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ABSTRACT 

 

The analyses in this dissertation were designed to 1) extend the knowledge of 

characteristics associated with and predictive of energy intake plausibility (under or 

overreported energy intake), and 2) extend previous research in a sub-sample of this 

study population of baseline short-term weight loss predictors to evaluate within the full 

sample whether baseline psychosocial, behavioral and dietary predictors of weight loss 

varied by energy intake plausibility.  Subjects were 155 overweight or obese 

perimenopausal women participating in a 4mo lifestyle weight loss program.  Based on 

self-reported intake from 3-d dietary records, women were categorized as energy 

underreporters (n=71), accurate energy reporters (n=27), or energy overreporters (n=57), 

using the cut-off values for energy plausibility defined by Goldberg.  All subjects 

completed a comprehensive behavioral and psychosocial battery assessing diet and 

weight history, life status, weight loss readiness, psychology, eating behavior, physical 

activity, and self-image.  Results from logistic regression models showed that y of 

education, weight loss aspirations, exercise perceived competence, social support to 

exercise, and measures of body image were the best predictors of energy underreporting.  

Dietary carbohydrate and fat intake, health related quality of life, and profile of mood 

states (anger) were the best predictors of energy overreporting.  Baseline predictors of 

successful weight loss did vary by energy plausibility group, with unique predictors for 

energy underreporters including fewer previous dieting attempts and exercise perceived 

obstacles, and energy overreporters including higher TEE, more negative mood status 
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and higher perceived hunger.  Overall, more successful weight loss was also associated 

with higher baseline fruit and vegetable intake. Validation of these findings will help lead 

to establish factors to account or adjust for bias from energy misreporting, reduce health 

or disease risk underestimation and improve understanding of nutrition, health and 

disease relationships.  Further, identification of successful weight loss predictors unique 

to energy under- and overreporters will enhance weight loss profiling and tailoring of 

interventions to optimize success. 
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Chapter 1.  Introduction 

• Poor diet and physical inactivity contribute to the onset of overweight and 

obesity and account for nearly one-third of all American deaths (1).  

• Obesity is a serious public health threat that significantly reduces life 

expectancy (2, 3).  

• Across all age group, the prevalence of obesity is highest among women 

(4). 

• Energy underreporting occurs in 2% to 85% (5-19) of research study 

populations. 

• Energy overreporting occurs in 1%-39% of research study populations 

(10, 14, 20, 21). 

• Energy underreporting is associated with higher body mass index (BMI) 

(6, 8, 10-12, 15, 16, 22, 23) and female gender (6, 8, 10, 11, 14, 15, 21, 

22). 

 These powerful statements may seem disjointed.  Initially, they highlight the severity 

and prevalence of overweight and obesity, particularly among females, but then they 

mention energy plausibility1.  What is the connection?  Energy intake is directly 

associated with body weight (energy in = energy out = energy balance).  Quantification 

of individual energy intake occurs predominately through self-reporting (3).  Given the 

                                                 
1 Energy plausibility refers to the validity of self-reported energy intake when compared to measured (e.g. 
doubly labeled water, indirect calorimetry) or estimated total energy expenditure (7,24).  Energy 
plausibility is commonly categorized in the literature as either energy underreporting or energy 
overreporting and together referred to as energy misreporting. 



 17

documented inaccuracy (under- or overreporting) of self-reported energy intake, 

especially among females, the potential exists that energy plausibility can be related to or 

even predictive of weight management in groups of women who misreport their energy 

intake.  While research attention has focused on successful and unsuccessful weight 

losers, nothing is known about this sub-sample of people enrolled in weight loss 

programs who misreport energy intake.  Specifically, identifying the characteristics 

(psychosocial, behavioral, dietary) of energy under- or overreporters may help elucidate 

the characteristics related to or even predict the weight loss success in these unique 

populations.  The ability to predict which overweight subjects will be successful at 

achieving weight loss has been an elusive goal of many researchers who have published 

original investigations or extensive reviews on the subject (24-29).  The importance of 

identifying factors associated with weight loss success is vast given the heterogeneity of 

the response to obesity treatment (i.e. not all overweight or obese respond to weight loss 

treatment similarly) (30).  Identifying these factors prior to treatment may have the 

greatest impact on promoting successful weight loss since it allows for selection of the 

best program (i.e. individualized, focused on strengths and/or weaknesses identified from 

pre-treatment assessment) to optimize success (31).   

 

This dissertation represents a unique evaluation of the characteristics (psychosocial 

behavioral, dietary) associated with and predictive of energy under- and overreporting in 

healthy middle-aged overweight or obese females enrolled in a cognitive-behavioral 

weight management program.  Further, it evaluates these psychosocial, behavioral, and 
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dietary characteristics in relation to their ability to predict weight loss in these two 

distinct groups.   

 

SPECIFIC AIMS AND HYPOTHESES 

 

The specific aims of this study, among overweight or obese, but otherwise healthy, 

middle-aged females, were: 

a) To identify the baseline psychosocial and behavioral variables that are associated 

with self-reported dietary nutrient intake and food group intake category among 

subjects classified as energy underreporters or energy overreporters. 

a. Nutrient Intakes Being Assessed:  

i. Total Energy (kcals) 

ii. Carbohydrate (g) 

iii. Protein (g)  

iv. Fat (g) 

v. Calcium (mg ) 

vi. Fiber (g) 

b. Nutrient Category Being Assessed: 

i. Fruit & Vegetable Servings 

b) To identify the baseline psychosocial and behavioral characteristics that help to 

distinguish energy under- and overreporters from energy accurate reporters. 
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c) To identify the baseline psychosocial, behavioral and dietary predictors of energy 

under- and overreporting. 

d) To explore how psychosocial, behavioral and dietary variables predict short-term 

weight loss success and how these predictors may vary by energy plausibility 

group (energy under- or overreporters). 

 

My research hypotheses came from both findings from previous literature and 

psychosocial and behavioral variables measured in this study that were never before 

assessed in relation to energy plausibility.  

a) Aim A:  

Among energy underreporters I hypothesized the following psychosocial and 

behavioral variables to be associated with the listed dietary variables: 

Psychosocial Variables   Dietary Intake 

•  years at current weight  ↓ dietary fat 

• #diets/previous year   ↑ higher dietary fiber 

•  age started dieting   ↑ higher fruit & vegetable 

• Disappointing weight bias  ↓ carbohydrate 

• Dream weight bias 

• IWQOL 

• Self-motivation 

• Eating restraint 

• Body size dissatisfaction 
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Among energy overreporters I hypothesized the following psychosocial and 

behavioral variables to be associated with the listed dietary variables: 

Psychosocial Variables   Dietary Intake 

• years at current weight  ↑ higher dietary fat 

• acceptable weight bias  ↓ lower dietary fiber 

• eating disinhibition   ↓ lower fruit & vegetable 

• dieting readiness   ↑ carbohydrate  

      ↑ protein 

 

b) Aim B – I hypothesized that compared with accurate reporters: 

Energy Underreporters: 

• ↑ weight loss outcome aspirations 

• ↑ impact of weight on quality of life 

• history ↑ dieting and earlier age when started to diet 

• ↓ social support to exercise 

• ↓ intrinsic motivation to exercise 

• ↑ restrained eating 

• ↓ body image 

Energy Overreporters: 

•  ↓ stringent weight loss outcome evaluations 

•  ↓ impact of weight on quality of life 

•  ↑ eating disinhibition 
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•  ↑ body image  

•  ↓ body size dissatisfaction 

 

c) Aim C - I hypothesized that predictors of energy intake plausibility would 

include: 

Energy Underreporting:    Energy Overreporting: 

•  ↓ years of education     ↓ body weight  

•  ↑ BMI      ↑ y at current weight  

•  ↑ age      ↓ #diets / previous y  

•  ↑#diets in the previous year   ↓ impact of weight on quality of life 

•  ↑ dream weight loss outcome evaluation ↑ eating disinhibition  

•  ↑ impact of weight on quality of life  ↓ dieting readiness 

•  ↑ eating restraint    ↑ body image  

•  ↑ body size dissatisfaction  

 

d) Aim D - I hypothesized that predictors of short-term weight loss would include: 

Full Sample: 

 ↑fruit and vegetable intake 

 ↑ calcium intake 

 fewer previous dieting 

attempts 

Energy Underreporters:  

↑ fruit and vegetable intake 

  

fewer previous dieting 

attempts 

Energy Overreporters:  

 ↑ fruit and vegetable intake 

 ↑ calcium intake 

 fewer previous dieting 

attempts 
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 ↓stringent weight loss 

outcome evaluation 

 ↑ exercise self-efficacy 

 

 ↓stringent weight loss 

outcome evaluation 

 ↑ eating restraint 

 ↑years of education 

 

 ↓stringent wt loss outcome 

evaluation 

 ↑ exercise self-efficacy 

↓eating disinhibition 
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REVIEW OF LITERATURE 

A Review of the Psychosocial Characteristics Related to Energy Plausibility 

 

Summary 

Energy plausibility refers to the validity of self-reported energy intake when compared to 

measured (i.e. doubly labeled water, indirect calorimetry) or estimated total energy 

expenditure and is commonly referred to in the literature as energy accurate reporting, 

underreporting or overreporting.  Given the reported prevalence of energy 

underreporting, 2% to 85% (5-19), and energy overreporting, 1%-39% (10, 14, 20, 21), in 

study subject populations, understanding the psychosocial (social and psychological 

behavior) characteristics of these two groups is essential to improving dietary reports.  

Current research provides the most support to higher social desirability and higher eating 

restraint, and moderate support to a history of dieting and being overweight as being 

associated with energy plausibility, specifically underreporting; however, it is insufficient 

to determine if and how eating disinhibition, body image, dieting/weight history, 

depression, anxiety, and fear of negative evaluation are related to energy plausibility.  

Understanding of the psychosocial characteristics of energy under- and overreporters will 

help guide strategies for improving self-reported energy intake, data collection and 

analysis, and lead to more accurate assessments of the associations of energy and 

nutrition intake with health and disease.    
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Introduction 

How much we eat and drink is quantified predominately by self-reported intake collected 

using dietary assessment instruments such as diet records, food frequency questionnaires, 

24 hour recalls, and diet histories.  In dietary research it is essential to estimate the 

plausibility (i.e. validity) of self-reported energy intake since many of our media health 

promotion messages are derived from health and disease associations with self-reported 

energy and dietary nutrient intake (32, 33).  Energy plausibility can be estimated by 

comparing self-reported energy intake to measured (i.e. doubly labeled water, indirect 

calorimetry) or estimated total energy expenditure (7, 34).  In the literature energy 

plausibility is commonly categorized as accurate or misreported (i.e. underreported or 

overreported).   

Understanding why misreporting of energy intake occurs is complicated; however, 

previous research lends insight.  It has been suggested that energy misreporting, 

specifically underreporting, likely results from one or a combination of  1) incomplete 

record keeping on the part of the subject as a result of one or many established factors 

(i.e. recording fatigue, memory disturbances, misrepresentation of portion size consumed, 

“unconscious” omission of eating occasion/item), 2) conscious misreporting (i.e. 

responding in a social desirable way, denial of consumption, “conscious” omission of 

eating occasion/item ), and 3) the recording process itself causing a person to temporarily 

under eat (5, 7, 22, 34, 35).   

Identification and description of the psychosocial characteristics of energy misreporters is 

essential for interpretation and understanding of the who, what, and most importantly, 
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why, of energy misreporting, but to date has been insufficient.  Various psychosocial 

inventories have been explored in relation to their association with energy misreporting.  

These inventories include, but are not limited to, eating restraint and disinhibition (12, 17, 

18, 21, 36-45), social desirability (9, 14, 17, 18, 38-40), body image and dieting/weight 

history (6, 7, 9, 10, 12, 14, 15, 17, 18, 46), and depression, anxiety and fear of negative 

evaluation (18, 23).  The most recent review of self-reported energy intake published in 

2001 provides an excellent overview of energy misreporting in different populations and 

lends some insight into psychosocial associations; however, a more in depth review of the 

psychosocial associations with energy plausibility is warranted (7).   This review will 

provide a detailed description of psychosocial inventories and will synthesize and discuss 

the published associations among psychosocial and behavioral characteristics and energy 

misreporting. Providing an updated understanding of the psychosocial characteristics of 

energy misreporters will help guide strategies for improving self-reported energy intake, 

data collection and analysis and lead to more accurate assessments of the associations of 

energy and nutrient intake with health and disease.    
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Current Knowledge 

 

Numerous studies have been published that describe general characteristics of energy 

underreporters (6-8, 11-13, 15, 16, 22, 47-50), but little, if anything, is known about 

overreporters.  From research describing energy underreporting it has been shown to 

occur more often in females (6, 8, 10, 11, 14, 15, 21, 22), older adults (6, 8, 10, 49), 

people with less education (6, 11, 22, 49), and in the majority of research, in people with 

a higher body mass index (BMI) (6, 8, 10-12, 15, 16, 22, 23).  In contradiction with the 

latter two described associations, Horner et al. (9) found underreporting in 

postmenopausal women to be associated with younger age and not associated with BMI 

(9).  Two additional studies also did not find an association between BMI and 

underreporting (14, 23).  The specific population used by Horner et al. (9), the very small 

sample size in the Kretsch et al. (23) study (n=22), and the large percentage of 

underreporters (85% of women, 61% of men) in Novotny et al.’s (14) sample compared 

to the majority of studies (12%-50%) may explain the observed differences.  While 

Novotny et al.(14) did not find an association between BMI and energy underreporting 

they did find an association with underreporting and total body fatness.   

 

Dietary patterns of underreporters previously described include lower carbohydrate 

intake (12, 13, 16, 35), lower fat intake (8, 10, 13, 16, 18, 22, 35, 48), and omission of 

snacks between meals (35).  Behavioral characteristics of energy underreporters include 

greater frequency of dieting or restricting energy intake (6, 10, 12, 14, 22, 46) and lower 
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reported levels of physical activity (6, 10, 12), compared with more accurate energy 

reporters.  Overall a recent review of the validity of self-reported energy intake concluded 

that increased adiposity or body size, dieting behavior, higher eating restraint, gender 

(female), socioeconomic status (lower social class), lack of motivation to record dietary 

intake, social expectations and the nature of the testing environment were all associated 

with underreporting energy intake (7).  In one study that reported on characteristics of 

energy overreporting, overreporting was found to be associated with lower BMI, younger 

age, male gender, and desire to gain weight (10). 

 

Psychosocial Inventories and Energy Underreporting 

Nine distinct categories (both psychosocial inventories and general descriptive 

characteristics) represent what currently is known or hypothesized to be associated with 

energy plausibility (see Figure 1). These categories included descriptives (e.g. age, 

gender), diet (e.g. macronutrient intake) diet and weight history (e.g. number of previous 

dieting attempts), life status (e.g. socio-economic status), social desirability, psychology 

(e.g. depression), eating behavior (e.g. eating restraint), physical activity, and self-image 

(e.g. body image).  A more detailed description of five of these categories (diet/weight 

history, social desirability, psychology, eating behavior, and self-image) and their 

published associations with energy plausibility is provided below.  Since little has been 

published about energy overreporters, this review focuses primarily on energy 

underreporters.  
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Figure 1. Categories Related to Energy Plausibility of Self-Reported Energy Intake 
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Eating restraint, also known as dieting restraint, has been previously defined as the 

conscious control/restriction of dietary intake to help assist in weight management (i.e. 

loss or prevention of weight gain) (7, 18, 23).  Eating disinhibition, often referred to as 

“overeating”, is defined as the loss of self-control over hunger and dietary intake (18).  It 

has been suggested that eating restraint and eating disinhibition can occur concomitantly 
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in some individuals, translating into repeated episodes of food restriction followed by 

binging or overeating (51, 52).  Importantly, it has been suggested that eating 

disinhibition may affect a person’s ability or motivation to accurately report energy 

intake while eating restraint directly reduces “normal” intake thereby contributing to 

underreporting (23).  

 

Numerous studies have shown that restrained eaters report lower energy intake when 

compared with unrestrained eaters (12, 18, 21, 23, 36, 37, 41-45, 53).  In a study by 

Bathalon et al. (37), restrained eating, in conjunction with hunger, was suggested to have 

potential predictive value in determining the accuracy of self reported energy intake by 

postmenopausal women.  Interestingly, in this same study population, hunger was 

significantly associated (r = 0.62, P>0.01) with eating disinhibition but eating 

disinhibition was not independently associated with underreporting.  Further, Bathalon et 

al. (37) noted that women categorized as restrained eaters reported lower intake of dietary 

fat, an observation that has been supported by other studies (12, 18, 22, 54).  It has been 

suggested that the high caloric contribution of dietary fat to total energy intake in 

combination with reduced reporting of fat consumption in restrained eaters could be the 

main reason underreporting of energy has been found to be prevalent among restrained 

eaters (37). 

 

Asbeck et al. (21) assessed severe underreporting (defined as underreporting by >20% of 

estimated energy needs) in weight-stable, non-obese young adults.  Their results showed 
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that 49% of females were classified as severe underreporters, compared to only 14.3% of 

the males.  In the sample as a whole, higher eating restraint was associated with greater 

degree of underreporting, while in males only, eating disinhibition was greater in 

underreporters compared to accurate reporters (21).  The authors theorized that the higher 

eating disinhibition seen in male underreporters may have been reflective of the food 

consumption associated with eating disinhibition not being recorded on self-reported 

dietary intake records (21).  In other words, the food that males consumed during periods 

of heightened eating disinhibition were omitted from the dietary recording assessment 

tool and therefore energy intake estimations were underestimated.  In contrast, other 

studies have failed to find a significant association between eating disinhibition and 

underreporting despite showing a positive association between eating restraint and 

underreporting (18, 23, 36).  Possible reasons for these differences with Asbeck et al. (21) 

could be population, gender or sample size.  Kretsch et al. (23) and Bingham et al. (36) 

only assessed energy intake in women.  Asbeck et al. (21) had a sample size of only four 

men categorized as underreporters compared with Tooze et al. (18) who had 121 men 

categorized as underreporters and found no association between underreporting and 

eating disinhibition.  Overall, the possibility exists that eating restraint may be more 

common than eating disinhibition in energy underreporters and the occurrence of both 

may be gender specific; but more research needs to be done to confirm these hypotheses. 

 

Eating restraint and disinhibition have specifically been evaluated in relation to accuracy 

of reported energy intake from food frequency questionnaire (FFQ) and 24 hour dietary 
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recalls in a large adult population (484 men and women aged 40-69y) (18).  An overview 

of the general characteristics between accurate reporters and underreporters showed that 

eating restraint was a characteristic of male underreporters but not male accurate 

reporters.  No associations were found among females.  From univariate analysis using 

reported intake from the FFQ in women, both eating restraint and low reported fat intake 

were related to greater probability of underreporting; however, in multiple logistic 

regression analysis, only fat intake remained significant.  The authors suggested that the 

strong correlation between eating restraint and reported fat intake indicated that 

restrained eaters think they restrict fat intake, thereby making the amount of 

underreporting related to fat intake similar to that related to eating restraint (18).  This 

further supports that underreporting (or restriction) of dietary fat intake is likely a major 

contributor to the total energy underreporting seen in restrained eaters.  In combination 

with another psychosocial variable of interest, social desirability (tendency to respond to 

questions based on a perception of what is a socially appropriate response regardless of 

truth (17, 18) - discussed in depth below), male restrained eaters were more likely to 

underreport than male unrestrained eaters when levels of social desirability were low 

(18).  This  suggests that male restrained eaters may report more accurately as their desire 

to respond in a more socially acceptable manner increases (18).  It also suggests that 

social desirability may have a stronger effect on reporting accuracy than eating restraint.  

This theory warrants future research.  
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Conversely, a study by Tuschl et al. (43) found no difference between restrained eaters 

and unrestrained eaters in relation to accuracy of reported intake.  This study evaluated if 

restrained eaters underestimate food intake or if they naturally have lower energy 

expenditure compared to unrestrained eaters.  Results showed that while the restrained 

eaters reported less energy intake than the unrestrained eaters (~410 kcal/d less, 

P<0.002), this reduced reported energy intake was plausible, met caloric needs and 

reflected a true lower caloric requirement compared to unrestrained eaters (43).  

Researchers concluded that reduced energy intake reported by people categorized as 

restrained eaters was not a consequence of temporary restriction of food intake during 

diet assessment but rather a reflection of lower energy expenditure resulting in reduced 

caloric requirements (43).  Another study evaluating the energy intake of restrained eaters 

and non-restrained eaters supports this earlier research by suggesting that restrained 

eaters do demonstrate lower energy requirements (54).  Both studies should be 

interpreted with caution since the former only assessed 23 healthy normal-weight females 

and the latter did not measure or even estimate energy expenditure.    

 

Summary 

While the majority of research supports that eating restraint is a characteristic of energy 

underreporting (12, 18, 21, 23, 36, 37, 41-45, 53); it is not known why.  It is possible that 

restrained eaters are more likely to underreport energy intake due to a heightened 

awareness of caloric intake (18), but it has not been demonstrated that restrained eating is 

more common in chronic dieters who have a known heightened awareness of caloric 
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restriction (12).  The limited research in eating disinhibition and energy plausibility 

suggests this psychosocial factor may influence energy plausibility differently by gender.  

More research is needed to fully elucidate the characteristics of the population(s) most 

likely to underreport energy intake due to eating restraint and/or disinhibition including 

those on weight loss or other prescription diets. 

 

Social Desirability 

Social desirability is defined as the tendency to respond to questions based on a 

perception of what constitutes a socially appropriate response, regardless of truth (17, 18, 

38).  Higher social desirability, or greater tendency to respond according to the “socially 

appropriate” response, has been associated with a higher incidence of energy 

underreporting (9, 14, 17, 18, 38-40).  Social desirability can be measured using an 

assessment tool like the Marlowe-Crowne Social Desirability Scale in which a higher 

score indicates to what extent a person is influenced by social desirability (18).  It is now 

recognized that the popularized health messages flooding main stream media may 

influence the self-reported dietary intake of specific individuals or populations (38).  In 

particular, participants in dietary intervention studies may be at an increased risk for 

providing self-reported dietary intake that include higher amounts of “socially desirable” 

foods and lower amounts of “socially undesirable” foods (38).   

 

Evidence further suggests that social desirability may influence the accuracy of energy 

self-reporting differently in females and males.  In a study evaluating the personality 
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characteristics of male and female energy underreporters based on 24 h recall data, social 

desirability presented as a predictor of underreporting in females only (14).  This led 

researchers to propose that women, unlike their male counterparts, underreported energy 

intake as a defense against being perceived as overindulgent - a socially undesirable 

quality (14).  Further assessment using a linear regression model showed that for every 

point scored on the social desirability scale, energy intake was underreported by 26 kcals 

in females (14).  Additionally, Hebert et al. (38), demonstrated in forty-one male and 

female subjects that for every point scored on the social desirability scale there was a 50 

kcal decrease in reported energy intake.  While regression analysis was stratified by 

gender, significance testing was not conducted; however, it was noted that the bias as 

assessed by beta-coefficients in the model was almost double in females compared to 

males (38).  This research supports that females may underreport energy intake more than 

males.  In a later study by this same group, social desirability was again shown to be 

significantly related to energy underreporting (estimated using linear model analysis as    

-19 kcal for every one point increase on the social desirability scale) in females but not 

males (39).  The much larger female sample size in this later study (n=434) compared to 

the previous study (n=27) likely accounts for the ability to detect a gender difference as 

well as the decrease in magnitude of energy underreporting estimated to be related to an 

increased social desirability score.  Overall, these studies indicate that there is a gender 

difference in the frequency of energy underreporting which can be attributed to social 

desirability.  Possible reasons for this gender difference could be that overall women are 
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more weight conscious and/or responsive to the media messages regarding healthy eating 

for weight loss or management.   

 

The association between energy underreporting, social desirability and gender may also 

differ across dietary assessment instrument.  A recent study in both males and females, 

found social desirability to be associated with underreporting from 24h dietary recall in 

both genders (18).  Interestingly, though, this latter association was not seen when diet 

was assessed by FFQ in the same population.  It was suggested this discrepancy occurred 

due to differences in testing environment between the two dietary assessment tools.  The 

FFQs were completed at home whereas the 24h dietary recall was administered in a study 

clinic setting by a trained interviewer.  The presence of an interviewer from the research 

team could have influenced the subject to report more “socially desirable” dietary intake, 

consciously or not (18).  In support of this, research from four focus groups examining a 

subject’s experience with completing a 7-day diet record, revealed that the study 

population was concerned with judgment regarding their dietary choices by the 

researchers (19).  Such concern could reduce the validity of self-reported dietary intake 

and introduce bias in the direction of underreporting.     

 

Conversely, it has been suggested that the association of energy underreporting with 

social desirability may be greater when diet is assessed using a structured assessment tool 

such as a FFQ compared to an open-ended tool like the diet record or 24h recall. The 

former provides the respondent with specific content and thereby may influence their 
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reporting; whereas the latter depends on the individual knowledge of “socially desirable” 

foods (i.e. healthy foods) without any prompting (39).  While an interesting theory, not 

all research supports this.  Tooze et al. (18), as mentioned above, found that social 

desirability was predictive of underreporting by males and females on a 24h recall but not 

from FFQ.  Additionally, comparison of the percentage of underreporters in select studies 

assessing social desirability across more than one dietary assessment instrument (FFQ, 

24h recall, diet record) has not shown distinct differences in percentage of underreporters 

(9, 14, 17, 18).  

 

 It is possible that social desirability does influence accuracy of self-report energy intake 

differently depending on dietary assessment instrument, but these influences appear to be 

associated with specific characteristics of study populations. For example, education 

arises as a lead characteristic of individuals at risk for social desirability influencing 

accuracy of self-reported energy intake.  In an ethnically diverse sample of women, the 

influence of social desirability on self-reported energy intake using a FFQ was associated 

with level of education but not ethnicity (40).  FFQ-derived nutrient intake estimates 

from women with college educations (highly educated) were significantly associated with 

social desirability and reflected underreporting magnitudes of -23 kcal/ point, -0.5 g fat/ 

point, and -0.7g protein / point on social desirability scale (40).  Researchers proposed 

that the formal education received by highly educated women reinforces “socially 

desirable” nutrient intake patterns that could therefore influence self-reported energy 

intake.  On the other hand women with less education are more influenced in self-report 
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of energy intake by cultural beliefs (i.e. traditional or comfort foods) (40).  Thus this 

theory postulates that accuracy of self-reported energy intake may be affected differently 

by social desirability depending on population characteristics, in this case level of 

education.  This theory requires testing in future research, since it has been reported that 

people with higher education are more compliant with study objectives (55) and lower 

levels of education have been associated with energy underreporting (6, 11, 22, 49). 

 

It is difficult to accurately assess how social desirability influences intake of individual 

macro- or micronutrients, since many of these nutrients are so highly inter-correlated.  

Some research has found social desirability to be highly and inversely associated with 

energy, all macronutrients, cholesterol, alcohol, dietary fiber and percent of total energy 

from fat (38).   In a study by Herbert et al. (39), general linear models indicated that 

females underreported dietary fat intake by 0.8 g per every point scored on the social 

desirability scale, independent of energy (39). Social desirability may not only influence 

self-reported total energy intake but also the likelihood of underreporting “socially 

undesirable” food intake patterns, including consumption of high fat, high sugar foods, 

drinks, and sweets (17).  Conversely, it is of concern that public health messages targeted 

at increasing intake of more “socially desirable” foods such as fruits and vegetables (i.e. 

5-A-Day) may influence people when self-reporting diet to overreport intake of these 

“socially desirable” foods (40).  For instance, awareness of the 5-A-Day message was 

associated with a 22% increase in self-reported fruit and vegetable consumption in a 

sample of 2,605 adults; however, energy intake was not assessed for reporting accuracy 
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(56).  Further, research evaluating the psychosocial factors and dietary habits associated 

with vegetable consumption in a random sample of 838 adults, found that one of the 

strongest positive correlations between psychosocial factors and dietary habits was 

importance of eating vegetables (57).  Researchers concluded that people who believe in 

the importance of including vegetables in the diet, would make an extra effort to do so; 

however, since the study did not assess the accuracy of self-reported energy intake, it is 

possible that belief in the importance of vegetables may influence a person to 

“overreport” actual consumption.  These studies lend insight into how media messages 

regarding consumption of food (i.e. importance of eating fruits and vegetables) could 

influence people to report consumption based on a more socially desirable intake pattern. 

Further, the more frequent association of vegetable consumption with positive or healthy 

beliefs, attitudes and dietary habits in women compared to men (57), may help explain 

why some studies show social desirability more commonly associated with self-reported 

energy intake in women (14, 38, 39). 

 

Summary 

The influence social desirability has on accuracy of self-reported energy intake varies by 

population and may differ based on gender, education level, and awareness of health 

promotion messages.  While much more research needs to be completed in this area, the 

available research highlights the importance of alleviating the discomfort that many 

subjects may have with accurately reporting intake of “unhealthy” or “bad” food.   

Additionally, it is imperative that researchers incorporate strategies into the dietary data 
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methodology to improve the self-report of energy intake and reduce the influence of 

social desirability.   

 

Body Image and Dieting/Weight History 

Body image has been defined by Cash (58) as “the multifaceted psychological experience 

of embodiment, especially but not exclusively one’s physical appearance.”  Further, body 

image “encompasses one’s body-related self-perceptions and self-attitudes, including 

thoughts, beliefs, feelings, and behaviors (58).”  The multidimensionality of body image 

makes assessment, as well as the interpretation of measured associations, complicated.  

The relationship between body image and energy plausibility, while not well researched, 

could be a result of the stigma overweight and obesity has in the general population (59).  

Again the idea of social desirability comes into play.  A person whose body image is 

affected by the stigma of being overweight or obese may misreport (most likely 

underreport) energy intake to avoid ridicule for their “overeating” leading to their 

overweight or obesity.  Additionally, given the associations between BMI and body 

image in the obese (59) and BMI and energy underreporting (6, 8, 10-12, 15, 16, 22, 23), 

it is likely an association exists between body image and energy plausibility.   

 

The area of body image and energy plausibility, as mentioned earlier, has not been 

extensively investigated but is also not consistent in terms of research methodology.  

Some research in this area looks exclusively at measures of body image (9, 17), other 

evaluates body image in conjunction with dieting/weight history (18), and still others 
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look only at dieting/weight history (6, 10, 12, 14, 15, 46).  Perhaps, the most thorough 

exploration into this psychosocial domain in relation to energy misreporting is through a 

combination of measurements from an assessment tool like Sorensen-Stunkard’s 

silhouettes and questions regarding an individual’s dieting/weight history.  The latter has 

been done in at least one study to date (18), but far more research is still needed. 

 

Body image can be assessed by the Sorensen-Stunkard’s silhouettes.  These nine 

silhouettes represent body shapes ranging from thin to obese/large that are presented to a 

subject and scored on a scale from 1-9 (9).  Assessment measurements from these 

silhouettes include asking the subject to identify which silhouette best reflects their own 

shape, desired body shape, and/ healthiest body shape (9, 17, 18, 60).  Dissatisfaction 

with body size can be calculated by subtracting desired body shape from actual body 

shape (9, 17) and more dissatisfaction with body size has been shown to be associated 

with reporting accuracy among adult women (17).   

 

Dieting/weight history can be obtained through individual questions probing about topics 

such as age of initial attempt at weight control, weight fluctuations, and magnitude of 

weight lost, sustained or regained.  Research evaluating dieting/weight history 

specifically, has shown that energy underreporting is associated with history of/or current 

weight loss attempt(s) (6, 7, 10, 12, 14, 18, 46), duration of overweight or obesity (15, 

46) and frequent weight fluctuations (15, 46).  More specifically, results from a sample of 

over 1,000, showed that subjects who dieted at least once since the age 14 had more than 
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triple the odds of underreporting dietary intake (12).  Among energy overreporters, 

Johannson et al. (10), found that both male and female overreporters were more likely to 

desire to gain weight when compared with accurate energy reporters.  Interestingly, 22% 

of female overreporters in this study also expressed a desire to lose weight (10).   

 

In one of the largest study to date evaluating psychosocial predictors of energy 

underreporting in adults, Tooze et al. (18) found that body image, as assessed by 

Stunkard-Sorensen silhouettes, and dieting/weight history, emerged as significant factors 

associated with energy underreporting.  Female underreporters (compared to accurate 

reporters) perceived their body size and the discrepancy between perceived body size and 

healthy/ideal body size to be significantly larger.  These same underreporters described a 

long-term pattern of weight loss and regain.  Among male underreporters, discrepancy 

between perceived and ideal body size in conjunction with BMI, were significantly 

greater than that of male accurate reporters.  Male underreporters also reported a history 

of frequent dieting and weight loss (18).  These results suggest that current body weight 

influences the relationship between body image, dieting/weight history, and energy 

underreporting in males; whereas in women the relationship of body image and 

dieting/weight history with energy underreporting occurs irrespective of current 

adiposity.   

 

In postmenopausal women, body image derived from Sorensen-Stunkard’s silhouettes 

was also found to be associated with energy underreporting independent of BMI (9).  
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Horner et al. (9) showed that women who perceived themselves as thin compared to those 

women who perceived themselves as heavy were more likely to underreported energy 

intake.  Additionally, a trend arose in their data showing that women who were closer to 

their ideal body size were more likely to underreport (9).  These results are surprising 

based on the research from Novotny et al. (14)  that showed women further from their 

ideal body weight were more likely to underreport energy intake.  It is possible that this 

difference could be reflective of the distinctly different study populations 

(postmenopausal women aged 50-79 y vs. adult males and females aged 36-58 y) in both 

studies, respectfully (9). 

 

Novotny et al.(14) assessed body image by asking participants questions regarding 

satisfaction with current body weight (i.e. would you like to weigh more, less, or stay the 

same? Are you overweight, underweight or the right weight?) and weight history.  For 

both males and females, measures of body image were significantly associated with 

underreporting.  Regression analysis showed that for every kilogram above self-reported 

ideal body weight, subjects underreported energy by 15.6 kcals/d and if participants 

classified themselves as overweight, energy was underreported on average by 338 kcals/d 

(14).  Further analysis identified the following questions or measures to be predictive of 

energy underreporting: 1) “would you like to weigh more, less, or stay the same?,” 2) 

“are you overweight, underweight, or about the right weight?,”  3) the size of the 

discrepancy between measured body weight and self-reported ideal body weight, 4) 
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having attempted weight loss over the past year, 5) self-designated ideal body weight, 

and 6) weight gain during the past 10 years (14).   

  

Summary 

The majority of research supports that a history of dieting and being overweight may be 

associated with greater incidence of energy underreporting, but more research is needed.  

The limited research done to evaluate the influence of body image on the accuracy of 

self-reported dietary intake suggests that a disturbance in one’s body image could 

manifest itself into guilt that may influence actual food consumption and/or report of 

food consumption (7).  Given the emphasis on the “ideal” thin female body in American 

society and the pressures this may impart on females, it is also important to carefully 

evaluate how body image influences accuracy of self-reported energy intake by gender. 

 

Depression, Anxiety or Distress and Fear of Negative Evaluation 

Depression and anxiety can influence reporting accuracy by impairing cognitive 

processes such as memory or triggering eating disinhibition (61).  Alternatively, 

depression and psychological distress may be associated with the true causes of energy 

misreporting (e.g. fear of negative evaluation or other attributes).  Depression is often 

evaluated in research settings using the Beck Depression Inventory (BDI) which screens 

for the presence and severity of depression (62).  In the one study, to our knowledge, 

evaluating depression in obese and non-obese energy underreporters, all participants 

scored within the minimal depression range, 0-9 (23).  Interestingly, in the obese women, 
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Kretsch et al. (23)  found a strong positive correlation between depression score (as 

evaluated BDI) and degree of difference between self-reported energy intake and 

measured energy intake from weighed diet records.  For obese women, the lower their 

score on the BDI, the more likely they were to underreport energy intake.  Specifically, 

for women who scored 3 or below on the BDI, energy intake was underreported by an 

estimated 1,400 to 1,800 kcals whereas among those who scored 4 or above on the BDI 

reported energy intake was within 600 kcals of measured energy intake (23).  This 

finding is of interest since depression has been shown to be prevalent in obese women 

(63).  One possible explanation, as offered by the researchers (23), revolves around the 

possibility that scores of 3 or less on the BDI are indicative of depression in people 

actively in denial of their depression (64).  As mentioned earlier, higher BMI has been 

associated with energy underreporting (6, 8, 10-12, 15, 16, 22, 23); therefore, future 

research should aim to identify if BMI and depression are associated characteristics in 

energy underreporters. 

 

Anxiety and psychological distress may also influence reporting accuracy.  Kretsch et al. 

(23) evaluated anxiety in obese and non-obese women but did not find an association 

with energy underreporting.  Additionally, Taren et al. (17) failed to find an association 

among distress and accuracy of energy reporting in women but found that distress in the 

presence of interpersonal distrust increased the proportion of variance in reporting 

accuracy explained by psychological factors.  More research evaluating the influence of 

anxiety and psychological distress on energy plausibility is needed. 
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Finally, Tooze et al. (18) explored whether fear of negative evaluation (defined as worry 

about being perceived in an unfavorable way by others or about doing the “wrong” things 

(18) was more prevalent in energy underreporters compared to accurate reporters.  

Among females, a high fear of negative evaluation was associated with greater odds of 

energy underreporting, but the same association did not appear among males (18).  One 

possible explanation for the gender difference is that females are more self-conscious and 

worried about how they are perceived by others than their male counterparts.  Support for 

this explanation can be found in the literature showing that another “peer-driven” 

psychosocial factor, social desirability, influences underreporting in females more so than 

males (14, 39).  Whether fear of negative evaluation and social desirability are positively 

correlated is unknown; however, it is possible since both evaluate a person’s sensitivity to 

peer perception.  The relationship between these psychosocial variables and energy 

plausibility must be further elucidated.   

 

Summary 

Unfortunately, little is known about how depression, anxiety or distress and fear of 

negative evaluation influence self-reported energy intake.  These emotions can occur 

intermittently and this may help explain the difficulty in assessing an association with 

energy intake reporting accuracy.  Nonetheless, research provides theories for 

associations between these psychosocial variables and energy plausibility, warranting 

much more research to test and validate/refute these theories. 
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Limitations of Evaluating Energy Plausibility Research 

One major limitation of the current research evaluating the psychosocial associations 

with energy plausibility is the lack of reporting on findings among energy overreporters.  

This deficiency can be attributed to studies not evaluating psychosocial measures in their 

overreporters (23) and/or not evaluating their sample for energy overreporters (6, 8, 9, 

11-13, 15-17, 48).  One study chose to not report on overreporters due to the small 

percentage of their total study population it represented (18) and such may be the same 

sentiment of other researchers. 

 

Additionally, the various measures used to estimate the plausibility of self-reported 

energy intake (i.e. doubly labeled water, nitrogen balance, cut-off equations, comparison 

to estimated or measured TEE) can make comparison among studies difficult.  While 

studies using doubly labeled water for measuring energy plausibility are viewed as the 

most accurate (7), research should not dismiss findings from studies using less accurate 

measures.  Instead, findings from these latter studies should be validated/refuted in future 

research using doubly labeled water.  

 

Conclusions  

Several psychosocial factors appear to influence the accuracy of self-reported dietary 

intake.  Current research provides the most support to higher social desirability and 

higher eating restraint, and moderate support to a history of dieting and being overweight 

as being associated with energy plausibility, specifically underreporting; however, there 
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is insufficient data to determine if and how eating disinhibition, body image, 

dieting/weight history, depression, anxiety, and fear of negative evaluation are related to 

energy plausibility.  Further, research has been insufficient to evaluate and describe the 

psychosocial associations with energy overreporting.  Despite what is known, it is evident 

that significant gaps in our understanding exist and provide the need for expanded 

research.   This research should focus on four distinct areas: 1) further identification of 

psychosocial variables associated with energy plausibility, specifically in energy 

overreporters,  2) evaluation of how the previously described psychosocial variables are 

related to one another, 3) determination of how psychosocial variables influence the 

accuracy of self-reported energy intake in different populations (ethnic, gender, 

education, socioeconomic, age), and 4) development of predictive models of energy 

underreporting and energy overreporting.  Identification of the psychosocial 

characteristics related to energy plausibility can offer insight into new dietary assessment 

methodology to reduce the degree of energy misreporting.   

 

When interpreting the data associating psychosocial characteristics with energy 

plausibility, it is important to consider how these characteristics are distributed among 

study subjects as well as how they may be related to study outcome (i.e. disease risk 

reduction or weight loss).  A broader understanding of psychosocial factors associated 

with energy plausibility would provide basis for adjustment of select confounders, when 

necessary.  The ability to make adjustment in study population(s) affected by energy 

under- and overreporting would greatly enhance the reliability of research outcomes, 



 48

reduce the risk of health or disease risk underestimation and overestimation, and improve 

the understanding of nutrition, health and disease relationships.   

 

To advance this area of study, researchers should not simply accept that energy under- 

and overreporting occur, but rather, they must develop means for identifying at risk 

populations, as well as, account for the influence of energy under- and overreporting in 

the assessment of nutrition, health and disease relationships.   
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Table 1. Previous research investigating psychosocial characteristics of energy plausibility 

Author Subjects Criterion Psychosocial Variable(s) Overall Results %URs %ORs Conclusions 
Briefel et 
al, 1997 

7,769  
M & F  

Goldberg Dietary behavior URs were less educated, poorer, 
more over wt, had lower leisure 
PA; 42% of female URs were 
trying to lose wt; URs reported 
less fiber, less fat, higher CHO; 
total #foods recalled best 
predictor of UR; For f/u group 
>50% initial URs underreported 
again. 

18 M 
 28 F 

Not 
reported 

Wt status was the largest 
predictor of UR. Differences in 
reported foods and not portion 
size is likely result of UR. 

Asbeck et 
al, 2001 

55 F 
 28 M  

EI:TEE Eating restraint, Perceived 
hunger, Eating 
disinhibition (TFEQ) 

No differences in nutritional 
status, or proportion of energy 
from macronutrient; High 
restraint associated with higher 
degree of UR in total group; 
Disinhibition influenced men 
only. 

37 Total  
49 F 
14.3 M  

14.7 F 
8 M 
 

A high prevalence of severe 
UR (>20% under estimated 
needs) seen in non-obese. 
Eating restraint and 
disinhibition are associated 
with severe UR. 

Bathalon et 
al, 2000 

60 PM F 
(26 

unrest, 34 
rest) 

DLW Eating restraint,  
Perceived hunger, Eating 
disinhibition (TFEQ); 
Eating Attitudes Test; 
Easting Disorders 
Inventory 

Significant association between 
low hunger score and 7d DR. 
Rest eaters reported diets lower 
in fat and energy density and 
higher in protein; EI was 
significantly lower in rest eaters 
compared to unrest eaters.  

Not 
reported 

Not 
reported 

Hunger and restrained eating 
assessed may predict the 
accuracy of reported dietary 
intakes in PM women.  Low 
hunger is associated with 
significant under-eating during 
assessment period.   

de Castro, 
1995 

201 M,  
157 F 

Not 
assessed 

Eating restraint, Perceived 
hunger, Eating 
disinhibition (TFEQ), HP 
Restraint Scale; Degree of 
hunger recorded on diary 
following each meal 

Subjects split into 3 eating rest 
groups: low, mod, high; Lower 
intake with higher rest; low rest 
group ate 20% more than high 
rest group for TFEQ; difference 
in energy between rest groups 
came from reporting of fat, chol, 
CHO intake (lower w/ higher 
rest); multiple regression showed 
fat was primarily suppressed by 
restraint. 

N/A N/A High rest eaters reduce intake 
by ingesting smaller meals, not 
eating less often; rest eaters 
may have lower energy 
requirements so their lower EI 
is not below what they need. 
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Author Subjects Criterion Psychosocial Variable(s) Overall Results %URs %ORs Conclusions 
Hebert et 
al, 1997 

759 pts 
with high 
chol;  
57% F 

24hR Social desirability, Social 
Approval scale; Dietary 
preferences and 
motivations, Self-efficacy, 
Health beliefs 

Higher  social desirability score 
assoc with UR in F of energy 
(19kcal/d) and fat (0.8g/d);  

Not 
Reported 

Not  
Reported 

Social desirability biases 
dietary data of women not 
men; fat accounted for major 
variation in reported energy 
intake 

Hebert et 
al, 2001 

132 F  3- 24hR Social Desirability  F with college education 
underreported more; UR 
associated with social desirability 
(-23.6kcal/pt on scale whole group 
and 36.1kcal/pt for F with college 
education). 

Not 
Reported 

Not  
Reported 

Effect of social desirability 
on reporting of energy and 
macronutrient intake differed 
by education in F. 

Hebert et 
al, 1995 

27 F 
14 M  

24hR Social desirability, Social 
Approval  

Social approval was not related to 
any nutritional variable; social 
desirability was highly negatively 
correlated for all nutrient 
variables; linear regression 
showed downward bias in nutrient 
estimate of 50kcal/point on social 
desirability scale; bias was ~2x as 
larger for F compared to M. 
 

Not 
Reported 

Not  
Reported 

Noticeable downward bias in 
reporting food intake related 
to social desirability score.  
Greater effect in F compared 
to M. 

Heitmann, 
1993 

199 M 
201 F  

24h UUN Weight problems (stable 
wt since age 25 or not?), 
Slimming history 
(frequency of dieting) 

No effect of smoking, fat 
distribution, PA, social class, or 
education on RA. More UR with 
history of dieting and subjective 
wt problem. 
 

Not 
reported 

Not 
reported 

Diet reporting was dependent 
on fatness but independent of 
gender and age.  Dieters 
underreported more than 
others. 

Hill & 
Davies, 
2001 
*review 
paper 

Children 
Adults 
Obese 

DLW Review of psychological 
inventories:  

UR is post-obese is related to 
dieting and diet rest; rest eaters 
underreport more than unrest eat; 
Errors in food intake can be 
deliberate or unconscious; Attitude 
towards food can greatly impact 
reporting; Disturbance in body 
image can manifest as guilt and 
lead to UR; UR related to social 
desirability or population "norms" 
 
 
 

2%-59% Not 
Reported 

It’s known that increased 
adiposity or body size, 
dieting, diet rest, gender 
(female), socioeconomic 
status, motivation, social 
expectations and the nature 
of the testing environment all 
play a role in UR. 
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Author Subjects Criterion Psychosocial Variable(s) Overall Results %URs %ORs Conclusions 
Horner et 
al, 2002  

102 PM F Comparison 
to DR & 

24hR 

Social Desirability Scale, 
Stunkard-Sorensen 
silhouettes. 

UR associated with younger age, 
higher social desirability, but not 
BMI or perception of thinness. 

21 F Not  
Reported 

Healthy PM F underreport by 
~21%.  Errors vary by 
participant characteristics. 

Johansson 
et al, 1998  

3020 M/F 
16-79y 

Goldberg Attitudes about wt and 
diet (desire for wt change, 
dietary consciousness) 

URs consumed less food high in 
fat/sugar & higher meat, potato, 
fish, had higher BMI, lower PA, 
wanted to reduce wt; ORs were 
more likely to be younger and 
lean; Regressions showed desire 
for wt chg & PA score 
significantly correlated w/ EI & 
EI:BMR 
 

55 F 
38 M 
 

5 F 
7 M 

Attitudes about one’s own 
body wt influence reported 
EI. 

Kretsch et 
al, 1999 

22 F,  
obese and  
normal wt 

Estimated 
EI minus 
reported EI 

Eating restraint,  
Perceived hunger, Eating 
disinhibition (TFEQ), 
Emotional Eating, 
External Eating, Beck 
Depression Index (BDI), 
State-Trait Anxiety 
Inventory, Cognitive 
performance 

Obese underreported energy by 
621 kcal/d (20%); Normal Wt: 
BMI inversely correlated with 
%UR; Positive correlation 
between BDI & %EI difference in 
obese. 

Not 
reported 

Not 
reported 

BMI appears to be predictive 
of UR by normal wt F.  
Emotional factors related to 
depression appear to 
determine UR in obese F. 

Lafay et al, 
1997  

501 F 
529 M 

 Goldberg Leisure activity, Wt 
concerns, Wt history, 
Eating restraint 

URs were significantly more 
obese, had higher protein; 
Significant factors associated with 
UR included diet rest, dieted at 
least 1 since 14 y.o. (also high 
socio-professional class) when 
controlled for age, sex, & BMI, 
UR was associated with less PA. 
 

15.8  F 
16.3 M 
 

Not 
Reported 

Eating restraint, higher socio-
professional status and dieted 
at least once previously were 
all associated with UR 
regardless of wt, age, or 
gender. 

Novotny et 
al, 2003 

52 F 
46 M 

24hR Social desirability, Social 
approval,  Lifestyle 
questionnaire, Body image 

More F UR with dissatisfaction 
with body image, attempted wt 
loss/past y, difference between 
reported & measured wt; 26 kcal 
UR/pt on social desirability bias; 
Other: ideal body wt; %body fat 
(higher more UR); wt gain in past 
10y, desire for wt changes 
 

85 F 
61 M 

15 F 
39 M 

Body image and fatness (M) 
are key factors that research 
should focus on when 
seeking predictors of 
underreporting; 
dissatisfaction w/ body image 
may lead to UR and failed wt 
loss. 



 52

Author Subjects Criterion Psychosocial Variable(s) Overall Results %URs %ORs Conclusions 
Poppitt et 
al, 1998 

18 Obese 
F 
15 non-
obese F 

Metabolic 
ward - 
weighed 
24h intake 

Eating restraint, Eating 
disinhibition, Perceived 
hunger (TFEQ) 

Meals accurately reported but 
energy from snack foods eaten 
between meals significantly UR, 
reported CHO & added sugar 
significantly lower than measured. 
 

~12.5% Not 
Reported 

In obese and non-obese 
major cause of UR is failure 
to report between meal snack 
foods; trend for UR of high 
CHO but not fat or protein. 

Price et al, 
1997 

1898 
M&F  

Goldberg Mean lifetime relative 
weight score (from 7 
previous recorded wts); 
Social Class, PA level,  

UR had higher BMI; the more 
recent and longer duration of 
being over wt & more wt 
fluctuations the more UR; No 
association with social contact & 
UR; F with nervous or emotional 
troubles were more likely to be 
URs. 

20.6 
M&F 
52 Obese 
F 

Not 
Reported 

Found surprisingly few 
characteristics to describe 
UR, especially men, other 
than high BMI. 

Taren et al, 
1999 

37 F  EI/TEE 
x100 (<100 

=UR) 

Social desirability, EDI, 
Restraint scale; Sorenen-
Stunkard’s silhouettes;  

RA associated with age and % 
body fat, inversely associated with 
social desirability, negatively 
associated with body 
dissatisfaction. 

RA = 
88.4+/-  

Not 
Reported 

Social desirability and self-
image of body shape are 
associated with RA. 

Tooze et al, 
2004 

484 
M&W  

DLW Stunkard-Sorenson body 
silhouettes, Eating 
Restraint, Perceived 
Hunger, Eating 
Disinhibition (TFEQ), 
Fear of negative 
evaluation, Social 
Desirability  
 

From FFQ: UR associated with 
fear of negative evaluation, wt loss 
history, %Kcal from fat in F.  UR 
associated with BMI, activity level 
comparison, eating frequency in 
M. From 24hR: UR associated 
with social desirability, fear of 
negative evaluation, BMI, %Kcal 
from fat, usual activity, variation 
in #meals in F.  UR associated 
with social desirability, rest eater, 
BMI, eating frequency, dieting 
history and education in M. 

24hR:  
21 M 
22 F 
 
FFQ:  
50 M 
49 F 

1.0 F 
1.6 M 

Variables from measures of 
psychosocial factors, lifestyle 
behaviors, and characteristics 
of diet are all associated with 
energy UR. 

Tuschl et 
al, 1990 

23 F DLW Eating restraint, Eating 
disinhibition, Perceived 
hunger (TFEQ) 

Biochemical indices of starvation 
showed subjects weren't starving; 
lower EE in eating rest group, 
which doesn't reflect temporary 
decrease in energy (as would 
occur w/ UR); Rest eaters avoided 
fat & alcohol, ate more CHO.  

Not 
reported 

Not 
Reported 

Rest eaters have lower EE 
than unrest and this explains 
why they report lower EI. 
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Author Subjects Criterion Psychosocial Variable(s) Overall Results %URs %ORs Conclusions 
Vuckovic 
et al, 2000 

73 F DLW Social desirability,  Two major factors influence 
reporting on DR: honesty vs. 
social desirability; The portion 
estimation group revealed factors 
influencing perception of portion 
size were role of food in meal, 
type of food, personal 
preference, product serving size, 
comp of personal serving size 
with those of others. 

12% UR Not 
Reported 

The validity and reliability of 
self-reported food intake is 
greatly influenced by the ways 
people interpret ad respond to 
dietary assessment instruments. 

Abbreviations: M, male; F, female; wt, weight; y, years; UR, underreporting; URs, underreporters; ORs, overreporters; OR, overreporting; PA, physical 
activity; unrest, unrestrained; rest, restrained; PM, postmenopausal; FFQ, food frequency questionnaire; 7dDR, 7 day diet record; TFEQ, three factor 
eating questionnaire; chol, cholesterol; CHO, carbohydrate; EI, energy intake; 24hR, 24 hour recall; pt, point; N, nitrogen; UUN, urinary urea nitrogen; 
RA, reporting accuracy; DR, diet record; EE, energy expenditure. 
 
Criterion – the measure or equation used to estimate validity of self-reported energy intake. 
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EXPLANTION OF DISSERTATION FORMAT 

 

This document has been prepared in manuscript format.  Chapter 2 introduces the 

present study and summarizes the main findings and conclusions of the two manuscripts 

which are presented in Chapters 3 and 4.  The data presented in this dissertation is from a 

secondary-analysis of the Profile-based, Internet-Linked, Obesity prevention Trial 

(PILOT or also known as Healthy Weight 4 Life (HW4L)) study that was funded by the 

National Institutes of Health (NIH Grant DK57453) in September 1999.  The research 

design for the HW4L study included two phases completed by two separate cohorts of 

middle-aged overweight women (Subjects in Cohort I completed Phase I before subjects 

in Cohort II entered Phase I).  Phase I, designated as the “core curriculum” was designed 

specifically to induce weight loss in middle-aged overweight women over a 16-week 

program focusing on physical activity, nutrition, psychology/counseling, and behavior 

modification.  Phase II was a 16-month weight maintenance period during which time 

subjects were randomly assigned to ongoing online contact with study staff or no contact 

for an additional year.  Results for both short-term psychosocial weight loss predictors in 

the first cohort entered into the study and predictors of weight loss success for subjects 

from both cohorts who started the weight management intervention have been previously 

published (26, 65).   

 

My original contribution to this effort was an independent sub-analysis of the 

collaborative two-year clinical trial of weight loss and weight maintenance lifestyle 
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intervention presented here in.  I also contributed to the HW4L Study as a member of the 

intervention team and assisted with nutrition curriculum development; led dietary recall 

training to subjects prior to 3-day dietary recording periods, reviewed 3-day dietary 

records of subjects for completeness, led nutrition education classes for groups during 

Phase I, and collected, entered and analyzed 3-day dietary records for both cohorts.  The 

data presented in this dissertation are neither published nor submitted for publication at 

this time.  
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Chapter 2. The Present Study 

 

The methods, results, and conclusions of this study are presented in detail in the 

manuscripts presented in Chapter 3 and 4.  The main findings for both manuscripts are 

summarized below:   

 

First Manuscript: The Psychosocial and Behavioral Predictors of Self-Reported 

Energy Under- and Overreporting in Overweight Perimenopausal Females.   

 

Main Findings: The objective of these analyses was to extend the knowledge of baseline 

psychosocial and behavioral characteristics associated with and predictive of energy 

under- and overreporting in perimenopausal overweight and obese women.  In 

comparison to energy accurate reporters (n = 27), energy underreporters (n = 71) weighed 

more and reported consuming around 400 fewer kcal/d, whereas, energy overreporters (n 

= 57) reported consuming almost 500 more kcals/d with higher percentages of energy 

intake from all macronutrients.  Comparisons between accurate energy reporters and 

energy misreporters (under- or overreporters) clearly showed distinct differences at 

baseline for several psychosocial and behavioral characteristics.  Specifically, both 

energy underreporters and energy overreporters had higher hopes for weight loss, higher 

health related quality of life, more vigor, higher intrinsic motivation to exercise, higher 

body image, and less anger compared with energy accurate reporters.  Additionally, 

energy underreporters differed from energy accurate reporters by reporting fewer years at 
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baseline weight, less history of teasing of physical appearance, lower weight loss 

readiness, less reported impact of weight on quality of life, less eating disinhibition, and 

higher social support and weight management self-efficacy.  

 

Overall results from correlations and comparison of means indicated that the baseline 

psychosocial, behavioral, and dietary factors most important in predicting energy 

plausibility include measures of years of education, dietary nutrient and food group 

intake, diet and weight history, weight loss readiness, weight loss outcome evaluations, 

impact of weight on quality of life, profile of mood states, barriers to physical activity 

and self-image or self-concept.  More specifically, results from logistic regression models 

showed that more years of education, lower weight loss outcome evaluation for a 

disappointing weight loss at 2y, higher exercise perceived competence, higher social 

support to exercise, and a more positive body shape and image were the best predictors of 

energy underreporting.  Higher dietary carbohydrate and fat intake, higher health related 

quality of life, and a lower profile of mood states (anger) were the best predictors of 

energy overreporting.   

 

Conclusion      

Overall analyses lent some support to original research hypotheses.  Among energy 

underreporters at baseline, more years of education, lower disappointing and dream 

weight loss outcome evaluations, lower impact of weight on quality of life, and more 

self-motivation were associated with higher fiber and/or higher fruit and vegetable intake 
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as hypothesized; however, more years of education was shown to be associated with 

lower, not higher, carbohydrate intake.  Further, results did not support associations 

between previous dieting attempts, age when started to diet, eating restraint, and body 

size dissatisfaction with the above dietary variables or dietary fat intake.  Among energy 

overreporters results only supported the hypothesis of a positive association between 

dietary protein intake and weight loss readiness.  Overall, results did not support an 

association between years at current weight, acceptable weight loss outcome evaluation, 

and eating disinhibition with higher dietary fat, carbohydrate, protein and lower dietary 

fiber and fruit and vegetable intake as hypothesized.  Instead, a negative association was 

found between dietary protein and energy intake and disappointing weight loss outcome 

evaluation.   

 

While results clearly showed that energy under- and overreporters differed from energy 

accurate reporters, few original hypotheses were supported.  Results; however, did 

support that underreporters compared with accurate reporters had higher weight loss 

outcome evaluations.  Opposite to hypothesized, results showed that underreporters had 

lower reported impact of weight on quality of life, higher intrinsic motivation to exercise, 

and a higher body image compared with accurate reporters.  There were no demonstrated 

differences between the previous two groups for dieting history, age when started to diet, 

eating restraint and social support to exercise.  Opposite to hypothesized, results 

comparing energy overreporters to accurate reporters showed that overreporters had more 

stringent weight loss outcome evaluations and higher body size dissatisfaction.  No 
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support was found for differences among the two latter groups for impact of weight on 

quality of life, eating disinhibition, and body image.  

 

Finally, logistic regression models supported the hypothesis that fewer years of education 

was predictive of energy underreporting; however, this was the only hypothesized 

variable supported.  A higher BMI, older age, more previous dieting attempts, higher 

dream weight loss aspiration, higher reported impact of weight on quality of life, higher 

eating restraint, and more body size dissatisfaction were not found to be predictive of 

underreporting.  Likewise none of the factors (lower body weight, more years at baseline 

weight, fewer previous dieting attempts, lower reported impact of weight on quality of 

life, higher eating disinhibition, lower dieting readiness, and higher body image) 

hypothesized to be predictive of energy overreporting presented in logistic regression 

models. 

 

Overall, several psychosocial and behavioral characteristics presented that distinguished 

energy under- and overreporters from energy accurate reporters, identifying two unique 

populations.  Further, the development of sensitive predictive models for identification of 

energy under- and overreporters provides a framework for screening study participants 

for probability of energy misreporting based on baseline psychosocial and behavioral 

measures.  Identification of these baseline psychosocial and behavioral characteristics can 

offer insight into new training methods that should be created to help reduce the 
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likelihood of energy misreporting and thus improve the validity of nutrition, health and 

disease associations.   

 

Second Manuscript: Psychosocial, behavioral and dietary associations with weight 

loss in overweight perimenopausal women differs among energy under- and 

overreporters. 

 

Main Findings: The objective of this analysis was to extend previous research of short-

term (4mo) baseline weight loss predictors and evaluate if predictor variables varied by 

energy plausibility classification (under- or overreported energy intake).  Several baseline 

psychosocial, behavioral and dietary factors were associated with weight loss over 4 

months from correlation analysis (P<0.05) in the full sample including more years of 

education, higher carbohydrate intake, higher fiber intake, and higher fruit and vegetable 

intake, fewer years at baseline weight, no history of significant weight loss in previous 2 

years, later age when started to diet, fewer previous dieting attempts, and reporting being 

overweight as an adolescent.  Additionally, successful weight loss in the full sample was 

associated with less stringent weight loss outcome evaluations, lower reported impact of 

weight on quality of life, more vigor, more exercise self-efficacy, fewer barriers to 

exercise, less body size dissatisfaction and fewer concerns about one’s body.  Among the 

energy underreporters, in addition to sharing many of the above associations with 

successful weight loss, unique associations were found with lower baseline body weight, 

percent fat and BMI, lower reported weight loss readiness, higher reported quality of life, 
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less depression, and more self-motivation.  Among energy overreporters far fewer 

associations were identified but successful weight loss was associated with higher 

baseline total energy expenditure (TEE), no history of significant weight loss in the 

previous 2 years, higher weight loss readiness, more negative profile of mood states, 

higher perceived hunger, and more emotional eating. 

 

Further analysis with multiple linear regression models identified the baseline 

psychosocial, behavioral and dietary factors that could best explain the variance in 

successful weight loss over 4 months.  In the full sample (R2 = 23.4%) these factors 

included: more years of education, fewer years at baseline weight, no reported significant 

weight loss in the previous 2 years, reported overweight status as an adolescent, less 

stringent acceptable weight loss outcome evaluation, more reported vigor, and higher 

fruit and vegetable consumption.  Among the energy underreporters the best model for 

predicting successful weight loss (R2 = 41.0%) included lower baseline BMI, higher fruit 

and vegetable consumption, fewer years at baseline body weight, reported overweight 

status as an adolescent, fewer reported barriers to exercise, and less previous dieting in 

the past year.  Among the energy overreporters the best model for predicting successful 

weight loss (R2 = 32.5%) included higher baseline measured total energy expenditure, no 

recent history of significant weight loss, a more positive mood state, and higher perceived 

hunger.      
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Conclusion 

When comparing results to the research hypothesis, several factors originally 

hypothesized to be predictive of weight loss were supported by analysis.  Within the full 

sample, results supported that at baseline higher fruit and vegetable consumption, fewer 

reported previous dieting attempts, and a less stringent weight loss outcome evaluation 

were predictive of successful weight loss over 4 months.  Conversely, results did not 

provide support for higher calcium intake and higher reported exercise self-efficacy at 

baseline being associated with successful weight loss within the full sample.  Results 

among the energy underreporters supported the original hypothesis that at baseline higher 

fruit and vegetable consumption, fewer reported previous dieting attempts were 

predictive of successful weight loss; however, results did not support predictive 

associations for a less stringent weight loss outcome evaluation, higher eating restraint, 

and more years of education.  Lastly, among energy overreporters, the only hypothesized 

factor supported to be predictive of successful weight loss in this group was fewer 

reported previous dieting attempts.  Results did not support predictive associations with 

higher fruit and vegetable consumption, higher calcium intake, a less stringent weight 

loss outcome evaluation, lower eating disinhibition, and higher exercise self-efficacy. 

 

In general, results confirm what was found in earlier analysis using a sub-sample of this 

study population.  Measures of dieting history (i.e. no significant weight loss over 

previous 2y, fewer years at current weight, and fewer previous dieting attempts), less 

stringent weight loss outcome evaluations, lower reported impact of weight on quality of 
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life, lower perceived barriers to exercise, lower body size dissatisfaction, and higher self-

motivation were all previous predictors of successful short-term weight loss confirmed by 

this analysis.  A unique finding from this analysis was that a higher baseline reported fruit 

and vegetable consumption (>4.5 servings/d) was predictive of successful weight loss in 

both the full sample and among the energy underreporters, while accounting for 22% of 

the variance in weight loss among the energy underreporters.     

 

Overall, results support that the psychosocial, behavioral, and dietary factors predictive of 

weight loss success differ among overweight perimenopausal women depending on the 

estimated validity of their self-reported energy intake.  Specifically, when the full sample 

was split by energy plausibility categorization, the ability to predict successful weight 

loss improved, as evidence by the improved r-squares for the energy under- and 

overreporters models (R2 = 41.0% and 32.5%, respectfully).  This finding highlights the 

importance of identifying sub-groups from within a full sample to determine if 

similarities among these sub-groups (i.e. energy intake reporting accuracy) improve the 

ability to identify factors associated with successful weight loss.  Given that exercise 

psychosocial factors in this analysis were identified as predictive of successful weight 

loss and have not been explored previously explored in such context warrants future 

research.    

 

Validation of these results and further identification of the psychosocial, behavioral, and 

dietary factors predictive of weight loss success will lead to the ability of researchers to 
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screen for such predictors and correspondingly tailor behavioral weight management 

therapy and treatment programs.   

 

Overall Summary  

These unique analyses describe the psychosocial, behavioral and dietary intake 

characteristics among perimenopausal overweight women which are associated with 

reporting accuracy and further describe how these characteristics may be related to and 

predictive of weight loss success.  Many psychosocial and behavioral (measuring 

diet/weight history, weight loss outcome evaluation, weight loss readiness, impact of 

weight on quality of life, health related quality of life, eating behavior, factors 

influencing physical activity, mood, and body image) as well as dietary variables 

(carbohydrate, fiber, fat, fruit and vegetable intake) were associated with energy under- 

and overreporting and successful weight loss within our sample population.  Future 

validation and identification of psychosocial, behavioral, and dietary variables associated 

with energy plausibility and weight loss is the next step for research.  Following 

validation, clinicians could screen for factors identified as predictive of energy under- 

and overreporting as well as factors predictive of successful weight loss when selecting 

participants for future weight loss studies.  Overall profiling of energy under- or 

overreporters and successful weight losers within each group will help researchers screen 

out energy intake outliers and/or adjust for the effects of outliers as well as help 

clinicians tailor their counseling advice to improve weight loss success. 
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Chapter 3. 

The Psychosocial and Behavioral Profile and Predictors of Self-Reported Energy 

Underreporting and Overreporting in Overweight Perimenopausal Women.   

 

ABSTRACT 

Background: Energy misreporting (under- and overreporting) has been documented to 

occur in 2% to 85% and in 1% to 39% of a study subject population, respectfully.  

Identifying the psychosocial predictors of energy under- and overreporting will help 

guide strategies for improving self-reported energy intake and lead to more accurate 

assessments of the associations between energy and nutrient intake with health and 

disease. 

Objective: To extend the knowledge of characteristics associated with and predictive of 

energy under- and overreporting in overweight perimenopausal women. 

Design:  Subjects were 155 overweight or obese middle-aged women participating in a 

lifestyle weight loss program.  Based on self-reported intake from 3-d dietary records, 

women were categorized as energy underreporters (n=71 UR), energy accurate reporters 

(n=27 AR), or energy overreporters (n=57 OR), using the cut-off values for the energy 

plausibility equation defined by Goldberg.  All subjects completed a comprehensive 

behavioral and psychosocial battery assessing diet and weight history, life status, weight 

loss readiness, psychology, eating behavior, physical activity, and self-image. 

Results:  Several psychosocial and behavioral characteristics presented to distinguish UR 

and OR from accurate reporters.  More specifically, characteristics most predictive of UR 
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from logistic regression models included more years of education, less stringent weight 

outcome evaluation, higher exercise perceived competence, more social support to 

exercise, and better body shape and image.  Those characteristics most predictive of OR 

included higher reported dietary carbohydrate and fat intake, higher health related quality 

of life, and less anger were the best predictors of energy overreporting.  Overall, both the 

models for predicting UR and OR were sensitive for predicting their respective group 

(95.8% and 94.7%); however, they were not specific to accurately distinguish all AR 

from either UR or OR.    

Conclusion: Several psychosocial and behavioral characteristics distinguished energy 

under- and overreporters from energy accurate reporters, identifying two unique 

populations.  Further, development of sensitive predictive models for identification of 

energy under- and overreporters provides a framework for screening study participants 

for probability of energy misreporting based on baseline psychosocial and behavioral 

measures. 
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INTRODUCTION 

 

The amount of energy people consume is measured predominately by self-reported 

energy intake.  Energy plausibility refers to the validity of this self-reported energy intake 

when compared to measured (i.e. doubly labeled water, biochemical assessments, indirect 

calorimetry) or estimated total energy expenditure (7, 34).  Research has documented 

energy misreporting (either under- or overreporting of energy intake) rates of 2% to 85% 

(5-19) and 1%-39% (10, 14, 20, 21) of a study population, respectfully.  Energy under- or 

overreporting has the potential to result in inaccurate assessment of the associations 

between energy and nutrient intake with health and disease.  In turn, this could lead to the 

publication of unreliable research outcomes, inflation or reduction of estimated health or 

disease risk, and confusion in the understanding of nutrition, health and disease 

relationships.     

 

Identifying the general characteristics of energy misreporters has been the subject of 

much research but has focused primarily on the characteristics of energy underreporters 

(6-8, 11-13, 15, 16, 22, 47-50).  Energy underreporting has been shown to occur more 

often in females (6, 8, 10, 11, 14, 15, 21, 22), older adults (6, 8, 10, 49), people with less 

education (6, 11, 22, 49), and in the majority of research, in people with a higher body 

mass index (BMI) (6, 8, 10-12, 15, 16, 22, 23).  Select dietary behavior and activity 

levels of energy underreporters have also been reported.  Specifically, energy 

underreporters have lower reported carbohydrate (12, 13, 16, 35) and fat consumption (8, 
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10, 13, 16, 18, 22, 35, 48), omission of between meal snacks (35), greater frequency of 

dieting or restriction of energy intake (6, 10, 12, 14, 22, 46) and lower levels of physical 

activity (6, 10, 12) compared with accurate energy reporters.  While less is known about 

energy overreporters, limited research has shown a higher incidence of overreporting 

among study participants with lower BMI, younger age, male gender, and who reported a 

desire to gain weight (10).     

 

Psychosocial and behavioral characteristics of energy misreporters have also been 

described in the literature.  Underreporting has been shown to be associated with eating 

restraint and disinhibition (12, 17, 18, 21, 36-45), social desirability (9, 14, 17, 18, 38-

40), body image and dieting/weight history (6, 7, 9, 10, 12, 14, 15, 17, 18, 46), and 

depression, anxiety and fear of negative evaluation (18, 23).  Overall, a recent review of 

the validity of self-reported energy intake concluded that increased adiposity or body 

size, dieting behavior, eating restraint, gender (female), socioeconomic status (lower 

social class), motivation to record dietary intake (lack of), social expectations and the 

nature of the testing environment were all associated with underreporting energy intake 

(7).   

 

The psychosocial characteristics of individuals that under- or overreport energy intake 

present as essential considerations in the interpretation and understanding of the who, 

what, and most importantly, why, of energy misreporting.  A complete understanding of 

the psychosocial characteristics of misreporting will help guide strategies for improving 
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self-reported energy intake and lead to more accurate assessments of the associations 

between energy and dietary nutrient intake and health and disease.  The aim of this study, 

therefore, was to expand current knowledge of psychosocial characteristics associated 

with and predictive of energy under- and overreporting.  Additionally, this study provided 

the opportunity for an extensive evaluation of a much broader set of psychosocial and 

behavioral variables than has previously been evaluated in relation to reporting accuracy. 

 

SUBJECTS AND METHODS 

 

Subjects 

This study was part of a 2y weight loss and weight maintenance lifestyle intervention. 

The present study describes data collected from 155 women who entered a 4-month 

weight loss intervention study and for whom baseline dietary energy and nutrient intake 

measurements were complete.  Subjects were recruited from the community through 

newspaper and TV advertisements.  Approximately 700 women inquired about the study 

and close to 35% (245 individuals) met all inclusion criteria and were invited to 

orientation sessions. Eligible subjects were between 40 and 55 y of age, had a BMI 

between 25.0 and 38.0 kg/m2, were non-smokers, and were free from major illnesses.  Of 

the 245 women who attended an orientation session, 161 consented for the study and 

entered the behavioral weight management intervention.  Six women did not have 

complete baseline data and were excluded from this study. All participants agreed to 

refrain from participating in any other weight loss program during this study. The 
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University of Arizona’s Human Subjects Institutional Review Board approved the study 

and all participants gave written informed consent prior to participation in the study. 

 

Intervention 

After baseline testing, subjects were randomly assigned to groups of approximately equal 

size (25-29 subjects/group), which met with the intervention team once a week, for 150 

minutes per session, over 16 consecutive weeks. Physical activity, nutrition, psychology, 

and behavior modification experts presented subjects with information, interactive 

activities, and problem solving strategies targeting healthier lifestyles and weight 

reduction. All groups received the same 16-week intervention. Subjects were encouraged 

to make progressive and realistic changes in their lifestyle, primarily reducing energy 

intake and increasing physical activity and energy expenditure, resulting in a moderate 

daily energy deficit (less 300-500 kcal/d). Individualized goals for energy intake (EI) and 

expenditure (EE) were provided to all subjects and slow, progressive weight loss (about 

0.5 kg a week) was recommended. Cognitive-behavioral strategies used to improve 

compliance included self-monitoring, self-efficacy enhancement, relapse prevention, 

contingency management, and social support.  Further details on the design and methods 

of this study have been described previously (26). 

 

Measures 

Measures obtained from questionnaires were chosen to cover 9 areas considered to be 

relevant to the plausibility of self-reported energy intake (66-68).  These areas included 



 
 
 

 

71

descriptives (i.e. weight, y of education), diet (i.e. fat intake, fruit and vegetable intake) 

diet and weight history (i.e. y at current weight, adolescent weight status), life status (i.e. 

quality of life, perceived social support), weight loss readiness (i.e. weight loss readiness 

– emotional eating, weight outcome evaluations), psychology (i.e. depression, vigor), 

eating behavior (i.e. disinhibition, weight management self-efficacy), physical activity 

(i.e. exercise perceived barriers, exercise social support), and self-image (i.e.. body shape, 

body image).  Questionnaires were completed on 5 separate occasions, 4 of them in a 

classroom setting supervised by a staff member and one time at the subject’s leisure 

without supervision.  See Appendix A: Questionnaire Variable Definitions and Ranges 

for more detailed information about the questionnaires. 

 

Body habitus 

Weight (Wt) was measured twice, to the nearest 0.1 kg (average was used), with subjects 

wearing light clothes and without shoes, using an electronic scale (SECA model 770, 

Hamburg, Germany). Height (Ht) was measured twice; to the nearest 0.1cm (average was 

used). Body mass index (BMI) in kilograms per squared meter was calculated from WT 

(kg) and HT (m). Dual energy x-ray absorptiometry (DXA, Lunar DPX-IQ, software 

version 4.6) was used to measure fat mass and body fat percentage. Waist and hip 

circumferences (cm) were measured three times by one trained technician, following the 

procedures from the Arlie conference (69). The waist-to-hip ratio was derived from the 

waist and hip circumferences.  



 
 
 

 

72

Physical activity 

Leisure-time physical activity was assessed at baseline and follow-up, using the Seven-

Day Physical Activity Recall interview (70). This instrument measures leisure and 

occupational energy expenditure during the seven days prior to the interview. Energy 

expenditure was calculated based on self-reported time spent in light, moderate, hard, and 

very hard activities. Exercise energy expenditure (EEE) was derived from adding the 

energy expenditure of all activities of at least moderate intensity (≥3.8 METs), equivalent 

to walking briskly (71). 

 

Psychosocial variables 

A comprehensive battery of potential predictors of energy plausibility, covering several 

areas considered to be relevant for weight management, including eating and exercise-

related variables, body image, and quality of life were evaluated (66-68). Diet/weight 

history, weight outcome evaluations/expectations, and psychological measures (mood, 

self-esteem, self-motivation) were also tested as potential predictors of energy 

plausibility.  Questionnaires used in this study consisted of previously validated 

instruments published in the literature, whose psychometric qualities have been 

demonstrated.   

 

Diet/Weight History 

Dieting/weight history was assessed by a questionnaire developed specifically for this 

study. Questions included number of recent diets, years at current weight, recent weight 
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losses, life frequency of ≥10 lb weight fluctuations, age that subjects started dieting to 

control their weight, and perceived pressure to maintain their weight.  

 

Weight outcome evaluations were assessed by 4 questions adapted from the Goals and 

Relative Weights Questionnaire (72), asking subjects to indicate what would be their 

“dream” weight (if they could chose any weight), and what would be their “happy”, 

“acceptable”, and “disappointing” weights by the end of the 16-week intervention and 2y 

after. Each outcome evaluation (e.g. “acceptable” weight) was used after calculating it as 

a percentage of actual weight at study entry. 

 

Readiness 

The Dieting Readiness Test (DRT) is a commonly used scale that was developed by the 

authors of the popular LEARN program to measure dieting (and weight loss) readiness 

and motivation (73). It consists of 23 items divided into six sections (goals and attitudes, 

hunger and eating, control over eating, binge eating and purging, emotional eating, 

exercise patterns and attitudes) and is administered in a 5-point Likert format. High 

scores indicate higher readiness. A total score was calculated by summing scores for each 

section.  

 

Life Status 

To assess quality of life, we used general and obesity-specific measures. The Short-Form 

(SF-36) quality of life survey is a widely used instrument to assess health-related 
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(general) quality of life (74). Its eight dimensions can be adequately summarized into two 

composite scores, physical health and mental health (75), higher scores indicating higher 

health-related quality of life.  

 

The Impact of Weight on Quality of Life (IWQOL) questionnaire assessed the influence 

that an individual's weight has had on her health, social and interpersonal life, work, 

mobility, self esteem, sexual function, activities of daily living, and eating in the past 

week (76).  The questionnaire consists of 74 items and is administered in a 5-point Likert 

format ranging from 1 ("always true") to 5 ("never true"). Higher scores indicate lower 

perceived impact of weight or higher weight-related quality of life.  

 

General social support was assessed by the average of 5 items describing different 

sources of support as originally developed for the Medical Outcomes Study (MOS) (77). 

Subjects indicate the frequency of each supportive event (“having someone to listen to 

you”, “having someone that listens to you” etc.) on a 5-point Likert scale. Higher scores 

indicate higher perceived social support.  

 

Psychology 

Depression was assessed by the Beck Depression Inventory (BDI), consisting of 21 items 

administered in a 4-point ordered scale (78). Each item corresponds to a specific 

manifestation of depression (sadness, guilt, suicidal thoughts, etc.). Individual items are 

summed for a total depression score, with higher scores indicating higher level of 
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depressive symptoms.  The Profile of Mood States (POMS) was used to identify and 

assess mood states based on results from five subscales: tension-anxiety, depression-

dejection, anger-hostility, vigor-activity, and fatigue-inertia (79).  Higher scores indicated 

higher levels for each sub-scale mood state and, with the exception of vigor, higher 

scores were considered negative. 

 

Eating Behavior 

Binge eating was assessed by the Binge Eating Scale (BES), which measures the severity 

of binge eating symptoms related to feelings, cognitions, and behavioral manifestations 

(80). Each of the 16 items contains statements that reflect a range of severity for each 

characteristic and have assigned weights. Total score results from summing the individual 

weights for the 16 items. High scores indicate more binge eating symptoms.  

 

Eating self-efficacy was assessed by the Eating Self-Efficacy Scale (ESES) and by the 

Weight Efficacy Life-Style Questionnaire (WEL). The ESES (81) consists of 25 items 

measuring two dimensions of efficacy to control overeating: negative affect and socially 

accepted circumstances. It is administered in a 7-point Likert format ranging from 1 ("no 

difficulty controlling eating") to 7 ("most difficulty controlling eating").  Higher scores 

indicate a lower level of self-efficacy for controlling overeating. The WEL (82) measures 

five dimensions of efficacy for weight management: availability, negative emotions, 

physical discomfort, positive activities, and social pressure, scored with a 10-point 

Likert-type answer key. Higher scores indicate higher self-efficacy.  
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Cognitive (eating) restraint, eating disinhibition, and perceived hunger were assessed 

with the Eating Inventory (EI), also known as the Three-Factor Eating Questionnaire, a 

51-item questionnaire that measures cognitions and behaviors associated with eating (83). 

The cognitive restraint scale measures conscious attempts to monitor and regulate intake; 

the disinhibition scale measures dysregulation of eating in response to cognitive or 

emotional clues; and the hunger scale measures feelings or perceptions of hunger. High 

scores indicate higher cognitive restraint, disinhibition and more feelings of hunger. 

 

Exercise 

Self-efficacy for exercise was assessed with the Self-Efficacy for Exercise Behaviors 

scale (84). This instrument was developed to measure an individual's belief or conviction 

that he/she can “stick with” an exercise program for at least 6 months under varying 

circumstances (e.g. when time is short, when undergoing a major life change, etc.) in the 

dimensions of making time for exercise and resisting relapse. Subjects answered to the 

11-item scale through a 5-point Likert-type answer key, ranging from A ("sure I could 

not do it") to E ("sure I could do it"), with higher scores indicating higher self-efficacy.  

Exercise perceived barriers were assessed with 11 items from a previously validated scale 

(85), which was developed to measure the extent to which the elements of time (e.g. 

being “too busy”), effort (e.g. being “too tired”), and other obstacles (e.g. “limiting health 

reason”) provide barriers to habitual physical activity. Some items were removed from 

the original scale since they did not apply to our population (e.g. “exercise interferes with 
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school”). It is administered in a 5-point Likert format ranging from A ("strongly 

disagree") to E ("strongly agree"). A higher score indicates more perceived barriers. 

 

We measured exercise-specific social support with 13 items from a scale developed by 

Sallis et al. (86) to assess support from family and friends targeted at exercise behavior 

over the past 3 months in the dimensions of participation/involvement (e.g. 

“friends/family offered to exercise with me”) and rewards/punishment (e.g. “criticized 

me for exercising”). Originally, this instrument measured support from friends and family 

separately, while in our study they were assessed together, i.e. in the same scale. It is 

administered in a 5-point Likert format ranging from 1 ("none") to 5 ("often").  Higher 

scores indicate higher perceived social support.  

 

Self-Image 

Self-esteem was assessed by Rosenberg’s Self-esteem/Self-concept questionnaire (87). It 

assesses an individual's level of self-respect and positive self-opinion.  It consists of 13 

statements (e.g. “I certainly feel useless at times”) for which subjects are asked to 

respond either "agree" or "disagree". A composite score of all items is obtained with 

higher scores indicating higher self-esteem. 

 

The Self-Motivation Inventory (SMI) was used to measure a general tendency to 

persevere, finish tasks initiated, maintain self-discipline, and motivate oneself (88). This 

inventory consists of 40 items, administered in a 5-point Likert format ranging from 1 
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("extremely uncharacteristic of me") to 5 ("extremely characteristic of me"). All items are 

averaged to provide one composite score with higher scores indicating higher self-

motivation.  

 

Three questionnaires were used to assess body image. The Body Shape Questionnaire 

measures concerns with body shape, in particular the experience of "feeling fat" (89). The 

questionnaire consists of 34 items and is administered in a 6-point Likert format ranging 

from 1 ("never") to 6 ("always"). The sum of all questions (e.g. “Have you felt so bad 

about your shape that you have cried?”) provides a total score for body shape concerns, 

with higher scores indicating higher body shape concerns.  

 

Body size dissatisfaction was assessed through the Body Image Assessment 

Questionnaire consisting of 9 body silhouettes of increasing size, from which subjects are 

asked to chose their self (closest to their actual size) and ideal figures (90). The 

dissatisfaction score is achieved by subtracting ideal from actual size, with higher scores 

indicating a higher self-ideal disparity or higher body size dissatisfaction (91).  

The Body Cathexis Questionnaire consists of 44 items listing various parts or 

characteristics of one’s body and body function (ears, width of shoulders, voice, 

flexibility, etc.) and each item is measured on a 5-point Likert scale, from “have strong 

negative feelings” to “have strong positive feelings” (92). The sum of all scores provides 

an overall body image index with higher scores indicating more positive body image.  
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Dietary Intake 

Baseline dietary energy, nutrient (carbohydrate, protein, fat, calcium, fiber) and food 

group intake (fruit & vegetable servings) was assessed using 3 randomly assigned days of 

diet records.  Three days of diet records provided a sufficient number of days with which 

to measure energy intake and major nutrients for our sample size (93).  Each 3-day 

recording period included one weekend day and two non-consecutive weekdays.  

Subjects completed 1½ hours of dietary recall training before each recording period.  The 

training consisted of participatory portion size and dimensions estimation activities, 

instruction on recording food descriptions and preparations, and evaluation of portion 

size estimation accuracy (94).  Participants were instructed to eat their usual diet during 

dietary data collection days.  Dietary records were completed at baseline by participants.  

Since psychosocial questionnaires were completed on five different occasions, some 

subjects completed dietary records before completion of all psychosocial questionnaires.  

Trained technicians reviewed the diet records with the participants for completeness and 

accuracy after each recording period.  The diet records were analyzed for total energy and 

select nutrient intake by trained technicians using ESHA Food Processor software version 

7.5, Salem, OR. 

 

Assessment of Energy Plausibility 

The Goldberg cut-off equation was used to identify energy underreporters (UR) and 

energy overreporters (OR) (47).  All subjects were categorized into energy plausibility 

groups using the ratio of their self-reported energy intake from 3-day diet records (EIrep) 
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to basal metabolic rate (BMR).  Subjects with a EIrep:BMR less than 1.36 were 

categorized as UR, between 1.36 and 1.54 were categorized as accurate energy reporters 

(AR) and greater than 1.54 were categorized as OR.  These cut-off values were derived 

using the guidelines outlined by Black (47) for applying the Goldberg cut-off equation.  

Under the assumption that EI:BMR = PAL (physical activity level) the confidence limits 

of agreement between EIrep:BMR and PAL were determined using the following 

equations:  

 EIrep:BMR < PAL x exp [s.d.max x {(S/100/)√n)}]  (underreporters) 

 EIrep:BMR > PAL x exp [s.d.min x {(S/100)/√n)}]  (overreporters) 

 
 
 S =     CV2wEI + CV2wB = CV2tP 
                           d 
 

PAL was determined to be 1.45 from the mean of the study population.  A confidence 

limit of 99% was used and s.d.min of -3 and s.d.max of +3 were used for the lower and 

upper confidence limits, respectfully.  The within–subject coefficient of variation (CV) in 

energy intake (CV2wEI) was calculated to be 0.26 from the mean of the 3-day reported 

energy intake of the sample.  The CV of repeated BMR measurements (CV2wB) was 

calculated to be 0.129 from BMR measurements recorded by indirect calorimetry.  

Finally, CV in PAL was calculated to be 0.29 from subject reported physical activity 

from the 7-Day Physical Activity Recall (70).  Imputation of the measured and study-

specific CVs into the Goldberg cut-off equation determined the study-specific confidence 

limits (i.e. cut-off points) that discriminate whether a reported energy intake is plausible 



 
 
 

 

81

or implausible during the recording period.  An example of how a subject was identified 

as either an energy under- or overreporter using the equation as calculated above is 

shown below:    

Example of Energy Underreporter: 

Subject A: 

EIrep = 1489 kcals; BMR = 1575 kcals EIrep:BMR (1489/1575) = 0.95 

Energy Plausibility: 0.95 < 1.36 = energy underreporter 

 

STATISTICAL ANALYSIS 

Statistical analyses were completed using the Statistical Package for the Social Sciences 

(SPSS, version 12.0).  Measures of central tendency and distribution were examined at 

baseline to test for normality.  Means, standard deviations, and correlations were run for 

all dependent variables and independent variables.  Pearson correlations were run to 

estimate the linear relationship between baseline independent variables (descriptive, 

psychosocial, and dietary) and dependent variables (energy plausibility ratio, baseline 

total energy, baseline nutrient intake, baseline food group intake category) with normal 

distributions.  When data involved variables with non-normal distributions, such as 

psychosocial questionnaire variables, Spearman rank-order correlations were used 

instead.   

 

Categories were created to help organize the dietary, descriptive and psychosocial 

measures and simplify the approach to analysis.  A schematic (Figure 1) shows examples 
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of variables identified in each category that may relate to accuracy of self-reported 

energy intake and energy plausibility.  Statistical analyses considered the use of variables 

listed under each category in Figure 1.  Psychosocial variables used included both 

subscale scores from questionnaires and the master summary score for a specific 

questionnaire. 

 

To conduct a preliminary analysis exploring the characteristics associated with energy 

UR compared to AR and OR compared to AR, subjects were split into groups based on 

the plausibility of their self-reported energy intake as described above.  Independent 

samples t-tests or Mann Whitney U, for variables with non-normal distributions, was 

used to explore the qualitative differences between groups in order to identify specific 

qualities that distinguish among groups.  Analysis of variance (ANOVA) followed by the 

multiple comparison (post-hoc) test, Bonferroni, was used to test for differences between 

energy UR, AR, and OR. 

 

Logistic regression with backwards stepwise selection was used to predict energy 

plausibility group classification using baseline descriptive, behavioral and psychosocial 

measures.  All variables identified from mean comparison analysis with energy 

plausibility groups and a P-value ≤0.10 were evaluated for inclusion in logistic regression 

models (See Appendix B for further explanation of logistic regression model 

development procedure).  Due to the large number of tests done and variables computed, 

choosing this higher level of significance would allow for assurance that covariates with 
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significant associations with the measured dependent variable (energy plausibility group) 

would not be excluded.  Correlations were run among variables in each of the 9 different 

categories (Figure 1) and among correlated variables only one was entered into the model 

at a time followed by substitutions with other correlated variables to see if the model was 

improved.  When applicable, in each category master summary scores were included as 

covariates first, before sub-scale scores were substituted for that variable in an attempt to 

improve the overall final model.  P-values of 0.10 and 0.11 were chosen for entry and 

removal, respectfully.  The final model chosen represented the model that maximized the 

overall classification by predicted energy plausibility group.  This approach was modeled 

after the statistical approach by Tooze et al. (18).  

 

To graphically show comparative relationships among covariates categorizing energy 

plausibility group (UR compared with AR and OR compared with AR) box plots were 

created.  Independent sample T-test or Mann Whitney U test was used to determine if 

significant differences existed between groups.  Additionally, variables identified 

correlated to energy plausibility were divided into tertiles for analysis using box plots.  

ANOVA followed by post-hoc analysis with Bonferroni was used to determine if 

significant differences existed between groups.   
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RESULTS 

 

Descriptive Statistics 

The baseline characteristics of the subject participants and their dietary intake are 

presented in Table 1 for the full sample and by energy plausibility group.  Categorization 

of energy plausibility using the Goldberg equation (47) divided the sample into 71 UR 

(46% total sample), 27 AR (17% of total sample), and 57 OR (37% of total sample).  On 

average subjects were 47.9±4.4 y old and age did not differ significantly among energy 

plausibility group.  AR had the most y of education, although only significantly more 

than the UR.  All three groups had similar body composition with the exception of waist-

to-hip ratio which was significantly larger in the UR compared to OR.  As would be 

expected, significant differences presented among groups for all dietary variables with 

the exception of number of fruit and vegetable servings.  Overall, UR compared to OR 

were similar in age, but weighed more (86.0±12.5 kg vs. 83.4±12.8), consumed close to 

1000 fewer kcals/d, and had larger percentages of energy intake from carbohydrate and 

fat. 

 

Characteristics of Energy Under- and Overreporters 

Table 2 shows comparison of means for baseline psychosocial and behavioral 

characteristics of AR and UR.  Compared with subjects categorized at AR, UR reported a 

weight history of fewer y at baseline weight and less teasing of physical appearance.  

Further UR had less weight loss readiness and higher hopes for weight loss maintenance 
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after 2 y, as determined from the reported lower percentage of their baseline weight that 

UR would consider disappointing weight loss maintenance (i.e. weight loss outcome 

evaluation).  On the other hand, UR reported a lower impact of weight on their quality of 

life, better health and quality of life, more social support, less depression, less anger, 

more vigor, less eating disinhibition and higher weight management self-efficacy.  UR 

were also more intrinsically motivated to exercise and had better body- and self-image 

compared with AR.  

 

Comparison of means for baseline psychosocial and behavioral characteristics in subjects 

categorized as AR or OR are shown in Table 3.  OR, like UR, reported higher weight 

loss outcome evaluations for weight loss maintenance at 2 y, better health, less anger, 

more vigor, better body image, and more intrinsic motivation to exercise compared with 

AR.  Comparison of mean differences among select psychosocial variables between UR 

and AR, and OR and AR are shown in Figure 2a and Figure 2b, respectfully. 

 

Dietary Associations with Psychosocial Variables in Energy Under- and Overreporters 

Significant correlations, for UR and OR, between energy and nutrient intakes and 

psychosocial and behavioral variables are shown in Table 4.  These results highlight 

dietary associations with measures of weight/dieting history, weight loss readiness, 

weight loss outcome evaluations, impact of weight on quality of life, barriers to being 

physically active and self-image or self-concept in UR.  There is a clear inverse 

relationship of carbohydrate, fiber, and fruit and vegetable intake with weight history and 
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weight outcome self-evaluation in UR.  Numerous relationships presented between fruit 

and vegetable intake and psychosocial and behavioral variables in UR.  The mean 

differences among tertiles of fruit and vegetable servings with select psychosocial and 

behavioral variables in are shown in Figure 3.  Overall, greater fruit and vegetable 

consumption in UR was associated with fewer barriers to exercise, more self-motivation, 

less impact of weight on quality of life, more weight management self-efficacy, and a 

more positive body image.  In OR, dietary associations presented with measures of 

weight loss readiness and weight loss outcome evaluations.  Analyses demonstrate that as 

baseline energy and protein intake increase subjects have more stringent evaluations of 

what they consider disappointing weight loss maintenance 2 y after initial weight loss 

intervention.  Further, protein intake was positively associated with weight loss readiness 

in OR. 

 

Prediction of Energy Under- or Overreporting 

The results of the logistic regression models predicting implausible energy intake are 

presented in Table 5.  Models presented in Table 5 represent the model, based on 

exploratory analysis, with the greatest sensitivity for predicting UR or OR.  Sensitivity 

was assessed by the percentage predicted correctly for UR or OR, with a higher 

percentage equating to better sensitivity (Table 6).  As seen in Table 6, the model for 

predicting UR was able to classify 95.8% of subjects (UR and AR, n=98) correctly as UR 

and the model for predicting OR was almost as sensitive, classifying 94.7% of subjects 

(OR and AR, n=84) correctly.  Neither model was very specific, especially the UR 
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model, which only correctly predicted AR at a rate of 48.1%.  Psychosocial variables 

contributing to the predictive power of the UR model included y of education, weight 

loss outcome evaluation for disappointing weight loss maintenance at 2y, perceived 

intrinsic motivation to exercise, social support to exercise, body shape concerns, and self-

perception of one’s physical condition.  Variables contributing to the predictive power of 

the OR model included both dietary (carbohydrate, and fat) and psychosocial variables 

(health-related quality of life and profile of mood status anger/hostility level).    

 

Psychosocial and dietary relationships with energy plausibility 

The psychosocial and dietary relationships identified from logistic regression models 

with energy plausibility are presented in Figures 4 and 5.  Figure 4 shows a decreased 

odds of energy underreporting with increasing y of education, a lower disappointment 

with a smaller percentage of weight loss maintained after 2 y, and interestingly, lower 

body shape concerns.  Conversely, there was a demonstrated increased odds of energy 

underreporting with more intrinsic motivation to and more exercise social support.  

Figure 5 shows what might be expected with OR that with increasing dietary intake of 

carbohydrate and fat there is an increased risk of energy overreporting.  Further, higher 

scores for health related quality of life reflect an increased odds of energy overreporting.   

 

DISCUSSION 

This analysis evaluating the psychosocial and behavioral factors that distinguish and 

predict UR and OR from AR, adds to the growing body of research exploring 
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psychosocial and behavioral factors related to why overweight middle-aged females 

misreport energy intake (5-19).  The percentage of the subject sample in this study 

categorized as UR, 46%, fell within the range, 2% to 85%, reported from previous 

literature (5-19).  Likewise, the percentage of the subject sample categorized as OR, 37%, 

fell near the upper end of the range, 5% to 39%, reported from previous literature (10, 14, 

20, 21). Numerous factors have been demonstrated and postulated to be associated with 

energy underreporting including eating restraint and disinhibition (12, 17, 18, 21, 36-45), 

social desirability (9, 14, 17, 18, 38-40), body image and dieting/weight history (6, 7, 9, 

10, 12, 14, 15, 17, 18, 46), and depression, anxiety and fear of negative evaluation (18, 

23).  While evaluation of the influence of social desirability on reporting accuracy was 

not measured, this study, to the best of the authors’ knowledge, contains the most 

extensive collection of psychosocial and behavioral measures evaluated in relation to 

energy plausibility to date.  Exploratory analyses were conducted on 100 variables from 

within 9 categories demonstrated in published literature or hypothesized to be associated 

with reporting accuracy (Figure 1).  The extensive evaluation undertaken with each 

variable singly, and then in consideration of the interrelated nature among associated 

variables, allowed for a thorough evaluation of the potential psychosocial associations 

with reporting accuracy.  

 

Results indicate that the baseline psychosocial factors most important in predicting 

energy plausibility include measures of years of education, dietary nutrient and food 

group intake, diet and weight history, weight loss readiness, weight loss outcome 
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evaluations, impact of weight on quality of life, profile of mood states, barriers to 

physical activity and self-image or self-concept.   

 

Baseline analysis showed that the profile of a subject categorized as an UR differed 

greatly from that of a subject categorized as an AR or OR (Tables 1, 2 and 3).  In 

comparison with AR, UR has less y of education (15.6±4.7 y vs. 17.3±2.5 y) and higher 

BMI (31.4±3.7 vs. 30.3±3.3).  Although, neither difference was statistically significant, 

previous research has shown greater underreporting in people with less education (6, 11, 

22, 49) and a higher BMI (6, 8, 10-12, 15, 16, 22, 23).  Further comparison among AR 

and UR showed that UR reported less weight loss readiness, an original finding that has 

not be previously reported.  UR reported less impact of their weight on their quality of 

life as well as higher health related quality of life.  While quality of life has not been 

evaluated in relation to energy reporting accuracy, it has been shown that obesity can 

negatively impact quality of life (95, 96).  The potential exists that lower quality of life 

may be associated with energy misreporting among overweight people; however, our 

results did not support this.  A possible explanation may stem from previous research by 

Hassan et al (96) who reported that exercise was associated with improved quality of life 

scores.  In our sample, UR had higher scores for exercise intrinsic motivation than AR 

and this may help explain why we saw higher quality of life scores in this group.   

  

Psychological measures, including presence of depression, anxiety or distress have been 

shown to be associated with reporting accuracy (61).  Kretsch et al. (23) found a strong 
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positive correlation between depression score (as evaluated Beck Depression Index) and 

degree of difference between self-reported energy intake and measured energy intake 

from weighed diet records in obese women.  While the women in this study categorized 

as UR reported less depression than AR, it may be possible that these women were 

underreporting their depression, or in other words, in denial.  It has been theorized in the 

literature that low scores for measures of depression (<3) could be indicative of 

depression in people actively in denial of their depression (64).  Since depression has 

been shown to be prevalent in obese women (63), and associations have been found with 

energy underreporting, it is possible that the UR in this sample were indeed more 

depressed than AR, although such is only speculation that would require additional 

research for validation.  Further, it is possible that    

  

Another surprising finding was the better self-image scores reported by UR compared 

with AR.  This would lead to the assumption that UR had less concerns about their body, 

less body dissatisfaction and a better perceived physical condition.  Limited research has 

been done to evaluate body image in relation to reporting accuracy of energy intake and 

results have been divided.  Novotny et al. (14) found from regression analysis that as a 

subject’s body weight increased above their self-reported ideal body weight, 

underreporting increased.  Conversely, Horner et al. (9), found that women who 

perceived themselves as thin compared to those who perceived themselves as heavy 

underreported their energy intake more; specifically, a trend arose showing that women 

who were closer to their ideal body size were more likely to underreport.  Regardless, it is 
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important to acknowledge the difference between wanting to lose weight or reduce body 

size and having negative feelings about one’s own body (59).  It is possible then, that our 

sample of female UR were focused more on weight loss than body image improvement; 

therefore, their energy underreporting may have been reflective of their weight loss goals.  

Overall, it difficult to evaluate how body image influenced energy underreporting in this 

sample.  

  

The psychosocial profile of an OR (Table 3) reflect an individual who has a more 

stringent goal for ideal weight loss outcome, higher reported quality of life, less anger 

and more vigor, better body image and size acceptance, and more intrinsic motivation to 

exercise compared with an AR.  Overall, the OR profile is one of a happy individual with 

a positive body image.  This profile presents new characteristics of OR compared with 

what has been previously reported in the literature (10, 14).    

 

Numerous dietary associations with energy plausibility arose, predominantly in UR.  

Overall, greater baseline fruit and vegetable consumption in UR was associated with 

many positive psychosocial measures, suggesting that among UR improved psychosocial 

well-being may encourage the positive dietary behavior of higher reported (or actual) 

intake of fruit and vegetables.   Few significant dietary associations were found with OR.  

Both baseline total energy and protein intake presented inversely associated with subject-

selected weight outcome evaluation, suggesting that as reported protein intake increased, 

weight loss outcome evaluation became more stringent. 
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Results from the logistic regression models lend insight into the magnitude of effects 

psychosocial, dietary and behavioral variables can have on predicting energy plausibility.   

Overall, both the models for predicting UR and OR were sensitive for predicting their 

respective group (95.8% and 94.7%); however, they were not specific to accurately 

distinguish all AR from either UR or OR.  As a result these models are most applicable in 

the context of predicting implausible energy reporters.  Interpreting the practical meaning 

of these models shows that the odds of underreporting were reduced by 25% with each 

additional y of education.  This finding is similar to earlier research that has shown 

underreporting occurred more often in people with less education (6, 11, 22, 49).  

Subjects were also less likely to be UR as their perception of their physical condition 

improved.  This measure of self-image could indicate that a more positive body image is 

associated with improved reporting accuracy.  It has been suggested that a disturbance in 

one’s body image could manifest itself into guilt that may influence actual food 

consumption and/or report of food consumption (7).  Conversely, the odds of energy 

underreporting increased with more stringent weight loss outcome aspirations.  Those 

subjects who would consider modest weight loss disappointing were more likely to 

underreport.  While, subject-specific weight loss outcome evaluations have not been 

previously assessed in relation to energy plausibility, research has shown that among 

obese subjects seeking weight loss treatment subject-specific outcome evaluations for 

ideal weight loss are very optimistic, averaging a desired 32% reduction in initial body 

weight (72).  It is possible that such evaluations are larger (higher aspirations) in UR 
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compared with AR, although more research is needed in this area to validate this 

hypothesis.    

  

Interestingly, it was shown that the more intrinsically motivated to exercise a subject was, 

the more likely they were to underreport energy intake.  Additionally, the more social 

support a subject had to exercise the greater their odds of energy underreporting.  This 

finding of a direct association with increasing self-motivation and social support to 

exercise with energy underreporting is difficult to interpret since little has been published 

about the influence of physical activity on reporting accuracy and to our knowledge 

nothing has been published specifically on motivation or support to exercise.  Some 

research has shown lower levels of physical activity in UR (6, 10, 12) whereas other 

research has not found any associations (15, 46, 97). This discrepancy is likely due to 

different measurements of physical activity and sample populations.  The findings of this 

study may suggest that a person who is actively trying to control weight with self-

motivation and support to exercise may be more inclined to report lower calorie intake 

due to their heightened attention to active weight loss.  Research evaluating dieting 

history has shown that energy underreporting is associated with people who are currently 

attempting to lose weight (6, 7, 10, 12, 14, 18, 46). 

  

As mentioned earlier, body image arose as a distinguishing variable between UR and AR, 

and again as a predictor for energy underreporting.  Logistic regression models show that 

as body concerns increased a subject was less likely to be classified as an UR.  This is an 



 
 
 

 

94

appealing finding with the possibility that the more positive body image reported by UR 

may have been inaccurate and possibly indicative of denial of poor body image.  Future 

research is warranted to assess this possibility since current research is equivocal 

regarding the effect of body image on energy plausibility. 

  

Little has been reported on the psychosocial and behavioral qualities of OR outside of 

associations with lower BMI, younger age, male gender, and desire to gain weight (10).  

From the model for predicting OR in our sample we see that the odds of energy 

overreporting increased with higher macronutrient nutrient intake.  Additionally, as 

reported quality of life increased, the odds of energy overreporting also increased 

slightly.  Lastly, as anger and hostility rose, the odds of energy overreporting were 

reduced.  These original findings are exciting since, for the most part, the literature on 

energy plausibility had largely focused on energy underreporting, while sometimes 

mentioning energy overreporting occurred, but not evaluating this population.  Overall, 

the validity of these prediction models for energy plausibility need to be confirmed in 

larger, separate samples.   

 

This study has several limitations.  The validity of reported scores may have been 

affected by the large number of questionnaires completed.  Additionally, we cannot rule 

out the effect social desirability may have played in the reporting accuracy of not only 

energy intake but also psychosocial questionnaires.  Higher social desirability, or greater 

tendency to respond according to the “socially appropriate” response, has been associated 
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with a higher incidence of underreporting (9, 14, 17, 18, 38-40).  Research has also 

shown that social desirability can affect reporting accuracy on questionnaires completed 

by research study subjects (98).  A second limitation is the methodology, used to classify 

UR and OR.  While the Goldberg cut-off values are not the gold standard (doubly labeled 

water) for estimating energy plausibility, they have been used numerous times before in 

similar analyses (6, 10, 11, 13, 15) and present an affordable option for initial 

classification.  Outcomes demonstrated from studies using Goldberg cut-offs would 

benefit from validation in samples using the DLW method; however, as preliminary 

analysis, this method is sufficient.  Third, the extensive number of statistical tests 

performed increased the risk of type I error.  To some extent we limited inflating type I 

error by careful selection of variables for analysis.  Future validation studies will help 

confirm if results are valid or due to chance.  Fourth, the small sample size of each 

energy plausibility group limits our ability to detect many associations at typical 

significance levels of P<0.05 and therefore increases the risk for type II error.  Again, 

these analyses are exploratory in nature and do not propose any concrete associations, 

only areas for future research with stronger statistical power.  Lastly, the non-diverse, 

healthy, predominantly Caucasian, all middle-aged female, subject population limits 

generalizability of our results to other overweight populations.  Despite these limitations, 

our results do identify psychosocial and behavioral factors associated with energy 

plausibility that should be further explored in more diverse populations.   

 

 



 
 
 

 

96

CONCLUSION 

Variables from each of the 9 categories proposed to be associated with energy plausibility 

were found to be associated (Figure 1).  These analyses are only preliminary, but 

instrumental in evaluating psychosocial and behavioral variables not previously assessed 

in relationship to energy plausibility.  Variables from each of the 9 categories proposed to 

be associated with energy plausibility were found to be associated (Figure 1).  Further our 

analyses show that y of education, weight loss outcome evaluation for a disappointing 

weight loss at 2y, exercise perceived competence and social support to exercise, and body 

shape and image are the best predictors of energy underreporting.  Dietary carbohydrate 

and fat intake, health related quality of life, and profile of mood states (anger) presented 

as the best predictors of energy overreporting.  Identification of the psychosocial and 

behavioral characteristics of UR and OR can offer insight into new training methods that 

should be created to help reduce the likelihood of misreporting and thus improve the 

validity of nutrition, health and disease associations.  Overall, when interpreting the data 

associating psychosocial and behavioral characteristics with energy plausibility, it is 

important to consider how these characteristics are distributed among study subjects as 

well as how they may be related to the study outcome measure(s) (i.e. disease risk 

reduction or weight loss).  An improved understanding of how psychosocial and 

behavioral factors are associated with energy plausibility would provide basis for 

adjustment of select confounders, when necessary.  The ability to make adjustment in 

population(s) affected by energy under- or overreporting would greatly enhance the 
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reliability of research outcomes, reduce the risk of health or disease risk underestimation, 

and improve the understanding of nutrition, health and disease relationships.   
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Figure 1. Categories Related to Energy Plausibility of Self-Reported Energy Intake 
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Figure 2a. Comparison of mean differences among select psychosocial variables in 
energy underreporters (UR) compared with accurate reporters (AR)1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2b. Mean differences among select psychosocial variables2 in energy 
overreporters (OR) compared with accurate reporters (AR) 1 
 
 
 
 
 
 
 
 
 
 
1Higher scores = higher positive level for each variable.  
2SF-36 is a measure of health related quality of life. 
Abbreviations: IWQOL, impact of weight on quality of life; WtMngtSE, weight 
management self-efficacy 
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Figure 3.  Comparison of mean differences among tertiles of fruit and vegetable servings 
with select psychosocial variables in energy underreporters   
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Figure 3. Continued 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

*Significantly different from tertile 3, P≤0.05; #Significantly different from tertile 
2, P≤0.05.  aHigher number = more years at current wt. bHigher score = more 
self-motivation. cHigher score = higher perceived barriers to exercise.  dHigher 
score = less impact of weight on quality of life (QOL). eHigher percentage = less 
disappointment of a smaller weight loss maintenance after 2 y. fHigher 
percentage = higher acceptance of a smaller weight loss maintenance after 2 y.  
gHigher score = more positive body image.  
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Figure 4.  Comparison of mean differences among select psychosocial variables 
predictive of energy underreporting in energy underreporters (UR) compared with 
accurate reporters (AR) 
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aHigher number = more years of education.  bHigher percentage = less disappointment of a 
smaller weight loss maintenance after 2 y. cHigher score = higher intrinsic motivation to 
exercise. dHigher score = more exercise social support. eHigher score = more body concerns. 
fHigher score = higher level of self-perceived physical condition. 
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Figure 5. Comparison of mean differences among select psychosocial variables predictive 
of energy overreporting in energy overreporters (OR) compared with accurate reporters 
(AR) 
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aHigher number = more calcium intake.  bHigher number = more carbohydrate intake. 
cHigher number = more fat intake. dHigher score = better health related quality of life. 
eHigher score = higher level of anger or hostility. fHigher score = more social support 
to exercise. 
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Table 1. Baseline characteristics and dietary intake of underreporters (UR), accurate reporters 
(AR) and overreporters (OR)  
 

 UR  
(n = 71) 

AR  
(n = 27) 

OR  
(n = 57) 

ALL  
(n = 155) 

Age (y) 48.0±4.7 47.4±3.9 48.1±4.3 47.9±4.4 
Education (y) 15.6±2.3b 17.3±2.5a 16.3±3.3 16.1±2.8 
Weight (kg) 86.0±12.5  82.9±10.8 83.4±12.8 84.6±12.3
BMI (kg/m2) 31.4±3.7 30.3±3.3 30.8±4.1 31.0±3.8 
Body Fat (%) 44.6±5.4 44.7±6.2 44.2±4.9 44.5±5.3 
Waist:Hip 0.83±0.1c 0.82±0.1 0.81±0.1a 0.82±0.1 
Energy (kcals) 1517±260 b,c 1927±191 a,c 2453±367 a,b 1933±516
Protein (g) 67±19 b,c 82±17 a 91±22 a 78±23 
Carbohydrate (g) 187±44 b,c 255±41 a,c 284±68 a,b 235±70 
Fiber (g) 16±6c 18±5 21±6a 18±6 
Fat (g) 55±18 b,c 67±17 a,c 104±25 a,b 75±31 
Calcium (mg) 670±229 b,c 899±281 a,c 1057±329 a,b 852±328 
Fat (% of energy) 32±8c 31±7c 38±7 a,b 34±8 
CHO (% of energy) 50±9 53±7 c 46±8 b 49±8 
Protein (% of energy) 18±4c 17±3c 15±3a,b 16.5±4 
Fruit & Vegetable Servings (#) 3.8±2.3 4.3±2.3 4.3±2.2 4.1±2.3 
a = significantly different from UR 
b = significantly different from AR 
c = significantly different from OR 
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Table 2. Comparison of Means for Baseline Psychosocial and Behavioral Characteristics 
of AR and UR1 
 Baseline Value 
 Accurate Under P 
 (n=27) (n=71)  

Weight History    
      Years at Current Weight 3.0±5.0 2.0±2.0 0.00 
      General Appearance Related Teasing Score 1.6±0.7 1.5±0.6 0.08 
Readiness    
      Disappointing Weight Bias 2yr (%) 95.1±7.9 90.8±7.8 0.03 
      Brownell Emotional Eating 9.0±2.5 8.0±2.0 0.09 
      Brownell Hunger/Eating 8.0±1.0 8.0±2.0 0.01 
Life Status    
      IWQOL Social/Interpersonal 4.1±0.7 4.5±0.6 0.01 
      IWQOL Work 4.5±0.8 4.6±0.5 0.01 
      IWQOL Self-Esteem 3.3±0.9 3.7±0.8 0.05 
      IWQOL Master Score 3.8±0.5 4.1±0.5 0.07 
      HRQOL – Mental Health 75±15 80±10 0.09 
      HRQOL – Bodily Pain 80±10 85±10 0.08 
      HRQOL – General Health 70±15 80±15 0.06 
      Social Support Master Score 3.7±0.8 4.0±0.8 0.06 
Psychology    
      POMS depression 0.6±0.6 0.4±0.4 0.07 
      POMS anger/hostility 0.7±0.7 0.4±0.4 0.00 
      POMS vigor 1.8±0.8 2.1±0.8 0.09 
Eating Behavior    
      Eating Disinhibition 11.0±3.0 9.0±3.0 0.05 
      WtmgntSE Emotions 4.0±2.0 4.6±2.0 0.05 
      WtmngtSE Social Pressure 5.0±2.0 6.0±2.0 0.04 
      WtmngtSE Physical Discomfort 5.0±2.0 6.75±1.75 0.04 
      WtmngtSE Master Score 5.0±1.0 5.75±1.5 0.02 
Physical Activity    
      IMI – Interest/Enjoyment 3.0±1.0 3.5±0.75 0.08 
      IMI – Competence 3.0±0.75 3.5±0.75 0.04 
Self-Image    
      Body Image (ideal-perceived) 4.0±1.0 3.0±1.0 0.07 
      Body Shape Master Score 3.3±0.7 2.9±0.9 0.04 
      PSPP – Physical Condition 2.2±0.5 2.2±0.4 0.02 

*Comparison made by t-tests or Mann Whitney U when variable was not normally distributed. 1IW, impact 
of weight on quality of life subscales social/interpersonal, work, and self-esteem; HRQOL, health related 
quality of life subscales mental health, bodily pain, and general health, measured by SF-36; POMS, profile 
of mood states subscales depression, anger, and vigor; WtmngtSE, weight management self-efficacy 
subscales emotion, social pressure, and physical discomfort; PSPP, physical self-perception subscale 
physical condition; IMI, exercise intrinsic motivation subscales interest/enjoyment and competence. 
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Table 3. Comparison of Means for Baseline Psychosocial and Behavioral Characteristics 
of AR and OR1 

 Baseline Value 
 Accurate Over P 
 (27) (n = 57)  

Readiness    
      Disappointing Weight Bias 2yr (%) 95.1±7.9 91.3±7.7 0.04 
    
Life Status    
      HRQOL - Body Pain 80±12 85±16 0.02 
      HRQOL - General Health 70±16 80±16 0.01 
      HRQOL - Physical Health 79.9±12.3 82.9±17.1 0.04 
    
Psychology    
      POMS – anger/hostility 0.7±0.7 0.4±0.4 0.06 
      POMS - vigor 1.8±0.8 2.1±0.6 0.06 
    
Physical Activity    
      IMI – Master Score 3.1±0.7 3.4±0.7 0.05 
    
Self-Image    
      Body Image (ideal-perceived) 4.0±1.0 3.0±1.0 0.07 

*Comparison made by t-tests or Mann Whitney U when variable was not normally distributed. 
1HRQOL, health related quality of life subscales bodily pain, general health, and physical health, 
measured by SF-36; POMS, profile of mood states subscales anger and vigor; IMI, exercise 
intrinsic motivation. 
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Table 4: Correlations1 for baseline psychosocial and behavioral variables2 with baseline 
energy and nutrient intake 
 Underreporters Overreporters
Baseline CHO   
      Yrs at Current Wt -0.31** -0.08 
Baseline Fiber 
      Wt Up/Down 10# -0.25* -0.08 
      WtOutc Dream Bias 0.35** 0.10 
      WtOtc Accept Bias (2y) 0.38** 0.03 
      WtOtc Accept Bias (16wk) 0.26* -0.08 
      WtOutc Happy Bias (2y) 0.38** 0.05 
      WtOutc Happy Bias (16wk) 0.35** -0.11 
      WtOutc Disappointing Bias (2y) 0.26* 0.09 
      IWQOL Master Score 0.27* -0.04 

Baseline Fruit & Vegetable 
      Yrs at Current Wt -0.25* -0.24 
      Adolescent Wt Status (under/norm/over) 0.29* -0.03 
      WtOutc Disappointing Bias (2y) 0.31** -0.12 
      WtOutc Accept Bias (2y) 0.24* 0.04 
      Barriers to Change3 -0.24* 0.19 
      Self Motivation  0.39* 0.14 
      IWQOL Master Score 0.27* 0.10 
      WtMngtSE Master Score 0.30* 0.07 
      Barriers to Exercise Master Score -0.32** 0.10 
      IMI Master Score 0.30* 0.16 
      Body Cathexis Master Score 0.30* 0.20 
Baseline Protein 

Significant Wt Loss/2yr 0.24* 0.03 
Adolescent Wt Status (under/norm/over) 0.26* 0.13 
WtOutc Disappointing Bias (2y) -0.21 -0.32* 
Wt Loss Readiness4 -0.02 0.29* 

Baseline Energy 
Adolescent Wt Status (under/norm/over) 0.26* 0.11 
WtOutc Disappointing Bias (2y) -0.10 -0.28* 

*P≤0.05, **P≤0.01 
1Pearson or Spearman Rank Order Correlations 
2IWQOL, impact of weight on quality of life; WtOutc, weight outcome for dream weight, acceptable 
weight after 2y and 16 wk, happy weight after 2y and 16wk, and disappointing weight after 2y; WtMngtSE, 
weight management self-efficacy; IMI, exercise intrinsic motivation 
3Barriers to behavior and exercise change assed by Martin Process.  
4moeasured by Dieting Readiness Test. 
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Table 5.  Odds ratio of under- or overreporting energy intake from multiple logistic 
regression models1 
 
 Odds Ratio (95% CI) P 
Underreporters   

Years of Education 0.75 (0.59, 0.94) 0.01 
Disappointing Weight Bias 2y 0.91 (0.84, 0.98) 0.02 

IMI - Perceived Competence 2.31 (0.94, 5.70) 0.07 
Exercise Social Support 3.06 (1.08, 8.68) 0.04 

Body Shape Score 0.40 (0.20, 0.82) 0.01 
PSPP - Physical Condition 0.17 (0.04, 0.84) 0.03 

Overreporters   
Dietary Carbohydrate, g 1.03 (1.01, 1.05) 0.01 

Dietary Fat, g 1.23 (1.10, 1.35) 0.00 
HRQOL - General Health 1.07 (0.97, 1.14) 0.05 

POMS - Anger 0.14 (0.10, 1.82) 0.13 
1IMI, Exercise intrinsic motivation subscale perceived competence; PSPP, physical self-perception; 
HRQOL, health related quality of life subscale general health assessed by SF-36; POMS, profile of mood 
status subscale anger 
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Table 6. Logistic Regression Classification Table 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Observed Predicted %Correct 
Underreporters AR UR  

AR 13 14 48.1 
UR  3 68 95.8 

Overall Percentage 82.7 
   
Observed Predicted %Correct 
Overreporters AR OR 

AR 22 5 81.5 
OR  3 54 94.7 

Overall Percentage 90.5 
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Chapter 4. 

Psychosocial, behavioral and dietary associations with weight loss in overweight 

perimenopausal women differs among energy under- and overreporters. 

 

ABSTRACT 

Background: Identifying factors that can predict successful weight loss in specific 

groups prior to weight loss treatment allows for development of a targeted program to 

achieve success. 

Objective: Our objective was to extend our previous research of short-term (4mo) weight 

loss predictors to evaluate if predictor variables varied by energy plausibility 

classification (under or overreported energy intake). 

Design:  Subjects were 155 overweight or obese middle-aged women participating in a 

4mo lifestyle weight loss program.  Based on self-reported intake from 3-d dietary 

records, women were categorized as energy underreporters (n=71) or energy 

overreporters (n=57), using the cut-off values for the energy plausibility equation defined 

by Goldberg.  All subjects completed a comprehensive behavioral and psychosocial 

battery assessing dietary intake, diet and weight history, life status, weight loss readiness, 

psychology, eating behavior, physical activity, and self-image. 

Results:  Predictors of successful weight loss in the full sample were more education (y), 

fewer y at current weight, no history of significant weight loss/2y, adolescent weight 

status, less stringent acceptable weight loss evaluation, more vigor, and higher fruit and 

vegetable servings. Higher fruit and vegetable servings, fewer y at current weight, 
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adolescent weight status, less previous dieting, lower BMI, and fewer barriers to exercise, 

were predictive of weight loss in the underreporters.  Higher baseline TEE, no history of 

significant weight loss/2y, a more positive profile of mood states, and more perceived 

hunger were predictive of successful weight loss in overreporters.   

Conclusion: Validation of these results and further identification of the psychosocial, 

behavioral, and dietary factors predictive of weight loss success in energy misreporters 

will lead to the ability of researchers to screen for such predictors and correspondingly 

tailor behavioral weight management therapy and treatment programs.   
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INTRODUCTION 

The ability to predict which overweight people will be successful at achieving weight 

loss has been an elusive goal of many researchers who have published original 

investigations or extensive reviews on the subject (24-29).  Determining what factors 

help predict weight loss is difficult given the heterogeneity of obesity - not all overweight 

or obese respond to weight loss treatment similarly (30).  Regardless, identifying these 

factors prior to weight loss treatment allows for identification of the best program (i.e. 

individualized, focused on strengths and/or weaknesses identified from pre-treatment 

assessment) to achieve success (31).   

 

While research attention has focused on the factors that help predict which people will be 

successful or unsuccessful at losing weight, nothing is known about a sub-sample of 

people enrolled in weight loss programs, energy misreporters.  Energy misreporters, more 

specifically categorized as energy under- or overreporters, are people who self-report 

implausible energy intake (under or over estimations) compared to measured (i.e. doubly 

labeled water, direct/indirect calorimetry) or estimated total energy expenditure (7, 34).  

The principle underlying energy plausibility estimates is that energy intake must equal 

energy expenditure for energy balance and weight stabilization to occur (7).  Research 

shows that the frequency of energy underreporting ranges between 2% to 85% (5-19) and 

energy overreporting between 1%-39% of a study subject population (10, 14, 20, 21).  

These numbers in combination with an established association between energy 

underreporting and higher BMI (6, 8, 10-12, 15, 16, 22, 23), identify two unique 
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populations that have not been adequately evaluated to assess what factors predict 

successful weight loss.  It has further been suggested that the prevalence of energy 

underreporting in the obese may explain why so many fail to lose weight (7).  

 

While, various psychosocial and descriptive factors that distinguish between under- and 

accurate reporters have been identified (6, 8, 10, 11, 14, 15, 21, 22), little is known about 

the characteristics of overreporters and nothing is known about how these factors 

influence weight loss success in either group.  Identifying these weight loss predictors in 

energy under- and overreporters participating in weight loss interventions can help 

individualize weight loss approaches (27, 30) and potentially improve success.  The 

objective of this study was to extend our previous research of short-term (4mo) weight 

loss predictors in a sub-sample of the Healthy Weight 4 Life (HW4L) study population 

(26) to evaluate short-term weight loss predictors in the full sample and, specifically, 

evaluate if predictor variables varied by energy plausibility classification (under- or 

overreported energy intake).  Due to the novel focus of this research, we selected an 

exploratory approach identifying weight loss predictors in energy under- and 

overreporters in combination with building upon factors we previously identified (26), as 

predictive of short-term weight loss.   
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METHODS 

 

Subjects 

This study is part of a two-year weight loss and weight maintenance lifestyle intervention 

in overweight or obese perimenopausal women. Previous research from this intervention 

has reported on the predictors of short-term weight loss (26) as well as baseline correlates 

of 16-month weight loss (65).  The present study includes 155 women who entered the 4-

month weight loss program and for whom baseline dietary energy and nutrient intake 

measurements are complete.  Subjects were recruited from the community through 

newspaper and TV advertisements.  Approximately 700 women inquired about the study 

and close to 35% (245 individuals) met all inclusion criteria and were invited to 

orientation sessions. Subjects were required to be between 40 and 55 years of age, have a 

BMI between 30.0 and 38.0 kg/m2, be a non-smoker, and be free from major illnesses to 

be eligible for the study. Of the 245 women who attended an orientation session, 161 

volunteered for the study and entered the behavioral weight management intervention.  

Six women did not have complete baseline dietary energy and nutrient intake data and 

were excluded from this study. All participants agreed to refrain from participating in any 

other weight loss program during this study period. The University of Arizona’s Human 

Subjects Institutional Review Board approved the study and all participants gave written 

informed consent prior to participation in the study. 
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Intervention 

After baseline testing, subjects were randomly assigned to groups of approximately equal 

size (25-29 subjects/group), which met with the intervention team once a week, for 150 

min per session, over 16 consecutive weeks. Physical activity, nutrition, psychology, and 

behavior modification experts presented subjects with information, interactive activities, 

and problem solving strategies targeting healthier lifestyles and weight reduction. All 

groups received the same 16-week intervention. Subjects were encouraged to make 

progressive and realistic changes in their lifestyle, primarily reducing energy intake and 

increasing physical activity and energy expenditure, resulting in a moderate daily energy 

deficit (less 300-500 kcal/d). Individualized goals for energy intake (EI) and expenditure 

(EE) were provided to all subjects and slow, progressive weight loss (about 0.5 kg a 

week) was recommended. Cognitive-behavioral strategies used to improve compliance 

included self-monitoring, self-efficacy enhancement, relapse prevention, contingency 

management, and social support.  Further details on the design and methods of this study 

have been described previously (26). 

 

Reduced energy intake diet plans were established for each participant during the run-in 

phase of the study.  Calorie levels to promote weight loss for each participant were 

developed based on their estimated resting energy expenditure (REE) (99) multiplied by 

an activity factor (very light activity, 1.3) per RDA 1989 recommendations (100).  The 

result was the midpoint calorie goal, with a recommended intake of approximately 200 

kcal below the midpoint.  A kcal level below 1200 was never recommended.  Diet 
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patterns by kcal level were given to all subjects.  Emphasis for dietary goals was placed 

on a portion-size controlled eating pattern through consumption of a variety of foods that 

encouraged lowering saturated and trans fats and refined carbohydrate intakes while 

maintaining protein intake at 1.25 g/kg body weight. 

 

Measurements 

Measures obtained from questionnaires were chosen to cover 9 areas considered to be 

relevant to the successful weight loss (66-68).  These areas included descriptives (i.e. age, 

years of education), diet (i.e. fiber intake, fruit and vegetable intake) diet and weight 

history (i.e. years at current weight, adolescent weight status), life status (i.e. quality of 

life, impact of weight on quality of life), weight loss readiness (i.e. weight loss readiness 

– emotional eating, weight outcome evaluations), psychology (i.e. depression, vigor), 

eating behavior (i.e. perceived hunger, binge eating), physical activity (i.e. exercise 

perceived barriers, exercise self-efficacy), and self-image (i.e. body shape, body image).  

Questionnaires were completed on 5 separate occasions, 4 of them in a classroom setting 

supervised by a staff member and one time at the subject’s leisure without supervision.   

 

Body habitus 

Weight was measured twice, to the nearest 0.1 kg (average was used), with subjects 

wearing light clothes and without shoes, using an electronic scale (SECA model 770, 

Hamburg, Germany). Height was measured twice; to the nearest 0.1cm (average was 

used). Body mass index (BMI) in kilograms per squared meter was calculated from WT 
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(kg) and HT (m). Dual energy x-ray absorptiometry (DXA, Lunar DPX-IQ, software 

version 4.6) was used to measure fat mass and body fat percentage. Waist and hip 

circumferences (cm) were measured three times by one trained technician, following the 

procedures from the Arlie conference (69). The waist-to-hip ratio (WHR) was derived 

from the waist and hip circumferences.  

 

Physical activity 

Leisure-time physical activity was assessed at baseline and follow-up, using the Seven-

Day Physical Activity Recall interview (70). This instrument measures leisure and 

occupational energy expenditure during the seven days prior to the interview. Energy 

expenditure was calculated based on self-reported time spent in light, moderate, hard, and 

very hard activities. Exercise energy expenditure (EEE) was derived from adding the 

energy expenditure of all activities of at least moderate intensity (≥3.8 METs), equivalent 

to walking briskly (71). 

 

Psychosocial variables 

A comprehensive battery of potential predictors of weight loss, covering several areas 

considered to be relevant for weight management, including eating and exercise-related 

variables, body image, and quality of life were evaluated (66-68). Weight/dieting history, 

weight outcome evaluations/expectations, and psychological measures (mood, self-

esteem, self-motivation) were also tested as potential prospective predictors of success. 

Questionnaires used in this study consisted of previously validated instruments available 
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in the literature, whose psychometric qualities have been demonstrated. The variables 

reported herein were selected from the larger psychometric database as the most likely to 

prospectively predict short-term (4mo) weight loss.  Full descriptions of these 

questionnaires have been previously reported (26), and a thorough explanation of items 

within each questionnaire is presented in Appendix A. 

 

Dietary Intake 

 

Baseline dietary energy, nutrient and food group intake was assessed using 3 randomly 

assigned days of diet records.  Three days of diet records provided a sufficient number of 

days with which to measure major nutrients for our sample size (93).  Each 3-day 

recording period included one weekend day and two non-consecutive weekdays.  

Subjects completed 1½ hours of dietary recall training before each recording period.  The 

training consisted of participatory portion size and dimensions estimation activities, 

instruction on recording food descriptions and preparations, and evaluation of portion 

size estimation accuracy (94).  Participants were instructed to eat their usual diet during 

dietary data collection days.  Dietary records were completed at baseline by participants.  

Since psychosocial questionnaires were completed on five different occasions, some 

subjects completed dietary records before completion of all psychosocial questionnaires.  

Trained technicians reviewed the diet records with the participants for completeness and 

accuracy after each recording period.  The diet records were analyzed for total energy, 

nutrient (carbohydrate, protein, fat, fiber, calcium) and food group (fruit and vegetable) 
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intake by trained technicians using ESHA Food Processor software version 7.5, Salem, 

OR. 

 

Assessment of Energy Plausibility 

The Goldberg cut-off equation was used to identify energy underreporters (UR) and 

energy overreporters (OR) (47).  All subjects were categorized into energy plausibility 

groups using the ratio of their self-reported energy intake from 3-day diet records (EIrep) 

to basal metabolic rate (BMR).  Subjects with a EIrep:BMR less than 1.36 were 

categorized as UR, between 1.36 and 1.54 were categorized as energy accurate reporters 

(AR) and greater than 1.54 were categorized as OR.  These cut-off values were derived 

using the guidelines outlined by Black (47) for applying the Goldberg cut-off equation.  

Under the assumption that EI:BMR = PAL (physical activity level) the confidence limits 

of agreement between EIrep:BMR and PAL were determined using the following 

equations:  

 EIrep:BMR < PAL x exp [s.d.max x {(S/100/)√n)}]  (underreporters) 
 EIrep:BMR > PAL x exp [s.d.min x {(S/100)/√n)}]  (overreporters) 
 
 S =     CV2wEI + CV2wB = CV2tP 
                           d 
 

PAL was determined to be 1.45 from the mean of the study population.  A confidence 

limit of 99% was used and s.d.min of -3 and s.d.max of +3 were used for the lower and 

upper confidence limits, respectfully.  The within–subject coefficient of variation (CV) in 

energy intake (CV2wEI) was calculated to be 0.26 from the mean of the 3-day reported 

energy intake of the sample.  The CV of repeated BMR measurements (CV2wB) was 
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calculated to be 0.129 from BMR measurements recorded by indirect calorimetry.  

Finally, CV in PAL was calculated to be 0.29 from subject reported physical activity 

from the 7-Day Physical Activity Recall (70).  Imputation of the measured and study-

specific CVs into the Goldberg cut-off equation determined the study-specific confidence 

limits (i.e. cut-off points) that discriminate whether a reported energy intake is plausible 

or implausible during the recording period.      

 

STATISTICAL ANALYSIS 

Statistical analyses were completed using the Statistical Package for the Social Sciences 

(SPSS, version 12.0). Measures of central tendency and distribution were examined at 

baseline to test for normality.  Means, standard deviations, and correlations were run for 

all dependent variables and independent variables.  Pearson correlations were run to 

estimate the linear relationship between baseline independent variables (descriptive, 

psychosocial, and dietary) and dependent variables (weight loss) with normal 

distributions.  When data involved variables with non-normal distributions, such as 

psychosocial questionnaire variables, Spearman rank-order correlations were used 

instead.   

 

Categories of variables were created to help organize the dietary, descriptive, behavioral 

and psychosocial measures and simplify the approach to analysis.  A schematic (Figure 

1) shows examples of variables identified in each of the 9 categories that may relate to 

weight loss.  These categories included: descriptives, diet, weight loss readiness, 
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diet/weight history, life status, eating behavior, psychology, physical activity and self-

image.  Variables from each category in Figure 1 were used in statistical analyses.  

Psychosocial and behavioral variables used included both subscale scores from 

questionnaires and the master summary score for a specific questionnaire (See Appendix 

A for questionnaire master and subscale score descriptions). 

 

Weight loss was identified by a negative value for change in weight from baseline to 4-m.  

The Baseline Observation Carried Forward (BOCF) method was used to impute body 

weights for 22 subjects missing 4-m weight measurements and made the assumption that 

these subjects returned to their baseline weight by 4-m.  Correspondingly, it was assumed 

that weight change did not occur for these subjects and values of zero were entered for 

the weight change over 4-m variable.  The BOCF model is conservative and offers 

acceptable protection against type I error (101).  

 

Multiple regression analysis was used to model the effects of independent variables on 

weight loss.  Potential covariates were identified by correlation analysis between 

independent variables (descriptive, psychosocial, and dietary) and the dependent variable 

(weight loss).  Given the large number of variables identified associated with weight loss, 

P-values of 0.10 and 0.11 were chosen for entry and removal, respectfully, to provide 

assurance that covariates with significant associations with the measured dependent 

variable would not be excluded.   An initial model in the full sample was built with 

backward stepwise regression using selected covariates from each category.  The selected 
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covariates were chosen based upon correlations run among variables within each 

category.  Among correlated variables within a category, the one with the highest 

correlation with weight loss was entered first into the model followed by substitutions 

with other correlated variables to see if the model was improved.  When applicable, 

within each category master summary scores were included as covariates first, before 

sub-scale scores were substituted for that variable in an attempt to improve the overall 

final model.  The final model chosen represented the model that explained the greatest 

amount of variance in weight loss over 4-m.  The final model included controlled for 

body weight, since previous research has shown initial body weight to be associated with 

weight loss (31).  Additional, body composition assessment variables (BMI, percent body 

fat, waist to hip ratio) were substituted for body weight in the model, but did not improve 

the overall model.  Multicollinearity was assessed among all final covariates using the 

variance inflation factor (VIF) and tolerance measure criterion of ≤0.10.  The above 

regression analysis was rerun within subject sub-samples of underreporters (n=71) and 

overreporters (n=57) to evaluate if the best model for weight loss varied by energy 

plausibility group.   

 

To graphically show the relationship among covariates in the final model and energy 

plausibility group box plots were created.  Covariates in the final model were divided into 

tertiles, except in cases where meaningful categories existed, as follows: hunger (0-7= 

average range, 8-10= high range, ≥11= clinical treatment), significant weight loss over 

past two years (Yes or No), weight status as an adolescent (Underweight, Normal weight, 



 

 

123

Overweight), and number of diets last year (≤2 or >2).  ANOVA followed by post-hoc 

analysis with Bonferroni was used to determine if significant differences existed between 

groups.  When covariates were ranked, consisting of only two groups, Mann Whitney U 

nonparametric tests were used instead to test for significant differences between the two 

groups.      

 

RESULTS 

The characteristics of the subject participants at baseline are presented in Table 1 for the 

full sample and by energy plausibility group.  Categorization of energy plausibility using 

the Goldberg equation (47) divided the sample into 71 underreporters (UR) (46% total 

sample), 27 accurate reporters (AR) (17% of total sample), and 57 overreporters (37% of 

total sample).  On average subjects were aged 47.9 y and age did not differ significantly 

among energy plausibility group.  Accurate reporters had the most years of education, 

although only significantly more than the underreporters.  Overall study attrition was 

around 17%, with the highest completion percentage for accurate reporters, the lowest for 

underreporters, but no statistically significant differences arose between any of the 

groups.  All three groups had similar body composition with the exception of waist-to-hip 

ratio which was significantly larger in the underreporters compared to overreporters.  

Mean weight loss over 4 months for the full sample was -4.2±3.8 kg and was largest (-

4.6±3.9 OR vs. -4.4±3.7 AR or -3.8±3.9 UR), although not significantly, in the subjects 

classified as overreporters.  As would be expected, significant differences presented 

among groups for all dietary variables, with the exception for number of fruit and 
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vegetable servings.  Overall, underreporters compared to overreporters were similar in 

age, but weighed more (86.0±12.5 kg vs. 83.4±12.8), reported consuming close to 1000 

fewer kcals/d, and had larger percentages of energy intake from carbohydrate and fat.  It 

has been described before in the literature that macronutrient percentage of energy intake 

does not differ with energy misreporting (8). 

 

Weight history reflects a population that had been at their baseline weight for around 2y, 

started dieting in their mid-twenties, classified themselves as normal weight as 

adolescents and despite trying more than two diets in the year leading up to the 

intervention had not, on average (66%), lost a significant amount of weight in the 

previous 2y.  Overall weight outcome evaluations (calculated as a percentage by dividing 

self-selected disappointing, acceptable, or happy weight after 16wk by baseline weight) 

showed women with moderately ambitious weight loss aspirations (~14% decrease in 

initial body weight classified as a happy weight loss), but much larger than the more 

conservative health improvement weight loss goals of 5%-10% loss of initial body weight 

recommended by the Surgeon General (102).   

 

Psychosocial and Behavioral Associations with Weight Loss 

Significant correlations between weight loss and dietary intake, psychosocial and 

behavioral variables are shown in Table 2 for the full sample.  Since weight loss was a 

difference value, a positive correlation coefficient with any variable indicates that those 

with higher scores gained more weight and vice-versa.  Weight loss was a negative 
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variable, so inverse relationships identified by correlation analysis indicated positive 

associations with greater weight loss.  From Table 2, the descriptive and dietary variables 

associated with greater weight loss included: increasing years of education and increased 

intake of fiber, carbohydrate and fruit and vegetables servings.  Weight history profile 

shows that amount of weight loss decreased with: greater years at baseline weight 

(current weight before study intervention), significant weight loss during the past 2 y, 

later age started dieting, more diets during the past year, and if the subject was 

underweight as an adolescent.  The association of subject selected “ideal” weight 

outcome evaluations for weight loss after the intervention they would consider happy, 

acceptable, and disappointing reflect greater weight loss with less stringent weight loss 

goals.  Those who classified an acceptable weight after the weight loss intervention 

equaling ≥80% of their initial weight lost significantly more weight (-4.4±3.8 kg vs. 

+0.45±2.1 kg) compared to subjects who classified a weight loss after 4 months <80% of 

initial weight as acceptable (data not shown).   

A lower impact of weight specific aspects (health, work, and social/interpersonal 

relationships) related to quality of life was associated with greater weight loss.  Further, 

more vigor, more exercise self-efficacy and fewer perceived barriers to exercise were 

associated with greater weight loss.  Lastly, a better body image as assessed by less body 

size dissatisfaction and lower body concerns was also associated with greater weight loss.     

 

Psychosocial and Behavioral Associations with Weight Loss by Energy Plausibility 

Group 
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Correlations among dietary, psychosocial, and behavioral variables and weight loss in 

underreporters shared several similarities with results from the full sample (Table 3).  

Like with the full sample, increased intake of fiber and fruit and vegetables servings, 

fewer years at baseline weight (current weight before study intervention), less stringent 

weight loss goals, fewer diets over the past year, being overweight as an adolescent, 

lower impact of weight on quality of life, less perceived barriers to exercise, and lower 

body concerns were all associated with greater weight loss.  In addition, among 

underreporters higher body weight, BMI, and percent body fat was associated with less 

weight loss.  As might be expected, having more barriers to change, more depression, less 

self-motivation, greater tendency towards binge eating, more emotional eating, and more 

obstacles to exercise were associated with less weight loss.  Unexpected was the finding 

that reporting higher weight loss readiness (as assessed by the Dieting Readiness Test 

(DRT) (73) was also associated with less weight loss; however, previous research 

evaluating the predictive validity of the DRT relative to weight loss has not found 

associations among measures from the DRT with weight loss (103, 104). 

 

As with the full sample, weight loss decreased with reported significant weight loss over 

the past 2y in overreporters (Table 4).  Opposite to what was found in the underreporters, 

in overreporters weight loss was increased with higher weight loss readiness as assessed 

by the DRT.  Unique to the overreporters were the associations showing that higher 

levels of baseline total energy expenditure, more negative mood profile, more perceived 

hunger, and more emotional eating were all associated with more weight loss.  
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Multiple Regression Prediction Models 

Exploratory analysis with psychosocial, behavioral, and dietary predictor variables 

entered by a backwards stepwise manner into multiple regression analyses models 

indicated the most important factors related to weight loss.  When previous research 

supported it, some predictor variables (i.e. body weight) were controlled for in the 

models.  The models explaining the greatest amount of variance in weight loss in the full 

sample and within under- and overreporters are presented in Table 5.  Since weight loss, 

the dependent variable, is a difference value, a positive regression coefficient with any 

covariate indicates that those with higher scores gained more weight and vice-versa.  The 

covariates in Model A represent the proportion of variation in weight loss in the full 

sample explained by this model (R2 = 23.8%).  Predictor variables for Model A included: 

y of education, y at current weight, significant weight loss over the past 2y, adolescent 

weight status, acceptable weight outcome evaluation, vigor, and fruit and vegetable 

servings.  Baseline body weight was forced into this model based on previous research to 

support its importance in explaining weight loss and while it didn’t contribute 

significantly to the prediction of weight loss it did improve the model when added.  

Figures 2 and 3 provide a graphic view of the relationships selected significant 

covariates share with weight loss.  Covariates from Model A regressed individually on 

weight loss extend significant positive associations for increased weight loss found by 

correlation analyses with increased y of education, more fruit and vegetable consumption, 

and more reported vigor.  Additionally, a higher acceptable weight outcome (>90% of 
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initial body weight) was shown again to be associated with greater weight loss.  All of 

these covariates contributed to explaining, individually, 3.0% - 8.0% of the variance in 

weight loss.  There was a significant difference (P<0.02) in weight loss between subjects 

who did not report significant weight loss (>10 pounds) in the 2y prior to study entry 

compared to those who did (Figure 3).  Further, fewer y at baseline weight showed a 

positive relationship with weight loss and those in the lowest tertile (0y) lost significantly 

(P<0.05) more weight than those in the highest tertile (≥2y).  Although not statistically 

significant, a trend presented for greater weight loss when subject reported being an 

overweight adolescent.   

 

Models B and C represent the proportion of variation in weight loss in the underreporters 

and overreporters explained by each of these models (R2=41.0% and R2=32.5%), 

respectfully (Table 5).  On average, the predictor variables within these specific sub-

populations differed from those for the full sample model, supporting the theory that 

predictors of weight loss vary by energy plausibility group.  Similar to the full sample 

model predictors, fruit and vegetable servings, y at current weight and adolescent weight 

status presented, but additionally, baseline BMI, barriers to exercise, and number of diets 

over the previous y presented predictive of weight loss in the underreporters.  As can be 

seen by Figure 4a with fewer barriers to exercise, a lower initial BMI, and greater fruit 

and vegetable consumption weight loss was greater.  These latter covariates contributed 

to explaining, individually, 8.0% - 22% of the variance in weight loss.  Figure 5 

demonstrates further the association between fruit and vegetable intake and weight loss in 
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both the full sample and underreporters.  For both groups, weight loss was highest in the 

tertile of highest fruit and vegetable intake (full sample >4.8 servings, and underreporters 

> 4.5 servings).  Further, when the number of diets attempted in the previous y was less 

than 2, weight loss was significantly larger (-5.3±4.2 vs. -2.8±3.3, P<0.01) than when 

number of diets on was greater than 2 (Figure 6).  A trend for greater weight loss with 

fewer years at baseline weight presented and suggests that weight loss was higher in 

those underreporters who had been at their baseline weight for less than 1y (Figure 5).  

The only predictor of weight loss in overreporters similar to that in the full sample was 

significant weight loss over the past 2y.  Comparisons between the two groups showed 

that weight loss was significantly greater (-5.6±3.7 vs. -3.1±3.7, P<0.00) in subjects who 

had not lost significant weight within 2y of study entry (data not shown).  Unique 

predictors in the overreporter’s model showed that with higher baseline total energy 

expenditure and higher negative mood state weight loss increased (Figure 4b).  Each 

covariate individually explained 9.0% and 6.0% of the variance in weight loss, 

respectfully.  Additionally, when the predictor perceived hunger was assessed based on 

established ranges (group 1: 0-7= average range, group 2: 8-10= high range, group 3: 

≥11= clinical treatment) (23), it was shown that subjects with hunger scores indicative of 

a need for clinical treatment for eating behavior lost significantly (P<0.00) more weight 

than those subjects in the two other groups (Figure 7).      
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Overall Table 6 presents a summary of the baseline psychosocial, behavioral and dietary 

variables associated with weight loss in overweight or obese perimenopausal women in 

the full sample, energy under- and overreporters. 

 

DISCUSSION 

This study is an extension of our previous research of short-term (4mo) weight loss 

predictors in a sub-sample of the HW4L study population (26) to include evaluation of 

short-term (4mo) weight loss predictors in the full sample and specifically, evaluate if 

predictor variables varied by energy plausibility classification (under- or overreported).  

To our knowledge, this is the first analysis of its kind to evaluate weight loss predictors 

specifically in energy under- and overreporters.  A strength of this study is the 

comprehensive exploratory analysis of psychosocial and behavioral variables from within 

9 categories identified from previous research (26, 28, 65) or hypothesized to be 

associated with weight loss (Figure 1).  The extensive evaluation undertaken with each 

variable singly, and then in consideration of the interrelated nature among associated 

variables, allowed for a thorough evaluation of the potential psychosocial and behavioral 

associations with weight loss.   

 

The psychosocial, behavioral and dietary factors associated with and predictive of 4mo 

weight loss within the full sample included: y of education, measures of weight and 

dieting history, personal weight outcome evaluations, impact of weight on quality of life, 

profile of mood states, exercise self-efficacy and perceived barriers, body size 
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dissatisfaction, and dietary carbohydrate, fiber, and fruit and vegetable consumption.  

These findings confirm results from previous analysis in a sub-group of the current 

sample that measures of dieting history (significant weight loss in the previous 2y, y at 

current weight, number of recent dieting attempts), weight loss outcome evaluation 

(happy weight loss outcome), impact of weight on quality of life, exercise self-efficacy 

and perceived barriers, and body size dissatisfaction were associated with 4mo weight 

loss (26).  Our previous analysis also identified self-esteem and self-motivation to be 

predictors of short-term weight loss (26).  While these latter measures were not identified 

in current analyses within the full sample, self-motivation was identified as associated 

with weight loss in the underreporters sample by correlation analysis (r = -0.26, P<0.05).  

Self-esteem, therefore, was the only associated variable from the previous analysis that 

was not replicated with this current analysis.  This difference is likely due type I error 

since the previous analysis only had 112 women, whereas the current analysis was larger 

(n = 155) and able to reduce risk for type I more.   

 

Our current analysis introduces the unique findings that in combination with psychosocial 

and behavioral factors, both y of education and fruit and vegetable intake were predictive 

of weight loss - factors we did not previously evaluate.  From regression analysis in the 

full sample, for every additional y of education a woman had, weight loss improved by -

0.12 kg.  A finding with importance to nutrition health messages was the significant 

association between fruit and vegetable intake and greater weight loss by both correlation 

and regression analysis in the full sample and underreporters.  Regression analysis 
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supported that for every additional serving of fruit and vegetables, weight loss improved 

by -0.19 kg and -0.26 kg in the full sample and underreporters, respectfully.  

Interestingly, results supported that as women consumed around or greater than the 

current lower-end recommendation for daily fruit and vegetable intake (5 servings/d) 

(70), weight loss was greatest.  This finding lends support to the importance of 

encouraging greater fruit and vegetable intake in weight loss interventions, particularly 

underreporters for whom intake of fruit and vegetables explained 22% of the variance in 

predicted weight loss.   

Support for our identified psychosocial and behavioral associations with weight loss can 

be found in results from Teixeira et al. (27).  Using a very similar study design and 

psychosocial battery, Teixeira et al. (27) found from multiple regression and correlation 

analyses that fewer previous diets, weight loss outcome evaluations, self-motivation and 

body image were significant predictors of weight loss over 4mo.  The higher percentages 

for weight loss outcome evaluations indicated in our sample that women most successful 

at weight loss had less stringent (i.e. less demanding, more realistic) weight loss 

evaluations.  While both the happy and acceptable weight loss evaluations for our sample 

(happy = 86.1%, acceptable = 89.6) were slightly lower than those reported (happy = 

89.0%, acceptable = 92.7%) in the Teixeira et al. (27) sample, they were much larger than 

the reported desired 32% reduction in initial body (= weight loss outcome desired weight 

68% of initial body weight) weight from a sample of 60 overweight women participating 

in a cognitive-behavioral weight loss program (72).  Interestingly, in the Teixeira et al. 

(27) sample, more stringent weight loss outcome evaluations were associated with more 
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weight loss, directly opposite of what we found in this current analysis and in the 

previous analysis (26).  Possible reasons for this difference could be related to age, the 

women in Teixeira et al.’s (27) sample were younger (mean age 38.3±5.9) than our 

sample (mean age 47.9±4.4), and cultural differences between American women (as we 

assessed) and Portuguese women (assessed by Teixeira et al).   

 

Consistent across analysis with all three groups, the full sample, under- and 

overreporters, was at least one measure of weight and diet history being associated with 

weight loss both by correlation (full sample: y at current weight, significant weight loss 

over past 2y, age started dieting, number of diets last y, adolescent weight status; UR: y 

at current weight, number of diets last y, adolescent weight status; OR: significant weight 

loss over past 2y) and multiple regression analyses (full sample: y at current weight, 

significant weight loss over past 2y, adolescent weight status; UR: y at current weight, 

adolescent weight status; OR: significant weight loss over past 2y).  In general findings 

support that having a more active weight and diet history (i.e. history of more dieting, 

earlier age started to diet, etc.) is associated with less weight loss.  Other studies have 

also found that a history of more frequent dieting was associated with decreased weight 

loss (105-108), including a recent review of psychosocial pre-treatment predictors of 

weight control (28).  Kiernan et al. (105) evaluated factors related to successful weight 

loss (defined as a loss of at least two units of BMI at 1y) in 177 overweight men and 

women and found that a weight cycling history was associated with an unsuccessful 

weight loss profile.  Overall, our results as well as previous research support that 
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assessing weight and dieting history is an essential consideration for evaluating the 

probability of success for a person seeking weight loss treatment.  A history of failed 

weight loss attempts could predispose a person for weight loss failure. 

 

Measures of body image were significantly correlated with weight loss in both the full 

sample and underreporters (r = 0.18, P<0.05 and 0.39, P<0.01, respectfully) with a 

stronger association seen within the underreporters.  Overall for both groups, fewer body 

concerns and less body size dissatisfaction were associated with greater weight loss.  This 

finding mirrors what was found in the previous short-term weight loss analysis (26) and 

has been shown, in conjunction with dieting history, to be a strong predictor of weight 

loss success in both overweight women and men (105).  A recent review of psychosocial 

predictors of weight loss reported that body image associations with weight loss have 

mixed support in the literature and attributed this to multidimensionality of body image 

(28).  Overall, the review concluded, based on five recent studies, that poor body image 

may correlate negatively with weight loss.  Findings from this current study lend support 

that a more positive body image may be associated with greater weight loss.           

 

Also among both underreporters and the full sample, measures of quality of life and 

impact of weight on quality of life associated with weight loss (r between -0.16 and -0.31, 

P<0.05).  The direction of correlation coefficients shows that higher quality of life and 

lower perceived impact of weight on quality of life were associated with greater weight 

loss.  Measures of quality of life did not present within the overreporters suggesting that 
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this group may not have concerns with their quality of life that would influence weight 

management.  To our knowledge, these measures of quality of life in relation to weight 

loss have not been evaluated before in the literature outside of this study.  Our previous 

research has shown that higher quality of life scores equated to higher short and long 

term weight loss (26, 65).   

 

Another unique finding in our study was that higher exercise self-efficacy and fewer 

perceived barriers to exercise were associated with greater weight loss.  Our previous 

evaluations of predictors of short-term and long-term weight loss also showed similar 

associations (26, 65); however, we are unaware of any research in a different sample 

evaluating exercise psychosocial pre-treatment variables in relation to weight loss 

prediction.  Given the current national health recommendations to compliment weight 

management with specific exercise prescriptions (i.e. 60-90 minutes per day of moderate 

intensity exercise for weight loss maintenance) (109), the rationale for evaluating 

exercise psychosocial variables exists.   

 

Exclusive to the group of underreporters was an association between higher levels of 

binge eating and less weight loss (r = 0.24, P<0.05).  While binge eating has been 

reviewed extensively in relation to weight management, the majority of research, 

including our previous evaluations of predictors of short-term and long-term weight loss 

in this sample (26, 65), has not found an association among the two (28).  The reason for 

such discrepancies could be related to our unique evaluation of this measure in 
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underreporters.  Perhaps, groups classified as underreporters have an increased risk for 

binge eating.  Previous research has found higher levels of eating restraint among 

underreporters (12, 18, 21, 23, 36, 37, 41-45, 53).  Further, eating restraint has been 

associated with episodes of overeating (binging) and suggested to be associate with a 

increased risk for eating disorders (110), introducing the possibility that underreporters 

could be at greater risk for binge eating.    

 

Moreover among underreporters, self-motivation was associated with weight loss (r = -

0.26, P<0.05) indicating that with higher levels of self-motivation at baseline, weight loss 

was greater.  Higher levels of self-motivation have been shown in previous research to be 

associated with greater weight loss (111, 112).  Williams et al. (112) found autonomous 

motivation helped predict weight loss over 6 months in 128 severely obese men and 

women.  Why self-motivation was predictive of weight loss only in underreporters is 

unknown; however it could be hypothesized that this group in particular is more highly 

motivated about making changes with their weight, perhaps making them a more ideal 

population to engage in structured cognitive-behavioral based weight management.   

 

While far fewer associations presented among psychosocial and behavioral variables and 

weight loss in the overreporters compared to the other groups, measures of eating 

behavior were found solely in this group.  Greater reported perceived hunger and higher 

scores on three emotional eating subscales (anger/frustration, anxiety, depression) were 

associated with more weight loss in overreporters.  Energy overreporters reported higher 



 

 

137

perceived hunger compared with underreporters and the full sample (7.2±3.3 vs. 6.0±3.4 

vs. 6.4±3.8, respectfully) and their mean score was on the cusp of falling within the high 

range for perceived hunger, scores 8-10, while the other two groups had scores with the 

normal range <7.  Previous research in women has shown higher reported hunger scores 

with higher reported energy intake (53).  Cuntz et al. (113) evaluated the same 

psychosocial measure of eating behavior, the Three Factor Eating Questionnaire, as we 

did and found, similar to our results in the full sample and underreporters, that it did not 

correlate with or predict overall or post-treatment weight changes.  They did; however, 

note that subjects classified as “winners” or successful weight losers, reported lower 

perceived hunger (113).  Womble et al. (29) found that those who scored higher for 

perceived hunger were less likely to lose weight over 6- and 12-months.  This previous 

research is contrary to the greater weight loss seen in our sample of overreporters who 

reported higher perceived hunger.  Our differences with previous research findings could 

be related to different sample characteristics.  Cuntz et al. (113) evaluated German obese 

men and women with a mean age (37.1±10.8 y) about 10 years younger and baseline 

BMI much larger (44.8±8.7 kg/m2) than our sample.  Further, Womble et al. (29) 

evaluated a small sample of men and women with women having a mean BMI again 

much larger than our sample (n = 59, BMI = 40.3±8.2).  Additionally, the latter study 

subjects were taking prescription weight loss medications that are used to suppress 

hunger (29). Neither study evaluated their sample for plausibility of self-reported energy 

intake making direct comparison with our sample not possible.  A recent review of 

weight loss maintenance success, reported that more perceived hunger was associated 
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with greater risk for weight re-gain (31).  This finding taken in consideration with our 

results, suggest that while hunger at baseline may help predict weight loss in 

overreporters, higher levels of hunger may indicate an increased risk for rebound weight 

gain.  Lastly, the finding of higher emotional eating scores being associated with greater 

weight loss is another unique finding to this study and to our knowledge the Emotional 

Eating Scale (114) used to assess this emotional eating has never been evaluated in 

relation to weight loss before.   

It is important to mention that since analyses were stratified by energy plausibility group 

and there was a small, but insignificant difference, in weight loss between energy under-

and overreporters, the energy plausibility ratio was included as a covariate in multiple 

regression analysis.  It is not presented in the results; however, since it did not contribute 

significantly (P<0.25) to the overall model.  

 

Predictive models for weight loss in the full sample, underreporters, and overreporters 

lend great insight into how these predictors variables vary among these three distinct 

groups.  Consistent among all the predictive models was a measure of weight history (full 

sample: y at current weight, significant weight loss/2y, adolescent weight status; UR: y at 

current weight, adolescent weight status; OR: significant weight loss/2y).  Further, for 

both the full sample and underreporters, fruit and vegetable servings were predictive of 

weight loss, indicating that as the number of servings increased, weight loss increased.  

The different covariates comprising the best predictive model for weight loss in each 

energy plausibility group help to characterize the factors that may augment or hinder 
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weight loss success.  Validation of these factors in the future could provide predictor 

models to help tailor weight management programs for subjects identified as both under- 

and overreporters. 

 

This study has several limitations, the first of which could be seen with the methodology, 

used to classify energy under- and overreporters, the Goldberg equation.  While use of 

the this equation to is not the gold standard (doubly labeled water), it has been used 

numerous time before in similar analyses (6, 10, 11, 13, 15) and presents an affordable 

option for initial classification.  Outcomes demonstrated from studies using Goldberg 

equation would benefit from validation in samples using the DLW method as the 

criterion; however, as preliminary analysis, Goldberg is sufficient.  Further, the extensive 

number of statistical tests performed increased the risk of type I error.  To some extent 

we limited inflating type I error by careful selection of variables for analysis.  Given that 

all identified prospective significant associations, with the exception of weight loss 

readiness in the underreporters (measures from the DRT have been previously shown in 

literature not to be associated with weight loss (103, 104), were found in the direction 

expected, reduces the likelihood that our findings are by chance.  Another limitation that 

presents is the small sample size for each energy plausibility group that limits our ability 

to detect many associations at typical significance levels of P<0.05 and therefore 

increases the risk for type II error.  Again, these analyses are exploratory in nature and do 

not propose any concrete associations, only areas for future research with stronger 

statistical power.  Lastly, the non-diverse, predominantly Caucasian, all middle-aged 
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female, subject population limits generalizability of our results to other overweight 

populations; however, our results do identify psychosocial and behavioral factors 

associated with weight loss that should be further explored in more diverse populations.   

 

CONCLUSION 

Identifying characteristics that predict successful weight loss in people involved in 

weight management programs is an important research emphasis of clinical weight 

management.  It has implications for improving the effectiveness of weight management 

programs, through the identification of factors within a group that may hinder successful 

weight loss as well as factors within a group that should be encouraged and promoted to 

help improve weight loss.  Our unique analysis is the first to evaluate baseline predictors 

of successful weight loss in overweight perimenopausal women classified as either 

energy under- or overreporters.  Specifically, our results suggest that the profile of 

successful weight loss in a middle-aged female with tendency to underreport energy 

intake includes lower initial body weight and percent body fat, more y of education, 

higher dietary intake of fruit, vegetables, and fiber, fewer y at pre-treatment weight, less 

stringent weight loss outcome evaluations, lower impact of weight on quality of life, 

higher perceived quality of life, less emotional and binge eating, fewer perceived barriers 

to exercise, lower concerns about one’s body, and possibly lower weight loss readiness.  

On the other hand, results suggest that the profile of successful weight loss in a middle-

aged female with tendency to overreport energy intake based on baseline measures 

includes: higher baseline measured total energy expenditure, no recent history of 
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significant weight loss, a more positive mood state, higher perceived hunger, and 

possibly greater reported weight-loss readiness and more emotional eating.    

 

While these results are preliminary, they help provide guidance for the future direction of 

analysis of weight loss predictors in weight management research.  Specifically, it is 

important for future research to screen subjects engaged in weight management programs 

for energy under- and overreporting given the suggested differences in predictors of 

weight loss success among these two groups.   Validation of these results and further 

identification of the psychosocial, behavioral, and dietary factors predictive of weight 

loss success will lead to the ability of researchers to screen for such predictors and 

correspondingly tailor behavioral weight management therapy and treatment programs.  

Future researchers are encouraged to include psychosocial and behavioral measures in 

their pretreatment assessments to help advance this field of study.  
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Figure 1: Psychosocial and Behavioral Categories Related to Weight Loss 
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Figure 2. Relationship1 between significant psychosocial and behavioral covariates 
explaining weight change from baseline to 4mo in the full sample, n = 155 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1Line represents regression line with 95% mean prediction interval.  
aHigher number = more years of education.  bHigher number = less stringent weight loss outcome 
evaluation. cHigher number = more servings of fruit and vegetables. dHigher score = more vigor.  
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Figure 3. Significant baseline differences between weight history variables and weight 
change from baseline to 4mo in the full sample, n = 155 
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Figure 4. Relationship1 between significant psychosocial and behavioral covariates 
explaining weight change from baseline to 4mo by energy plausibility group 
 
a) Underreporters, n = 71 
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Figure 5. Relationship of tertile of fruit and vegetable intake servings with weight change 
over 4mo  
 

a) Full Sample, n = 155 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

b) Underreporters, n = 71 
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Figure 6: Significant baseline differences between weight history variables and weight 
change from baseline to 4mo in underreporters, n = 71 
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Figure 7: Significant baseline differences between hunger group and weight change from 
baseline to 4mo in overreporters, n = 57 
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Table 1. Baseline characteristics of underreporters (UR), accurate reporter (AR) and overreporters 
(OR)1  

 UR 
(n = 71) 

AR 
(n = 27) 

OR 
(n = 57) 

ALL  
(n = 
155) 

Descriptives     
Age (y) 48.0±4.7 47.4±3.9 48.1±4.3 47.9±4.4 
Education (y) 15.6±2.3b 17.3±2.5a 16.3±3.3 16.1±2.8 
Intervention Completion (%)  77±42  93±27 86±35 83±3.7 
Weight (kg) 86.0±12.5  82.9±10.8 83.4±12.8 84.6±12.3 
∆Weight (kg) -3.8±3.9 -4.4±3.7 -4.6±3.9 -4.2±3.8 
BMI (kg/m2) 31.4±3.7 30.3±3.3 30.8±4.1 31.0±3.8 
Body Fat (%) 44.6±5.4 44.7±6.2 44.2±4.9 44.5±5.3 
Waist-to-Hip Ratio 0.83±0.1c 0.82±0.1 0.81±0.1a 0.82±0.1 
     
Dietary Intake     
Energy (kcals) 1517±260 b,c 1927±191 a,c 2453±367 a,b 1933±516 
Protein (g) 67±19 b,c 82±17 a 91±22 a 78±23 
Carbohydrate (g) 187±44 b,c 255±41 a,c 284±68 a,b 235±70 
Fiber (g) 16±6c 18±5 21±6a 18±6 
Fat (g) 55±18 b,c 67±17 a,c 104±25 a,b 75±31 
Calcium (mg) 670±229 b,c 899±281 a,c 1057±329 a,b 852±328 
Fat (% of energy) 32±8c 31±7c 38±7 a,b 34±8 
CHO (% of energy) 50±9 53±7 c 46±8 b 49±8 
Protein (% of energy) 18±4c 17±3c 15±3a,b 16.5±4 
Fruit & Vegetable Servings (#) 3.8±2.3 4.3±2.3 4.3±2.2 4.1±2.3 
     
Weight History     
Years at Baseline Wt (y) 1.6±2.1 2.7±4.9 1.6±2.6 1.8±2.9 
Diets Last Year (#) 2.4±2.2 2.4±3.5 1.9±1.9 2.2±2.4 
Age Started Dieting (y) 25.8±11.3 23.7±11.1 24.0±9.1 24.8±10.5 
Significant Weight Loss (%)2 66 / 34 74 / 26 61 / 39 66 / 36 
Adolescent Wt Status (%)3 6 / 69 / 25 4 / 62 / 34 9 / 68 / 23 6 / 68 / 26 
Disappointing Wt Outcome (%)4 95.8±5.4 96.7±4.2 95.7±5.0 95.9±5.0 
Acceptable Wt Outcome (%)4 89.9±6.1 89.8±3.8 89.1±4.7 89.6±5.2 
Happy Wt Outcome (%)4 86.5±6.7 86.2±5.1 85.7±5.6 86.1±6.0 

a = significantly different from UR 
b = significantly different from AR 
c = significantly different from OR 
1Comparisons by ANOVA and Bonferonni Post-Hoc analysis 
2Percentage of No / Yes for significant wt loss over past 2 y 
3Percentage underweight, normal wt, or overweight as an adolescent 
4Percentage of baseline body wt 
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Table 2: Psychosocial and Behavioral Variables1 Significantly Associated with 4mo 
Weight Loss in Full Sample, n =155 
 

Associations were determined by Pearson or Spearman Rank Order Correlations, *P≤0.05, **P≤0.01 
1WtOutc, weight outcome evaluation; QOL, quality of life. 
 
 
 
 
 
 
 
 

Baseline Variable by category r 
Descriptives  
Education, y -0.17* 
Diet  
Fiber, g -0.17* 
Carbohydrate, g -0.16* 
Fruits & Vegetables Servings -0.29** 
Weight History  
Years at Current Wt, y 0.28** 
Significant wt loss/2y 0.19* 
Age started dieting, y 0.18* 
#Diets last year 0.25** 
Adolescent Wt Status (under/normal/over) -0.21* 
Readiness  
WtOutc Disappointing bias at 16wk: disappointing wt divided by baseline wt 
(percentage) 

-0.18* 

WtOutc Acceptable bias at 16wk: acceptable wt divided by baseline wt (percentage) -0.25* 
WtOutc Happy bias at 16wk: happy wt divided by baseline wt (percentage) -0.24** 
Life Status  
Impact of wt on QOL: Health; higher score = less impact  -0.22** 
Impact of wt on QOL: Work; higher score = less impact  -0.16* 
Impact of wt on QOL: Social/Interpersonal: higher score = less impact -0.20* 
Impact of wt on QOL: Master Score sum of all sub-scales; higher score = less impact  -0.18* 
Psychology  
Profile of Mood States (POMS) subscale: Vigor; higher score = more vigor -0.20* 
Physical Activity  
Exercise Self-Efficacy: higher score = more self-efficacy -0.17* 
Exercise Perceived Barriers Master Score: higher score = more barriers 0.16* 
Self-Image  
Body Image: higher score = higher body size dissatisfaction 0.18* 
Body Shape Master Score: higher score = higher body concerns  0.18* 
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Table 3: Psychosocial1 and Behavioral Variable Significantly Associated with 4mo 
Weight Loss in Underreporters, n = 71 
 

Associations were determined by Pearson or Spearman Rank Order Correlations, *P≤0.05, **P≤0.01 
1WtOutc, weight outcome evaluation; QOL, quality of life; HRQOL, health related quality of life. 
 
 
 

Baseline Variable by category r 
Descriptives  
Weight, kg 0.24* 
BMI, kg/m2 0.31** 
Body fat, % 0.36** 
Diet  
Fiber, g -0.34** 
Fruits & Vegetables Servings -0.47** 
Weight History  
Years at Current Wt, y 0.28** 
#Diets last year  0.28* 
Adolescent Wt Status (under/norm/over) -0.25* 
Readiness  
WtOutc Disappointing bias at 16wk: disappointing wt divided by baseline wt (percentage) -0.32** 
WtOutc Acceptable bias at 16wk : acceptable wt divided by baseline wt (percentage) -0.36** 
WtOutc Happy bias at 16wk : happy wt divided by baseline wt (percentage) -0.43** 
Martin Process: higher score = more barriers to exercise and change  0.26* 
Weight-loss readiness subscale: Hunger and Eating Clues; higher score = greater readiness 0.29* 
Weight-loss readiness subscale: Emotional Eating; higher score = greater readiness  0.26* 
Life Status  
HRQOL Subscale: Role limitations (work/daily life) due to emotional problems; higher score 
= higher QOL/better health  

-0.26* 

SF-36 Mental Health: higher score = higher QOL/better health -0.27* 
Impact of wt on QOL: Health; higher score = less impact  -0.31** 
Impact of wt on QOL: Work; higher score = less impact  -0.28* 
Impact of wt on QOL: Self-esteem; higher score = less impact  -0.27* 
Impact of wt on QOL: Social/Interpersonal: higher score = less impact -0.25* 
Impact of wt on QOL: Master Score sum of all sub-scales; higher score = less impact  -0.25* 
Psychology  
Beck Depression Inventory: higher score = more depressed 0.26* 
Self-Motivation: higher score= higher self-motivation -0.26* 
Eating  
Binge Eating Scale: higher score = greater tendency to binge eat  0.24* 
Emotional Eating subscale: Anxiety; higher score=more emotional eating  0.25* 
Physical Activity  
Exercise Perceived Barriers sub-scale: Obstacles; higher score = more barriers  0.33** 
Exercise Perceived Barriers Master Score: higher score = more barriers  0.25* 
Self-Image  
Body Shape Master Score: higher score = higher body concerns  0.39** 
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Table 4: Psychosocial and Behavioral Variable Significantly Associated with 4mo 
Weight Loss in Overreporters, n = 57 

 
Associations were determined by Pearson or Spearman Rank Order Correlations, *P≤0.05, 
**P≤0.01 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Baseline Variable by category r 
Exercise  
Total energy expenditure -0.31* 
Weight History  
Significant weight loss/2y 0.36** 
Readiness  
Weight-loss readiness subscale: Emotional Eating: higher score = greater 
readiness  

-0.36* 

Psychology  
Profile of Mood States (POMS): higher score = higher level (negative) -0.29* 
Eating  
Eating Inventory subscale: hunger: higher score = more perceived hunger -0.34** 
Emotional Eating subscale: anger/frustration, higher score=more emotional eating -0.31* 
Emotional Eating subscale: anxiety, higher score=more emotional eating -0.30* 
Emotional Eating subscale: depression, higher score=more emotional eating -0.29* 
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Table 5: Final regression models for 4-month weight loss  
 

 
Abbreviations: y=year, wt= weight, norm = normal, TEE= total energy expenditure, POMS= profile of 
mood states, EI= eating inventory 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Model β Standard 
Error 

Standardized 
β P-value 

Adj. 
Model  
R2 (%) 

Full Sample  n = 155     23.8 
Years of Education y -0.17 0.10 -0.12 0.09  
Years at current weight, y 0.23 0.10 0.18 0.02  
Significant Wt Loss / 2y 1.63 0.60 0.20 0.01  
Adolescent wt status 
(under/norm/over) -1.47 0.53 -0.21 0.01  

Acceptable Wt (%) -0.14 0.05 -0.19 0.01  
POMS - Vigor -0.73 0.39 -0.14 0.06  
Fruit & Vegetables Servings -0.33 0.13 -0.19 0.01  
Baseline Weight, kg 0.03 0.02 0.09 0.23  
Underreporters n = 71     41.0 
Baseline BMI, kg/m2 0.29 0.10 0.27 0.01  
Fruit & Vegetable Servings -0.43 0.17 -0.26 0.01  
Years at current weight, y 0.32 0.18 0.18 0.07  
Adolescent wt status 
(under/norm/over) 

-1.62 0.73 -0.22 0.03  

Barriers – Obstacles 1.05 0.47 0.21 0.03  
#diets last year group 2.34 0.75 0.30 0.00  
Overreporters  n = 57  32.5 
Baseline TEE -0.001 0.00 -0.25 0.03  
Significant Wt Loss / 2y 2.59 0.91 0.33 0.01  
POMS Score -3.94 1.62 -0.28 0.02  
EI Hunger -0.38 0.14 -0.31 0.01  
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Table 6: Summary of baseline psychosocial, behavioral, and dietary measures associated 
with improved short-term (4mo) weight loss   
 
 Variable 
Full Sample More education (y) 

Higher carbohydrate, fiber, fruit and vegetable intake 
Fewer y at baseline wt, no history of significant wt loss/2y, later age 
started dieting, overweight as an adolescent 
Less stringent weight loss outcome evaluations 
Lower impact of wt on quality of life 
More vigor 
More exercise self-efficacy and fewer barriers to exercise 
Less body size dissatisfaction and lower body concerns 
 

Underreporters Lower baseline body wt, percent body fat and BMI 
Higher fiber, fruit and vegetable intake 
Fewer y at current wt, fewer previous dieting attempts, overweight as an 
adolescent 
Less stringent weight loss outcome evaluations, less wt loss readiness 
Higher health related quality of life, lower impact of wt on quality of life 
Less depression, more self-motivation 
Fewer perceived barriers to exercise 
Lower body concerns 

 
Overreporters 

 
Higher baseline total energy expenditure 
No history of significant wt loss/2y 
Higher wt loss readiness 
More negative profile of mood states 
Higher perceived hunger, more emotional eating 
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APPENDIX A 

Questionnaire Variable Definitions and Ranges 
 
 

Baseline Variable 
by category Variable Definition (questionnaire1 score range: min to max) 

Descriptives  
Weight, kg Body wt at baseline in kg 
BMI BMI at baseline 
Body Fat (%) Baseline %body fat 
Waist-to-Hip Ratio Waist-to-Hip Ratio 
Education, y Years of education 
TEE Total energy expenditure 
Diet  
Energy (kcals) 3d mean energy intake 
Fat, g 3d mean dietary intake 
Carbohydrate, g 3d mean dietary intake 
Calcium, mg 3d mean dietary intake 
Fiber, g 3d mean dietary intake 
Fruits & Vegetables 3d mean servings of fruits and vegetables 
Diet/Weight History  
Yrs at Current Wt, y Years at current wt 
#Diets last year (grp) Number of diets on last year group (0= ≤2, 1= >2) 
Significant wt loss/2y Significant wt loss (>10lb) over the past 2y (0= No, 1= Yes) 
Wt up/down 10lb  Life frequency of wt up and down more than 10 pounds 
Age Started Dieting Age subject started to diet 
Gen Appear Teasing Physical Appearance Related Teasing subscale: General appearance related 

teasing; higher score = higher teasing (1-5) 
Child (under/norm/over) Wt status as a child: under, normal or overweight (1= under, 2= normal, 3= over) 
Adol (under/norm/over) Wt status as an adolescent: under, normal or overweight (1= under, 2= normal, 3= 

over) 
Readiness  
WtOutc Dream Bias  Dream wt, dream wt divided by baseline wt, percentage 
WtOutc Acpt Bias 2y Acceptable wt at 2 y, acceptable wt divided by baseline wt, percentage 
WtOutc Hppy Bias 2y Happy wt at 2 y, happy wt divided by baseline wt, percentage 
WtOutc Dissp Bias 16wk Disappointing wt at 16wk, disappointing wt divided by baseline wt, percentage 
WtOutc Dissp Bias 2y Disappointing wt at 2 y, disappointing wt divided by baseline wt, percentage 
WtOutc Acpt Bias 16wk Acceptable wt at 16wk , acceptable wt divided by baseline wt, percentage 
WtOutc Hppy Bias 16wk Happy wt at 16wk , happy wt divided by baseline wt, percentage 
Martin Score  Martin Process Master Score: higher score = more barriers to exercise and 

change (24-120) 
Wt-loss Readiness Scale 
Hunger/ Eating 

Wt-loss readiness subscale: hunger and eating clues: higher score = greater 
readiness (3-15) 

Wt-loss Readiness Scale 
Emotional Eating 

Wt-loss readiness subscale: emotional eating: higher score = greater readiness 
(3-15) 

Wt-loss Readiness Scale 
MScore 

Weight-loss readiness Master Score: higher score = greater readiness (23-100) 
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Baseline Variable 

by category Variable Definition (questionnaire1 score range: min to max) 

Life Status  
SF-36 Role Emotional HRQOL (SF-36) subscale: Role limitations (work/daily life) due to emotional 

problems: higher score = higher QOL/better health  
SF-36 Bodily Pain HRQOL (SF-36) subscale – bodily pain: higher score = better QOL (ave of 

two questions) 
SF-36 General Health HRQOL (SF-36) subscale – general health: higher score = better QOL (ave of 

6 questions) 
SF-36 Physical  HRQOL (SF-36) subscale – physical functioning: higher score = better QOL 

(ave 1 question) 
SF-36 Mental Health  HRQOL Subscale: Mental Health: higher score = higher QOL/better health 
IWQOL Sex Impact of wt on QOL subscale: sex; higher score = less impact (6-30) 
IWQOL Health Impact of wt on QOL subscale: health; higher score = less impact (14-70,  

average score range:2 1-5) 
IWQOL Work Impact of wt on QOL subscale: work; higher score = less impact (7-35,  

average score range:2 1-5) 
IWQOL Self-esteem Impact of wt on QOL subscale: self-esteem; higher score = less impact (10-50,  

average score range:2 1-5) 
IWQOL Social/Interp Impact of wt on QOL subscale: social/interpersonal; higher score = less impact 

(11-55,  average score range:2 1-5) 
IWQOL Mscore Impact of wt on QOL: Master Score sum of all sub-scales; higher score = less 

impact  (74-370,  average score range:2 1-5) 
Social Support Mscore Behaviors, feelings, and experiences (BFEQ): higher score = more support (1-

5) from WHI Social Support Section 
Psychology  
Beck MScore Beck Depression Inventory Master Score, higher score = more depressed (0-

63, >15 indicates possible depression) 
Self-Motiv  Self-motivation, higher score= higher self-motivation (40-200) 
POMS anger Profile of Mood States (POMS) sub-scale: anger/hostility: higher score = 

higher level of anger/hostility (0-48,  average score range:2 0-2.5) 
POMS vigor Profile of Mood States (POMS) sub-scale: vigor/activity: higher score = higher 

level of vigor/activity (0-32,  average score range:2 0-3) 
POMS depression  Profile of Mood States (POMS) sub-scale: depression/dejection: higher score = 

higher level of depression (0-60,  average score range:2 0-3) 
POMS MScore  Profile of Mood States (POMS) Master Score: higher score = higher level of 

mood states (negative) (0-232) 
Eating Behaior  
EI Disinhibition Three Factor Eating Inventory sub-scale: disinhibition (overeating); higher 

score = higher disinhibition (0-16) 
EI Restraint Three Factor Eating Inventory sub-scale: restraint; higher score = higher 

restrained eating (0-20) 
EI Hunger Three Factor Eating Inventory sub-scale: perceived hunger; higher score = 

higher  perceived hunger (0-14) 
EatHabits MScore Binge Eating Scale (BES): Master Score;  higher score = greater tendency to 

binge eat (0-47; 0-17= no disordered eating; 18-26= mod binge eating; >26 
severe binge eating) 
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Baseline Variable 
by category Variable Definition (questionnaire1 score range: min to max) 

Eating Behavior  
EmotEat Anger Emotional Eating subscale: anger/frustration; higher score=more emotional 

eating (10-100) 
EmotEat Depression Emotional Eating subscale: depression; higher score=more emotional eating 

(9-90) 
EmotEat Anxiety Emotional Eating subscale: anxiety; higher score=more emotional eating (5-

50) 
WtmngtSE Physical Weight management self-efficacy subscale: physical discomfort, higher score = 

higher wtmngt self-efficacy (0-9) 
Physical Activity  
WtmngtSE Social Weight management self-efficacy subscale: social pressure, higher score = 

higher wtmngt self-efficacy (0-9) 
WtmngtSE Emotions Weight management self-efficacy subscale: emotions, higher score = higher 

wtmngt self-efficacy (0-9) 
WtmngtSE MScore Weight management self-efficacy Master Score, higher score = higher wtmngt 

self-efficacy (0-180,  average score range:2 1-10 – higher score is worse) 
IMI Interest/enjoyment Exercise Intrinsic Motivation Inventory (IMI) subscale: interest/enjoyment; 

higher score = more intrinsic motivation (sum of 4 questions,  average score 
range:2 1-5) 

IMI competence Exercise Intrinsic Motivation Inventory (IMI) subscale: perceived competence; 
higher score = more intrinsic motivation (sum of 4 questions,  average score 
range:2 1-5) 

IMI MScore Exercise Intrinsic Motivation Inventory (IMI) Master Score: higher score = 
more intrinsic motivation (16-80,  average score range:2 1-5) 

Barriers-Obstacles Exercise Perceived Barriers subscale: obstacles; higher score = more barriers to 
exercise (2-10) 

Barriers MScore Exercise Perceived Barriers Master Score: higher score = more barriers to 
exercise (11-55) 

SSupp MScore Exercise Social Support Master Score: higher score = more social support to 
exercise (13-65) 

Exercise SE Exercise Self-Efficacy (SE) Master Score: higher score = more self-efficacy 
(10-50) 

Self-Image  
Body Image Body Image (ideal - perceived) measure of body size dissatisfaction: Master 

Score, higher score = higher body size dissatisfaction (average score range:2 1-
7) 

Body Shape MScore Body Shape (BSQ): Master Score, higher score = higher body concerns (34-
204, average score range:2 1-6) 

PSPP Phys Condition Physical Self-Perception (PSPP) subscale: physical condition; higher score = 
higher level perceived physical condition (sum of 6 questions,  average score 
range:2 1.5-3.5) 

Body Cathexis  Body/Self Cathexis subscale: body;  higher score = more positive body image  
(44-222) 

 
Abbreviations: WtOutc, weight outcome; HRQOL, health related quality of life; QOL, quality of life; WHI, 
women’s health initiative; Wtmngt, weight management; IWQOL, impact of weight on quality of life; EI, 
eating inventory; EmotEat, emotional eating; WtmngtSE, weight management self-efficacy 
 
1Ranges are presented only for psychosocial questionnaires 
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2Scores presented for these variables in Tables cited in the text contain average scores.  Some subjects 
omitted answering individual questionnaires that were part of a subscale or master score; therefore, 
averages for the questionnaire subscale or master score were used instead to ensure the score would not be 
skewed lower due to zeros for unanswered individual questions. 
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APPENDIX B  
Logistic Regression Model Development 

 
A) Variables associated as determined by comparison of means1 with energy underreporting 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1variables were considered if by t-test or Mann 
Whitney U tests(non-normally distributed)  P-values 
were ≤0.10 
 

Baseline Variable by category 
Descriptives 
Yrs Education 
Age 
Diet 
Carbohydrate 
Fiber 
Fat 
Calcium 
%Kcal from CHO 
Weight History 
Yrs at Current Wt 
Gen Appear Teasing 
Readiness 
WtOutc disappointing bias 2y 
Wt-loss Readiness Scale Hunger/ Eating 
Wt-loss Readiness Scale Emotional Eating 
Life Status 
Social Support MScore 
IWQOL Sex 
IWQOL Self-Esteem 
IWQOL Work 
IWQOL Social/Interpersonal 
IWQOL MScore 
SF-36 Mental Health 
SF-36 Bodily Pain 
SF-36 General Health 
Psychology 
POMS depression 
POMS anger 
POMS vigor 
Eating 
EI Disinhibition 
WtmngtSE Social pressure 
WtmngtSE Physical 
WtmngtSE Emotions 
WtmngtSE MScore 
Physical Activity 
IMI Interest/enjoyment 
IMI Perceived competence 
Self-Image 
Body Shape MScore 
PSPP Phys Condition 
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B) Variables associated as determined by comparison of means1 with energy overreporting 

Baseline Variable by category 
Descriptives 
Waist-to-Hip Ratio 
Diet 
Protein 
Carbohydrate 
Fiber 
Fat 
Calcium 
Protein (% of energy) 
Fat (% of energy) 
Carbohydrate (% of energy) 
Readiness 
WtOutc Disappointing Bias 2y 
Life Status 
SF-36 Bodily Pain 
SF-36 General Health 
IWQOL MScore 
Psychology 
POMS anger 
POMS vigor 
Physical Activity 
IMI Interest/enjoyment 
IMI Perceived competence 
IMI MScore 
SSupp MScore 
Self-Image 
Body Image  
1variables were considered if by t-test or Mann Whitney U tests(non-normally distributed)  P-values were 
≤0.10 
 
 
Subscales and Master Scores – Criteria for Inclusion in Logistic Regression Analyses: 
 
Most psychosocial and behavioral questionnaires included both subscales (scored individually) 
and master scores (total score for all subscales).  For multiple linear and logistic regression 
analysis, when both master summary scores and subscale scores for the same questionnaire 
presented associated with the dependent variable (energy plausibility group or weight loss) the 
master summary score was entered into the model fist then substitutions for it were made with 
individual subscale scores to see if the model improved. 
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