
Vol.:(0123456789)1 3

Eating and Weight Disorders - Studies on Anorexia, Bulimia and Obesity (2022) 27:3109–3117 
https://doi.org/10.1007/s40519-022-01437-z

ORIGINAL ARTICLE

Craving for carbs: food craving and disordered eating in low‑carb 
dieters and its association with intermittent fasting

Maíra Stivaleti Colombarolli1,2,3 · Jônatas de Oliveira3,4,5   · Táki Athanássios  Cordás3,4

Received: 12 April 2022 / Accepted: 22 June 2022 / Published online: 23 August 2022 
© The Author(s), under exclusive licence to Springer Nature Switzerland AG 2022

Abstract
Studies point to positive outcomes in a diet with reduction of carbohydrates and that the associated practice of intermittent 
fasting (IF) might increase weight loss. Although dieting might be related to disordered eating, little evidence is available 
about the role of restrictive carbohydrates diets on disordered eating. This study aimed to explore if doing low-carb (LC) 
diets was related to disordered eating and if IF would increase these symptoms. The sample comprised university students 
(n = 682), with a mean age of 22 years old and average BMI of 23.6 kg/m2 (SD = 4.3). Twenty-seven percent (n = 188) of 
respondents reported doing LC diet in the last three months. Of those, 31% (n = 58) reported doing LC diet combined with 
periods of IF. Mean scores were compared using parametric tests, and effects size and correlations between variables were 
calculated. Dieters showed higher levels of binge eating, food cravings, cognitive restraint, cognitive restraint toward car-
bohydrates when compared to non-dieters. The association of LC and IF was related to an increase in disordered eating, 
especially binge eating and food cravings, specifically ‘Lack of control’, ‘Thoughts or preoccupation with food,’ and ‘Guilt 
from cravings and/or for giving in to them’. These results provide evidence that restrictive carbohydrate diets and IF may 
increase cognitive restraint and, consequently, food cravings.
Level III: Evidence obtained from cohort or case-control analytic studies.
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Introduction

The habit of dieting, although a popular strategy for losing 
weight, might not be innocuous for a considerable part of the 
population. Recent evidence points out that it has deleterious 
effects, especially in developing disordered eating, defined 
as problematic eating behaviors used to lose or control. [1] 

Evidence shows that disturbed eating behaviors are more 
frequent in individuals with body concerns and body dissat-
isfaction, making them at greater risk of developing eating 
disorders (ED) [2].

Studies with the university population reveal a high prev-
alence of disordered eating behaviors among these popula-
tions. Usually, they report restrictive eating patterns (diets), 
binge eating, compensatory behaviors, such as fasting, use 
of laxatives, and self-induced vomiting [2, 3]. In addition, 
emotional vulnerability can be present in this population due 
to changes, such as training, demands, and expectations on 
academic performance, contributing to altered eating behav-
iors, such as emotional eating or decrease of quality of diet 
(pattern of consumption) [4, 5]. As a result, weight gain 
and dissatisfaction emerge, and the practice of unsupervised 
diets (without professional counseling) can be a way to deal 
with this discomfort.

A popular and highly diffused diet is the low-carbohy-
drate diet (low-carb, LC), where there is a restriction on 
the consumption of carbohydrate-rich foods. It consists 
of a decrease in the consumption of carbohydrates in the 
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distribution of macronutrients during the day, usually 
30–130 g of carbohydrates/day [6]. There is a great debate 
regarding its use [7], and the suggested mechanisms for 
action in weight loss are the reduction of hunger and food 
cravings (FC) [8], combined with the reduction of lipogen-
esis and the increase of lipolysis [9]. Furthermore, it is com-
monly associated with intermittent fasting (IF), defined as 
an eating pattern that cycles between periods of fasting and 
eating to achieve more expressive weight loss [6, 10].

Cognitive restraint is the process of mental effort applied 
to follow a diet. These mental processes resist physiologi-
cal or non-physiological pressures to eat in normal cir-
cumstances and follow the dietary prescription. However, 
several studies show that restrictive eaters experience more 
food cravings (FC). These act like a sort of “counterforce” 
that creates specific food desires and can be accompanied 
by a sense of urgency that makes the need for these food 
uncontrollable [11–13]. There is a hypothesis that FC medi-
ate the link between restrictive diets and binge eating [14] 
which is reported as barriers to dietary adherence [15, 16]. 
Recent studies provide evidence that LC dieters with a his-
tory of binge eating experience more food cravings toward 
carbohydrates-rich foods [17]. However, the literature lacks 
information about the effects of LC diet on eating behavior, 
especially the unsupervised practice is usually seen among 
university students.

Therefore, this study aims to assess the presence of disor-
dered eating behaviors in individuals who practice LC diet. 
Specifically, we aim to evaluate the presence and intensity of 
FC, binge eating, cognitive restraint, and cognitive restraint 
directed to carbohydrates in individuals that practice LC diet 
versus non-dieters. In addition, we also intend to verify if 
the practice of IF in LC dieters influences disordered eating 
behaviors. The hypotheses raised were that (i) LC dieters 
have higher levels of FC, binge eating, cognitive restraint, 
and cognitive restraint directed to carbohydrates than non-
dieters; and (ii) the practice of IF associated with LC aggra-
vates the severity of binge eating symptoms, cognitive 
restraint, and cognitive restraint toward carbohydrates.

Materials and methods

Participants

The sample comprised university students (n = 853) of any 
gender that expressed consent in participating after informed 
about studies’ goals and procedures. Respondents were 
included if enrolled in the institution, and have age inferior 
to 60 years old. Participants who reported lifetime diagnosis 
of EDs were excluded from the analysis.

Measures

Health and social status. A questionnaire was provided to 
obtain participants’ information regarding: self-reported 
ethnic group; area of study; the estimated current weight 
(in kilograms) and height (in centimeters), to compute 
body mass index (BMI); type of diet (omnivore, vegetarian 
or vegan); frequency of tobacco consumption; frequency 
of alcohol consumption; pregnancy status (current or last 
year); presence of chronic metabolic diseases (Type 1 or 
Type 2 Diabetes, Hypertension, Hypercholesterolemia, 
Celiac disease); lifetime diagnosis of eating disorder; life-
time diagnosis of mood or anxiety disorder.

Binge Eating Scale (BES). The Binge Eating Scale is a 
self-report scale used to assess the presence and severity 
of binge eating. This instrument was developed by Gor-
mally and colleagues [18], and was translated and vali-
dated into Brazilian Portuguese [19, 20]. The cutoff score 
for probable presence of binge eating disorder (BED) is 
17 points [21], that can be classified in three levels: severe 
binge eating (scores ≥ 27), moderate binge eating (scores 
between 18 and 26), and no binge eating (scores ≤ 17). The 
Brazilian validated version revealed good psychometric 
characteristics (Cronbach’s Alpha = 0.89), and this cutoff 
score showed 97% of sensitivity to detect clinical cases of 
BED when compared to the Structured clinical interview 
[19]. Similarly, in our sample, Cronbach’s Alpha was 0.88.

Food Cravings Questionnaire Trait and State (FCQ-T; 
FCQ-S). These are self-report questionnaires to measure 
FC intensity. The Trait version (FCQ-T) assesses intense 
desire for food as a constitutional element and is com-
posed of 39 statements to be classified according to a 
6-point Likert frequency scale (from ‘never’ to ‘always’. 
The State version (FCQ-S) measures FC as a mutable ele-
ment according to situations, environments, or sensations, 
consisting of 15 statements assessed on a 5-point Likert 
accordance scale (from ‘strongly disagree’ to ‘strongly 
agree’). The higher the scores on each scale, the more 
intense the experience of FC for the respondent. In the 
study of the Brazilian version, Cronbach’s Alpha was 0.97 
for the FCQ-T and 0.91 for the FCQ-S, revealing good 
consistency levels in this population [22]. Reliability 
in this sample was 0.97 for the FCQ-T and 0.91 for the 
FCQ-S.

Screening questionnaire of risk behaviors for eating 
disorders. This simplified questionnaire assesses the fre-
quency of inappropriate eating behaviors, such as binge 
eating, purging (self-induced vomiting and/or use of laxa-
tives), and restrictive diet. The scale assesses the frequency 
of the behavior in the last three months as “none,” “less 
than once per week,” “once a week,” and “2 or more times 
per week.” The adapted version in Brazilian Portuguese 
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was used, with a reliability study revealing a kappa value 
of 0.92, showing evidence of adequate psychometric prop-
erties [23]. This scale was used in the present study to 
characterize compensatory practices among participants 
with binge eating if they reported compensatory behavior 
at least one time/week in the last 3 months [17].

Cognitive Restraint Subscale, Three-Factor Eating Ques-
tionnaire (TFEQ-CR). The cognitive restraint subscale is used 
to assess dietary restriction to modify weight or body shape 
and is a subscale of The Three-Factor Eating Questionnaire 
(TFEQ). Brazilian translation was published [24], and later 
validated [25]. Cronbach’s Alpha of CR scale calculated for 
this sample of 0.84. With higher values indicating a higher 
level of cognitive restraint.

Cognitive Restraint Subscale adapted for carbohydrates. 
The aforementioned Cognitive Restraint subscale was adapted 
to include terms related to carbohydrate restriction. The pro-
cess was approved in a previous communication with the 
author (Dr. Jan Karlsson—Örebro University). In the question-
naire heading, participants received instructions on what foods 
are sources of carbohydrates and were asked the same ques-
tions of the original version, but substituting the food terms 
with foods source of carbohydrates. The score and transforma-
tion in the total score were the same as in the original version. 
The adapted questions were previously published, revealing a 
Cronbach alpha of 0.84 [17] Cronbach’s Alpha calculated for 
this sample was 0.86.

Food Consumption Frequency Questionnaire. Some ques-
tions from the Food Frequency Questionnaire were used to 
assess the frequency of consumption of specific types of food 
in the last 3 months. The frequency ranges from “rarely or 
never” to “2 or 3 times a week” on a 7-point scale [17]. The 
foods chosen were chocolate, bread in slices, rice, French roll 
(type of bread common in Brazil), pasta, and crackers/cookies.

Practice of Low-Carb Diet and Intermittent Fasting. Par-
ticipants were asked about their practice and frequency of LC 
diet and IF [2], using the following questions: (a) In the last 
three months, have you tried to be on a low-carb diet, avoid-
ing foods that are sources of carbohydrate? (“yes”, “no” and 
“I do not know what a low-carb diet is”); (b) Considering the 
previous question, in the last three months, how many times 
in a week have you had intermittent fasting? (‘not applicable’, 
‘1 time/ week’, ‘2 times/week’, ‘3 times/week’, ‘every day’); 
(c) In the last three months, how many hours did you usually 
fast for? (do not consider sleep period) (answer options: ‘not 
applicable’, ‘6 h’, ‘8 h’,’12 h’, 16 h’, and’24 h’).

Procedures

Recruitment and data collection

This study was made using a cross-sectional design with a 
sample of university students, assessed through an online 

form with measures of eating behavior. After ethical 
approval by University’s Ethics Board (registration num-
ber: 2.695.532), recruitment of participants was made with 
an invitation via institutional e-mails and publications in 
groups of university students on Facebook®. Students were 
provided a link where the goals and procedures of the study 
were explained and where they could provide their consent. 
They were then invited to answer the measures of the study. 
Those who completed the questionnaire and left their e-mail 
addresses received an invitation to share the electronic form 
with other colleagues from the university. Questionnaires 
were distributed to potential participants between July 2018 
and March 2019 (pre-COVID-19 pandemic).

Data analysis

Descriptive statistics of the sample, including frequency of 
categorical variables, and means and standard deviations 
(SD) for continuous variables are provided. Cronbach’s 
alpha was calculated to verify reliability indexes of the 
scales in the studied sample. Kurtosis and skewness of data 
were assessed to verify data distribution and suitability to 
parametric analysis [26]. Next, the sample was divided into 
two groups: the first group (LC) was composed of partici-
pants who reported current practice of LC diet; the second 
group (No diet) comprised participants who reported not 
practicing LC diet.

Groups were compared using parametric statistical tests 
(Student’s t test), and Cohen’s d was used to evaluate the 
effect sizes of differences between groups. The false dis-
covery rate (FDR) was used to correct the comparisons for 
false positives. Also, Pearson’s correlations between vari-
ables of interest (associations with FC scores for low-carb 
dieters) were performed, in which IF frequency and hours 
were transformed into dummy variables to the analysis. We 
considered a significance level of 5% for all tests.

Results

Data of 853 respondents were obtained. From those, par-
ticipants that reported lifetime diagnosis of eating disorder 
(n = 48) were excluded. Also, participants that reported 
practicing IF but did not practice LC diet were excluded 
from the analysis (n = 123). The remaining sample 
(n = 682) comprised 75% of women (n = 512) with mean 
age of 22 years old (SD = 3.3 years). Mean BMI of the 
total sample was 23.5 kg/m2 (SD = 4.1 kg/m2). The whole 
sample was divided into two groups: the first was the LC 
diet group (n = 188), comprised those who answered “yes” 
to the question “In the last three months, have you tried to 
be on a low-carb diet, avoiding foods that are sources of 
carbohydrate?”; and the second one, the No Diet (n = 494) 
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consisted of those who answered “no” or “I do not know 
what low-carb diet is” to this question.

Description of LC and No diet groups

The LC diet group consisted of 28% of the total sample 
(n = 159; 84% women), with mean age of 22 years old 
(SD = 3.2), from which 69% (n = 130) was LC dieters with-
out IF, and 31% (n = 58) were LC dieters and reported 
practicing IF. The No diet group comprised those that 
reported not to practice LC diet nor IF in the last three 
months, consisted of 494 participants (71% women), with 
an average age of 21 years old (SD = 3.2). No differences 
on distribution of psychiatric disorders or chronic dis-
eases were found between groups. The description of both 
groups is presented in Table 1.

LC diet and No diet groups were compared according 
to their total scores for BES, FCQ-T, FCQ-S, CR-TFEQ 
and CR-carbohydrate, and food consumption frequency of 
carbohydrate-rich foods, with results presented in Table 2. 
In the LC diet group, the average binge eating score was 
15.8 (SD = 8.5; range 0–46), and according to the cutoff 
score of the BES, 39% had significant levels of binge eat-
ing (n = 73). Of these, 18.2% (n = 39) reported doing the 
diet supervised by a nutritionist. In the No diet group, 
mean scores on BES was 9.9 (SD = 7.0; range 0–38), and 
13% had scores above the cutoff for presence of binge 
eating (n = 66).

Consistently, groups revealed significant differences in 
all disordered eating variables, with LC dieters showing 
significant higher levels of cognitive restraint (t = − 15.75; 
p < 0.001; d = − 1.4) and restraint toward carbohydrates 
(t = − 18.05; p < 0.001; d = − 1.5). This group also reported 
higher levels of FC in both scales, FCQ-T and FCQ-S, except 
for two subscales of FCQ-S: intense desire to eat and FC 
as a physiological state. When observing the frequency of 
consumption of carbohydrate-rich foods, LC dieters reported 
consuming significantly more frequently sliced bread, rice 
and French rolls (Cohen’s d between 0.2 and 0.7).

We compared BMI distributions among dieters and 
non-dieters, and found that they differed significantly 
(X2 = 19.689; p < 0.001), with higher rates of underweight 
participants among non-dieters (10 vs. 1%) and higher num-
ber of overweight in the diet group (26 vs. 18%). Among 
LC dieters, we compared groups of participants with and 
without associated IF regarding the distribution of partici-
pants’ BMI, according to types of dietary practice. Individu-
als that reported practicing LC diet, more than half of the 
individuals (61%) were in the normal weight range, and 38% 
were overweight or obese. For those that practice LC and IF, 
76% had normal weight, and 22% were overweight or obese. 
Results are displayed in Table 3.

Table 1   Descriptive statistics of participants according to dietary 
practice

Characteristics Low-
carb diet 
(n = 188)

No diet (n = 494)

n (%) n (%)

Sex
 Male 29 (15%) 141 (28%)
 Female 159 (85%) 352 (71%)

BMI
 Underweight 1 (0.5%) 48 (10%)
 Normal weight 123 (65%) 316 (64%)
 Overweight 48 (25%) 90 (18%)
 Obesity 15 (8%) 37 (7%)

Ethnicity
 White 146 (78%) 373 (75%)
 Black 7 (4%) 17 (3%)
 Asian 11 (6%) 30 (6%)
 Indigenous – 4 (1%)
 Mixed 21 (11%) 61 (12%)
 Not declared 3 (2%) 8 (2%)

Smoking. cigarettes/day
 1–3 3 (2%) 20 (4%)
 4–5 3 (2%) 6 (1%)
  > 10 4 (2%) 4 (1%)
 No smoking 178 (95%) 464 (94%)

Alcohol consumption
 1 to 3 times/month 68 (36%) 183 (37%)
 3 times/week 10 (5%) 17 (3%)
 2 times/week 21 (11%) 40 (8%)
 1 time/week 28 (15%) 78 (16%)
 1 time/day 1 (0.5%) –
 No alcohol 60 (32%) 176 (36%)

Diet
 Omnivorous 168 (89%) 437 (88%)
 Vegan 3 (2%) 11 (2%)
 Vegetarian 17 (9%) 46 (9%)

Chronic diseases
 Hypercholesterolemia 9 (5%) 24 (5%)
 Hypertension – 3 (1%)
 Type 1 Diabetes – 1 (0.2%)
 Type 2 Diabetes – –
 Celiac disease 2 (1%) 2 (0.4%)
 None 178 (94%) 465 (94%)

Psychiatric diagnosis
 Depression 18 (10%) 36 (7%)
 Bipolar disorder 1 (0.5%) 2 (0.4%)
 Anxiety disorder 21 (11%) 56 (11%)
 Anxiety disorder and depression 29 (15%) 60 (12%)
 No Psychiatric diagnosis 119 (63%) 340 (69%)

Frequency of binge eating episodes
 None 56 (30%) 275 (56%)
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Correlations of LC diet and IF with disordered eating 
(LC group, n = 188)

In LC group, we found significant positive associations 

between weekly frequency of IF with higher scores of 
binge eating (r = 0.16; p < 0.05). When looking at hours of 
fasting, positive relationship were found with binge eating, 
cognitive restraint toward carbohydrates, preoccupations 
about food, guilty, intense desires and lack of control (r 
from 0.18 and 0.27, p < 0.05). Binge eating scores were 
moderate to strongly correlated to all FC dimensions, 
with effect sizes varying between 0.29 and 0.76 (p < 0.01). 
Regarding cognitive restraint, it was negatively associated 
to cues that trigger FC (r = − 0.16; p < 0.05), positively 
associated with guilty from craving (r = 0.28; p < 0.01), 
and negatively associated with physiological cravings 
(r = − 0.20; p < 0.01). Also, subscale of cognitive restric-
tion adapted to carbohydrates positive and strongly cor-
related with its original version (r = 0.82; p < 0.001).

BMI Body Mass Index

Table 1   (continued)

Characteristics Low-
carb diet 
(n = 188)

No diet (n = 494)

n (%) n (%)

 Less than once a week 80 (43%) 154 (31%)
 Once a week 36 (19%) 44 (9%)
 Two or more times a week 16 (8%) 21 (4%)

Table 2   Difference on scores 
of Binge Eating, Cognitive 
Restraint, Cognitive Restraint 
over Carbohydrates, Food 
Craving (Trait and State) and 
frequency of consumption 
of carbohydrate-rich foods, 
according to dietary practices

FCQ-Trait Subscales: (1) Intention and plans to eat; (2) Anticipation of the positive reinforcement; (3) 
Anticipation of the relief of negative feelings; (4) Lack of control; (5) Thoughts or preoccupation with 
food; (6) Craving as a physiological state; (7) Emotions that may be experienced before or during food 
cravings; (8) Cues that may trigger food cravings; (9) Guilt from cravings and/or for giving in to them; 
FCQ-State Subscales: (1) Intense desire to eat; (2) Anticipation of the positive reinforcement; (3) Anticipa-
tion of the relief of negative feelings; (4) Lack of control; (5) Food cravings as a physiological state
LC low-carb, BES Binge Eating Scale, CR Cognitive Restraint, FCQ Food Craving Questionnaire
a Welch’s t test, for Levene’s test indicated violation of equal variance assumption (p < .05)

Low-carb (n = 188) No diet (n = 494) t df p value Cohen’s d
M (SD) M (SD)

BES 15.8 (8.5) 9.9 (7.0) − 8.525a 290  < .001 − 0.8
CR 18.2 (4.0) 12.5 (4.3) − 15.758 680  < .001 − 1.4
CR—Carbs 16.5 (3.6) 11.1 (3.4) − 18.053 680  < .001 − 1.5
FCQ-Trait 134.5 (35.4) 107.9 (35.7) − 8.707 680  < .001 − 0.7
Subscale 1 11.3 (3.5) 9.4 (3.7) − 6.175 680  < .001 − 0.5
Subscale 2 17.8 (5.1) 16.3 (5.4) − 3.262 680 .001 − 0.3
Subscale 3 10.2 (3.4) 8.7 (3.7) − 5.180a 367  < .001 − 0.4
Subscale 4 18.7 (7.3) 13.9 (6.4) − 8.054a 303  < .001 − 0.7
Subscale 5 20.6 (7.9) 15.3 (6.8) − 8.038a 300  < .001 − 0.7
Subscale 6 15.1 (4.3) 13.4 (4.2) − 4.649 680  < .001 − 0.4
Subscale 7 14.6 (5.3) 11.2 (5.6) − 7.181 680  < .001 − 0.6
Subscale 8 15.4 (4.5) 13.1 (4.5) − 5.892 680  < .001 − 0,5
Subscale 9 10.7 (4.5) 6.6 (3.7) − 11.228a 290  < .001 − 1.0
FCQ-State 41.5 (12.7) 36.3 (12.8) − 4.710 680  < .001 − 0.4
Subscale 1 8.7 (3.4) 7.9 (3.5) − 2.886 680 .004 − 0.2
Subscale 2 8.8 (3.1) 7.8 (3.3) − 3.586 680  < .001 − 0.3
Subscale 3 8.2 (3.2) 7.1 (3.1) − 4.108 680  < .001 − 0.4
Subscale 4 7.8 (3.3) 5.9 (3.0) − 6.566a 307  < .001 − 0.6
Subscale 5 8 (3.3) 7.6 (3.3) − 1.296 680 .195 − 0.1
Chocolate 2.0 (1.4) 1.9 (1.5) − .224 680 .822 0.0
Sliced bread 2.1 (1.9) 2.6 (1.9) 2.862 680 .004 0.2
Rice 3.1 (2.1) 4.3 (1.7) 7.337a 295  < .001 0.7
French roll 1.9 (1.6) 2.4 (1.7) 3.142 680 .002 0.3
Pasta 1.7 (1.0) 1.9 (1.1) 2.054 680 .040 0.2
Cookies 1.3 (1.5) 1.2 (1.4) − .695 680 .487 − 0.1
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In relation to consumption of carbohydrate foods, posi-
tive relationship was found between binge eating scores and 
consumption of bread (r = 0.14; p < 0.05) and pasta (r = 0.22; 
p < 0.01). Cognitive restraint (and that toward carbs) was 
associated with decreased consumption of rice (r = − 0.43 
and − 0.45; p < 0.01), French roll bread (r = − 0.23 and 
− 0.26; p < 0.01) and pasta (r = − 0.31 and − 0.36; p < 0.01). 
Inversely, higher levels of FCQT were associated with 
increased frequency of chocolate (r = 0.17; p < 0.05) and 
pasta consumption (r = 0.24; p < 0.01). Consumption of 
chocolate, sliced bread and pasta were also significantly cor-
related with increased FC state (r = 0.19 and 0.26, p < 0.05). 
All correlations between measures are presented in Table 4.

Discussion

Our study aimed to explore the relationship between the 
practice of LC diet with or without IF and the presence of 
disordered eating behaviors among a population sample of 
university students. LC dieters were compared to non-dieters 
to explore the association between restriction of carbohy-
drates and disturbed eating. The participants were primarily 
women, both in the LC diet group (85%) and in the group 
that associated it with IF (98%). We provide evidence about 
the significant association between cognitive restraint toward 
carbohydrates, FC levels, and disordered eating behaviors in 
LC dieters, compared to non-dieters. Also, when associated 
with IF, LC dieters have potentially more binge eating symp-
toms and FC (trait). However, higher hours of fasting were 
also associated with increased cognitive restriction toward 
carbohydrates, although effect size of this relationship was 
modest.

Although LC diet appears to be a successful way to lower 
body weight [27], our data reveal that this restrictive diet is 
related to worse eating attitudes. Specifically, they reported 
higher binge eating symptoms, cognitive restriction, and 
food cravings. Furthermore, individuals with disordered 
eating attitudes tend to disregard context, frequency, and 
quantity of food and their attunement with the current state 
of the body, making choices based on established beliefs 
[28]. This diet mentality is described in one of the questions 
of the adapted subscale of cognitive restriction toward carbo-
hydrates: “I do not eat some food (source of carbohydrates) 
because they make me fat”.

For LC dieters, the ‘anticipation of relief from nega-
tive states and feelings’ was greater, indicating the possi-
ble use of food to deal with emotions [29]. However, from 
the behavioral point of view, the association between cog-
nitive restraints toward carbohydrates showed negative 
associations with the FCQ-T ‘Anticipation of the positive 
reinforcement’ and ‘Cues that may trigger FC’ subscale and 
positive associations with subscale ‘Guilt from cravings and/
or for giving in to them’. These results indicate that restric-
tive dietary attitudes toward food, particularly carbohydrate 
consumption, suppress facets of positive reinforcement and 
responsiveness for cues that may trigger FC, with a conse-
quent rise of guilt, which positively correlates with cognitive 
restraint toward carbohydrates.

One possible mechanism by which guilt is associated with 
cognitive restraint in LC dieters is the role of this practice as 
a form of social representativeness and shared beliefs about 
food and health that are endorsed in this group [30]. The 
LC diet was highly promoted as a new lifestyle, and popular 
discourse mentions the Paleolithic period as a way of con-
vincing that high fat consumption is natural and primitive 
[31]. New standpoints from this perspective also consider 

Table 3   BMI distribution among groups, according to dietary practice and type of diet combinations

Chi-square test (X2) for comparisons between BMI categories
LC low-carb diet, IF intermittent fasting

Low-carb (n = 188) No diet (n = 494) X2 p value
n (%) n (%)

Underweight 1 (1) 48 (10) 19.689  < .001
Normal weight 123 (65) 316 (64)
Overweight 48 (26) 90 (18)
Obesity 15 (8) 37 (7)

LC Diet (n = 130) LC and IF (n = 58)

n (%) n (%) X2 p value

Underweight 0 (0) 1 (2) 25.724 .001
Normal weight 79 (61) 44 (76)
Overweight 37 (28) 11 (19)
Obesity 13 (10) 2 (3)
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the level of food processing and quality of the diet instead 
of the unrestricted consumption of food sources of proteins 
or fats. Additionally, “nutritionism” (tendency to systema-
tize and excessively focus on nutrients instead of food), and 
disturbing patterns concerning ‘pure’ food consumption 
may increase, with a focus on the quality of the diet as an 
additional combo of dietary rules [32, 33]. In that scenario, 
individuals who struggle to stay on the diet when episodes of 
overeating or binge eating occur might experience increased 
guilt for seeing themselves as incapable of following the 
‘lifestyle’, resulting in a greater sense of isolation and self-
judgment [34].

The group that associated LC with fasting reported 
higher binge eating and an FC compared to those who only 
remained on a diet. As for the BMI distribution between sub-
groups, LC and IF had proportionally less participants in the 
overweight and obesity range. Vargas and colleagues [10] 
demonstrated that LC promoted greater weight loss while 
fasting promoted a greater decrease in waist circumference 
and fat percentage, although there are no superior results 
compared to classical caloric restriction [35]. Still, those 
that combined LC and IF revealed increased aspects of FC, 
such as ‘lack of control’, ‘thoughts and concerns about food’, 
‘cues that may trigger food cravings’, and ‘guilt that may be 
experienced due to cravings and/or giving into them’, reveal-
ing that the experience of restriction increases self-regula-
tion disturbances and disordered eating. Considering ED, 
fasting is also used for weight control or as a compensatory 
method after consuming more than the desired or unplanned 
amount of food [12] which raises the hypothesis that the 
combination of quality and quantity restriction promoted by 
the association of the methods are more deleterious for eat-
ing behaviors and might increase risk of ED. However, this 
is yet to be investigated.

It is essential to point out that the present study has limi-
tations. First, we used a web-recruited university sample, 
which might be a source of bias. It is possible that respond-
ents with eating problems or concerns were more willing to 
contribute to the research. There is also an essential question 
about gender because the participants were mostly women 
that are culturally more prone to body concerns and pref-
erential practitioners of diets. Also, due to the dissonant 
parameters for classifying a LC diet, a standardized assess-
ment of food consumption would be desirable to characterize 
individuals with low-carbohydrate consumption.

Nonetheless, our study brings important findings that 
shed light on carbohydrate-restricted diets’ influence on dis-
ordered eating. When combined with intermittent fasting, 
LC diet increased binge eating and food craving symptoms, 
especially those related to self-control and guilt. Future 
studies should address specific factors of the diet that might 
contribute to this relationship, such as beliefs about food and 
health and the use of food for emotional regulation.

What is already known on this subject?

Previous studies reveal that practice of low-carb diet is 
associated with higher levels of food craving in individuals 
with binge eating and eating disorders.

What does this study add?

This study provides evidence about the association 
between low-carb diet and increase of disordered eat-
ing in individuals without eating disorders. Compared to 
non-dieters, those who practice LC diet have significantly 
higher levels of binge eating symptoms, cognitive restraint 
and food cravings.
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