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Introduction
Failure to adhere to weight loss diets is associated with failure to 

achieve weight goals, dissatisfaction with the weight achieved, the 
tendency to evaluate self-worth in terms of weight and shape, a lack of 
vigilance with regard to weight control, and the tendency to use eating 
to regulate mood [1]. Even when people are successful at losing weight, 
the long-term outcome for the vast majority is that they regain the 
weight they lost [2]. 

Mounting evidence suggests that biological mechanisms including 
a decrease in energy expenditure during dieting and compensatory 
adaptations that would be expected to increase appetite, contribute 
substantially to relapse from weight loss during dietary therapy [3-
5]. However, because most individuals are frequently bombarded by 
an abundance of attractive food cues, it is likely that food availability 
also plays a significant role in dietary non-adherence [6]. As Brownell 
and Horgen has pointed out, the super-abundance of food cues in our 
society has created a “toxic environment” that promotes overeating 
and overweight rather than under-eating and weight loss [7].

Research demonstrates that the presence of external food cues 
makes restriction of intake more difficult. Exposure to attractive food 
cues increases food consumption in humans [8,9] even when they are 
already satiated [10,11]. In fact, the presence of food cues can be more 
potent than signals of satiety, [11] and heightened food-cue reactivity 
may be a risk factor for overeating and weight gain [12]. 

The offering of food to friends and guests is a prevalent and 
institutionalized habit in most cultures, and being polite is culturally 
important in many societies. As a result many people accept food offers 
as a show of politeness and respect, even when they are dieting to lose 
weight. The decision to reject or accept a food offer might also be highly 
influenced by individual personality characteristics. In particular, 
obesity is associated with lower self-esteem [13,14] and people with 
higher self-esteem show better adherence to weight loss diets [15]. The 
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Abstract
The effect of food offerings and other impeding factors on dietary adherence with weight loss and their relationship 

to self-esteem was examined. 2496 overweight and obese dieting males and females were recruited from aerobic 
health clubs in Tehran and completed a battery of questionnaires. Respondents rated 7 impeding factors to dietary 
adherence on a 5-point (0-4) Likert scale and completed the Rosenberg Self-Esteem Scale. Participants were 
categorized as successful weight losers (73%) and weight regainers (27%). Weight regainers were most impeded 
by food offerings, low calorie dietary recommendations, lack of vigilance with regard to weight control, use of eating 
to regulate mood, and failure to achieve weight goal. Successful weight losers were most impeded by dissatisfaction 
with weight achieved, failure to achieve weight goal, and lack of dietary preferences. Moreover, successful weight 
losers were more than three times more likely to reject a food offering while dieting (p<0.001) and scored significantly 
higher on the measure of self-esteem compared to weight regainers (p<0.0001). The acceptance of food offerings 
was the most influential impeding factor to adherence with weight loss diets in a group of weight regainers. Moreover, 
the acceptance of food offerings was related to lower self-esteem. Findings from this study suggest that helping 
patients, change responses to food offerings and other socially motivating reinforcers as well as improving self-
esteem should be featured components of behavioral weight loss interventions. 
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acceptance of food offerings therefore, might be a significant risk factor 
for dietary non-adherence and/or relapse following successful weight 
loss, yet this construct has not yet been addressed in the scientific 
literature. 

It was therefore aimed to identify factors leading to dietary non-
adherence, including the acceptance or rejection of food offerings. 
Specifically, it was hypothesized that non-adherers to a weight loss diet 
(weight regainers) would be more likely to accept food offerings while 
dieting and would score lower on a measure of self-esteem. 

Methods
Participants

This was a cross-sectional study conducted in 2008 in Tehran, the 
major cosmopolitan center and capital of Iran. Three thousand prepaid 
envelopes containing a battery of questionnaires were distributed 
to male and female members from 52 randomly selected registered 
aerobic health clubs. Inclusion criteria were willingness to participate 
in the study, a history of dieting and membership in an aerobic health 
club during the last 24 months, body mass index (BMI)>24.9 kg/m2 at 
the time of registration to the club, and engaging in a regular exercise 
program (at least 2times/week). Informed consent was obtained 
from all participants after the nature of the procedures had been fully 
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explained and participants were assured anonymity. The study was 
approved by the Ethics Committee of SBMU and the study protocol 
conformed to the ethical guidelines of the Declaration of Helsinki. 

Measures

Demographics: Weight was measured at the club by a standard 
scale to the nearest 100 grams while subjects were wearing as little 
clothing as possible. Height was measured with a standard scale for 
height (Seca, 206) to the nearest millimeter. Previous weight and height 
had also been assessed and recorded in the club's registration book 
two years prior to the beginning of the study by same gender person 
(time zero). Participants were dummy-coded as weight losers or weight 
regainers based on the following criteria:

Successful weight losers: Participants with a history of overweight 
(BMI >24.9 kg/m2) or obesity (BMI >29.9 kg/m2) who, at some point 
within the last 2 years, had lost at least 10% of their initial body weight 
as a result of deliberate caloric restriction and aerobic exercise, and 
who had maintained their new lower weight (to within a range of 3.2 
kg) for at least 1 year. This range discriminates between mere weight 
fluctuation and weight regain, and ensures a clear demarcation between 
weight losers and weight regainers [1].

Weight regainers: Participants meeting the same criteria as the 
weight losers except that they had regained weight to within 3.2 kg of 
their original body weight [1].

Self-esteem: The Rosenberg Self-Esteem Scale (RSES; Persian 
standardized, and validated version) [16] measures global self-esteem 
and personal worthlessness. Higher scores indicate higher self-esteem 
[17].

Impeding factors to dietary adherence: Participants were asked to 
rate, on Likert scales from 0 (not important at all) to 4 (very important), 
the most important impeding factors to adhering with their weight loss 
diets. Answers included “low calorie dietary recommendations,” “food 
offerings,” “lack of dietary preferences,” “failure to achieve weight 
goal,” “dissatisfaction with the weight achieved,” “lack of vigilance with 
regard to weight control," and “using eating to regulate mood.” 

Participants were also asked “what would you do if you were offered 
food, a heavy calorie sweet, or a snack (by parents, spouse or a friend) 
at any time (morning, evening, dinner, snack) while you were dieting?” 
Answers included: reject food offer, accept food offer or cannot decide. 
In addition, participants were asked to write a statement in response 
to an open-ended question: “why would you accept a food offer while 
you are on a diet?” A qualitative analysis was performed in order to 
identify themes describing the reasons why dieting people accept food 
offerings. The psychometric properties of this questionnaire assessing 
the impeding factors to dietary adherence were validated in terms of 
face content, construct and criterion validity and test-retest reliability 
in a convenience sample of 41 Iranians aged 12-59 years in a previous 
study (Cronbach alpha of 0.93 and construct validity of 0.96 and test-
retest reliability 0.92).

Socioeconomic status: It was measured by self-reported household 
income and education level. Membership to an aerobic club in Tehran 
usually entails a high or mid-high socioeconomic status and education.

Data analysis: All returned surveys were included in the analysis. 
Incomplete or missing data are reported as such. Descriptive statistics, 
including medians and ranges, were calculated for each item. Chi-
square tests were used for categorical variables. The normality of all 
variables was assessed by examining their normal plots and using 

Kolmogorov-Smirnov test. Since data had non-normal distributions 
Kruskal-Wallis and Mann-Whitney U tests were used.

Differences in mean self-esteem scores between weight losers and 
regainers were assessed using Mann-Whitney U. All tests were 2-tailed, 
and p<0.05 was considered significant. Data were analyzed with SPSS 
version 17 (SPSS Inc, Chicago).

Results
Participants

The response rate was 88.1%. The characteristics of the two 
groups are presented in table 1. At time zero, there were no significant 
differences between those in the successful weight losers versus the 
weight regainers groups on any demographic variable including marital 
status, age, BMI, gender, and socioeconomic status (Table 1). After 
an average of 2 years of being on a weight loss diet and engaging in a 
regular exercise, BMI was significantly higher in the weight regainer 
group compared to the successful weight loser group (28.5 ± 3.3 vs. 
24.9 ± 3.3 kg/m2, df=2641, p<0.001). Weight regainers and successful 
weight losers were not evenly distributed across these 52 health clubs 
(χ2=2573; df=51, p=0.001). However, successful weight losers reported 
similar number of hours per week engaging in regular exercise program 
compared to the weight regainers (4.9 ± 0.7 vs. 4.8 ± 0.8, respectively; 
df=2, NS). 

Impeding factors to dietary adherence during weight loss

Table 2 illustrates the relative importance of the factors impeding 
adherence in the two groups. There were significant differences 
between the two subgroups for all 7 impeding factors, and also in the 
responses to the qualitative question regarding the acceptance of food 
offerings (Mann-Whitney U, df=2, all p’s<0.001). Successful weight 

Weight losers Weight regainers
No (%) 1779 (718.9) 717 (28.2)

Marital Status‡‡

Single
Male 80 (10.2) 44 (12.6)

Female 706 (89.8) 306 (87.4)
Married

Male 87 (12.4) 23 (9.0)
Female 616 (87.6) 222 (91.0)

Divorced
Male 11 (47.8) 5 (50)

Female 12 (52.2) 5 (50)
Unknown

Male 26 (9.8) 8 (7.2)
Female 241 (90.2) 104 (92.8)
Gender

Male 204 (11.5) 80 (11.2)
Female 1575 (88.5) 637 (88.8)

Age‡ 29.75 ± 9.0 29.55 ± 9.20
Body Mass Index‡‡ 29.17 ± 3.60 28.95 ± 3.30

Socioeconomic Status
High 648 (36.4) 287 (40)

Medium-High 1131 (63.6) 430 (60)

*n=2496 
‡‡Marital status was analyzed by 4 levels (single, married, divorced, unknown) to 
the levels of weight
‡Data are Mean ± SD
There were no significant differences between the groups on any variable.

Table 1: Characteristics of subjects*.
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eating to regulate mood or responses to a food offering while dieting. 

In the weight regainer group, females were more than 5 times 
more likely than males to report low calorie recommendation and 
food offerings (χ2=492, p<0.001, df=4), more than 1.2, and more than 5 
times to report failure to achieve weight loss goal, and lack of vigilance 
with regard to weight control (χ2=31.2, p<0.001, and χ2=485, p<0.001, 
df=4, respectively) as the most influential impeding factors. There were 
no significant differences between males and females in terms of lack 
of dietary preferences, dissatisfaction with the weight achieved, using 
eating to regulate mood, or responses to a food offering while dieting. 

Qualitative analysis

The qualitative analysis revealed two major themes for accepting 
a food offering while dieting: food liking and low self-esteem. An 
example of a weight regainer's written statement was, “if I was offered 
a food, I would accept foods I like and I would reject food I don’t 
like.” Other examples were “When I am gaining weight, I feel lower 
self-esteem and I am more likely to accept my colleague’s food offer in 
the cafeteria,” and “I feel the more you weigh, the faster you quit your 
weight loss diet.” An example of a weight losers written statement was, 
“if I was offered a food, I would reject the food no matter if I like it or 
I don’t like.” 

Within the successful weight losers group, 19 % endorsed food 
liking related themes for accepting food offerings compared to 37% 
of those in the weight regainers group (p<0.001). Significantly more 
subjects in the successful weight losers group (22%) indicated that 
low self-esteem related themes were related to the acceptance of food 
offerings compared to only 9.5 % of those in the weight regainers group 
(p<0.001). 

losers reported being most influenced in their failure to adhere to 
weight loss diets by dissatisfaction with the weight achieved, failure to 
achieve weight goal, and lack of dietary preferences. Weight regainers 
reported being most influenced by food offerings, low calorie dietary 
recommendations, lack of vigilance with regard to weight control, use 
of eating to regulate mood, and failure to achieve weight goal (Table 2). 

Self-esteem

The weight regainers scored significantly lower on the measure 
of self-esteem (13.5 ± 0.8) compared to subjects in successful weight 
loser group (22.9 ± 4.9) (z=-39.659, p<0.0001, Figure 1), who were also 
more than three times more likely to reject a food offering while dieting 
(χ2=898, p<0.0001, Figure 2) (Figure 1).

When asked, “would you accept a food offering while dieting,” 
those who reported "no" had significantly higher self-esteem scores 
(22.1 ± 5.4) than those who answered they “couldn’t decide” (18.2 ± 
5.9) and those who answered "yes" they would accept the food offering 
(15.6 ± 4.6, χ2=462, df=2, p<0.0001).

Gender differences

Within the successful weight loser group, females were more 
than 3 times more likely than males to report low calorie dietary 
recommendations and food offerings as the most influential impeding 
factors to weight loss (χ2=447, p<0.001 and χ2=431, p<0.001, df=4, 
respectively). Females in that group were also more than 1.3, and more 
than 5 times to report failure to achieve weight loss goal, and lack 
of vigilance with regard to weight control (χ2=204, p<0.001, χ2=378, 
p<0.001, df=4, respectively) as additional impeding factors. There were 
no significant differences between males and females in terms of lack 
of dietary preferences, dissatisfaction with the weight achieved, using 

Level of influence on failure (and numeric value):Percent of respondents

None Minor Moderate Major Maximum Median Interquartile 
Range

Factor*a (0) (1) (2) (3) (4)
Weight regainers

Food offeringsb 2 (2.0,0) 2.9 (1.8,1.1) 7.3 (6.0,1.3) 35.4 (0.3,35.1) 52.4 (1.1,51.3) 4 1-4
Low calorie dietary recommendationsb 3.1 (2.4,0.7) 2.9 (1.8,1.1) 6.1 (5.5,0.6) 41.6 (0.4,41.4) 46.3 (1,45.3) 3 1-4

Lack of vigilance with regard to weight controlb 8.1 (7.0,1.1) 3.1 (1.8,1.3) 1.1 (1.0,0.1) 41.6 (0.4,41.1) 46.2 (1.0,45.2) 3 1-4
Use eating to regulatemood  4.3 (0.1,4.2) 2.9 (0.3,2.6)  0.8(0,0.8) 78.5 (8.4,70.2) 13.4 (2.4,11.0) 3 0-4

Lack of dietary
 preference 0.6 (0,0.6) 22.6 (2.4,20.2) 17.9(2.0,15.9) 55.5 (6.3,49.2)  3.5 (0.6,2.9)

Failure to achieve weight goalb 39.1 (4.4,34.7) 29.3 (2.9,26.4) 5.7 (2.1,3.6) 16(0.8,15.2)  9.9 (1.0,8.9) 1 3-4
Dissatisfaction with the weight achieved 34 (3.3,30.7) 20.2 (2.6,17.6) 9.2 (0.6,8.6) 35.8 (4.6,31.2)  0.7 (0,0.7)

Weight losers
Food offeringsb 0.3 (0.2,0.1)  48.1 (0.5,47.6) 44.5(11.2,33.4) 6.3(0.9,5.4) 0.7 (0.4,0.3) 2

Dissatisfaction with the weight achieved  0.8 (0.1,0.7) 33.1 (4.3,28.8) 30.4 (3.7,26.6) 6.5 (1.0,5.6) 29.2 (4.1,25.1) 2 3-4
Failure to achieve weight goalb 0.5 (0.2,0.3) 39.1 (0.6,38.5) 42.7 (10.5,32.2) 7.8 (1.0,6.9) 9.9 (0.9,8.9) 2 1-4

Lack of dietary preferences  4.6 (0.4,4.2) 64.8 (8.7,56.1) 20 (2.8,17.2) 6.2(0.7,5.6) 4.4 (0.6,3.7) 1 1-4
Use eating to regulate mood 22.4 (3.2,19.2) 57.6 (7.5,50.1) 11.2 (1.6,9.6)  7.1 (0.7,6.4) 1.7 (0.3,1.4) 1 0-4

Low calorie dietary
recommendationsb 45.3(11.1,34.2) 47.2 (0.5,46.7) 0.6 (0,0.6) 6.6 (1.2,5.3) 0.4 (0.3,0.1) 1 1-4

Lack of vigilance with regard to weight controlb  44.7(11.2,33.5) 48.5 (0.8,47.7) 0.1 (0,0.1)  6.4 (1.2,5.2) 0.3 (0,0.3) 1

Data are percentages and as Total (M,F).
*In descending order of influence.
aThere were significant differences between two subgroups on all 7 factors (Mann-Whitney U, df = 2, p<0.0001). 
bThere were significant differences between males and females in subgroups (Mann-Whitney U, test df = 2, p<0.0001).
There were significantly higher ratings for "food offerings" in the weight regainer group relative to the weight loss group (Mann-Whitney U, test df=2, p < 0.0001). 

Table 2: Influence of factors impeding compliance with weight loss diet. Variables are percentages and parentheses indicate the male and female percentages.
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Discussion
Consistent with our hypotheses, weight regainers rated food 

offerings as the most influential impeding factor to adherence with a 
weight loss diet. They were also more likely to accept a food offering 
while dieting, and scored significantly lower on a measure of self-esteem 
compared to successful weight losers. Also in our study, females in both 
the successful weight loss and weight regainer groups were more likely 
than males to report that food offerings, a low calorie recommendation, 
failure to achieve weight goal, and lack of vigilance with regard to 
weight control were impeding factors to dietary adherence to weight 
loss. These findings suggest that the patterns of psychological behaviors 
that can impede dietary adherence to weight loss diets are significantly 
different between successful weight losers and weight regainers, and 
between males and females.

Recent studies have demonstrated that when in a group setting, 
an individuals' intake was observed to be strongly influenced by 
the behavior of others [18] and a strong relationship exists between 
the amounts of food eaten by members of a dyad [19]. However, 
participants in these studies did not identify their partners' behavior, 
but rather hunger and taste as the primary determinants of their own 
intake. It is possible then, that individuals are unable to accurately 
identify reasons for eating behaviors and dietary non-adherence. 
Moreover, it is likely that the acceptance of food offerings is influenced 
by social behavior but perceived by the recipient to be influenced by 
hedonics (e.g. involvement of cognitive, reward, and emotional factors) 
and homeostatic aspects (physical hunger and regulation of energy 
balance). In particular, the weight regainers in the current study were 
more likely to endorse food hedonic related themes for accepting food 
offerings when compared to their successful weight losing counterparts. 
It is plausible that weight regainers are more responsive to hedonic 
qualities of food in order to adapt to their lower self-esteem and cope 
with stressful situations but this has not been directly tested [20]. 

In most randomized controlled trials in Western countries, men 
appear to have more successful weight loss outcomes than women 
[21-23]. Similarly, the men in our study lost more weight compared 
to women, and women in both the weight loss and weight regainer 
groups rated food offerings as a greater impeding factor compared to 
males. It has been previously shown that women who practiced more 
strict Islamic veiling techniques in Iran had increased body satisfaction 
and self-esteem, and decreased depression scores and desire for 
rhinoplasty [24]. It has been also previously reported that women 
engage in weight loss programs and join health clubs mainly due to 
non-health related reasons (e.g. to improve body image) whereas men 
mainly engage in such programs due to health related reasons [24]. As 
veil practicing and efforts to improve body image are behaviors that 
impact on how one’s appearance is perceived by others, our finding 
regarding women's increased acceptance of food offerings, which also 
relates to perception of others, was not surprising. Also, it was observed 
gender differences in ratings of different impeding factors for dietary 
non-adherence which suggests that weight control programs should 
consider such differences between men and women when prescribing 
weight reduction programs. 

There are several limitations to our study. First, the study did not 
include any measures of eating pathology such as restrained eating or 
binge eating, both of which might be highly correlated with self-esteem 
and the acceptance of food offerings. It would be useful to know the 
frequency of food offerings and the frequency of acceptance of such 
offers, but this was not assessed. The intensity of physical activity or 
caloric intake, each of which could independently explain weight 
gain was also not measured. Also the selection of study participants 
via aerobic health clubs could make our findings somewhat less 
generalizable. This was a cross-sectional study and our findings do not 
imply causality. Lastly, the term "food offerings" might have different 
meanings and the perceived social pressure to accept such an offer 
likely differs greatly in different countries. Future studies should 
further investigate the role of food offerings, the cultural meaning of 
food acceptance and the frequency of such behavior.

Conclusion
In the present study, it has been shown that the acceptance of food 

offerings was the most influential impeding factor to adherence with 
weight loss diets in weight regainers. Moreover, the acceptance of food 
offerings was related to lower self-esteem. The fact that a vast majority 
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The weight regainers scored significantly lower on the measure of self-esteem 
compared to subjects in successful weight loser group (13.5 ± 0.8, 22.9 ± 4.9, 
respectively, z =- 39.569, p<0.0001, Mann-Whitney U test). Within the weight 
regainer group, there were no significant difference between males and females, 
however, females scored significantly higher than males within the weight loser 
group (23.0 ± 4.93, 22.2 ± 4.8, respectively, t=-2.44, df=1918, p<0.01, T-test). 

Figure 1: The weight regainers group had significantly lower self-esteem 
compared to the weight loser group.

Odds ratio test showed that weight regainers were more than eight times more 
likely to accept a food offering than successful weight losers while dieting 
(χ2=898, df =2, p<0.0001)

Figure 2: Responses to the question "what would you do if you were to be of-
fered a food while you are dieting?"
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of dieting people regain the weight they lost may be reflective of the fact 
that the attractive food cues inherent in food offerings makes adherence 
with caloric restriction extremely difficult for some individuals. 
Findings from this study can be used to improve traditional weight-
loss programs by the addition of behavioral interventions that focusing 
on improving self-esteem and shifting individual responses to food 
offerings and to other socially motivating reinforcers. 
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