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Abstract
Background: Eating behavior is a strong predictor of weight gain in adults. Research 
characterizing differences in components of dietary restraint, disinhibition and hunger 
between overweight and normal weight subjects is insuffi cient.

Objective: To evaluate and to compare scores of dietary restraint (DR), disinhibition 
(DD), and hunger (H) between women at normal weight (NW, n=32) and overweight (WW, 
n=32). We evaluated correlations between these scores with adiposity and food intake 
variables. Material and methods: It was a cross-sectional comparison of two groups 
(overweight and normal weight women), at ages between 20 and 40 years. We measured 
body mass index (BMI), waist circumference (WC), body composition (BC), energy and 
macronutrient intake (EMI), DR, DD and H. The differences between groups were analyzed 
using Student’s T or Mann-Whitney tests. Correlations among DR, DD or H and all other 
variables in each group were also evaluated.

Results: Mean values of BMI, CC, BC, EMI, DR, DD and H were higher for WW (P<.05). 
Half or more of WW women had moderate or high levels of DR, DD or H. Mean scores of 
these variables were higher for this group (P<.05) and tended to “high level”. There was 
a positive correlation between the H and the EMI (P<.05) in the WW group.

Conclusions: Eating behavior was associated with weight and body composition in these 
women, especially for WW. Strategies that address changes in cognitive control of food 
intake can become useful tools in controlling body weight.
© 2011 Asociación Española de Dietistas-Nutricionistas. Published by Elsevier España, S.L. 
All rights reserved.
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Introduction

Obesity is the excessive accumulation of body fat in a quantity 
that is harmful to human health. The accumulation of body 
weight (fat) can cause numerous health hazards such as 
cardiovascular disease, non-insulin dependent diabetes 
mellitus, dyslipidemia, hypertension, insulin resistance, 
hepatobiliary disease, cancer, osteoarthritis, stroke and lung 
diseases1. Thus, the elucidation of how common strategies of 
weight control can be associated with body mass index (BMI) 
is essential in combating the disease2.

Hays et al3 and Drapeau et al4 have demonstrated that 
eating behaviour is a strong predictor of weight gain in 
adults, in contrast to the controversial predictive values of 
other variables involved, such as diet composition and the 
percentage of energy derived from lipids, carbohydrates 
and proteins. Three well-known types of behaviour are 
called “dietary disinhibition”, “dietary restraint” and 
“hunger”, which are commonly assessed using a psychometric 
questionnaire developed by Stunkard and Messick5.

According to these authors, dietary restraint refers to 
the perception that the individual has to monitor and to 
strain for limiting the intake in order to maintain the body 
weight. It represents the cognitive control of eating 
behaviour, in contrast to the physiological control, such as 
hunger and satiety. Dietary disinhibition refers to the 
susceptibility to eating by loosing self-control. It is also 
associated with the desire to control body weight, 
considering that this variable would prevent the efforts for 
losing weight5. Hunger is the susceptibility to eat in response 

to perceived physiological symptoms that signal the need 
for food6.

It is known that women tend to do all sorts of diets for 
losing weight, intentionally restricting the dietary intake 
for this purpose. On the other hand, people who control 
their eating habits are often tempted to lose control of such 
habits7. In this situation, individuals on dietary restriction 
can ingest more calories than those who are not on dietary 
restraint. There are several studies that support this 
hypothesis7-10.

However, studies with both women and men have shown 
no consistent associations between the restraint or hunger 
with BMI, whereas disinhibition has been strongly associated 
with that index2,4,11,12. Also, most of these studies have been 
conducted in individuals who were enrolled in controlled 
weight loss interventions and not in a “real-life” uncontrolled 
context. Additionally, the prevalence of overweight and 
obesity in older women is steadily rising in many developing 
countries, hence it is important to identify eating behaviour 
components and differences or adaptations between 
younger individuals at normal weight or overweight that 
can become useful tools in controlling body weight. These 
strategies could help to maintain a healthy body weight 
with advancing age.

In this context, the objectives of this study were: a) to 
evaluate and compare the levels of dietary restraint (DR), 
dietary disinhibition (DD) and susceptibility to hunger (H) 
between normal and overweight adult women, and b) to 
assess the correlation between these scores with adiposity 
parameters and food intake of these women.

PALABRAS CLAVE
Comportamiento 
alimentario;
Restricción;
Desinhibición;
Hambre;
Peso corporal;
Composición corporal

Restricción alimentaria, desinhibición alimentaria y percepción de hambre de 
mujeres con peso normal y con sobrepeso

Resumen
Introducción: El comportamiento alimentario es un factor de predicción del peso en 
adultos. Son escasos los estudios sobre diferencias en la restricción, la desinhibición y el 
hambre entre personas de peso normal y con sobrepeso.

Objetivo: Evaluar la restricción dietética (RD) y desinhibición (DD) y la percepción del 
hambre (H) entre mujeres con peso normal (PN, n = 32) y con sobrepeso (SP, n = 32) y 
evaluar su correlación con la adiposidad y la ingesta.

Material y métodos: Estudio transversal que midió el índice de masa corporal (IMC), la 
circunferencia de la cintura (CC), la composición corporal, la ingesta de energía y los 
macronutrientes (IEM), RD, DD y H de mujeres de edades entre 20 y 40 años. Las diferen-
cias entre los grupos se analizaron mediante la prueba de la t de Student o la de Mann-
Whitney. Se analizaron las correlaciones entre RD, DD o H y las demás variables.

Resultados: Los valores medios del IMC, CC, composición corporal, IEM, RD, DD y H 
fueron mayores para SP (p < 0,05). La mitad o más de las mujeres con SP tenían valores 
moderados o altos de RD, DD o H. Las puntuaciones medias de estas variables fueron más 
altas en este grupo (p < 0,05) y tendieron a “altas”. Se observó una correlación positiva 
entre H e IEM (p < 0,05) en el SP.

Conclusiones: El comportamiento alimentario está asociado con el peso y la composi-
ción corporal, especialmente en las mujeres con sobrepeso. Las estrategias que cambien 
el control cognitivo de la ingesta pueden ser útiles para el control del peso corporal.
© 2011 Asociación Española de Dietistas-Nutricionistas. Publicado por Elsevier España, S.L. 
Todos los derechos reservados.
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Material and methods

It was conducted a cross-sectional study with adult women 
(20 to 40 years) living in a city in Minas Gerais state, Brazil. 
Overweight volunteers were screened and selected from a 
waiting list of a School Nutrition Clinic. Normal weight 
women were recruited through the divulgation of posters 
and advertisements distributed at commercial city’s points. 
From the screening and recruitment, potential volunteers 
were contacted and the research was presented to them. 
The inclusion criteria were evaluated for those who have 
expressed interest in participating in the study.

For participation in the study, volunteers had to meet the 
following criteria: being female, Body Mass Index (BMI) 
between 18.5 and 29.9, aged 20 to 40 years, good health 
condition, non smoking, do not using drugs that could 
interfere with energy expenditure or food intake, not 
pregnant or lactating and should not be on dietary treatment 
for losing weight at the time of the study.

The selected subjects were divided into two groups: 
normal weight (NW) (n=32; BMI between 18.5 and 24.9), 
and overweight (OW) (n=32; BMI between 25 and 29.9)13. 
The total number of volunteers for each group was based on 
the number of overweight volunteers who was waiting for 
treatment in the nutrition school’s clinic for more than a 
month and who agreed to participate in the study.

A structured questionnaire was used for collecting 
personal data. It contained information such as educational 
level, alcohol intake, physical activity, weight changes over 
the past three months, personal history of disease and 
family history of related diseases to inadequate nutrition 
(diabetes mellitus, hypertension and dyslipidemia), among 
others. 

The BMI was verifi ed by taking measurements of height 
and weight through Quetelet equation (BMI = weight in 
kilograms/height2 in meters), by means standard 
procedures. The volunteers were classifi ed as normal 
weight or overweight according to World Health 
Organization13. Waist circumference (WC) was measured as 
described by WHO13.

The percentage of body fat (% BF) and percentage of lean 
mass (% LM) were determined by tetra polar electrical 
bioimpedance analysis (Byodinamics®, 410), according to 
the manufacturer procedures. The volunteers were 
instructed in advance regarding the requirements for 
testing, as described by Lukaski et al14.

Three food records were used on alternate days in the 
same week and a day in the weekend, as suggested by 
Willett and Stampfer15, to access the energy and 
macronutrient intake. The volunteers were instructed to 
make a record of all eaten foods during this period using 
household measures. They received directions regarding 
portioning and cooking measures. Records were reviewed, 
individually, with all volunteers. Data obtained were 
transformed into weight (g) or volume (mL) and analyzed by 
means of the DietPro® software, version 4.016. It was 
calculated the means of energy (kcal), carbohydrates, 
proteins and lipids. Macronutrients were evaluated in grams 
and percentage of energy.

The levels of DR, DD and H were assessed by the Three 
Factor Eating Questionnaire (TFEQ)5. Depending on the 

scores obtained after applying the questionnaire, the levels 
of DR, DD and H were classifi ed respectively as low: 0-5, 
0-9 and 0-4; moderate: 6-9, 10-12, 5-7; or high: ≥10, ≥13, 
≥8.

Anthropometric, body composition and food intake 
variables, as well as the DR, DD and H scores were expressed 
as means and standard deviations. The Kolmogorov-Smirnov 
and Lilliefors tests were used to assess the adherence to the 
normal distribution of variables. The means of all variables 
were compared between normal and overweight by 
Student’s t (parametric variables) or Mann-Whitney tests 
(nonparametric variables). Correlations between scores for 
DR, DD and H and anthropometric, body composition and 
food intake variables were tested by the Pearson (parametric 
variables) or Spearman (nonparametric variables) correlation 
coeffi cients. For statistical analysis it was used the software 
Statistica®, version 7.017.

The study protocol is in accordance with the Resolution 
196/96 of the National Health Council (Brazil), which 
regulates research involving human beings, the World 
Medical Association and the Helsinki Declaration. It also had 
the approval of the Ethics Committee on Research with 
Human Beings of the Federal University of Vales do 
Jequitinhonha and Mucuri (Resolution 036/2010). Moreover, 
all volunteers who agreed to participate signed a consent 
form.

Results

We evaluated 64 adult women. For the OW group, mean age 
was 28.7±6.8 years, with a minimum of 21 and maximum of 
40 years. At NW group, this mean was 29.6±5.7 years, with 
a minimum of 21 and maximum of 40 years. There was no 
signifi cant difference for age between groups (P=.6620). 
The mean height was the same for both groups (1.61±0.06 
m).

At NW group, nearly half (43.7%) of the women had 
completed high school, but for the OW group, only 1/4 
(25%) achieved the same level of education. However, a 
signifi cant proportion of both groups (37.5 for NW and 37,4% 
for OW) was attending or had completed undergraduate 
education. The consumption of alcoholic beverages was 
classifi ed as absent for half of the volunteers in both groups, 
and the other half reported some level of consumption at 
social events (43.7 for NW and 50% for OW). The physical 
activity was reported to be more frequent in OW women 
(74.9%). However, these activities were ranked as of low 
intensity (56.2%) for most of them. There were also some 
reports of minor changes in weight in this group (31.2%). 
For both NW and OW women, more than a half (68.7 and 
87.5, respectively) reported family history of diseases 
related to inadequate nutrition.

The mean body weight for NW was lower than for OW 
women (P<.05), with the same occurring for BMI, % BF and 
WC. In addition, the % LM was higher for the NW ones. The 
OW group had a WC mean value compatible with metabolic 
risk (≥80 cm) whereas in the NW group, this value was 
considered normal (WHO, 1998). The mean of % BF for the 
NW group was above 24% (average value), whereas in the 
OW group, this value represented the risk of disease 
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associated with obesity (≥32%), as defi ned for Lohman et 
al18 (table 1).

The mean values of daily energy (kcal/day) and 
carbohydrates, proteins and lipids (g/day) in the OW women 
were higher than those at NW (P<.05). There was no 
signifi cant difference between groups regarding the 
percentage of energy from macronutrients (table 1).

About half of the OW women showed a high level of DR, 
whereas in the NW ones, it was observed just 1/4. More 
than 90% of the NW women showed low DD. In addition, 
none of them showed high levels. In the OW group, more 
than a half presented a medium level of DD. The level of H 
was classifi ed as low for 1/4 in the OW group, and for more 
than a half in the NW group (table 2).

The mean scores of DR, DD and hunger were signifi cantly 
higher in the OW group. The mean DR scores in both groups 
were classifi ed as moderate level, being the score for OW, 
closer to high level. The NW mean score for DD was classifi ed 
as low level, whereas in the OW, this score matched the 
moderate level. For H, both scores (NW and OW), were also 
moderate. However, once again, this score in OW tended to 
be high (table 3).

There was no signifi cant correlation among all variables 
for the NW group. There was a positive correlation between 
the scores of hunger and caloric intake (r=.5641; P=.023), 
protein (r=.5570; P=.025), carbohydrate (r=.6074; P=.013) 
or lipids in absolute values (r=.4981; P=.050) in the OW 
group. There was no correlation among all other variables 
tested for this group.

Table 1 Distribution of anthropometric, body composition and food intake variables of normal weight (n=32) and overweight 
(n=32) women. Diamantina-MG, 2010

Variables Means ± standard deviations P value

Normal weight Overweight

Weight (kg) 57.99±4.63 73.77±6.41 <.0001 *
IMC 22.25±1.43 28.52±1.38 <.0001 *
WC (cm) 71.03±3.60 85.33+6.08 <.0001 *
% BF 28.01±3.13 33.60±2.75 <.0001 *
% LM 71.99±3.12 66.40±2.75 <.0001 *
Calories (kcal) 1657.23±462.10 2427.39±1263.05 .0291
% proteins (kcal) 15.28±18.51 16.07±54.26 .5224
% lipids (kcal) 44.75±19.43 33.34±58.09 .4654
% carbohydrates (kcal) 55.37±75.68 52.78±159.90 .3251
Proteins (g) 61.95±3.40 98.76±3.47 .0154
Lipids (g) 54.18±61.44 95.42±5.70 .0114
Carbohydrates (g) 226.66±8.03 304.78±6.51 .0475

* Values considered to be signifi cant.

Table 2 Distribution of scores for dietary restriction (DR), dietary disinhibition (DD) and hunger (H) in normal weight (n=32) 
and overweight (n=32) women. Diamantina-MG, 2010

Variables Scores

Normal weight Overweight

Low Medium High Low Medium High

DR 10 (31.2) 14 (43.7) 8 (25.0) 2 (6.2) 14 (43.7) 16 (50.0)
DD 31 (93.7) 1 (6.2) 0 10 (31.2) 20 (62.5) 2 (6.2)
H 22 (68.7) 6 (18.7) 4 (12.5) 8 (25.0) 12 (37.5) 12 (37.5)

Scores are expressed as absolute frequencies (relative frequencies, %). Scores for DR, DD and H were considered: low: 0-5, 0-9 and 
0-4; moderate: 6-9, 10-12, 5-7; high: ≥10, ≥13, and ≥8, respectively.

Table 3 Scores for dietary restriction (DR), dietary disin-
hibition (DD) and hunger (H) in normal weight (n=32) and 
overweight (n=32) women. Diamantina-MG, 2010

Variables Scores P value

Normal weight Overweight

DR 7.56±2.73 9.56±2.36 .0345
DD 5.25±2.38 9.81±3.23 <.0001
H 4.69±2.24 7.19±3.21 .0159

Scores were expressed as mean±standard deviation.
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Discussion

The groups were relatively homogeneous in terms of age, 
educational level, alcohol consumption and nutrition-
related diseases in the family. Regarding physical activity, 
although most of the women from OW group had reported 
some practice, which was referred to as light physical 
activity such as domestic working, short walks, offi ce 
working, and some similar activities. Thus, it can be inferred 
that overweight women were more concerned with physical 
activity, but these activities are insuffi cient to help them to 
control body weight. In addition, these women reported 
less change in body weight, which corroborate this fi nding.

This information, associated with the higher energy 
intake in the OW group, is consistent with the highest intake 
of carbohydrates, proteins and lipids in absolute values. It 
also supports the highest BMI for this group, as well as, % BF 
and WC. According to Stefater and Seeley19, the size of fat 
mass is controlled by a complex neuroendocrine system 
that works to adjust energy intake relative to expenditure. 
However, when caloric intake exceeds the expenditure in a 
persistent way, the positive energy balance causes changes 
in this system that ends with fat mass accumulation. Thus, 
it can be inferred that the higher energy intake in the OW 
women associated with low physical activity level is 
refl ected in a positive energy balance, promoting higher 
body weight and fat.

It is important to note that even with the higher energy 
and macronutrient intakes in absolute values for the OW 
group, there was no difference between the percentages of 
energy from macronutrients, which is consistent with the 
fi ndings of Hirvonen et al20. These authors state that even 
when there are signifi cant differences in the total energy 
intake, the energy proportion from macronutrients do not 
change.

In the present study, we found an eating behavior, 
measured by DR, DD and H, compatible with the BMI, body 
composition and caloric intake profi le of in both groups, 
especially in the OW. Moderate or high DR levels were more 
prevalent in this group, which means these women restrict 
more their food intake in order to prevent weight gain or to 
promote weight loss. Indeed, DR has been used to explain 
the common observation that overweight or obese persons 
intend to diet to lose weight. 

These women also presented scores for DD that, most of 
all, imply a behaviour characterized by the tendency to 
overeat in response to different stimuli, losing their self-
control of eating. DD can occur, for example, when an 
individual is exposed to a wide range of palatable foods or 
under emotional stress6. In this situation, they can eat more 
than that ones that have low DD. In addition, most of OW 
women also presented scores of moderate or high levels of 
H, which means these women are more susceptible to eat in 
response to perceived physiological symptoms that signal 
the need for food. 

On the other hand, Drapeau et al4 and Bellisle et al12 
reported that neither DR nor H hunger has been consistently 
associated with BMI or changes in body weight. In contrast, 
these same authors also reported strong associations for 
DD. Indeed, this kind of behaviour has been strongly 
associated with weight gain over time and with obesity in 

adulthood by several studies3,12,21-24. In the present study, it 
was found a positive correlation between the scores of H 
and total energy (kcal/day) or macronutrient (g/day) 
intake, only in the OW group. Provencher et al23 also found 
a positive correlation between H and these variables in 
adult men and women. These authors also found positive 
correlations for DD and BMI, which were not observed in 
the present study. This can be explained because DR is 
considered as a multidimensional construct, including a 
history of dieting, current dieting and degree of sustained 
weight loss25. Also, Drapeau et al4 showed that few changes 
in eating behaviour were associated with changes in body 
weight or energy intake during six years in adults of both 
sexes, interestingly; those with high scores of DD had 
undergone little change in body weight during this 
period. 

All these fi ndings are consistent with several published 
reports that link higher DR followed by higher DD and H 
levels in individuals who wish to control body weight3,6,7,23,26,27. 
Also, cross-sectional studies reinforce that there are little 
independent effects of DR or DD or H; but their interactions 
determine the effects on weight gain3. Dykes et al7 
postulated that a high level of dietary restrained is less 
useful as a way to control body weight, when accompanied 
by a high level of dietary disinhibition. Similarly, when high 
scores of DD compete with high scores of H, higher values of 
BMI are observed7,23,28.

These facts are extremely important when considering 
strategies to control body weight. Hill et al29 argue that 
given the current environment (obesogenic), cognitive 
control of food is needed to control weight gain. Therefore, 
the most effective way for weight control would be high DR 
with low DD and low H. 

In conclusion, the eating behaviour profi le of OW women 
is consistent with their body weight and fat, despite the 
lack of association of DD with these parameters in both OW 
and NW. Thus, strategies for adaptations in cognitive control 
of food intake may become useful tools in controlling body 
weight.
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