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Introduction
Obesity is a predominant and progressive disease.1,2 Regaining 
weight after weight loss is a common problem.2 After 1 year, 
nearly half of the lost weight is regained and 70% to 80% of 
dieters regain their weight within 3 to 5 years.3 A variety of 
weight loss methods are used ranging from self-help attempts 
at dieting or physical activity, professional counseling, pharma-
cological interventions, surgical interventions, and commercial 
proprietary weight loss programs.4-15

Balancing energy intake with energy expenditure is impor-
tant for weight maintenance.16 Individual characteristics and 
eating behaviors can be critical when determining the risks for 
gaining and/or regaining weight. Behavioral risk factors are 
linked with exposure to weight gain resulting in a long-term 
energy imbalance where energy intake is greater than energy 
expenditure.17,18 Some individuals’ eating patterns/behavior and 
weight gain are related to neurocognitive responses caused from 
food.19 Understanding the neurocognitive response to food and 
associated type of eating behavior of an individual may be useful 
for those who are involved in weight loss counseling.

Schembre et al17 posit that there are 4 eating behaviors that 
influence energy intake (routine restraint, compensatory 
restraint, susceptibility to external cues, and emotional eating) 
and have developed the Weight-Related Eating Questionnaire 
(WREQ) to measure these behaviors. The 4 constructs meas-
ured in the WREQ are based on 3 main psychological theo-
ries. Routine restraint and compensatory restraint are 
represented by the dietary restraint theory.20-22 Routine 
restraint is defined as intentional repetition of restricting food 
to control or maintain weight.17 Dietary restriction has to 
result in a balance between intake and output for weight 
maintenance or negative energy balance for weight loss.23 
Compensatory restraint is defined as intentionally restricting 
the intake of food following a period of overeating.17 
Compensatory restraint has been shown to have an inverse 
association with body mass index (BMI).17 Susceptibility to 
external cues is explained by the theory of externality and is 
described as eating in response to an external stimulus regard-
less of the internal state of hunger or satiety.24 Herman and 
Polivy25 posit that susceptibility to external cues has an effect 
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on individuals with obesity and/or those that are dieting. 
Those who are obese and/or dieting tend to eat more in 
response to external cues.19,25 Emotional eating is based on the 
psychosomatic theory and is defined as eating in response to 
negative emotions.26 Bourdier et al27 reported a positive rela-
tionship between emotional eating and BMI. Understanding 
the association of the eating behaviors on the impact of energy 
intake may be useful for weight maintenance counseling.

Proprietary meal replacement programs (MRPs) are a 
popular method used by many for weight loss. Meal replace-
ment programs have been shown to be more effective than 
education and counseling alone for weigh loss.28 However, 
those who participate in the programs are not immune to the 
weight regain. There is a need for improving long-term 
weight-loss success in MRPs and identifying the eating 
behaviors that affect weight loss and maintenance. This infor-
mation may be useful for those MRPs that include a health 
coaching component. These MRPs with a health coaching 
component provide access to a health coach that individually 
works with their members to help them adopt healthy nutri-
tion, physical activity, and lifestyle practices. Being able to 
identify the weight-related eating behaviors (WREBs) that 
are associated with success in weight loss may be used to 
inform the health coaching process to support short and 
long-term success of the participant. However, there is lim-
ited research published focusing on eating behaviors of par-
ticipants on MRPs. The aim of this article is to evaluate the 
WREB of participants on a proprietary weight loss program 
and determine which behaviors are associated with clinically 
significant weight loss (CSWL).

Methods
Sample

Data from participants actively or previously enrolled in a 
nationwide (United States) proprietary MRP that used health 
coaching were used for this cross-sectional study. This MRP 
with a health coaching component was designed to help par-
ticipants lose weight and provide sustainable long-term suc-
cess. In total, 20 000 participants were emailed and requested to 
complete an electronic questionnaire. Inclusion criteria 
included must be 18 years of age, nonpregnant, and must be 
enrolled in the program for greater than 1 month. Questionnaires 
were completed by 1482 participants. Participants who com-
pleted the questionnaire were given the option to provide their 
contact information to be entered in a drawing for a chance to 
win 1 of 20 US$200 Amazon gift cards. The study was approved 
by the Institutional Human Subjects Review Board at South 
Dakota State University.

Data collection

The questionnaires were self-administered via an online survey. 
Participants were queried for demographics and WREB using 
the weight-related eating questionnaire developed by Schembre 

et  al17 which included a total of 16 questions. The weight-
related eating questionnaire queried 4 constructs: routine 
restraint (3 questions, Cronbach Internal Consistency alpha: 
.756), compensatory restraint (3 questions, Cronbach Internal 
Consistency alpha: .844), susceptibility to external cues (5 
questions, Cronbach Internal Consistency alpha: .844), and 
emotional eating (5 questions, Cronbach Internal Consistency 
alpha: .899).17 The question responses were Likert-type scales 
with response options as not at all, slightly, more or less, pretty 
well, and completely. The questions in each eating behavior 
category were scored 1 (not at all) to 5 (completely). The scores 
were calculated as the average of the sum of each WREB cat-
egory.17 A lower score indicates an individual is less likely to 
possess the respective eating behavior.

Data analysis

Participants with complete WREB data were dichotomized 
into those who achieved CSWL (n = 988) and those who did 
not (non-CSWL) (n = 494). The CSWL was defined as losing 
at least 10% of one’s body weight, when comparing current 
weight to program start weight.18,26 This definition was chosen 
as the benchmark for assessing differences that may occur in 
WREB. Comparisons in demographics between weight loss 
categories were evaluated using chi-square analysis or t tests 
and those that differed significantly were included in the 
regression analysis, with the exception of age, which was 
included due to its wide range. Variables associated with the 
outcome but with sample sizes too small to allow for compari-
son among groups were excluded (n = 28, nonwhite). Individuals 
who had been in the program for less than 1 month (n = 84) and 
who were no longer in the program (n = 13) were excluded, 
resulting in a final sample size of n = 1357. Logistic regression 
was used to determine WREB scores and odds of CSWL. 
Statistical significance was set at P ⩽ .05. Data were analyzed 
using Stata/SE 14.

Results
Demographics are presented in Table 1. There were no differ-
ences in age, education, marital status, income, or employment 
status between CSWL groups. Average age for individuals in 
the CSWL group was 48.0 ± 12.1 years and non-CSWL was 
47.1 ± 12.7 years. Participants in both groups were predomi-
nantly female, married, and college graduates, which includes 
bachelor’s degree, master’s degree, professional school degree, 
and doctoral degree. Approximately one-third of participants 
in both groups earned a household income between US$30 000 
and US$79 000, whereas another one-third earned a household 
income between US$80 000 and US$119 000. Most partici-
pants (>85%) were employed.

The WREB scores of routine restraint, compensatory 
restraint, susceptibility to external cues, and emotional eating 
scores by weight loss groups are reported in Table 2. Individuals 
with routine restraint had greater odds of having achieved 
CSWL (odds ratio [OR] = 1.21, confidence interval [CI] 
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1.05-1.41). There were no significant association with the 
compensatory restraint scores and weight loss. Individuals with 
higher scores in susceptibility to external cues and emotional 
eating behaviors had lower odds of having achieved CSWL 
(OR = 0.75, CI: 0.66-0.85 and OR = 0.78, CI: 0.70-0.86, 
respectively).

Discussion
The primary objective of this study was to evaluate the 
WREBs of participants on a proprietary weight loss program 
and the behaviors association with CSWL. The WREBs 
assessed in this study were routine restraint, compensatory 
restraint, susceptibility to external cues, and emotional eating. 
The WREBs of routine restraint, compensatory restraint, sus-
ceptibility to external cues, and emotional eating have been 

reported to influence weight. Our results indicate that partici-
pants with routine restraint eating behavior are more likely to 
lose weight while on a MRP versus those who display weight-
related eating behaviors of susceptibility to external cues and 
emotional eating behavior.

Research regarding WREBs in participants who specifically 
are engaging in MRPs to control weight is limited. The partici-
pants in this article were enrolled in a MRP to lose weight. 
Although the sample was cross-sectional, there was an associa-
tion between weight loss and those who had higher scores in 
routine restraint. Hartmann et al29 conducted a study evaluat-
ing the eating behaviors and nutrition knowledge of individu-
als who consume meal replacements. Meal replacement users 
in this adult sample were more likely to report restrained eat-
ing and emotional eating behaviors than nonusers of meal 

Table 1.  Participant baseline demographics.

Demographicsa Clinically significant 
weight loss (CSWL)
(n = 963)

Those without clinically significant 
weight loss (non-CSWL)
(n = 394)

P valueb

Age (mean ± SD) 48.0 ± 12.1 47.1 ± 12.7 0.263

Sexb, No. (%) 0.024

  Male 148 (16%) 42 (11%)  

 F emale 803 (84%) 346 (89%)  

Educationc, No. (%) 0.697

  <College graduate 440 (46%) 184 (47%)  

  College graduate 520 (54%) 208 (53%)  

Marital statusd, No. (%) 0.574

  Never married 94 (10%) 40 (10%)  

  Married/Living with partner 755 (79%) 314 (80%)  

  No longer married 112 (12%) 38 (10%)  

Household income, No. (%) 0.591

  <US$30 000 54 (6%) 23 (6%)  

  US$30 000-79 999 341 (36%) 151 (40%)  

  US$80 000-119 000 313 (33%) 123 (32%)  

  ⩾US$120 000 234 (25%) 84 (22%)  

Employed, No. (%) 837 (87%) 343 (88%) 0.698

Program length 0.000

  1-4 mo 265 (28%) 205 (52%)  

  4-8 mo 496 (52%) 118 (30%)  

  Longer than 1 y 193 (20%) 71 (18%)  

% of starting weight (mean ± SD) 81.7 ± 6.6 94.2 ± 4.8 0.000

aVariations in sample numbers due to missing data.
bt tests used for continuous data and chi-square tests used for categorical data.
cCollege graduate includes Bachelor’s Degree, Master’s Degree, Professional School Degree, and Doctoral Degree.
dNo longer married includes Widowed, Divorced, and Separated.
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replacements and both behaviors were correlated with BMI. 
The restrained eating behavior but not the emotional eating 
behavior was similar to the results reported in our study in 
which those with CSWL possessed the WREB of routine 
restraint. However, there was an inverse association with emo-
tional eating and CSWL in meal replacement participants in 
our study. There are reports about the WREBs in cross-sec-
tional samples of those who report dieting, as well as young 
adults not specifically dieting. In a cross-sectional sample of 
students who reported dieting, Nguyen and Polivy30 reported 
similar associations between restrained eating and BMI. The 
chronic dieters who reported restrained eating had lower BMIs. 
Schembre et  al17 reported similar relationship in routine 
restraint but not compensatory restraint in a sample of young 
adults recruited from health-related classes at a university. 
Those who reported higher scores in the weight-related behav-
iors of routine restraint and compensatory restraint had lower 
BMIs. The differences in Schembre et al17 and those reported 
in this article may be due to the characteristics of the sample. 
Those in our article were enrolled in a weight loss program 
versus those in the article by Schembre et al were not specifi-
cally recruited for weight loss.

Susceptibility to external cues and emotional eating has 
been found to complicate the relationship between dietary 
restraint, food intake, and changes in body weight.31-35 The 
susceptibility to external cues may affect what, how much, and 
where a normal weight individual eats, and in individuals with 
obesity, the internal state is irrelevant and food intake is pre-
dominantly determined by external cues. An individual with 
obesity is more likely to eat a larger amount of food than a 
normal weight individual when external cues are present.34 
Moreover, Masheb and Gril reported that individuals are more 
likely to overeat when experiencing emotions of anxiety and 
less likely to overeat when experiencing emotions of happiness. 
Also, emotional overeating is associated with the occurrence of 
episodes of binge eating.35 These results, although are not from 
individuals on MRPs, are in concordance with the results from 

the results reported in this article which found that those who 
engage in the eating behaviors of susceptibility to external cues 
and emotional eating are less likely to achieve CSWL on a 
proprietary weight loss program. In the study by Hartmann 
et al,29 it was concluded that individuals who engage in the eat-
ing behavior of susceptibility to external cues are less likely to 
consume meal replacement products.

Understanding the eating behavior that supports weight 
loss enriches the knowledge of the health coach to aid in an 
individual’s weight loss while on a proprietary weight loss pro-
gram. The results from our study imply that those with routine 
restraint eating behavior contribute to the adherence of a pro-
prietary weight loss program and those with eating behaviors 
of susceptibility to external cues and emotional eating are less 
likely to experience CSWL while on the MRP.

Due to the limitations, the results make not be generalized to 
all weight loss programs. First, the results are from a cross- 
sectional sample which prevents firm causal relationship. Second, 
the results are from a convenience sample of participants who 
were enrolled in a proprietary weight loss program that included 
meal replacements and health coaching. Third, there may be 
selection bias due to the sampling. Although the proprietary 
weight loss program is nationwide and all participants at the 
time of the study were invited to participate, the results are from 
participants who chose to answer the survey and may not be rep-
resentative. In addition, due to lack of response from nonwhite 
participants, these results should not be generalized to other eth-
nicities. Another limitation is that height and weight were self-
reported. However, as a component of the proprietary weight 
loss program, health coaches encourage self-monitoring of 
weight and others have reported concordance of self-reported 
weight and height with measured weight and height.36

Conclusions
The aim of this article was to evaluate the WREB of partici-
pants on a proprietary weight loss program and determine 
which behaviors are associated with successful weight loss. In 

Table 2.  The weight-related eating behavior scores and their association with clinically significant weight loss.

WREQ scores of those with 
clinically significant weight 
lossb

Odds ratioa 95% confidence 
interval

Clinically significant 
weight loss (CSWL) 
(n = 963) (mean ± SE)

Those without clinically 
significant weight loss 
(non-CSWL)
(n = 394)
(mean ± SE)

Routine restraint 1.21 (1.05-1.41) 2.52 ± 0.03 2.38 ± 0.04

Compensatory restraint 1.10 (0.97-1.25) 2.84 ± 0.03 2.75 ± 0.05

Susceptibility to external cues 0.75 (0.66-0.85) 2.68 ± 0.03 2.95 ± 0.05

Emotional eating 0.78 (0.70-0.86) 2.54 ± 0.04 2.87 ± 0.06

Abbreviations: WREQ, Weight-Related Eating Questionnaire.
aAnalyses controlled for sex, age, and length of time in program.
bHigher scores indicate greater frequency of measured behavior.
*Significance was set at P ⩽ .05.
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this study, individuals with higher scores for the eating behav-
iors of routine restraint had higher odds of achieving CSWL, 
whereas individuals with higher scores for susceptibility to 
external cues and emotional eating had lower odds of achieving 
CSWL. This knowledge on the type of eating behavior that is 
related to weight loss may be useful for health coaches in tailor-
ing the coaching sessions to assist participants in being suc-
cessful with weight loss in a proprietary weight loss program.

Author Contributions
JS and LM drafted the design and collected the data. LM ana-
lyzed the data. MT and KKK drafted the manuscript. All 
authors reviewed and contributed to the writing of the 
manuscript.

ORCID iDs
Kendra K Kattelmann  https://orcid.org/0000-0002-6186 
-2822
Lacey McCormack  https://orcid.org/0000-0001-8872-2531

References
	 1.	 Scott HA, Gibson PG, Garg ML, et al. Determinants of weight loss success uti-

lizing a meal replacement plan and/or exercise, in overweight and obese adults 
with asthma. Respirology. 2015;20:243-250.

	 2.	 Soeliman F, Azadbakht L. Weight loss maintenance: a review on dietary related 
strategies. J Res Med Sci. 2014;19:268-275.

	 3.	 Legenbauer TM, de Zwaan M, Muhlhans B, Petrak F, Herpertz S. Do mental 
disorders and eating patterns affect long-term weight loss maintenance? Gen 
Hosp Psychiatry. 2010;32:132-140.

	 4.	 Finley CE, Barlow CE, Greenway FL, Rock CL, Rolls BJ, Blair SN. Retention 
rates and weight loss in a commercial weight loss program. Int J Obes (Lond). 
2007;31:292-298.

	 5.	 McCrory M, Fuss P, Saltzman E, Roberts S. Dietary determinants of energy 
intake and weight regulation in healthy adults. J Nutr. 2000;130:276S-279S.

	 6.	 Spiegel T, Shrager E, Stellar E. Responses of lean and obese subjects to preloads, 
deprivation, and palatability. Appetite. 1989;13:45-69.

	 7.	 Wooley O. Long-term food regulation in the obese and nonobese. Psychosom 
Med. 1971;33:346-444.

	 8.	 Mustajoki P, Pekkarinen T. Maintenance programmes after weight reduction—
how useful are they? Int J Obes. 1999;23:553-555.

	 9.	 Rohrer J, Cassidy H, Dressel D, Cramer B. Effectiveness of a structured inten-
sive weight loss program using health educators. Dis Manag Health Out. 
2008;16:449-454.

	10.	 Merrill R, Aldana S, Bowden D. Employee weight management through health 
coaching. Eating Weight Disord. 2010;15:e52-e59.

	11.	 Chapman L, Lesch N, Baun M. The role of health and wellness coaching in 
worksite health promotion. Am J Health Promot. 2007;21:suppl 1-10.

	12.	 Sherman R, Crocker B, Dill D, Judge D. Health coaching integration into pri-
mary care for the treatment of obesity. Glob Adv Health Med. 2013;2:58-60.

	13.	 Menon J, Paulet M, Thomas J 3rd. Wellness coaching and health-related quality 
of life: a case-control difference-in-differences analysis. J Occup Environ Med. 
2012;54:1259-1267.

	14.	 Raynor HA, Champagne CM. Position of the academy of nutrition and dietetics: 
interventions for the treatment of overweight and obesity in adults. J Acad Nutr 
Diet. 2016;116:129-147.

	15.	 Swift DL, Johannsen NM, Lavie CJ, Earnest CP, Church TS. The role of exer-
cise and physical activity in weight loss and maintenance. Prog Cardiovasc Dis. 
2014;56:441-447.

	16.	 Center for Disease Control and Prevention. Adult obesity causes and consequences. 
https://www.cdc.gov/obesity/adult/causes.html. Accessed September 18, 2019.

	17.	 Schembre S, Greene G, Melanson K. Development and validation of a weight-
related eating questionnaire. Eat Behav. 2009;10:119-124.

	18.	 Blundell JE, Finlayson G. Is susceptibility to weight gain characterized by homeo-
static or hedonic risk factors for overconsumption? Physiol Behav. 2004;82:21-25.

	19.	 Schachter S, Goldman R, Gordon A. Effects of fear food deprivation and obesity 
on eating. J Pers Soc Psychol. 1968;10:91-97.

	20.	 Herman CP, Polivy J. Anxiety, restraint, and eating behavior. J Abnorm Psychol. 
1975;84:666-672.

	21.	 Herman CP, Mack D. Restrained and unrestrained eating. J Pers. 
1975;43:647-660.

	22.	 Polivy J, Herman CP. The effects of alcohol on eating behavior: disinhibition or 
sedation? Addict Behav. 1976;1:121-125.

	23.	 Stice E, Sysko R, Roberto CA, Allison S. Are dietary restraint scales valid mea-
sures of dietary restriction? additional objective behavioral and biological data 
suggest not. Appetite. 2010;54:331-339.

	24.	 Wood SM, Schembre SM, He Q , Engelmann JM, Ames SL, Bechara A. Emo-
tional eating and routine restraint scores are associated with activity in brain 
regions involved in urge and self-control. Physiol Behav. 2016;165:405-412.

	25.	 Herman CP, Polivy J. External cues in the control of food intake in humans: the 
sensory-normative distinction. Physiol Behav. 2008;94:722-728.

	26.	 Kaplan H. The psychosomatic concept of obesity. J Nerv Ment Dis. 
1957;125:181-201.

	27.	 Bourdier L, Orri M, Carre A, et al. Are emotionally driven and addictive-like 
eating behaviors the missing links between psychological distress and greater 
body weight? Appretite. 2015;120:536-546.

	28.	 Gudzane KA, Doshi RS, Mehta AK, et al. Efficacy of commercial weight loss 
program: an updated systematic review. Ann Intern Med. 2015;162:501-512.

	29.	 Hartmann C, Keller C, Siegrist M. Compensatory beliefs, nutrition knowledge 
and eating styles of users and non-users of meal replacement products. Appetite. 
2016;105:775-781.

	30.	 Nguyen C, Polivy J. Eating behavior, restraint status, and BMI of individuals 
high and low in perceived self-regulatory success. Appetite. 2014;75:49-53.

	31.	 Snoek HM, van Strien T, Janssens JM, Engels RC. Emotional, external, 
restrained eating and overweight in Dutch adolescents. Scand J Psychol. 
2007;48:23-32.

	32.	 van Strien T, Herman CP, Verheijden MW. Eating style, overeating and weight 
gain. A prospective 2-year follow-up study in a representative Dutch sample. 
Appetite. 2012;59:782-789.

	33.	 Kronick I, Auerbach RP, Stich C, Knauper B. Compensatory beliefs and inten-
tions contribute to the prediction of caloric intake in dieters. Appetite. 
2011;57:435-438.

	34.	 Schachter S. Some extraordinary facts about obese humans and rats. Am Physchol. 
1971;26:129-144.

	35.	 Masheb RM, Grilo CM. Emotional overeating and its associations with eating 
disorder psychopathology among overweight patients with binge eating disorder. 
Int J Eat Disord. 2006;39:141-146.

	36.	 Quick V, Byrd-Bredbenner C, Shoff S, et al. Concordance of self-report and 
measured height and weight of college students. J Nutr Education Behav. 
2015;47:94-98.

https://orcid.org/0000-0002-6186-2822
https://orcid.org/0000-0002-6186-2822
https://orcid.org/0000-0001-8872-2531
https://www.cdc.gov/obesity/adult/causes.html



