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Abstract
Emotional eating has often been linked to overweight and/or obesity. Multiple group SEM analyses
were conducted using cross-sectional data from 517 minority students in Los Angeles County.
Results showed no differences in emotional eating between normal weight and overweight students.
Perceived stress was indeed a significant correlate of emotional eating, independent of BMI status,
as indicated by the lack of a modifying effect of BMI status. Findings highlight the fact that emotional
eating is not an issue only for overweight and obese persons. This study shows that some children
in this population at increased risk for obesity and related chronic disease have already incorporated
emotional eating as a learned response to stress by the time that they enter adolescence.
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1. Introduction
Within the domain of emotional eating there is a subset of literature on stress-induced eating.
Two models of thought exist within this body of literature, the General Effects and Individual
Differences models (Greeno & Wing, 1994). The former has been tested predominantly in
animals and the latter has exclusively been studied in humans. According to the General Effects
Model, all organisms will increase intake in response to stress. The Individual Differences
Model posits that certain factors of the individual will dictate whether or not stress leads to
eating. One of the main hypotheses of the Individual Differences Model that has been tested
is that obese individuals are more likely to engage in stress-induced eating than normal weight
individuals (Greeno & Wing, 1994).

In their review of stress-induced eating, Greeno and Wing (1994) concluded that stress does
indeed often lead to overeating, and that future studies should continue on the individual
differences model and explore this phenomenon in samples with males, non-adult populations,
and in non-lab settings. Michaud and colleagues (1990) found that stress increased food intake
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in a sample of French high school students and concluded that this behavior could bring about
increased body weight over time. A lab study of 8–11 year olds reported the moderating effect
of restraint on the association between stress and snacking, where those higher in restraint
(conscious control of energy intake) were more likely to eat in the face of stress, which could
lead to weight gain when restraint was broken (Roemich, Wright, & Epstein, 2002). Cartwright
et al.’s (2003) examination of seventh graders in London revealed that higher perceived stress
was related to higher consumption of fat and unhealthy amounts of snacking. The authors
concluded that this behavior could result in obesity.

The theory from which most discussions of emotional eating stem is the Psychosomatic Theory
of Obesity. According to this theory, food is used as an emotional defense in the face of negative
affect, which causes overconsumption which, in turn, leads to obesity (Kaplan & Kaplan,
1957). In addition, it is posited that obese individuals excessively eat in response to these
negative emotional states, while normal weight persons do not eat in the face of distress and
instead employ other coping mechanisms (Faith, Allison, & Geliebter, 1997). For this reason,
many emotional eating studies focus on obese persons.

However, support for the Psychosomatic Theory has not been consistent. Emotional eating was
not related to body mass index (BMI) in a British adolescent sample, however findings did
show that perceived fatness was related to emotional eating (Wardle et al., 1992). A study of
binge-eating and obesity found that emotional eating was positively associated with binge-
eating, and binge eating was predictive of obesity (but negative affect alone was not related to
BMI) (Stice, Presnell, & Spangler, 2002). In a sample of 9–12 year olds from Belgium, Braet
and van Strien (1997) found that overweight and obese children scored significantly higher on
emotional eating than normal weight children.

Of the studies cited above, only two were conducted in the United States and none were
conducted within minority populations. Latinos are a population at high risk for overweight
and obesity (Hedley et al., 2004). Considering the focus on weight and body appearance in the
U.S. and the high risk for overweight in Latino populations, it seems warranted to explore
emotional eating as a potentially modifiable risk factor in this population.

In order to examine the Psychosomatic Theory and the Obesity Hypothesis of the Individual
Differences Model of Stress-induced Eating in a minority adolescent population, a cross-
sectional analysis of the moderating effects of BMI on the relationship between perceived stress
and emotional eating was undertaken. According to theory, it is expected that perceived stress
will be significantly associated with emotional eating in overweight and obese students only.
This association is not expected to be significant for the normal weight group. The conceptual
model for these analyses is presented in Figure 1. It was further anticipated that overweight
participants would be more likely to emotionally eat than those of normal weight and for there
to be a larger proportion of emotional eaters in the overweight group than the normal weight
group.

2. Method
2.1 Sample

Six-hundred and seventeen students from public and private Los Angeles County middle
schools provided data for the present analysis. Students were primarily of Latino ethnicity and
were in grades seven and eight. Confidential questionnaires were administered, assessing
demographics, psychosocial factors and behavior, including perceived stress and emotional
eating.
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2.2 School selection
School selection aimed to obtain a predominantly Latino sample from the underlying Los
Angeles County population. Data from the California Board of Education and Roman Catholic
Archdiocese were employed to identify ethnic distributions of the school. A school sample
representing the range of socioeconomic status was desired; therefore this data was also used
in the selection criteria for schools in order to obtain a sample of mostly Latino students and
a wide range of SES. Eight of nine schools that fit selection criteria agreed to participate. Just
prior to the commencement of data collection, one school was unable to participate due to
school district mandates for time spent in remedial reading, therefore, a total of seven schools
participated in the study.

2.3 Student recruitment
Classrooms were identified by approaching instructors of physical education classes. Only one
of the teachers approached was unable to participate due to scheduling issues. All students in
the seventeen classes that agreed to participate were invited to take part in the study. The study
was explained to potential participants and parental consent forms were distributed on the first
day of recruitment. On the third day of recruitment, separate parent refusal forms were
distributed to those that had not returned a parental permission consent form. On the fourth
day, any remaining consent and refusal forms were collected, and surveys were distributed to
those eligible to participate. Data collection continued the next day (day 5) at schools where
extra time was needed to complete surveys.

Students were eligible to complete the full survey if they provided active parental consent and
personal assent. If students did not return an active parent refusal and gave student assent, they
were allowed to take an IRB approved abbreviated survey. Those that had active refusal or did
not provide personal assent did not take part in the study. All parent forms were available in
both English and Spanish. These consenting and all other procedures were approved by the
University Institutional Review Board as well as appropriate school boards. Eighty-five percent
of students provided either active (i.e., parent provided written consent) or implied (i.e., parent
did not provide written refusal) consent to participate in the study.

2.4 Procedure
According to procedures outlined in data collection manuals and scripts, trained data collectors
measured height and weight, and distributed and picked up all surveys. On average, the survey
took approximately 45 minutes to complete, however data collection may have taken place
across two class periods depending on length of the class period. All surveys were in English
only; this is because students were assumed to be sufficiently proficient in English since all
classes are taught only in English and, in our experience with Latino adolescents in Los
Angeles, less that 1% of have chosen a Spanish language survey when given a choice. In the
few cases where it was needed, schools did provide a translator if possible, otherwise data
collectors could also translate. All surveys were completely confidential, identified only by a
unique ID number.

2.5 Measures
Emotional eating—The subscale from van Strien’s (1986) Dutch Eating Behavior
Questionnaire (DEBQ) was used to measure emotional eating. This scale assesses eating in
response to specific and diffuse emotions with 13 items, using a 5-point Likert scale response
format, ranging from “never” to “very often.” Scale scores are obtained by calculating the mean
of responses (Cronbach α = 0.95).
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Perceived stress—The Perceived Stress Scale was employed to assess perceived stress
(Cohen, Kamarck, & Mermelstein, 1983). This scale was modified based on short interviews
conducted with adolescents, where wording changes were made to increase understanding and
3 items were added. Therefore, a total of 17 items were included, with responses ranging from
“never” to “very often” in a Likert response format. A sum of items is used as the perceived
stress score (Cronbach α = 0.72). This scale was reduced to 10-items (rationale for obtaining
a smaller number of items is explained below) in order to optimize structural equation model
analysis. Reliability analyses showed that Cronbach’s alpha (α = 0.89) was better for this
reduced scale.

Body Mass Index—A Tanita body composition analyzer (TBF-300A) was used to measure
weight in kilograms. A standard measuring instrument (stadiometer) was used to measure
height in centimeters (nearest whole number). Body Mass Index (BMI) was calculated from
these measurements (weight in kilograms divided by height in meters squared). The 2000
Centers for Disease Control and Prevention (CDC) age and gender growth charts were used to
calculate BMI percentiles (Pietrobelli et al., 1998). BMI percentiles are used in pediatric
populations in lieu of BMI in order to take into account age and gender factors of BMI while
children are still growing and developing. According to the CDC cut-points, those below the
5th percentile are underweight, while those at the 85th and below the 95th percentiles are
considered at risk for overweight and those at or above the 95th percentile are categorized as
overweight. Because there were very few underweight participants in this sample, they were
excluded from analyses. BMI was categorized into normal weight vs. at risk for overweight
and overweight participants combined (Wang, 2001). For ease of discussion, the latter group
is referred to as the overweight group throughout this paper, although this should not indicate
that those at risk for overweight should be labeled as overweight.

Ethnicity—Ethnic background of participants was determined using an ethnicity scale
developed by Phinney (Phinney, 1992). This instrument presents a range of ethnicities and
participants are asked to mark all that apply. If more than one ethnicity was checked off, the
participant was categorized as Multi-ethnic. Ethnic groups with very small numbers were
combined into an “Other” category. To obtain similar group sizes for analyses, groups were
combined and coded as “Latino” and “non-Latino.”

2.6 Data analysis
Descriptive statistics for the sample were obtained by computing means and frequencies of
demographic data. T-tests were used to test for mean differences between weight groups in
perceived stress and emotional eating. Differences in the proportion of emotional eaters in the
BMI groups were tested using chi-square analyses. Multilevel regression analyses were used
to identify covariates to be included in the structural equation model (SEM) analyses.
Exploratory factor analyses were used to reduce the number of items for each construct, as
Bentler & Chou (1987) suggest limiting the number of variables in a data set in order to
minimize issues of poor measurement structure, with caution not to exclude key variables.

Although moderation can be assessed via regression analyses, SEM offers an approach to
obtain results with reduced bias. Due to measurement error not accounted for and inability to
estimate reciprocal effects in regression analysis (potentially resulting in underestimated effect
sizes), SEM is ideal because measurement error in the variables are statistically controlled, it
allows for the measurement of reciprocal effects, and it assesses overall model fit (Peyrot,
1996). Model fit is important because it gives us information about the suitability of the model
to our data. SEM allows for a simultaneous test of all variables in the model in order to assess
model fit. If a good model fit is found, this offers support for the theorized model (Byrne,
1994).
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In addressing the issue of nested data, multilevel SEM was considered for analyses. Intraclass
correlation (ICC) coefficients provide an estimate of the degree of commonality in observations
within a given unit, in this case school. Conventional single-level analytical approach is
inadequate to obtain valid statistical results when the ICC is large. Murray and Blitstein
(2003) have reported that the school-level ICCs for the majority of health behaviors is less than
0.05 indicating low degree of dependence in observations. Therefore, ICCs were calculated
for variables in the model and all were found to be less than 0.05. Furthermore, techniques for
multi-level SEM are still under development and not yet well understood. Therefore single
level SEM was the method of analyses for this study.

Confirmatory factor analysis—The relationship of the indicators to their respective latent
factors was empirically assessed through confirmatory factor analyses. Empirical data were
used to statistically test the hypothesized model in order to confirm the adequacy of indicator
variables used to represent the proposed latent factors. Factor loadings of indicator variables
were expected to have high loadings on their respective factors and to be significant in order
to show evidence of convergent validity. Following inspection of confirmatory factor analysis
results to verify the presence of distinct constructs, causal pathways were inserted to delineate
the relationship between perceived stress and emotional eating. Testing of the structural model
was then performed.

Model fit—Assessment of model fit was performed using the goodness-of-fit χ2 test statistic
as well as the comparative fit index (CFI) and the root mean squared error of approximation
(RMSEA); a CFI of 0.9 or more and an RMSEA of < 0.05 is considered to be a good fit
(Browne & Cudeck, 1993; Kline, 1998). The maximum-likelihood estimation procedure was
employed as a global test of the model (Bentler, 1990). Distributions of all variables were
checked for normality via kurtosis and skewness statistics. Robust estimates were obtained in
order to deal with violations of the normal distribution assumption. The Lagrange Modifier
(LM) test was utilized to identify parameters that would improve model fit. To preserve the
theoretical factor structure of all the measures, only error covariances that were consistent with
theory were added to the model.

Testing for model invariance—Good model fit was obtained for the two weight groups
separately. Using the multiple group approach SEM procedure, these models were combined
to test for invariance of factor loadings between the normal weight and overweight groups.
Invariance of the factor loadings assures that factors can be treated the same between the two
weight groups. Upon obtaining good model fit, invariance of the regression weight between
the two groups was the focus of the test for moderation. In order to do this, the path between
perceived stress and emotional eating was constrained to be equal across groups (Peyrot,
1996). If the model fit remained, there was no moderating effect, since this would indicate that
the same model fits for both groups, with the same path coefficients. However, if the model
fit was lost with this added constraint, this would mean that there was a significant weight
status interaction. The Chi-square difference test was used to test the significance of the change
in model fit.

3. Results
517 (84%) of the 617 students who participated in the survey had complete data on perceived
stress and emotional eating and were of at least normal weight. There were significant
differences between those with complete data vs. those without complete data; among those
with complete data there were less boys (23.9% vs. 34.6%), and they scored higher on perceived
stress (Mcomplete = 17.45, SD = 8.72; Mincomplete = 9.67, SD = 11.00; p = 0.005) and emotional
eating (Mcomplete = 1.92, SD = 0.92; Mincomplete = 1.58, SD = 0.82; p < 0.001) than those with
incomplete data. There were no significant differences in BMI percentile between those
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included in analyses and those excluded (p = 0.527). Table 1 and Figure 2 display sample
characteristics.

T-tests revealed no significant differences in perceived stress (t = 0.19, p = 0.85) or emotional
eating (t = 1.84, p = 0.07) between the normal weight group and the overweight group. Further,
chi-square analyses revealed that there was a larger proportion of emotional eaters in the normal
weight group than in the overweight group (χ2 = 4.24; p = 0.03). Twenty-six percent of normal
weight participants were categorized as emotional eaters vs. 18% of overweight participants;
66% of those categorized as emotional eaters were of normal weight. Results from the
regression analyses showed that ethnicity should be included in the SEM model analysis.

Factor analysis
The measurement model was tested using confirmatory factor analyses. Results show that all
variables loaded high on their respective factors and all factor loadings were significant. This
serves as evidence of construct and convergent validity. Distributions of all variables appeared
to be normal, as kurtosis and skewness statistics were quite low. Nonetheless, robust estimates
were also computed and showed no significant differences; therefore results from ML
procedures were used.

Multiple group approach structural equation model analyses
Results of the development of the models are summarized in Table 2. The basic theoretical
model was tested for normal weight and overweight groups separately. These base models did
not yield a statistically satisfactory fit to the data nor good fit based on the fit indices. Therefore,
model modification was guided by the LM test to obtain good model fit for the two groups.

Common correlated errors were identified from the LM test to begin modification. After the
first modification, the model for the normal weight group showed satisfactory model fit, based
on the fit indices. SEM Model 1 for the normal weight group yielded a χ2 = 406.44 (df = 249),
p < .00001, CFI = .955, and RMSEA = 0.046. The LM test did not show any more common
correlated errors, therefore the above SEM model was treated as the final model for the normal
weight group, and was used for subsequent multiple group approach. One more correlated
error, consistent with theory, was added to the model for the overweight group to obtain good
model fit. The final SEM for the overweight group yielded a χ2 = 377.91 (df = 248), p < .00001,
CFI = .934, and RMSEA = 0.049. Tests of model invariance followed.

A base model combining the final models for each the two groups was tested, yielding χ2 =
784.63 (df = 497), p < .00001, CFI = .946, and RMSEA = 0.047. An M1 model was then
developed with all factor loadings constrained to be equal across groups, yielding χ2 = 812.90
(df = 518), p < .00001, CFI = .945, and RMSEA = 0.047. A likelihood ratio test on the change
in chi-square was performed and there was no significant difference between the base model
and the fully constrained M1 model (p = 0.13), therefore the fully constrained model was
retained. Acceptance of M1 model indicated that the measurements are invariant between the
two weight groups.

In order to test for the moderating effect of BMI category, the regression weight between the
two factors was constrained to be equal across groups. The M2 model yielded χ2 = 815.03 (df
= 519), p < 0.00001, CFI = .944, and RMSEA = 0.047. There was no change in chi-squares
showing that there was no significant difference between Model 1 and Model 2 (p = 0.14).
Therefore, the fully constrained Model 2 was retained as the final model; estimates for this
model are presented in Table 3. These analyses indicate that perceived stress is significantly
related to emotional eating, but that BMI was not a significant moderator of the relationship.
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4. Discussion
This test of the effects of weight status on the relationship between perceived stress and
emotional eating showed that BMI is not a moderator of this significant positive relationship.
Furthermore, there were no differences found in level of emotional eating by overweight and
normal weight participants; and the proportion of emotional eaters was higher in the normal
weight group than in the overweight group. These findings are inconsistent with those that
have found an association between weight and emotional eating, e.g., Ganley (1989). They do
not support the conjectures of the Psychosomatic Theory nor of the Obesity hypothesis of the
Individual Differences Model of Stress-induced Eating, nor with the a priori hypothesis stated
for this paper. Results do lend further support though for the Individual Differences Model
which states that individual differences account for why some people eat in the face of stress
while others do not.

These findings indicate that the relationship between emotional eating and weight may be more
complicated than previously thought. It seems that eating may be a coping strategy used by
people of all weights, however those who keep their weight within the normal range may
possess certain protective qualities or engage in other compensatory behaviors. For example,
when one overeats due to stress, they may eat less the next day, or take a walk to make up for
the extra caloric intake. Another possibility is that people of normal weight overeat to a lesser
degree than people who are overweight, i.e. the amount of intake during overeating may differ
between these groups. Yet another possibility is that persons in this sample have not yet become
overweight, but if this emotional eating behavior continues, it may still lead to overweight.
Future studies could make a substantial contribution to the literature through exploration of
potential mediating factors of the relationship between BMI and emotional eating.

The fact that perceived stress and emotional eating scores were significantly higher for
participants in these analyses than those not included in the analyses may have affected results
of the study. These differences may have resulted if those scoring lower on stress were more
likely to not experience negative emotions therefore may have skipped items on the emotional
eating scale that they did not think applied to them. It is possible that those with lower scores
on the constructs of interest may have been distributed across weight groups in such a way
that, if included in analyses, may have made the relationship between perceived stress and
emotional eating non-significant in one or both of the weight groups. However, this seems
unlikely, and there were also no significant differences in BMI percentile between those with
complete data vs. those that did not.

Causality cannot be deduced from these analyses due to their cross-sectional nature. It is quite
plausible that emotional eating may lead to the experience of stress. However, as indicated by
the definition of emotional eating, eating in response to negative affect, it makes theoretical
sense to look at the association as perceived stress leading to emotional eating.

Another potential limitation of this study was that the psychological data are self-reported
which can threaten the validity of the data. Because we used validated self-report instruments
widely used in the literature we feel confident that we obtained good data from our participants.
Data collectors also emphasized the confidentiality of all answers; therefore we do not believe
that participants would not have accurately reported data.

An important strength of this study is that it addressed the issues of BMI and emotional eating
in a predominantly Latino adolescent sample, a community at high risk for obesity (Hedley
2004). The analysis methods used also increase confidence in findings as SEM analyses provide
estimates based on a simultaneous test of all model parameters with reduced measurement bias.
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Findings further support the association between perceived stress and emotional eating, and
highlight the fact that emotional eating is not an issue only for overweight and obese persons.
This brings to light the importance of providing our youth with more adaptive coping skills
than turning to food in the face of stress. Learning healthy coping strategies during this time
period is crucial as this is a critical time point at which health behaviors begin to solidify and
may track into adulthood. This study shows that some children in this population at increased
risk for obesity and related chronic disease have already incorporated emotional eating as a
learned response to stress by the time that they enter adolescence. Therefore, further
investigation of means of ameliorating this problem eating behavior certainly seems warranted.
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Figure 1.
SEM moderation model
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Figure 2.
Stress, emotional eating and BMI status
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