
congruence reflects the ability to select foods that both nour-
ish and satisfy, it may play an important role in reducing the 
physical and psychological burden of restrictive dieting. Fi-
nally, longitudinal studies may wish to examine how dieting 
motivations interact with eating behaviors over time, begin-
ning in late adolescence and into adulthood. Assessing IE 
provides a unique lens for sustainable, health-focused prac-
tices in a world where the desire to lose weight may never be 
fully eliminated.

Statements and Declarations

Ethics Approval
The authors confirm that the research presented in this article 
met the ethical guidelines, including adherence to the legal re-
quirements, of the United States and received approval from 
the Institutional Review Board of XXXXXXXXXXXXXXXXXXX 
(Ethics approval number:13021). The procedures used in 
this study adhere to the tenets of the Declaration of Helsinki.

Consent to Participate
Informed consent was obtained from all individuals who par-
ticipated in this study.

Funding Statement/Competing Interests
No funding was provided for this study. The authors have no 
conflicts of interest to declare that are relevant to the content 
of this article.

Data Availability Statement
Data will be made available upon request.

Jane Ellen Smith



J. Obes. Fitness Manag. Vol. 4 Iss. 1 (018) Page-07

References

1.	 Santos, Inês, Falko F. Sniehotta, Marta M. Marques, Eliana V. 
Carraça, and Pedro J. Teixeira. “Prevalence of personal weight 
control attempts in adults: a systematic review and meta-anal-
ysis.” Obesity Reviews 18, no. 1 (2017): 32-50.

2.	 Curry, Susan J., Alex H. Krist, Douglas K. Owens, Michael 
J. Barry, Aaron B. Caughey, Karina W. Davidson, Chyke A. 
Doubeni et al. “Behavioral weight loss interventions to prevent 
obesity-related morbidity and mortality in adults: US Preventive 
Services Task Force recommendation statement.” Jama 320, 
no. 11 (2018): 1163-1171.

3.	 Memon, Areeba N., Asavari S. Gowda, Bhavana Rallabhandi, 
Erjola Bidika, Hafsa Fayyaz, Marina Salib, and Ivan Cancar-
evic. “Have our attempts to curb obesity done more harm than 
good?.” Cureus 12, no. 9 (2020).

4.	 Gillen, Meghan M., Charlotte N. Markey, and Patrick M. Mar-
key. “An examination of dieting behaviors among adults: Links 
with depression.” Eating behaviors 13, no. 2 (2012): 88-93.

5.	 Varkevisser, R. D. M., M. M. Van Stralen, W. Kroeze, J. C. 
F. Ket, and I. H. M. Steenhuis. “Determinants of weight loss 
maintenance: a systematic review.” Obesity reviews 20, no. 2 
(2019): 171-211.

6.	 Sairanen, Essi, Raimo Lappalainen, Anja Lapveteläinen, Asko 
Tolvanen, and Leila Karhunen. “Flexibility in weight manage-
ment.” Eating behaviors 15, no. 2 (2014): 218-224.

7.	 Linardon, Jake, Tracy L. Tylka, and Matthew Fuller-Tysz-
kiewicz. “Intuitive eating and its psychological correlates: A 
meta-analysis.” International Journal of Eating Disorders 54, 
no. 7 (2021): 1073-1098.

8.	 Homan, Kristin J., and Tracy L. Tylka. “Appearance-based ex-
ercise motivation moderates the relationship between exercise 
frequency and positive body image.” Body image 11, no. 2 
(2014): 101-108.

9.	 Mroz, Joseph E., Carol H. Pullen, and Patricia A. Hageman. 
“Health and appearance reasons for weight loss as predictors 
of long-term weight change.” Health psychology open 5, no. 2 
(2018): 2055102918816606.

10.	 Vartanian, Lenny R., Christopher M. Wharton, and Erica B. 
Green. “Appearance vs. health motives for exercise and for 
weight loss.” Psychology of Sport and Exercise 13, no. 3 
(2012): 251-256.

11.	 Putterman, Erin, and Wolfgang Linden. “Appearance versus 
health: does the reason for dieting affect dieting behavior?.” 
Journal of Behavioral Medicine 27, no. 2 (2004): 185-204.

12.	 Guertin, Camille, and Luc Pelletier. “Motivational dynamics in 
the prediction of self-regulation strategies for the quality and 
quantity of eating, eating behaviors, and life satisfaction: A 
longitudinal investigation.” Food Quality and Preference 107 
(2023): 104829.

13.	 Verstuyf, Joke, Maarten Vansteenkiste, Barbara Soetens, and 
Bart Soenens. “Motivational dynamics underlying eating reg-
ulation in young and adult female dieters: relationships with 
healthy eating behaviours and disordered eating symptoms.” 
Psychology & health 31, no. 6 (2016): 711-729.

14.	 Burnette, C. Blair, Alexandria E. Davies, Rachel L. Boutté, and 
Suzanne E. Mazzeo. “What are you losing it for? Weight sup-
pression motivations in undergraduates.” Eating and Weight 
Disorders-Studies on Anorexia, Bulimia and Obesity 25, no. 2 
(2020): 497-508.

15.	 Chithambo, Taona P. “The role of thin-idealization in associa-
tions between body dissatisfaction, dieting, and eating pathol-
ogy: a moderated mediation analysis.” Current Psychology 39, 
no. 2 (2020): 550-555.

16.	 Wren, Gina M., Dimitrios A. Koutoukidis, Jadine Scragg, Mi-
chael Whitman, and Susan Jebb. “The association between 
goal setting and weight loss: prospective analysis of a com-
munity weight loss program.” Journal of Medical Internet Re-
search 25 (2023): e43869.

17.	 Linardon, Jake, Zoe McClure, Tracy L. Tylka, and Matthew 
Fuller-Tyszkiewicz. “Body appreciation and its psychological 
correlates: A systematic review and meta-analysis.” Body im-
age 42 (2022): 287-296.

18.	 Tylka, Tracy L., and Kristin J. Homan. “Exercise motives and 
positive body image in physically active college women and 
men: Exploring an expanded acceptance model of intuitive eat-
ing.” Body image 15 (2015): 90-97.

19.	 Herman, C. Peter, and Janet Polivy. “A boundary model for the 
regulation of eating.” Research Publications-Association for 
Research in Nervous and Mental Disease 62 (1984): 141-156.

20.	 van Strien, Tatjana, C. Peter Herman, Rutger CME Engels, 
Junilla K. Larsen, and Jan FJ van Leeuwe. “Construct valida-
tion of the Restraint Scale in normal-weight and overweight fe-
males.” Appetite 49, no. 1 (2007): 109-121.

21.	 Heatherton, Todd F., Janet Polivy, and C. Peter Herman. “Re-
straint, weight loss, and variability of body weight.” Journal of 
abnormal psychology 100, no. 1 (1991): 78.

22.	 Wardle, Jane. “Eating style: a validation study of the Dutch Eat-
ing Behaviour Questionnaire in normal subjects and women 
with eating disorders.” Journal of psychosomatic research 31, 
no. 2 (1987): 161-169.

23.	 Van Strien, Tatjana, Jan ER Frijters, Gerard PA Bergers, and 
Peter B. Defares. “The Dutch Eating Behavior Questionnaire 
(DEBQ) for assessment of restrained, emotional, and external 
eating behavior.” International journal of eating disorders 5, no. 
2 (1986): 295-315.

Jane Ellen Smith

https://onlinelibrary.wiley.com/doi/abs/10.1111/obr.12466
https://onlinelibrary.wiley.com/doi/abs/10.1111/obr.12466
https://onlinelibrary.wiley.com/doi/abs/10.1111/obr.12466
https://onlinelibrary.wiley.com/doi/abs/10.1111/obr.12466
https://jamanetwork.com/journals/jama/article-abstract/2702878
https://jamanetwork.com/journals/jama/article-abstract/2702878
https://jamanetwork.com/journals/jama/article-abstract/2702878
https://jamanetwork.com/journals/jama/article-abstract/2702878
https://jamanetwork.com/journals/jama/article-abstract/2702878
https://jamanetwork.com/journals/jama/article-abstract/2702878
https://www.cureus.com/articles/38393-have-our-attempts-to-curb-obesity-done-more-harm-than-good.pdf
https://www.cureus.com/articles/38393-have-our-attempts-to-curb-obesity-done-more-harm-than-good.pdf
https://www.cureus.com/articles/38393-have-our-attempts-to-curb-obesity-done-more-harm-than-good.pdf
https://www.cureus.com/articles/38393-have-our-attempts-to-curb-obesity-done-more-harm-than-good.pdf
https://www.sciencedirect.com/science/article/pii/S1471015311001176
https://www.sciencedirect.com/science/article/pii/S1471015311001176
https://www.sciencedirect.com/science/article/pii/S1471015311001176
https://onlinelibrary.wiley.com/doi/abs/10.1111/obr.12772
https://onlinelibrary.wiley.com/doi/abs/10.1111/obr.12772
https://onlinelibrary.wiley.com/doi/abs/10.1111/obr.12772
https://onlinelibrary.wiley.com/doi/abs/10.1111/obr.12772
https://www.sciencedirect.com/science/article/pii/S1471015314000221
https://www.sciencedirect.com/science/article/pii/S1471015314000221
https://www.sciencedirect.com/science/article/pii/S1471015314000221
https://onlinelibrary.wiley.com/doi/abs/10.1002/eat.23509
https://onlinelibrary.wiley.com/doi/abs/10.1002/eat.23509
https://onlinelibrary.wiley.com/doi/abs/10.1002/eat.23509
https://onlinelibrary.wiley.com/doi/abs/10.1002/eat.23509
https://www.sciencedirect.com/science/article/pii/S1740144514000047
https://www.sciencedirect.com/science/article/pii/S1740144514000047
https://www.sciencedirect.com/science/article/pii/S1740144514000047
https://www.sciencedirect.com/science/article/pii/S1740144514000047
https://journals.sagepub.com/doi/abs/10.1177/2055102918816606
https://journals.sagepub.com/doi/abs/10.1177/2055102918816606
https://journals.sagepub.com/doi/abs/10.1177/2055102918816606
https://journals.sagepub.com/doi/abs/10.1177/2055102918816606
https://www.sciencedirect.com/science/article/pii/S1469029211001750
https://www.sciencedirect.com/science/article/pii/S1469029211001750
https://www.sciencedirect.com/science/article/pii/S1469029211001750
https://www.sciencedirect.com/science/article/pii/S1469029211001750
https://link.springer.com/article/10.1023/B:JOBM.0000019851.37389.a7
https://link.springer.com/article/10.1023/B:JOBM.0000019851.37389.a7
https://link.springer.com/article/10.1023/B:JOBM.0000019851.37389.a7
https://www.sciencedirect.com/science/article/pii/S095032932300023X
https://www.sciencedirect.com/science/article/pii/S095032932300023X
https://www.sciencedirect.com/science/article/pii/S095032932300023X
https://www.sciencedirect.com/science/article/pii/S095032932300023X
https://www.sciencedirect.com/science/article/pii/S095032932300023X
https://www.tandfonline.com/doi/abs/10.1080/08870446.2016.1143942
https://www.tandfonline.com/doi/abs/10.1080/08870446.2016.1143942
https://www.tandfonline.com/doi/abs/10.1080/08870446.2016.1143942
https://www.tandfonline.com/doi/abs/10.1080/08870446.2016.1143942
https://www.tandfonline.com/doi/abs/10.1080/08870446.2016.1143942
https://link.springer.com/article/10.1007/s40519-018-00635-y
https://link.springer.com/article/10.1007/s40519-018-00635-y
https://link.springer.com/article/10.1007/s40519-018-00635-y
https://link.springer.com/article/10.1007/s40519-018-00635-y
https://link.springer.com/article/10.1007/s40519-018-00635-y
https://link.springer.com/article/10.1007/s12144-017-9776-4
https://link.springer.com/article/10.1007/s12144-017-9776-4
https://link.springer.com/article/10.1007/s12144-017-9776-4
https://link.springer.com/article/10.1007/s12144-017-9776-4
https://www.jmir.org/2023/1/e43869/
https://www.jmir.org/2023/1/e43869/
https://www.jmir.org/2023/1/e43869/
https://www.jmir.org/2023/1/e43869/
https://www.jmir.org/2023/1/e43869/
https://www.sciencedirect.com/science/article/pii/S1740144522001188
https://www.sciencedirect.com/science/article/pii/S1740144522001188
https://www.sciencedirect.com/science/article/pii/S1740144522001188
https://www.sciencedirect.com/science/article/pii/S1740144522001188
https://www.sciencedirect.com/science/article/pii/S1740144515000935
https://www.sciencedirect.com/science/article/pii/S1740144515000935
https://www.sciencedirect.com/science/article/pii/S1740144515000935
https://www.sciencedirect.com/science/article/pii/S1740144515000935
https://pubmed.ncbi.nlm.nih.gov/6695111/
https://pubmed.ncbi.nlm.nih.gov/6695111/
https://pubmed.ncbi.nlm.nih.gov/6695111/
https://www.sciencedirect.com/science/article/pii/S0195666307000086
https://www.sciencedirect.com/science/article/pii/S0195666307000086
https://www.sciencedirect.com/science/article/pii/S0195666307000086
https://www.sciencedirect.com/science/article/pii/S0195666307000086
https://psycnet.apa.org/journals/abn/100/1/78/
https://psycnet.apa.org/journals/abn/100/1/78/
https://psycnet.apa.org/journals/abn/100/1/78/
https://www.sciencedirect.com/science/article/pii/0022399987900729
https://www.sciencedirect.com/science/article/pii/0022399987900729
https://www.sciencedirect.com/science/article/pii/0022399987900729
https://www.sciencedirect.com/science/article/pii/0022399987900729
https://onlinelibrary.wiley.com/doi/abs/10.1002/1098-108X(198602)5:2%3C295::AID-EAT2260050209%3E3.0.CO;2-T
https://onlinelibrary.wiley.com/doi/abs/10.1002/1098-108X(198602)5:2%3C295::AID-EAT2260050209%3E3.0.CO;2-T
https://onlinelibrary.wiley.com/doi/abs/10.1002/1098-108X(198602)5:2%3C295::AID-EAT2260050209%3E3.0.CO;2-T
https://onlinelibrary.wiley.com/doi/abs/10.1002/1098-108X(198602)5:2%3C295::AID-EAT2260050209%3E3.0.CO;2-T
https://onlinelibrary.wiley.com/doi/abs/10.1002/1098-108X(198602)5:2%3C295::AID-EAT2260050209%3E3.0.CO;2-T


J. Obes. Fitness Manag. Vol. 4 Iss. 1 (018) Page-08

Citation: Hayley VanderJagt, Molly Pylypciw, Catalina R. Pacheco, Jane Ellen Smith. Intuitive Eating Correlates of Dieting Motivation Among Under-
graduate Women. J. Obes. Fitness Manag. Vol 4, Iss 1. (2025). DOI: 10.58489/2836-5070/018

Jane Ellen Smith

24.	 Tylka, Tracy L., and Ashley M. Kroon Van Diest. “The Intuitive 
Eating Scale–2: Item refinement and psychometric evaluation 
with college women and men.” Journal of counseling psychol-
ogy 60, no. 1 (2013): 137.

25.	 Tylka, Tracy L., and Nichole L. Wood-Barcalow. “The Body Ap-
preciation Scale-2: item refinement and psychometric evalua-
tion.” Body image 12 (2015): 53-67.

26.	 Kroenke, Kurt, Robert L. Spitzer, and Janet BW Williams. “The 
PHQ-9: validity of a brief depression severity measure.” Jour-
nal of general internal medicine 16, no. 9 (2001): 606-613.

27.	 Keum, Brian TaeHyuk, Matthew J. Miller, and Karen Kurot-
suchi Inkelas. “Testing the factor structure and measurement 
invariance of the PHQ-9 across racially diverse US college stu-
dents.” Psychological assessment 30, no. 8 (2018): 1096.

28.	 Duarte, Cristiana, Cláudia Ferreira, José Pinto-Gouveia, I. A. 
Trindade, and A. Martinho. “What makes dietary restraint prob-
lematic? Development and validation of the Inflexible Eating 
Questionnaire.” Appetite 114 (2017): 146-154.

29.	 Kim, Ju Young. “Optimal diet strategies for weight loss and 
weight loss maintenance.” Journal of obesity & metabolic syn-
drome 30, no. 1 (2020): 20.

30.	 Dulloo, Abdul G., and J.P. Montani. “Pathways from dieting to 
weight regain, to obesity and to the metabolic syndrome: an 
overview.” Obesity Reviews 16 (2015): 1-6.

31.	 Romo, Lynsey, Sydney Earl, Katelin A. Mueller, and Mary Obi-
ol. “A qualitative model of weight cycling.” Qualitative Health 
Research 34, no. 8-9 (2024): 798-814.

32.	 Dhar, Disha, Jessica Packer, Semina Michalopoulou, Joana 
Cruz, Claire Stansfield, Russell M. Viner, Oliver T. Mytton, and 
Simon J. Russell. “Assessing the evidence for health benefits 
of low-level weight loss: a systematic review.” International 
Journal of Obesity 49, no. 2 (2025): 254-268.

33.	 Malinauskas, Brenda M., Thomas D. Raedeke, Victor G. Aeby, 
Jean L. Smith, and Matthew B. Dallas. “Dieting practices, 
weight perceptions, and body composition: a comparison of 
normal weight, overweight, and obese college females.” Nutri-
tion Journal 5, no. 1 (2006): 11.

34.	 Tang, Jei Sey, Rebecca L. Haslam, Lee M. Ashton, Sasha Fen-
ton, and Clare E. Collins. “Gender differences in social desir-
ability and approval biases, and associations with diet quality 
in young adults.” Appetite 175 (2022): 106035.

35.	 Adams, Swann Arp, Charles E. Matthews, Cara B. Ebbeling, 
Charity G. Moore, Joan E. Cunningham, Jeanette Fulton, and 
James R. Hebert. “The effect of social desirability and social 
approval on self-reports of physical activity.” American journal 
of epidemiology 161, no. 4 (2005): 389-398.

36.	 Brenner, Philip S., and John D. DeLamater. “Social desirability 
bias in self-reports of physical activity: is an exercise identity 
the culprit?.” Social indicators research 117, no. 2 (2014): 489-
504.

37.	 Baños, Rosa M., Ausias Cebolla, Ines Moragrega, Tatjana Van 
Strien, Fernando Fernández-Aranda, Zaida Agüera, Rafael De 
la Torre et al. “Relationship between eating styles and temper-
ament in an Anorexia Nervosa, Healthy Control, and Morbid 
Obesity female sample.” Appetite 76 (2014): 76-83.

38.	 Alberts, Hugo JEM, Roy Thewissen, and Loes Raes. “Deal-
ing with problematic eating behaviour. The effects of a mind-
fulness-based intervention on eating behaviour, food cravings, 
dichotomous thinking and body image concern.” Appetite 58, 
no. 3 (2012): 847-851.

39.	 Provencher, Véronique, Catherine Bégin, Angelo Tremblay, 
Lyne Mongeau, Louise Corneau, Sylvie Dodin, Sonia Boivin, 
and Simone Lemieux. “Health-at-every-size and eating behav-
iors: 1-year follow-up results of a size acceptance interven-
tion.” Journal of the American Dietetic Association 109, no. 11 
(2009): 1854-1861.

40.	 Timmerman, Gayle M., and Adama Brown. “The effect of a 
mindful restaurant eating intervention on weight management 
in women.” Journal of nutrition education and behavior 44, no. 
1 (2012): 22-28.

41.	 Haynos, Ann F., and Alan E. Fruzzetti. “Initial evaluation of a 
single-item screener to assess problematic dietary restriction.” 
Eating and Weight Disorders-Studies on Anorexia, Bulimia and 
Obesity 20, no. 3 (2015): 405-413.

42.	 Love, Hamish, Navjot Bhullar, and Nicola S. Schutte. “Psycho-
logical aspects of diet: Development and validation of three 
measures assessing dietary goal-desire incongruence, mo-
tivation, and satisfaction with dietary behavior.” Appetite 138 
(2019): 223-232.

https://psycnet.apa.org/journals/cou/60/1/137/
https://psycnet.apa.org/journals/cou/60/1/137/
https://psycnet.apa.org/journals/cou/60/1/137/
https://psycnet.apa.org/journals/cou/60/1/137/
https://www.sciencedirect.com/science/article/pii/S1740144514001314
https://www.sciencedirect.com/science/article/pii/S1740144514001314
https://www.sciencedirect.com/science/article/pii/S1740144514001314
https://onlinelibrary.wiley.com/doi/abs/10.1046/J.1525-1497.2001.016009606.X
https://onlinelibrary.wiley.com/doi/abs/10.1046/J.1525-1497.2001.016009606.X
https://onlinelibrary.wiley.com/doi/abs/10.1046/J.1525-1497.2001.016009606.X
https://psycnet.apa.org/fulltext/2018-12002-001.html
https://psycnet.apa.org/fulltext/2018-12002-001.html
https://psycnet.apa.org/fulltext/2018-12002-001.html
https://psycnet.apa.org/fulltext/2018-12002-001.html
https://www.sciencedirect.com/science/article/pii/S0195666317304555
https://www.sciencedirect.com/science/article/pii/S0195666317304555
https://www.sciencedirect.com/science/article/pii/S0195666317304555
https://www.sciencedirect.com/science/article/pii/S0195666317304555
https://pmc.ncbi.nlm.nih.gov/articles/PMC8017325/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8017325/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8017325/
https://onlinelibrary.wiley.com/doi/abs/10.1111/obr.12250
https://onlinelibrary.wiley.com/doi/abs/10.1111/obr.12250
https://onlinelibrary.wiley.com/doi/abs/10.1111/obr.12250
https://journals.sagepub.com/doi/abs/10.1177/10497323231221666
https://journals.sagepub.com/doi/abs/10.1177/10497323231221666
https://journals.sagepub.com/doi/abs/10.1177/10497323231221666
https://www.nature.com/articles/s41366-024-01664-7
https://www.nature.com/articles/s41366-024-01664-7
https://www.nature.com/articles/s41366-024-01664-7
https://www.nature.com/articles/s41366-024-01664-7
https://www.nature.com/articles/s41366-024-01664-7
https://link.springer.com/article/10.1186/1475-2891-5-11
https://link.springer.com/article/10.1186/1475-2891-5-11
https://link.springer.com/article/10.1186/1475-2891-5-11
https://link.springer.com/article/10.1186/1475-2891-5-11
https://link.springer.com/article/10.1186/1475-2891-5-11
https://www.sciencedirect.com/science/article/pii/S019566632200126X
https://www.sciencedirect.com/science/article/pii/S019566632200126X
https://www.sciencedirect.com/science/article/pii/S019566632200126X
https://www.sciencedirect.com/science/article/pii/S019566632200126X
https://academic.oup.com/aje/article-abstract/161/4/389/92703
https://academic.oup.com/aje/article-abstract/161/4/389/92703
https://academic.oup.com/aje/article-abstract/161/4/389/92703
https://academic.oup.com/aje/article-abstract/161/4/389/92703
https://academic.oup.com/aje/article-abstract/161/4/389/92703
https://link.springer.com/article/10.1007/s11205-013-0359-y
https://link.springer.com/article/10.1007/s11205-013-0359-y
https://link.springer.com/article/10.1007/s11205-013-0359-y
https://link.springer.com/article/10.1007/s11205-013-0359-y
https://www.sciencedirect.com/science/article/pii/S0195666314000208
https://www.sciencedirect.com/science/article/pii/S0195666314000208
https://www.sciencedirect.com/science/article/pii/S0195666314000208
https://www.sciencedirect.com/science/article/pii/S0195666314000208
https://www.sciencedirect.com/science/article/pii/S0195666314000208
https://www.sciencedirect.com/science/article/pii/S0195666312000104
https://www.sciencedirect.com/science/article/pii/S0195666312000104
https://www.sciencedirect.com/science/article/pii/S0195666312000104
https://www.sciencedirect.com/science/article/pii/S0195666312000104
https://www.sciencedirect.com/science/article/pii/S0195666312000104
https://www.sciencedirect.com/science/article/pii/S0002822309014357
https://www.sciencedirect.com/science/article/pii/S0002822309014357
https://www.sciencedirect.com/science/article/pii/S0002822309014357
https://www.sciencedirect.com/science/article/pii/S0002822309014357
https://www.sciencedirect.com/science/article/pii/S0002822309014357
https://www.sciencedirect.com/science/article/pii/S0002822309014357
https://www.sciencedirect.com/science/article/pii/S1499404611002648
https://www.sciencedirect.com/science/article/pii/S1499404611002648
https://www.sciencedirect.com/science/article/pii/S1499404611002648
https://www.sciencedirect.com/science/article/pii/S1499404611002648
https://link.springer.com/article/10.1007/s40519-014-0161-0
https://link.springer.com/article/10.1007/s40519-014-0161-0
https://link.springer.com/article/10.1007/s40519-014-0161-0
https://link.springer.com/article/10.1007/s40519-014-0161-0
https://www.sciencedirect.com/science/article/pii/S019566631831170X
https://www.sciencedirect.com/science/article/pii/S019566631831170X
https://www.sciencedirect.com/science/article/pii/S019566631831170X
https://www.sciencedirect.com/science/article/pii/S019566631831170X
https://www.sciencedirect.com/science/article/pii/S019566631831170X



