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Abstract The purpose of this study was to explore rela-
tions between food craving, caloric intake, and body mass
index (BMI) changes over the course of an 18-month
weight loss trial. Two-hundred two obese adults (mean
BMI = 34.9 kg/m%* mean age = 51.30 years, 92.2%
White; 57.8% female) who participated in a behavioral
weight loss trial completed measures of food craving,
caloric intake, and BMI at baseline, 6 and 18 months. From
baseline to 6 months, higher initial food cravings were
associated with more gradual and less steep reductions in
BMI. Additionally, the relation between changes in food
craving and BMI changes varied by levels of change in
caloric intake, such that BMI change and change in food
cravings were positively associated at low levels of change
in caloric intake, but were unrelated at average and high
levels of change in caloric intake. Similarly, from baseline
to 6 months and from 6 to 18 months, the relation between
changes in food craving and BMI changes also varied by
initial levels of caloric intake. Explicit clinical targeting of
food craving management may be beneficial for individuals
beginning weight loss programs, especially for those who
report higher levels of food craving at baseline. Baseline
caloric intake and change in calorie intake over time may
serve as moderators of the relation between food cravings
and BML.
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Introduction

Approximately 37.7% of adults in the United States are
currently obese (Flegal et al., 2016). Obesity is associated
with major health consequences including heart disease,
stroke, type 2 diabetes, and increased risk for certain types
of cancer (Bray, 2004). Excessive weight gain is primarily
attributed to a persistent positive energy balance where
calories consumed exceed calories expended (Janssen
et al., 2005). Given the importance of achieving a negative
energy balance to lose weight, the most efficacious dietary
interventions for obesity require restriction of high calorie
foods (Dietary Guidelines for Americans, 2010). There-
fore, identifying variables associated with overeating is key
to facilitating weight loss.

Food craving has been identified as one possible pre-
cursor to overeating (Gendall et al., 1998), and is charac-
terized by a strong motivation or desire to consume a
particular food item (Weingarten & Elston, 1990). It has
been differentiated from hunger, which is a more general
desire for food (Batra et al., 2013). Cross-sectionally, there
is evidence that food craving is associated with calorie
overconsumption (Hill et al., 1991; Lafay et al., 2001;
White & Grilo, 2005). Additionally, individuals whose
weight falls in the overweight or obese body mass index
(BMI) range report higher frequencies of food craving than
individuals whose weight falls in the normal BMI range
(Abilés et al., 2010; Chao et al., 2014; Franken & Muris,
2005). In a cross-sectional study of 646 adults, Chao et al.
(2014) found a significant positive relation between food
craving and BMI. They also found significant positive
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associations between cravings for specific calorie dense
foods (e.g., sweets, high fat foods, carbohydrates, and fast
foods) and actual consumption of those respective foods.
Abilés et al. (2010) compared bariatric surgery patients to a
normal weight control group and found that the bariatric
surgery patients reported significantly higher levels of food
craving than the normal-weight controls. In sum, the
available literature demonstrates relationships between
greater cravings, greater energy intake, and elevated BMI,
with food cravings often proposed as the driver of the
relationship.

Longitudinal evidence has also reported relationships
between food cravings, energy intake, and BMI, with
experimental evidence suggesting that caloric restriction is
related to decreased food cravings and weight loss de-
creased food cravings (Anton et al., 2012; Martin et al.,
2011). The experimental evidence suggests that changes in
food intake may actually influence food cravings. One
potential explanation for this seemingly paradoxical rela-
tion is that food cravings may be conditioned expressions
of hunger (Gibson & Desmond, 1999). In other words, food
cravings develop from repeated pairings of specific foods
with hunger, with the reduction in hunger and experience
of consuming the food potentially providing negative and/
or positive reinforcement (i.e., removal of the aversive
state of hunger, and/or the positive effects produced from
actual consumption of the specific food). The food specific
craving may then be a consequence of conditioned toler-
ance and/or incentive). When consumption of the food item
is reduced from the diet, extinction occurs leading to a
decrease in cravings and subsequent food intake (Gibson &
Desmond, 1999). This suggests that food cravings interact
with food intake, in a feed forward cycle. The food crav-
ing-intake interaction may cycle with the reintroduction of
specific, initially craved foods. Specifically, reintroduction
of these foods may then increase craving and consumption
(increasing caloric intake), resulting in weight gain.

Indeed, Martin et al. (2006) measured changes in crav-
ing over a 12-week weight loss program and found that
cravings decreased as a function of calorie reduction.
Further, participants who were prescribed a very low
calorie, supplement-based diet (1675-2093 kJ/d) decreased
cravings to a greater degree than participants who were
prescribed a traditional, food-based low calorie diet
(4187-6280 kJ/d). However, there was no significant
relation found between changes in food craving and weight
loss. A limitation of this study was that it was a shorter-
term program, so conclusions cannot be made about lon-
gitudinal patterns of relations between food craving and
weight loss. A longer-term trial compared changes in food
craving between individuals randomized to a low carbo-
hydrate diet condition versus a low-calorie/low-fat diet
condition. Data were collected at 6 time points over the
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course of 2 years. Results indicated that over time, par-
ticipants randomized to the low-carbohydrate diet signifi-
cantly reduced food cravings for carbohydrates, and
participants randomized to the low-calorie/low-fat diet
significantly reduced food cravings for high fat foods
(Martin et al., 2011). One limitation of these findings was
that relations between weight loss and food craving were
only examined via correlational analyses at each time
point, and patterns of the relationship between change in
BMI and food craving over time were not examined. Fur-
ther, dietary intake were not collected, so adherence to the
dietary recommendations is unknown. The conditioned
expression of hunger hypothesis may suggest that varia-
tions in baseline calorie intake and changes in caloric
intake over time may affect the predictive validity of
craving for changes in BMI.

The current study extends the literature by examining
relations between food craving, caloric intake, and BMI
changes over the course of an 18-month behavioral weight
loss trial via structural equation modeling and latent growth
curve modeling. This statistical approach allows for lon-
gitudinal analysis of patterns of change and interactions
between changes in all three variables over the course of
the trial (baseline, 6 and 18 months; Berlin et al., 2014).
This study is the first to our knowledge to investigate the
predictive validity of food craving at baseline on BMI
outcomes over the course of a weight loss trial. Given the
cross-sectional findings from the 2-year weight loss trial,
we hypothesized that greater reductions in food cravings
would be associated with greater decreases in BMI across
each time point. We also hypothesized that initial calorie
intake and changes in calorie intake over time would
moderate the relationship between food craving and BMI.

Method
Participants

Eligible participants had a BMI between 27 and 45 kg/m>
and were between 21 and 65 years old. Overall, 202 indi-
viduals (mean BMI = 34.9 kg/m?; mean age = 51.30
years, 92.2% White; 57.8% female) participated in an
18-month behavioral obesity intervention. Exclusion criteria
included heart problems, use of weight loss medications or
participation in another weight loss program, bariatric sur-
gery, pregnancy or planning to become pregnant, allergies to
foods used in the study, consumed less than five different
types of nutrient-dense, energy-dense foods, or could not
walk two blocks. For more details on the institutional review
board-approved clinical trial see Raynor et al. (2012). Par-
ticipating individuals provided informed consent and then
were randomly assigned to one of two interventions: (1)
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Lifestyle Condition (Lifestyle) including a traditional
hypocaloric, low-fat (1200-1500 kcal/day, <30% kcal from
fat) diet or (2) a Lifestyle + Limited Variety Condition
(Lifestyle + LV) including a traditional hypocaloric, low-fat
diet and a goal to limit variety of snack food consumption.

Intervention

Three components were common to both intervention
groups: a cognitive behavioral intervention, a diet pre-
scription (1200-1500 kcal/day, <30% kcal from fat), and a
physical activity prescription (40 min/day, five times/
week). Participants in the Lifestyle + LV group were also
instructed to reduce the variety of non-nutrient dense,
energy-dense foods in their diet to only two food types
throughout the intervention period. The goal of the inter-
vention was to help assist participants with developing a
healthy lifestyle and to achieve at least a 10% weight loss.
For the first 6 months, participants met weekly, and then
twice a month from months 7 to 18.

Measures
Demographics and anthropometrics

Basic demographic information (e.g. gender, age, education
level) was collected by self-report measure at baseline. Height
was measured in millimeters at baseline using a stadiometer
and weight was measured at baseline, 6 and 18 months in
kilograms using a calibrated digital scale. Participants were
instructed to wear light clothing and to remove shoes when
they were being measured. BMI was calculated as weight in
kilograms divided by height in meters squared.

Food Craving Inventory

The Food Craving Inventory (FCI) is a 28-item self-report
measure assessing food cravings for different foods (White
& Grilo, 2005; White et al., 2002). Five food craving scores
pertaining to different food varieties (e.g., fats, sweets, car-
bohydrates, fast food fats, and total) can be derived from the
measure. The total food craving score was used for the pur-
pose of the current study. Test-retest (o = 0.86) and internal
consistency analyses (o0 = 0.93) have demonstrated strong
reliability for the total scale. Additionally, the FCI has
demonstrated good content, concurrent, construct, and dis-
criminant validity (White et al., 2002).

Dietary intake

Overall energy intake was obtained from three 24-h dietary
recalls (2 weekdays and 1 weekend day) over the phone at

each time point (e.g. baseline, 6 and 18 months). Inter-
viewers were blind to intervention assignment and used the
Nutrition Data System Software for Research developed by
the Nutrition Coordinating Center, University of Min-
nesota, Minneapolis, MN. Participants used 2-dimensional
food shapes they were given to facilitate estimating portion
sizes.

Analytic plan

Pearson correlations, latent growth modeling, and path
analyses were conducted in order to examine the relations
among changes in participant food craving, caloric intake,
and BMI. Full information robust maximum likelihood
estimation allowed for the modeling of multiple change
processes with missing and non-normally distributed data
(Little et al., 2014; Muthén & Muthén, 1998-2012).

First, linear, quadratic, and piecewise growth models
(with residual variances fixed to zero for identification
purposes when necessary) were evaluated separately for
each variable of interest to characterize the nature of
change. The goodness of fit for the growth models were
evaluated using the Robust Chi Square statistic (x%), where
increases in values represent worse fit (Yuan & Bentler,
2000). However, the Chi square statistic is sensitive to
sample size (Hu & Bentler, 1999), therefore the Compar-
ative Fit Index (CFI) was also included. Values of >0.90
and >0.95 on the CFI represent an adequate and good
model fit respectively (Hu & Bentler, 1999). The Root
Mean Square Error of Approximation (RMSEA; MacCal-
lum et al., 1996) statistic was also supplied as a population-
based index that measures error of approximation (Browne
& Cudeck, 1993). RMSEA values are interpreted in terms
of fit as follows: good (<0.05), acceptable (0.05-0.08), and
poor (>0.10; Hu & Bentler, 1999; MacCallum et al., 1996).
The Standardized Root Mean Square Residual (SRMR)
measures the overall difference between the observed and
predicted correlations, with values less than 0.08 generally
indicating good fit (Hu & Bentler, 1999).

In addition, linear growth models between the first and last
time points were conducted to characterize the overall
change from baseline to 18 months. Pending significant
variability in the rates of change and initial values, factor
scores from these models were exported and used with path
analysis to decrease model complexity and facilitate model
convergence. Two-way and three-way interactions among
intercepts and slopes of relevant variables were tested, but
higher-order interactions were removed from the final model
if non-significant. Intervention group was not included in the
model since there were no between group differences in
weight loss (Raynor et al., 2012), food craving, or change in
food craving [Wilks’ Lambda = 0.962, F(3, 200) = 2.619,
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p > 0.05]. All model analyses were conducted in Mplus 7.20
(Muthén & Muthén, 1998-2012).

Significant interactions were examined further using
interaction plots with changes in the predictor represented
as individuals increasing or decreasing on that specific
variable plotted on the x-axis, changes in BMI plotted on
the Y axis, and different lines representing the mean of the
moderator, 1 SD above, and 1 SD below the mean. If
interactions involved change variables, graphical depic-
tions were presented using change values for “decreasers”
(at the average value for those whose change scores were
negative), “increasers” (at the average value for those who
change scores were positive), at low (—1 SD), average, and
high (+1 SD) levels of the moderator.

Results

Bivariate correlations are presented in Table 1 for initial
and changes in variables from T1 to T4 and Table 2 for
initial and changes in variables from T1 to T2. Similar
relationships among variables were found from T1 to T4
and T1 to T2. Initial food craving was positively correlated
with initial BMI. Initial food craving was positively cor-

Table 1 Correlations of intercepts and slopes from T1 to T4

related with initial calories and negatively correlated with
change in food cravings and change in calories. Addi-
tionally, change in calories was positively associated with
change in cravings.

A piecewise model was found to be the best-fitting
model for all the variables and intercepts and slopes from
each of the growth models are presented in Table 3.
Additionally, linear models examining changes from the
first time point to the last are also included in Table 3. As
reported previously (Buscemi et al., 2014), BMIs on
average decreased (slope 1) in a linear manner from T1
(baseline) to T2 (6 months), but increased marginally from
T2 (6 months) to T4 (18 months; slope 2). On average, the
change from T1 to T4 is characterized by decreases in
BMIs. Similarly, on average, changes in calories consumed
decreased during the intervention from T1 to T2, but
increased marginally from T2 to T4 with significant vari-
ability in these estimates. Overall, the change from T1 to
T4 is characterized by average decreases in calories.
Additionally, food craving decreased in a linear manner
from T1 to T2 and there was no significant change after
that initial decrease in food craving from T2 to T4, with
significant variability in these estimates.

1. 2. 3 4. 5
1. Change in BMI
2. Initial BMI —0.21*
3. Initial food cravings —0.12 0.15%
4. Initial calories 0.03 0.09 0.21*
5. Change in food craving 0.12 0.01 —0.63* —0.05
6. Change in calories 0.07 —0.10 —0.23* —0.69* 0.15%
* Significant at the <0.05 p value
Table 2 Correlations of intercepts and slopes from T1 to T2
1. 2. 3 4. 5
1. Change in BMI m = —0.64,
SD = 0.36
2. Initial BMI —0.32% m = 3491,
SD = 4.33
3. Initial food 0.03 0.15* m = 2.54,
cravings SD = 0.68
4. Initial calories —0.02 0.09 0.21%* m = 201.34,
SD = 62.99
5. Change in food ~ 0.08 0.04 —0.51* —0.05 m = —0.06,
craving SD = 0.11
6. Change in calories 0.08 —0.12 —0.05* —0.79* 0.18* m = —10.67,
SD = 9.41

* Significant at the <0.05 p value
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Table 3 Latent growth curve models of changes in key variables
Estimate S.E. Estimate/S.E. p value

BMI piecewise model results

Intercept 34.91 0.30 115.39 <0.01

Slope 1 —0.64 0.03 —25.12 <0.01

Slope 2 0.05 0.01 3.24 <0.01
Calories piecewise model results (divided by 100)

Intercept 20.13 0.43 47.08 <0.01

Slope 1 —1.07 0.07 —15.63 <0.01

Slope 2 0.15 0.03 5.72 <0.01
Food cravings piecewise model results

Intercept 2.54 0.05 54.41 <0.01

Slope 1 —0.060 0.01 —7.10 <0.01

Slope 2 —0.01 0.01 -1.70 0.09
BMI Linear model baseline to post

Intercept 3491 0.30 115.39 <0.01

Slope —-1.97 0.13 —15.50 <0.01
Food cravings linear model baseline to post

Intercept 2.53 0.05 54.44 <0.01

Slope —-0.02 0.01 —8.69 <0.01
Calories linear model baseline to post (divided by 100)

Intercept 20.13 0.43 47.08 <0.01

Slope —0.26 0.02 —11.36 <0.01

BMI changes across active treatment: T1 to T2

In the model examining BMI change across the weekly
intervention phase, initial food craving score, the initial
caloric intake by change in food craving interaction, and
change in food craving by change in caloric intake inter-
action were significant predictors of linear BMI Change
from T1 to T2 (see Table 4). More specifically, higher
initial food cravings were associated with more gradual and
less steep reductions in BMI (est. = 0.076, ¢ = 2.304,
p = 0.042). The relation between changes in food craving
and BMI changes varied by level of initial caloric intake,

such that BMI and food craving moved in tandem at low
(—1 SD) initial levels of caloric intake (est. = 0.762,
t = 1.942, p = 0.052), but this relation became weaker
(and non-significant) at average (est. = 0.177, t = 0.661,
p = 0.509), and high (+1 SD) levels of initial caloric intake
(est. = —0.408, t = —1.113, p = 0.266). Figure 1 graph-
ically presents the estimated BMI change values for “food
craving decreasers” (at the average value for those who
decreased food craving), “food craving increasers” (at the
average value for those who increased food craving), at low
(—1 SD), average, and high (+1 SD) levels of initial caloric
intake.

Table 4 Regression model results and associated changes in BMI from T1 to T2

Estimate S.E. Est./S.E. p value
Changes in BMI from T1 to T2 predicted by
Initial BMI —0.03 0.01 —4.65 <0.01
Initial food cravings 0.08 0.04 2.03 0.04
Initial calories 0.01 0.01 0.82 0.41
Change in food cravings 0.18 0.27 0.66 0.51
Change in calories 0.08 0.05 1.78 0.08
Initial calories x change in calories —0.01 0.01 —2.48 0.01
Change in food cravings x change in calories —0.93 0.34 —2.69 <0.01
Initial calories x change in food cravings —0.10 0.04 —2.17 0.03
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Fig. 1 From baseline to 6 months, the relation between changes in
craving and BMI changes varied by level of initial caloric intake, such
that BMI and craving moved in tandem at low (—1 SD) initial levels
of caloric intake (est. = 0.762, t = 1.942, p = 0.052), but this
relation became weaker (and non-significant) at average
(est. = 0.177, t = 0.661, p = 0.509), and high (+1 SD) levels of

Additionally, results demonstrated that the relation
between changes in food craving and BMI changes varied
by levels of change in caloric intake, such that BMI change
and change in food cravings moved in tandem at low levels
of change in caloric intake (—1 SD below the average
change; est. = 1.044, r = 2.740, p = 0.006), but were
unrelated at average (est. = 7.17, t = 1.64, p = 0.10), and
high levels of change in caloric intake (+1 SD above the
average change; est. = 2.52, t = 0.52, p = 0.60). Figure 2
graphically presents the estimated BMI change values for
“food craving decreasers” (at the average value for those
who decreased food craving from T1 to T2), “food craving
increasers” (at the average value for those who increased
food craving from T1 to T2), at low (—1 SD), average, and
high (+1 SD) levels of change in caloric intake.

BMI changes across the entire trial: T1 to T4

In the model examining BMI change across the trial, initial
BMI and the initial caloric intake by change in food
craving interaction were significant predictors of linear
BMI Change from T1 to T4 (see Table 5). The relation
between changes in food craving and BMI changes varied
by level of initial caloric intake, such that BMI and food
craving moved in tandem at low (—1 SD) initial levels of
caloric intake (est. = 11.78, t = 2.446, p = 0.014), but
unrelated at average (est. = 7.17,t = 1.64, p = 0.10), and
high (+1 SD) levels of initial caloric intake (est. = 2.52,
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initial caloric intake (est. = —0.408, r = —1.113, p = 0.266). This
line graph presents the estimated BMI change values for “craving
decreasers” (at the average value for those who decreased craving),
“craving increasers” (at the average value for those who increased
craving), at low (—1 SD), average, and high (+1 SD) levels of initial
caloric intake

t =0.52, p =0.60). Figure 3 graphically presents the
estimated BMI change values for “food craving decrea-
sers” (at the average value for those who decreased food
craving), “food craving increasers” (at the average value
for those who increased food craving), at low (—1 SD),
average, and high (+1 SD) levels of initial caloric intake.

Discussion

Food craving is believed to be an important factor in
calorie overconsumption (Hill et al., 1991; Lafay et al,,
2001; White & Grilo, 2005), with overconsumption leading
to weight gain (Abilés, et al., 2010; Chao et al., 2014;
Franken & Muris, 2005). In this frame work, cravings drive
the relationship between intake and BMI. However,
according to the conditioned expression of hunger con-
ceptualization of food craving, cravings and intake interact,
influencing BMI. Decreased caloric intake results in
reduced cravings given the reduction of consumption of
highly craved foods, which leads to reduction of the rein-
forcing value of those foods (Gibson & Desmond, 1999),
further reducing energy intake. Our study extends previous
research by including change in caloric intake (measured
by a 24-h recall) in the analyses and investigating relations
between food craving, caloric intake, and weight changes
longitudinally to better understand how cravings and
energy intake are related to each other and influence BMI.
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Fig. 2 From baseline to 6 months, the relation between changes in
craving and BMI changes varied by levels of change in caloric intake,
such that BMI change and change in cravings moved in tandem at low
levels of change in caloric intake (—1 SD below the average change;
est. = 1.044, t = 2.740, p = 0.006), but were unrelated at average
(est. = 7.17, t = 1.64, p = 0.10), and high levels of initial caloric

intake (+1 SD above the average change; est. = 2.52, t = 0.52,
p = 0.60). This line graph presents the estimated BMI change values
for “craving decreasers” (at the average value for those who
decreased craving from T1 to T2), “craving increasers” (at the
average value for those who increased craving from T1 to T2), at low
(—1 SD), average, and high (+1 SD) levels of change in caloric intake

Table 5 Regression model results and associated changes in BMI from T1 to T4

Estimate S.E. Est./S.E. p value
Changes in BMI from T1 to T4 predicted by
Initial BMI —0.08 0.03 —2.85 0.004
Initial food cravings 0.29 0.21 1.39 0.17
Change in food cravings 7.17 4.36 1.64 0.10
Initial calories —0.01 0.02 —0.51 0.60
Change in calories 0.47 0.61 0.77 0.44
Initial calories x change in calories —0.11 0.04 —2.48 0.01
Initial calories x change in food cravings -0.79 0.37 —2.17 0.03

Consistent with previous literature (Anton et al., 2012;
Martin et al., 2006, 2011), diet restriction and food craving
showed similar patterns of reduction during the active
(weekly) treatment period. Importantly, from baseline to
6 months, higher levels of initial food craving predicted
less steep declines in BMI. Elevated craving may portend a
difficulty in decreasing the consumption of highly palat-
able, craved foods necessary for weight loss. In addition to
the finding that higher levels baseline craving predicted
less successful weight loss, we also found that initial
caloric consumption and change in calorie consumption
impacted the relation between food craving and BMI.
Specifically, over the course of the trial, changes in BMI
and food craving were positively associated at low initial
levels of caloric intake, but were unrelated at average and
high levels of initial caloric intake. Similarly, from baseline

to 6 months, BMI change and change in food cravings
were positively related at low levels of change in caloric
intake, but were unrelated at average and high levels of
change in caloric intake. Conceptualizing food craving as a
conditioned response, it is possible that individuals with
lower caloric intake at baseline had less of a reduction in
caloric intake over time, thus leading to increased
responsiveness to cravings. Additionally, those with less of
a reduction in energy intake may be more susceptible to
responding to increased cravings by consuming craved
foods, influencing BMI. Results may suggest that a greater
reduction in energy may be protective against responding
to cravings due to extinction, whereas less of a reduction in
energy decreases the opportunity for extinction. Although
previous studies have demonstrated cross-sectional positive
relations between increased levels of craving and BMI
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Fig. 3 From baseline to 18 months, the relation between changes in
craving and BMI changes varied by level of initial caloric intake, such
that BMI and Craving moved in tandem at low (—1 SD) initial levels
of caloric intake (est. = 11.78, t = 2.446, p = 0.014), but unrelated
at average (est. = 7.17,t = 1.64, p = 0.10), and high (+1 SD) levels
of initial caloric intake (est. = 2.52, r = 0.52, p = 0.60). The line

(Abilés et al., 2010; Chao et al., 2014; Franken & Muris,
2005), the finding that initial high levels of food craving
may be associated with less successful weight loss is a
novel contribution to the literature, with several important
clinical implications. Namely, targeting food cravings
clinically might be beneficial for individuals enrolled in
weight loss programs who report higher levels of food
craving at baseline. Acceptance-based interventions have
shown promise in reducing food craving (Alberts et al.,
2010; Forman et al., 2007, 2012; Hooper et al., 2012). Key
intervention components of acceptance-based strategies
include (1) normalizing cravings; (2) encouraging partici-
pants to accept thoughts about cravings rather than trying
to change them; and (3) providing psychoeducation around
the ability to accept cravings without acting on them. A
second emerging clinical strategy for reducing cravings is
episodic future thinking (EFT; Daniel et al., 2013). EFT is
thought to reduce impulsivity and to increase the ability to
delay gratification by emphasizing a more reinforcing
future reward. Both of these strategies may be useful for
clinicians working with individuals with high levels of
baseline food craving at the start of a weight loss program.

This study has several limitations. First, the sample was
primarily White, limiting our ability to generalize findings
to other racial/ethnic minority groups. Second, our analyses
were limited by the measures collected within the context
of our study. There are several other variables that have
been found to be associated with food craving that we were
unable to include such as hunger, stress level, and impul-
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graph presents the estimated BMI change values for “craving
decreasers” (at the average value for those who decreased craving),
“craving increasers” (at the average value for those who increased
craving), at low (—1 SD), average, and high (+1 SD) levels of initial
caloric intake

sivity. Finally, we did not investigate relations between
food cravings for specific food items and actual con-
sumption of craved items (e.g., Chao et al., 2014).

Despite these limitations, this study contributes to the
food craving and weight loss literature by examining lon-
gitudinal change patterns and interactions between food
craving, calorie consumption, and BMI change in the
context of a behavioral weight loss trial. This study was the
first to provide support that initial food craving level may
be an important factor to consider during weight loss.
Results also highlight the impact of caloric intake on the
relation between food craving and BMI, and suggest that
greater caloric reduction may be protective against food
cravings, and subsequently, BMI. Future studies should
explore how these variables relate in more diverse samples.
Additionally, future research should examine how explic-
itly targeting food craving affects overall weight loss in the
context of a randomized controlled trial.
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