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Abstract
Greater self-regulatory behavior usage is associated with greater weight loss 
within behavioral weight loss treatments. Hedonic hunger (i.e., susceptibility 
to environmental food cues) may impede successful behavior change and 
weight loss. Adult men and women (N = 111, body mass index M ± SD 
= 35.89 ± 6.97 kg/m2) were assessed before and after a 15-week lifestyle 
change weight loss program with a partial meal-replacement diet. From 
pre- to post-treatment, reported weight control behavior usage improved 
and hedonic hunger decreased, and these changes were inversely related. 
Individuals with higher hedonic hunger scores at baseline showed the greatest 
weight loss. Similarly, participants with lower baseline use of weight control 
behaviors lost more weight, and increased weight control behavior usage 
was associated with greater weight loss—particularly among individuals 
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with low baseline hedonic hunger. Further study is warranted regarding the 
significance of hedonic hunger in weight loss treatments.
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Introduction

Lifestyle modification weight loss programs typically lead to clinically sig-
nificant weight loss, although achieving sustained weight control is challeng-
ing, and there is variability in treatment response (Jeffery et al., 2000). Prior 
research indicates that increased engagement in key self-regulatory behaviors 
(e.g., self-monitoring of food intake and weight) and following dietary rec-
ommendations (e.g., limiting portion sizes) are associated with better weight 
loss during treatment (Acharya et al., 2009; Burke, Wang, & Sevick, 2011; 
Williamson et al., 2010). Within behavior modification weight loss interven-
tions, an improvement in reported weight control behavior usage during 
treatment is associated with greater weight loss (O’Neil & Rieder, 2005).

However, impediments to following behavioral and dietary recommenda-
tions are commonly reported, such as the overabundance of palatable, high 
energy-dense foods in the environment, presenting a constant temptation to 
individuals attempting to restrict their energy intake. Individuals commonly 
eat for reasons other than physiological hunger, perhaps reflecting the com-
mon struggle that many face in maintaining energy homeostasis and thus a 
healthy body weight (Lowe & Levine, 2005).

Individual differences in susceptibility to the obesogenic environment 
have been described in terms of hedonic hunger—a construct that may be 
relevant to successful weight management (Lowe & Butryn, 2007). Emerging 
research has demonstrated that obese adults tend to report a higher level of 
hedonic hunger as compared to normal weight adults (Cappelleri et al., 2009; 
Schultes, Ernst, Wilms, Thurnheer, & Hallschmid, 2010). Furthermore, 
higher levels of hedonic hunger appear related to greater reported cravings 
(Forman et al., 2007) and greater food intake within laboratory paradigms 
assessing eating in the absence of hunger (Appelhans et al., 2011; Levitsky & 
Shen, 2008). Weight status and hedonic hunger may interact with the obeso-
genic environment to promote overeating, as supported by one ecological 
momentary assessment study in which heavier individuals reported increased 
likelihood of overeating in proportion to the increasing presence of palatable 
foods (Thomas, Doshi, Crosby, & Lowe, 2011). Another study conducted 
with obese older adults found an interaction between hedonic hunger and 
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physiologic hunger (i.e., whether or not participants had just consumed a 
preload); individuals who were fasted reported stronger food cravings and 
reduced confidence that they could control their eating behavior, but this pat-
tern was particularly pronounced among individuals with high hedonic hun-
ger (Rejeski et al., 2012).

Recent data suggest that weight loss may be associated with decreases in 
hedonic hunger among overweight adults. Schultes and colleagues (2010) 
administered the Power of Food Scale to individuals who had received gas-
tric bypass surgery. Adults post-gastric bypass (most of whom were still 
overweight or obese) reported levels of hedonic hunger similar to nonobese 
controls, which were lower than obese individuals who had not undergone 
gastric bypass (Schultes et al., 2010). A recent study by our group found that 
hedonic hunger decreased from baseline to post-treatment within a 12-week 
commercial weight loss program format, and that greater reduction in hedonic 
hunger was associated with greater weight loss (O’Neil, Theim, Boeka, 
Johnson, & Miller-Kovach, 2012). Furthermore, the association between 
improved weight control behaviors and weight loss was somewhat moder-
ated by hedonic hunger, being stronger among individuals with high baseline 
hedonic hunger than among those with low hedonic hunger.

The present study sought to replicate those findings using data from a fee-
for-service clinical weight loss program which differed from the prior study 
in several ways: In the current study, the diet for the first half of the program 
was based largely on meal-replacement products; the present program was 
administered on an individual, rather than group basis; and the present study 
had a greater focus on individual behavior changes such as self-monitoring, 
adherence to personalized exercise prescriptions, and goal-setting. Indeed, 
the use of meal-replacement products during treatment essentially alters indi-
viduals’ food environments and habits, which in turn may impact their 
reported eating behaviors and hedonic hunger. Thus, the present study’s pri-
mary aim was to examine whether, among patients completing this clinic-
based intensive behavioral weight loss program, participation was associated 
with changes in reported weight control behavioral skills usage and hedonic 
hunger, and whether those changes are associated with weight loss. It was 
hypothesized that, from baseline to post-treatment: (a) reported weight con-
trol behavior usage would improve and hedonic hunger would decrease, (b) 
an improvement in weight control behavior usage and a decrease in hedonic 
hunger would be associated with greater weight loss, and (c) changes in 
weight control behavior usage and hedonic hunger would be inversely asso-
ciated. In addition, secondary analyses examined whether, as in our earlier 
study (O’Neil et al., 2012), baseline hedonic hunger is associated with weight 
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loss during treatment, and whether baseline hedonic hunger moderates the 
relation between weight control behavior improvement and weight loss.

Method

Archival data were examined from 162 patients enrolled in the Focus pro-
gram at the Medical University of South Carolina Weight Management 
Center. The Focus program is an ongoing fee-for-service weight loss pro-
gram, described below. All applicable institutional and governmental regu-
lations concerning the ethical use of human volunteers were followed 
during this research.

Beginning in March, 2011, the Power of Food Scale (PFS) was added to 
the clinical assessment questionnaires administered pre-and post-treatment. 
Data reported here are from all patients who received the PFS on program 
entry through June, 2012 and who completed post-treatment questionnaires. 
During the study period, 162 participants enrolled in the 15-week Focus pro-
gram. The average number of sessions attended by these participants was 
11.98 (SD = 4.35). Of the 162 participants who started treatment during the 
study period, 119 completed the program (defined as having attended at least 
8 out of 15 possible visits, and remaining in the program at least through visit 
11 of 15); of those completers, 111 completed post-treatment questionnaires. 
See Figure 1 for the CONSORT diagram. Treatment completion was required 
for inclusion in analyses because post-treatment questionnaire data were only 
available from completers. Specifically, participants needed to have com-
plete pre- and post-treatment data on measures of weight, weight control 
behavior usage (Eating Behavior Inventory [EBI]), and hedonic hunger 
(PFS), as described below. The final sample of 111 patients represented 
68.5% of all patients who began the Focus program during the specified time 
period.

Participants

Participants were 111 weight loss treatment-seeking adult men and women 
(80.2% female), aged 20 to 72 years (M ± SD = 45.95 ± 13.61 years). There 
was no weight requirement for entry into the program; participants’ M ± SD 
body mass index (BMI; kg/m2) was 35.89 ± 6.97 (range = 24.61-60.10). 
Most (68.5%) participants self-identified as Caucasian, with 25.2% African 
American, 5.4% Hispanic, and 1% Other races/ethnicities. Very few exclu-
sion criteria were employed, other than the requirement that participants be 
deemed ineligible for the treatment program if they were pregnant or 
lactating.
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Measures

Demographic and anthropometric measures. Participants self-reported their 
age, gender, and race/ethnicity. Height was measured by trained personnel 
using a wall-mounted stadiometer. Weight was measured at baseline and 
post-treatment using a calibrated Mettler Toledo Panther model digital scale. 
Participants’ BMI was calculated from height and weight.

EBI. The EBI (O’Neil et al., 1979) is a 26-item measure of behaviors con-
ducive to weight control, including both positive or adaptive weight 

Figure 1. CONSORT diagram.
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management behaviors (e.g., “I carefully watch the quantity of food that  
I eat”) and negative or maladaptive weight management behaviors (e.g., “I 
eat quickly compared to most other people”). Items are rated on a 5-point 
scale ranging from never or hardly ever to always or almost always, with 
negative or maladaptive items reverse-scored. Higher EBI total scores 
indicate a greater usage of weight control behaviors. EBI scores consis-
tently improve following intensive behavioral weight loss interventions, 
and greater increases are associated with greater weight loss (O’Neil & 
Rieder, 2005).

Power of Food Scale (PFS). The PFS (Lowe et al., 2009) is a 15-item self-report 
measure of hedonic hunger (i.e., food-related thoughts and desires unrelated 
to physiological need). Three subscales are designed to assess responsiveness 
to food when it is not present (e.g., “I find myself thinking about food even 
when I’m not physically hungry”), present (e.g., “If I see or smell a food  
I like, I get a powerful urge to have some”), or tasted (e.g., “Just before I taste 
a favorite food, I feel intense anticipation”). Higher scores on the PFS indi-
cate greater hedonic hunger, with scores on each subscale and the total score 
ranging from 1 to 5. The PFS has demonstrated adequate test-retest reliabil-
ity, incremental validity, and internal consistency (Cappelleri et al., 2009; 
Lowe et al., 2009).

Treatment Program

The Focus program is a fee-for-service, lifestyle change weight loss program. 
Participants have weekly individual sessions with a registered dietitian, exer-
cise physiologist, or behavioral therapist, according to the schedule in the 
treatment protocol. The standard length of treatment is 15 weeks, during 
which a primarily supplement-based diet (typically three shakes and two bars, 
plus a small, controlled food-based meal daily) is prescribed for the first 8 
weeks. Patients then transition onto an all food-based diet, although treatment 
is somewhat individualized, such that patients are permitted to continue some 
meal-replacement use beyond 8 weeks if desired. In addition, patients have the 
option of adding four extra treatment sessions (which included an extension of 
the primarily meal-replacement product diet mid-way through treatment); this 
option was elected by 21 (18.9%) of the patients in the present sample.

Analyses

Data were analyzed using IBM SPSS version 19.0 (Chicago, Illinois). 
Percent weight loss was computed using: [(Baseline weight − Week 15 
weight) / baseline weight] × 100; thus, weight losses were treated as 
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positive numbers and gains as negative numbers. Changes in EBI and PFS 
scores were computed using Week 15 score − Baseline score, such that 
increases in each measure were positive numbers. Paired samples t tests 
were used to test Hypothesis 1 (changes in reported weight control behavior 
usage and hedonic hunger) using baseline and post-treatment EBI and PFS 
scores. To examine Hypotheses 2 and 3, Pearson correlations tested asso-
ciations among reported weight control behavior usage, hedonic hunger, 
and percent weight loss. Where appropriate, effect sizes (i.e., Cohen’s d, 
η2) were calculated to determine the magnitude of effects.

Results

No significant differences were observed in key demographic variables or 
baseline EBI or PFS scores across completers and non-completers (see 
Table 1). Significant differences were found in weight loss based on last 
weight carried forward, with participants who completed treatment showing 
significantly greater weight loss—completers’ weight loss: 9.50 ± 4.72 kg 
versus non-completers’ weight loss: 4.86 ± 4.19 kg, t(160) = 6.01, p < .01. 
All results presented below report on the 111 participants who completed 
both pre-treatment and post-treatment data collection.

Overall Treatment Outcome

From baseline to post-treatment, participants lost an average of 9.50 ± 4.72 
kg, which represented 9.81% ± 4.69% of their baseline body weight (range = 
−4.77% to 23.98%). A reduction in body weight of at least 5% was seen 
among 87% of participants, and a reduction in body weight of at least 10% 
was seen among 47% of participants.

Table 1. Baseline Subject Characteristics.

Completers 
(n = 111)

Non-completers 
(n = 51) Test statistic p value

Gender, female, n (%) 89 (80.1%) 45 (88.2%) χ² = 1.58 .21
Race/ethnicity, n (%)
 Caucasian 76 (68.4%) 43 (84.3%) χ² = 0.95 .76
 African American 28 (25.2%) 16 (11.7%) χ² = 0.61 .43
 Other 1 (1.0%) 1 (2.0%) χ² = 1.02 .31
 Age, years, mean (SD) 45.95 (13.62) 44.29 (13.09) t = −0.98 .34
 Weight, kg, mean (SD) 97.74 (19.76) 99.81 (25.17) t = 0.23 .82
 Body mass index, kg/m2, 

mean (SD)
35.89 (6.97) 36.22 (10.61) t = −0.26 .80
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Hypothesis 1: Weight control behavior usage and hedonic hunger will 
improve from baseline to post-treatment.

Mean EBI total score significantly increased from baseline (70.18 ± 10.59) 
to post-treatment (97.35 ± 11.80), t(109) = 22.55, p < .01, d = 2.45. At the 
item level, most individual EBI items (24 of 26) improved from baseline to 
post-treatment (see Table 2). Similarly, improvements were observed on PFS 
total score, t(110) = −7.92, p < .01, d = .79, and on all three subscale scores, 
ps ≤ .001 (see Table 3).

Hypothesis 2: Changes in weight control behavior usage and hedonic 
hunger will be associated with greater weight loss.

As hypothesized, greater percent weight loss was associated with both 
improvement in EBI total score, and decrease in PFS total score, r(110) = .31, 
p < .001 and r(110) = −.24, p < .01, respectively. Changes in seven individual 
items on the EBI were associated with weight change (see Table 1). Two 
individual PFS subscales (the “Food Present” and “Food Tasted” subscales) 
also were significantly associated with percent weight loss (see Table 3).

Hypothesis 3: Changes in weight control behavior usage and hedonic 
hunger will be associated.

As hypothesized, pre- to post-treatment change in EBI total score was 
negatively correlated with change in PFS total score, r(110) = −.41, p < .001, 
along with changes in all three PFS subscales: “Food Not Present,” r(110) = 
−.46, p < .001; “Food Present,” r(110) = −.36, p < .001; and “Food Tasted,” 
r(110) = −.26, p = .005. That is, an improvement in reported weight control 
behavior usage was associated with a decrease in hedonic hunger from base-
line to post-treatment.

Exploratory analyses also examined relations of baseline PFS total score 
and EBI scores (total score and individual items) with percent weight loss. 
Baseline PFS total scores was significantly predictive of percent weight loss, 
with individuals with higher baseline PFS scores showing greater weight 
loss, r = .21, p = .02. Baseline EBI score was also a significant predictor of 
percent weight loss, but it was individuals with the lower EBI scores at base-
line who showed greater weight loss, r = −.19, p = .04. At baseline, PFS total 
score was inversely related to EBI total score, r(110) = −.43, p < .001; higher 
levels of hedonic hunger were associated with less usage of weight control 
behaviors.
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Table 2. Correlations Between Changes in Weight Control Behavior Usage and 
Percent Weight Loss.

EBI item Baseline Week 15

r, EBI change 
with % 

weight loss

EBI total score 70.18 (10.59) 97.35 (11.08)** .31**
 1.  I carefully watch the quantity of food 

which I eat.
2.43 (1.04) 4.41 (0.77)** .40**

 2.  I eat foods that I believe will aid me in 
losing weight.

2.44 (0.85) 4.24 (0.78)** .36**

 3.  I keep one or two raw vegetables available 
for snacks.

1.60 (0.91) 3.41 (1.32)** .18

 4.  I record the type and quantity of food 
which I eat.

1.25 (0.70) 3.49 (1.32)** .14

 5. I weigh myself daily. 2.07 (1.41) 4.80 (0.62)** .16
 6. I refuse food offered to me by others. 2.17 (0.97) 3.86 (0.98)** .24*
 7.  I eat quickly compared to most other 

people.a
3.05 (1.57) 2.70 (1.31)** −.03

 8.  I consciously try to slow down my eating rate. 2.09 (1.07) 3.15 (1.19)** .30**
 9. I eat at only one place in my home. 2.76 (1.51) 3.54 (1.15)** .03
10.  I use the same placemat and other utensils 

for each meal.
2.19 (1.46) 2.61 (1.47)** .09

11. I eat and just can’t seem to stop.a 1.92 (1.08) 1.43 (0.62)** .02
12. I eat in the middle of the night.a 1.35 (0.78) 1.24 (0.69) .02
13. I snack after supper.a 2.83 (1.29) 2.37 (1.25)** .04
14. My emotions cause me to eat.a 2.83 (1.32) 2.26 (1.05)** −.12
15.  I buy ready to eat snack foods for myself.a 2.64 (1.28) 2.39 (1.34)** −.02
16. I shop when I’m hungry.a 2.15 (0.85) 1.79 (0.75)** −.11
17. I shop from a list. 2.95 (1.40) 3.63 (1.36)** .07
18. I leave food on my plate. 1.65 (0.82) 2.38 (1.17)** .30*
19. I serve food family style.a 2.53 (1.43) 1.92 (1.21)** .03
20.  I watch TV, read, or do other things while 

I eat.a
3.62 (1.25) 2.86 (1.30)** .03

21.  If I’m served too much, I leave food on 
my plate.

2.69 (1.39) 3.75 (1.10)** .09

22.  Generally, while I’m at home, I leave the 
table as soon as I finish eating.

3.35 (1.35) 3.63 (1.22) −.01

23. I keep a graph of my weight. 1.20 (0.70) 4.10 (1.29)** .23*
24. I eat when I’m not really hungry.a 2.68 (1.05) 1.81 (0.86)** −.12
25.  I store food in containers where it is not 

readily visible or in a closed cabinet.
2.83 (1.43) 3.35 (1.48)** −.04

26.  I decide ahead of time what I will eat for 
meals and snacks.

2.25 (1.15) 3.99 (0.93)** .23*

Note. Ns = 109 to 111. Week 15 items marked as statistically significant reflect a significant change from 
baseline values. Percent weight loss is coded positively for weight loss and negatively for weight gain. EBI = 
Eating Behavior Inventory.
aNegative items, for which lower values indicate greater behaviors conducive to weight control; negative 
items were reverse-scored in the final calculation of EBI total score.
*p < .05. **p < .01.
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At the EBI individual item level, baseline PFS total score was correlated 
with four of the nine negative/maladaptive EBI items, indicating that higher 
hedonic hunger was associated with more frequently reported negative or 
maladaptive eating behaviors (“I eat and just can’t seem to stop,” “My emo-
tions cause me to eat,” “I eat when I’m not really hungry,” and “I shop when 
I’m hungry”), rs = −.28 to −.54, ps < .05. In contrast, only 4 of the 17 EBI 
items reflecting positive weight control behaviors were significantly corre-
lated with baseline PFS scores (“I eat foods that I believe will aid me in los-
ing weight,” “I buy ready to eat snack food for myself,” “I leave food on my 
plate,” and “If I’m served too much, I leave food on my plate,” rs = −.20 to 
−.36, ps < .05), with higher hedonic hunger associated with lower usage of 
positive behaviors.

Moderating Effects of Hedonic Hunger

Secondary analyses examined whether baseline PFS total scores moderated 
the association between change in EBI total score and percent weight loss, as 
had been seen in our prior study (O’Neil et al., 2012).

A hierarchical regression model was run including baseline PFS total score 
(continuously measured) and EBI total score change in the first step, followed 
by their interaction. This two-way interaction was not significantly associated 
with percent weight loss, p = .168. However, baseline PFS total score, β = .44, 
p = .04, and EBI total score change, β = .67, p = .02, were significant in the 
model. That is, higher baseline hedonic hunger and greater improvement in 
weight control behavior usage were associated with greater weight loss from 
baseline to post-treatment. More specifically, for every 1-point elevation on 
baseline PFS score, percent weight loss would be estimated to increase by 
1.03 percentage points (SE = .05). Furthermore, for every 10-point increase in 

Table 3. Correlations Between Changes in Hedonic Hunger and Percent Weight 
Loss.

PFS scores Baseline Week 15 r, PFS change with % weight loss

PFS total score 2.69 (0.95) 2.12 (0.71)** −.247**
Food not present 2.42 (1.06) 1.92 (0.84)** −.136
Food present 3.19 (1.10) 2.23 (0.93)** −.196*
Food tasted 2.47 (0.89) 2.27 (0.78)** −.219*

Note. Ns = 109 to 111. Change scores marked as statistically significant reflect a significant 
change from baseline to Week 15. Percent weight loss is coded positively for weight loss and 
negatively for weight gain. PFS = Power of Food Scale.
*p < .05. **p ≤ .001.
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EBI score from pre-to post-treatment, percent weight loss would be estimated 
to increase by 1.2 percentage points (SE = .03).

To further permit direct comparison with our prior analyses conducted on 
these measures within a different type of treatment program (O’Neil et al., 
2012), we also divided the sample into high (n = 56) and low (n = 55) PFS 
groups, based on a median split of baseline PFS total scores (median = 2.73). 
Patients with high PFS scores lost an average of 10.06 ± 4.75 kg (range = 
23.98-0.18) and patients with low PFS scores lost an average of 8.94 ± 4.66 
kg (range = 19.00 to −0.59), p = .22. Change in EBI total score and percent 
weight loss was significantly correlated among individuals with low PFS 
scores, r(55) = −.39, p < .01, although this association was not significant 
among those with high PFS scores, r(56) = −.21, p = .13. However, based on 
a Fisher’s z transformation, the strengths of these correlations did not signifi-
cantly differ, z(110) = 1.45, p = .14.

Discussion

Within this behavioral weight loss program featuring a partial meal-replacement 
diet, reported weight control behavior usage improved and hedonic hunger 
decreased, and these changes were associated with greater weight loss. 
Improvements in weight control behavior usage and hedonic hunger were 
also significantly associated with one another. These findings are quite con-
sistent with those reported recently within a sample of adults participating in 
a group-based commercial weight loss program format over a similar time 
period (O’Neil et al, 2012). The present study extended those findings to an 
individually administered lifestyle change program incorporating meal-
replacement products, in which greater average weight loss was observed 
(9.5% vs. 4.3%). However, it is noteworthy that the relations between weight 
control behavior usage and weight loss were stronger in the previous study 
(r = .59 vs. r = .31, z = 2.61, p < .01). This may reflect, in part, an overshad-
owing effect of the use of structured, pre-portioned meal replacements in the 
present study, as such products have been shown to induce greater weight 
loss when added to a lifestyle modification program (Heymsfield, van Mierlo, 
van der Knapp, Heo, & Frier, 2003). Other potentially influential differences 
between the previous study’s commercial weight loss program and the pres-
ent study are this behavioral program’s slightly extended duration (15 weeks 
[with the option to extend] vs. 12 weeks) and delivery format (individual 
versus group).

The nature of the relations among behavior change, hedonic hunger, and 
weight loss remains to be explored further. Specifically, it may be that 
individuals beginning the program initiated behavior changes, which then 
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decreased the amount and variety of environmental food exposure (i.e., due 
to the majority of individuals’ diet consisting of meal-replacement products), 
contributing to a reduction in hedonic hunger. This pattern may have been 
especially evident among individuals with high hedonic hunger and low 
weight control behavior usage at baseline. Alternatively, hedonic hunger may 
have been reduced via other aspects of the program (e.g., weight monitoring, 
regular contact with treatment staff), and thereby facilitated adoption of 
behavioral changes conducive to weight loss. Indeed, this treatment program 
directly targeted, in part, behaviors and cognitions relevant to hedonic hunger 
(e.g., resisting cravings, stimulus control such as limiting tempting foods in 
the environment) as well as weight control behaviors, including those mea-
sured on the EBI (e.g., dietary self-monitoring, self-weighing and graphing 
weight).

In the current study, individuals with lower usage of weight control behav-
iors at baseline appeared to achieve slightly more weight loss than those with 
higher usage of weight control behaviors at baseline. Although, this finding 
was not significant in our prior study (O’Neil et al., 2012), the magnitude of 
the correlations was similar (current study: r = −.19, prior study: r = −.17). 
One possible reason for this finding is that individuals with lower usage of 
weight control behaviors have greater room for improvements in the types of 
behaviors targeted by behavioral treatment programs, compared to individu-
als who are already utilizing many of the suggested strategies for weight 
control.

Interestingly, individuals with higher baseline hedonic hunger appeared to 
achieve even better weight loss than those with lower baseline hedonic hun-
ger. This finding was unexpected, considering the lack of association between 
baseline hedonic hunger and weight loss found in the aforementioned study 
that used a commercial weight loss program format (O’Neil et al., 2012). One 
possible explanation is that individuals with relatively high hedonic hunger 
(i.e., who report feeling a strong appetitive reaction to palatable food cues in 
the environment) may especially benefit from a treatment program which 
limits exposure to preferred high-calorie foods. The treatment plan examined 
in the present study used meal-replacement supplements for a large portion of 
patients’ dietary intake during the initial half of the program. Thus, individu-
als with at least moderate adherence to the prescribed diet were exposed to a 
sharply decreased variety of highly palatable foods. Anecdotally, patients 
commonly reported changing their habits to accommodate the prescribed diet 
(e.g., eating out at restaurants less often, eliminating tempting foods from the 
home). In addition, results appear consistent with finding that individuals 
with high hedonic hunger may be particularly susceptible to the effects of 
physiologic hunger (i.e., having fasted for several hours, as compared with 
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having just consumed a meal-replacement shake; Rejeski et al., 2012). The 
weight loss treatment program delivered in the present study asked patients 
to adhere to a schedule of regular eating (i.e., eating every 2-4 hr) to minimize 
physiological hunger. This strategy may have been especially helpful for 
individuals with high hedonic hunger attempting weight loss.

In the current study, hedonic hunger scores at baseline did not appear to 
significantly moderate the relation between change in weight control behav-
iors and weight loss. However, there was a non-significant trend toward indi-
viduals with low baseline hedonic hunger showing a stronger association 
between weight loss and improvement in weight control behaviors. This pat-
tern was opposite that observed in our prior study, although the baseline lev-
els of hedonic hunger were similar in the two samples (O’Neil et al., 2012). 
Overall, it appears that the impact of hedonic hunger on the association 
between weight control behavior usage and weight loss may depend on the 
type of program and the type of population studied. In particular, the present 
study employed an intensive behavior modification program that included 
significant use of meal-replacement supplements, whereas findings from this 
previous study utilized a commercial weight loss program.

A particular strength of the present study is that broad inclusion criteria 
were used (i.e., an “all-comers” clinic-based approach). In addition, the pres-
ent study presents novel pre- to post-treatment use of the Power of Food 
Scale to measure changes in hedonic hunger within a partial meal-replacement 
weight loss program. Furthermore, given that this study used the same mea-
sures and analytic plan as was used in our earlier study of participants follow-
ing a commercial weight loss program format (Weight Watchers), the two 
studies permit some estimate of the extent to which the reported relations are 
specific to the type of weight loss program.

Limitations of this study include its short-term nature (i.e., 15 weeks) and 
the fact that no control group was available to monitor naturalistic changes 
over the same time period in weight, weight control behavior usage, and 
hedonic hunger. Furthermore, data were restricted to individuals with post-
treatment data, which may have biased findings in that treatment non-
completers were excluded. Not having post-treatment data on the large 
number of individuals who did not complete treatment limits the generaliz-
ability of these findings. However, as noted above, completers and non-com-
pleters did not differ on any baseline variables, including EBI or PFS scores, 
although it is possible that the groups differed on other unmeasured charac-
teristics. Finally, the questionnaires examined in the present study were only 
administered at baseline and post-treatment; more frequent assessment 
administrations, despite increasing subject burden, may have allowed for 
meditational analyses illustrating the mechanism by which in-treatment 
changes in weight control behaviors and hedonic hunger are interrelated.
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The present study’s findings, in conjunction with our prior study of par-
ticipants in a 12-week commercial weight loss program (O’Neil et al., 2012), 
indicate that lifestyle modification weight loss programs appear associated 
with at least short-term reductions in hedonic hunger and increases in usage 
of weight control behaviors. Furthermore, greater weight losses are associ-
ated with greater increases in behavior usage and reductions in hedonic hun-
ger from pre- to post-treatment. Additional studies are warranted to determine 
whether these changes are maintained over long-term follow-up, and by 
employing appropriate controls, whether the treatment program actually 
causes these changes. The current study also suggests that patients presenting 
with high hedonic hunger and low usage of weight control behavior experi-
ence greater weight loss in the type of program studied here. However, the 
present study does not provide sufficient data to clarify which elements of the 
treatment program were uniquely effective for individuals with low as com-
pared with high hedonic hunger. If future studies verify that individuals dif-
fering in level of pretreatment hedonic hunger and weight control behavior 
usage respond differently to lifestyle change weight loss programs, results 
would continue to inform the development and tailoring of effective weight 
loss interventions based on this and related patient characteristics.

Acknowledgments

The authors wish to thank Dr. Michael Lowe and Drexel University for allowing the 
use of the Power of Food Scale.

Declaration of Conflicting Interests

The authors declared no potential conflicts of interest with respect to the research, 
authorship, and/or publication of this article.

Funding

The authors received no financial support for the research, authorship, and/or publica-
tion of this article.

References

Acharya, S. D., Elci, O. U., Sereika, S. M., Music, E., Styn, M. A., Turk, M. W., & 
Burke, L. E. (2009). Adherence to a behavioral weight loss treatment program 
enhances weight loss and improvements in biomarkers. Patient Preference and 
Adherence, 3, 151-160.

Appelhans, B. M., Woolf, K., Pagoto, S. L., Schneider, K. L., Whited, M. C., & 
Liebman, R. (2011). Inhibiting food reward: Delay discounting, food reward 
sensitivity, and palatable food intake in overweight and obese women. Obesity 
(Silver Spring). Advance online publication. doi:10.1038/oby.2011.57

 at DREXEL UNIV LIBRARIES on July 31, 2014bmo.sagepub.comDownloaded from 

http://bmo.sagepub.com/


804 Behavior Modification 37(6)

Burke, L. E., Wang, J., & Sevick, M. A. (2011). Self-monitoring in weight loss: A 
systematic review of the literature. Journal of the American Dietetic Association, 
111, 92-102. doi:10.1016/j.jada.2010.10.008

Cappelleri, J. C., Bushmakin, A. G., Gerber, R. A., Leidy, N. K., Sexton, C. C., 
Karlsson, J., & Lowe, M. R. (2009). Evaluating the power of food scale in obese 
subjects and a general sample of individuals: Development and measurement 
properties. International Journal of Obesity (London), 33, 913-922. doi:10.1038/
ijo.2009.107

Forman, E. M., Hoffman, K. L., McGrath, K. B., Herbert, J. D., Brandsma, L. L., & 
Lowe, M. R. (2007). A comparison of acceptance- and control-based strategies 
for coping with food cravings: An analog study. Behavior Research and Therapy, 
45, 2372-2386. doi:10.1016/j.brat.2007.04.004

Heymsfield, S. B., van Mierlo, C. A., van der Knapp, H. C., Heo, M., & Frier, H. I. 
(2003). Weight management using a meal replacement strategy: Meta and pooling 
analysis from six studies. International Journal of Obesity (London), 27, 537-549.

Jeffery, R. W., Drewnowski, A., Epstein, L. H., Stunkard, A. J., Wilson, G. T., Wing, 
R. R., & Hill, D. R. (2000). Long-term maintenance of weight loss: Current sta-
tus. Health Psychology, 19(Suppl. 1), 5-16.

Levitsky, D. A., & Shen, X. (2008). Food power scale predicts dessert eating, 
but not meal eating or portion size effect. Appetite, 51, 381. doi:10.1016/j.
appet.2008.04.147 (abstract)

Lowe, M. R., & Butryn, M. L. (2007). Hedonic hunger: A new dimension of appetite? 
Physiology & Behavior, 91, 432-439. doi:10.1016/j.physbeh.2007.04.006

Lowe, M. R., Butryn, M. L., Didie, E. R., Annunziato, R. A., Thomas, J. G., 
Crerand, C. E., . . . Halford, J. (2009). The power of food scale. A new measure 
of the psychological influence of the food environment. Appetite, 53, 114-118. 
doi:10.1016/j.appet.2009.05.016

Lowe, M. R., & Levine, A. S. (2005). Eating motives and the controversy over diet-
ing: Eating less than needed versus less than wanted. Obesity Research, 13, 797-
806. doi:10.1038/oby.2005.90

O’Neil, P. M., Currey, H. S., Hirsch, A. A., Malcolm, R. J., Sexauer, J. D., Riddle, F. 
E., & Taylor, C. I. (1979). Development and validation of the Eating Behavior 
Inventory. Journal of Behavioral Assessment, 1, 123-132.

O’Neil, P. M., & Rieder, S. (2005). Utility and validity of the eating behavior inven-
tory in clinical obesity research: A review of the literature. Obesity Reviews, 6, 
209-216. doi:10.1111/j.1467-789X.2005.00192.x

O’Neil, P. M., Theim, K. R., Boeka, A., Johnson, G., & Miller-Kovach, K. (2012). 
Changes in weight control behaviors and hedonic hunger during a 12-week com-
mercial weight loss program. Eating Behaviors, 13, 354-360.

Rejeski, W. J., Burdette, J., Burns, M., Morgan, A. R., Hayasaka, S., Norris, J., & 
Laurienti, P. J. (2012). Power of food moderates food craving, perceived control, 
and brain networks following a short-term post-absorptive state in older adults. 
Appetite, 58, 806-813. doi:10.1016/j.appet.2012.01.025

Schultes, B., Ernst, B., Wilms, B., Thurnheer, M., & Hallschmid, M. (2010). Hedonic 
hunger is increased in severely obese patients and is reduced after gastric bypass 

 at DREXEL UNIV LIBRARIES on July 31, 2014bmo.sagepub.comDownloaded from 

http://bmo.sagepub.com/


Theim et al. 805

surgery. American Journal of Clinical Nutrition, 92, 277-283. doi:10.3945/
ajcn.2009.29007

Thomas, J. G., Doshi, S., Crosby, R. D., & Lowe, M. R. (2011). Ecological momen-
tary assessment of obesogenic eating behavior: Combining person-specific and 
environmental predictors. Obesity (Silver Spring), 19, 1574-1579. doi:10.1038/
oby.2010.335

Williamson, D. A., Anton, S. D., Han, H., Champagne, C. M., Allen, R., Leblanc, E., 
. . . Sacks, F. M. (2010). Early behavioral adherence predicts short and long-term 
weight loss in the POUNDS LOST study. Journal of Behavioral Medicine, 33, 
305-314. doi:10.1007/s10865-010-9253-0

Author Biographies

Kelly R. Theim, PhD, is currently a postdoctoral fellow at the Uniformed Services 
University of the Health Sciences. She received her doctoral degree in psychology 
from Washington University in St. Louis. Her research interests include the preven-
tion and treatment of obesity and disordered eating across the lifespan.

Joshua D. Brown, PhD, is director of clinical services at the Weight Management 
Center at the Medical University of South Carolina (MUSC). He is a licensed clinical 
psychologist and an assistant professor in the Department of Psychiatry and Behavioral 
Sciences at MUSC.

Adrienne S. Juarascio, PhD, is postdoctoral fellow at Drexel University, from where 
she received her doctoral degree. Her research interests involve the use of acceptance 
based treatments for eating disorders and obesity.

Robert R. Malcolm, MD, is professor of psychiatry, family medicine and pediatrics, 
and associate dean for continuing medical education at the Medical University of 
South Carolina. He was co-founder of the MUSC Weight Management Center in 
1975 and has served as principal investigator or co-investigator on numerous clinical 
trials for obesity.

Patrick M. O’Neil is professor of psychiatry and behavioral sciences at the Medical 
University of South Carolina, where he is director of the Weight Management Center. 
He has been professionally involved in obesity since 1977 in numerous clinical, 
teaching, research, and public education roles.

 at DREXEL UNIV LIBRARIES on July 31, 2014bmo.sagepub.comDownloaded from 

http://bmo.sagepub.com/

