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Abstract:

Background Weight control behaviors (WCBs) typically involve appearance- or health-driven
behaviors that may be influenced by physiological, psychological, or social factors. Sleep
disturbances like insomnia are an important area of research for adolescent populations, as early
intervention may result in improvements in other physical and mental health domains. The purpose
of this study was to investigate the relationship of insomnia, psychosocial well-being, and current
WCBs in healthy weight female adolescents.

Method Female adolescents (N = 323; Mage = 12.33 + .04) who had healthy body mass index
(BMI) levels completed self-report items on insomnia, depression, self-esteem, and physical self-
concept. Multivariate analysis of covariance (MANCOVA), controlling for age, was conducted to
further examine differences in insomnia and psychosocial variables among the WCB groups.

Results Compared to those who were trying to stay the same weight or not trying to do anything
about their weight, the girls who were trying to lose weight had significantly greater insomnia and
depression symptoms, and lower self-esteem, with small to medium eftfect sizes.

Conclusions Clinicians working with adolescent girls should include assessments of WCBs in
addition to measures of insomnia symptoms, even for adolescent girls within a normal BMI range,
as these are common and frequently co-occurring phenomena. Additional research is needed to
further disentangle these complicated relationships.
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Introduction

Weight control behaviors (WCBs) typically involve appearance- or health-driven behaviors that
may be influenced by physiological, psychological, or social factors [1]. One way WCBs can be
defined is by asking participants if they are taking one of the following actions: trying to lose
weight, gain weight, stay the same weight, or were doing nothing about their weight. Many young
people have reported engaging in WCBs [2], and self-reported WCBs are higher in adolescent girls
compared to boys [3]. In fact, both normal weight and overweight adolescent girls have reported
engaging in WCBs [4-8]. For instance, Martin and colleagues [8] found that, though a majority of
participants (i.e., 72%) had a normal body mass index (BMI), about half of participants (49.3%)
reported that they were trying to lose weight.

Existing research on WCBs has explored the relationship between healthy (e.g., exercising,
reducing food intake) or extreme/unhealthy (e.g., taking diet pills or laxatives, purging) behaviors
and sleep behaviors (e.g., insomnia, sleep duration). For example, Wheaton et al. [3] reported that
in US high school students, self-reported short sleep duration was associated with dieting, fasting,
and taking diet pills in both males and females, with shorter sleep duration relating to greater
reporting of WCBs. However, the link between WCBs and sleep disorders is not well-understood.
Similarly, existing research has examined the relationship between healthy and unhealthy eating
and psychosocial variables (e.g., depression), but not the link between WCBs and the constructs.

Insomnia is a significant public health concern, occurring in 10-25% of adolescents [9].
Insomnia among adolescents is associated with numerous negative consequences, particularly in
the psychosocial domain, including increased risk of depression, suicidal ideation and attempts,
substance use, and poor academic performance [10, 11]. Insomnia is unlikely to remit without
targeted treatment [12], suggesting adolescents may carry this diagnosis into their adult years
unless adequately treated. Sleep disturbances like insomnia are an important area of research for
adolescent populations, as early intervention may result in improvements in other physical and
mental health domains (e.g., WCBs).

To date, no research has examined the relationship between WCBs and insomnia. This is
an important area of research because sleep disturbances like insomnia are a novel, highly
modifiable treatment target in the field of adolescent WCBs. Insufficient and poor-quality sleep
among adolescents is increasingly recognized as a severe public health epidemic [13]. In the USA,
59% of students in grades 6 through 8 get less than the amount of sleep recommended by the
National Sleep Foundation (i.e., 8.5 to 10 h; [14, 15]). One important contributor to insufficient
sleep is insomnia symptomatology, defined as difficulty falling or staying asleep paired with a
daytime consequence (e.g., difficulty concentrating, irritability, fatigue). Insomnia symptoms are
linked with numerous negative psychosocial outcomes (e.g., depressive symptoms, engagement in
risky behaviors, poor academic performance; [16—18]). One previous study examining the
relationship between body weight and insomnia in Taiwanese early and midadolescents did not
reveal a link, although this study used a different measure and was conducted in an older sample
than the current study [19]. Similar to other psychosocial variables, it may be the case that WCBs,
rather than objective body weight, are associated with insomnia symptoms and negative
psychosocial outcomes. However, more work is needed to understand the relationship between
insomnia, weight, and WCBs.

As previously noted, limited research has examined the link between adolescent females’
WCBs and sleep variables, and even less has examined this relationship in samples with normal
BMI. Thus, the primary aim of this study was to investigate the relationship between WCBs and



insomnia symptoms by WCBs. A secondary aim was to replicate the existing research investigating
the relationship between WCBs and psychosocial well-being (i.e., depression, self-esteem,
physical self-concept) in a sample of adolescent girls within a normal BMI range. Our hypothesis
was that healthy-weight adolescent females using WCBs (defined in the “Method” section) would
report worse insomnia and psychosocial functioning (i.e., depression, self-esteem, physical self-
concept) than those not using WCBs.

Method
Participants

Participants were 323 female adolescents (Mage = 12.33 + .04) attending one of the six middle
schools in a suburban school district in the southwestern USA. All participants met the Healthy
Fitness Zone standards for BMI according to the FITNESSGRAM® (i.e., for females age 12, 15.5
to 22.1 kg/ m2); 178 were excluded due to being either underweight (n = 13) or overweight (n =
165) based on the FITNESSGRAM® standards. Through the school district’s database on their
students, researchers were provided with demographic information (i.e., race/ethnicity, age,
socioeconomic status (SES)). SES was operationalized through the family income federal
guidelines for determining students who qualified for free or reduced-cost school lunches [20].
Approximately 72% of the sample was white, and 21% of the participants were on free or reduced-
cost lunch.

Instrumentation

Body Composition Weight status was determined by body mass index (BMI) status, and the
FITNESSGRAM® [21] provided an objective measure of body composition using students’ BMI,
represented in kg/m2. Weight was measured by the researchers (in conjunction with the physical
education teachers at each school) using a seca digital scale (Model 882) and recorded to the
nearest .1 1b. The FITNESSGRAM/ ACTIVITY manual [21] provides information about the
validity and reliability of BMI as a measure of body composition.

WCB Participants were asked what they currently were doing about their weight and given four
options from which to pick: “I am trying to lose weight,” “I am trying to gain weight,” “I am trying
to stay the same weight,” and “I am not trying to do anything about my weight in any way.” High
test-retest reliability (> .97) over a 2-week period was indicated by a sample of similar aged
children [1].

Insomnia Symptoms The Insomnia Severity Index (ISI [22]) is composed of 7 items which assess
difficulty initiating and maintaining sleep and the impact of these sleep problems. Scores on the
ISI are summed to a range from 0 to 28, with higher scores indicating greater insomnia severity.
Internal consistency ranges from .74 to .78, and the ISI has good content and concurrent validity
with other insomnia measures [22] and with this population [23, 24]. In the current study, internal
consistency was acceptable (o = .74).

Psychosocial Variables The Center for Epidemiological Studies — Depression Scale for Children
(CES-DC) includes 20 items used to measure behavioral (e.g., “I didn’t sleep as well as I usually



sleep”) and cognitive (e.g., “I felt down and unhappy”) aspects of depression [25]. Scores range
from 0 to 60, with higher total scores indicating greater depressive symptomatology. The CES-DC
has demonstrated acceptable internal consistency, stability, and concurrent validity [26]. In
addition, the Rosenberg Self-Esteem Scale [27] was used to measure general self-esteem (i.e., the
degree to which individuals view themselves favorably or maintain a favorable impression of
themselves) and physical self-concept dimensions (e.g., strength, flexibility, and
endurance/aerobic ability). Higher averaged scores indicated greater esteem. Adequate scale
stability, internal consistency, and validity (e.g., discriminant, construct) provided support for
using these items [28]. Cronbach’s alpha was .83 in the current study. Likewise, previous research
indicates that the PSDQ has suitable test-retest reliability, convergent validity, and discriminant
validity [27, 28].

Procedure

The study was approved by the institutional review board at the fourth and fifth authors’ university
as well as the school district at which the study took place and the principals of the presiding
middle schools. Child assent and parental consent were obtained prior to the study through two
protocols depending on the middle school. First, at some schools, consents were obtained during
the in-person registration process. Parents were provided with written information about the study
and questions were answered; parents could then provide consent at that time or return the consent
at a later time to the children’s physical education (PE) teachers. Second, at other schools,
descriptions of the study as well as consent forms were sent to children’s homes via the students’
physical education teachers. This consenting procedure occurred in the month prior to when data
were scheduled to be collected; consents were initially collected by the PE teachers and delivered
to study personnel. Data were collected during the 2010— 2011 academic school year. Students
completed a questionnaire packet in conjunction with their required annual FITNESSGRAM
testing during their PE classes. Data were managed and analyzed using SPSS® version 22.0 (IBM
Corporation, Armonk NY, USA). All procedures were in accordance with the ethical standards of
the institutional and with the 1964 Helsinki declaration and its later amendments.

Data Analysis

Descriptive statistics and correlation coefficients were first computed for insomnia and the
psychosocial variables (i.e., depression, self-esteem, physical self-concept). Then, two chisquare
tests of independence were conducted to compare the prevalence of the four WCBs by
race/ethnicity and SES. Bonferroni-corrected p values of .0125 (.05/4) were used to determine the
significant comparisons based on the standardized adjusted residuals of the four WCBs [29]. To
further examine the potential differences in insomnia and the psychosocial variables among the
WCB groups, a multivariate analysis of covariance (MANCOVA) was conducted with age as a
covariate. This covariate was selected due to its significant associations with the insomnia and
psychosocial variables based on our correlation analyses and previous research that indicated girls’
body dissatisfaction increased and subsequent psychosocial well-being decreased significantly
around the age of 13 [30].



Results

WCB groups included 74 girls (22.9%) trying to stay the same weight, 85 (26.3%) trying to lose
weight, 20 (6.2%) trying to gain weight, 144 (44.6%) were not trying to do anything about their
weight. Chi-squared tests showed significant comparisons of WCB groups by SES (y2 = 12.22, p
=.007), but not by race/ethnicity (y2 = 6.17, p = .10). Specifically, a significantly larger proportion
of girls not receiving lunch benefits were not trying to do anything about their weight compared
to their counterparts on free or reduced-cost lunch (48.6% vs. 30.3%, p = .007)

The correlations among the four psychosocial variables were significant with medium to
large effect sizes (rs ==+ .37-.67, p <.001). Girls who had greater general selfesteem and physical
self-concept generally had fewer depressive and insomnia symptoms. The MANCOVA results
indicated that insomnia and psychosocial variables differed across the four WCBs, Wilk’s A = .93,
F(1.938, 12), p =.027, np2 = .024. The multivariate model explained approximately 3.4%, 5.4%,
5.0%, and 1.2% of the variance in insomnia, depression, general self-esteem, and physical self-
concept, respectively. Follow-up post hoc tests with Bonferroni adjustments revealed significant
univariate effects for insomnia, depression, and general self-esteem, but not physical selfconcept
(see Table 1). Specifically, compared to those who were trying to stay the same weight or not trying
to do anything about their weight, the girls who were trying to lose weight had significantly greater
insomnia symptoms (d = .43 and .43, respectively), higher depression scores (d = .49 and .52,
respectively), and lower self-esteem (d = — .52 and — .59, respectively), with small to medium
effect sizes. The girls who were trying to gain weight did not significantly differ from other groups
in any psychosocial variables.

Discussion

The purpose of this study was to investigate the relationship between WCBs, insomnia symptoms,
and psychosocial variables (i.e., depression, self-esteem, physical self-concept) in healthy weight
adolescent females. Results indicated that adolescent girls who were trying to lose weight had
significantly higher greater insomnia and depression symptoms, and lower self-esteem, with small
to medium effect sizes compared to those who were trying to staying the same weight or not trying
to do anything about their weight. Thus, the research hypothesis was mostly supported, with the
exception of physical self-concept that indicated nonsignificant differences across WCBs.

These findings extend the available research on WCBs. It is important to note that all
participants in this study were within the Healthy Fitness Zone standards for BMI according to the
FITNESSGRAM, even those who reported wanting to lose weight. However, girls who were trying
to lose weight had the most negative health outcomes compared to the other groups. They self-
reported higher insomnia and depression symptoms and described themselves as having lower self-
esteem. These findings may be informed by considering the average age of girls in this study as
well as the physical and social aspects associated with adolescence. Participants were within an
age range marked by rapid physical changes, including changes in weight, height, body
composition and shape, and secondary sex characteristics [31]. These physical changes coincide
with an increased emphasis on comparison, particularly to cultural ideals of beauty and thinness
(i.e., the “thin ideal” [32]). Even girls within a normal BMI range may not meet this “thin ideal,”
resulting in a drive to change their weight and appearance to meet these societal standards. In light
of these connections, future research should investigate normal-BMI adolescent girls’ self-reported



Table 1 Descriptive statistics and MANCOVA results among the four weight control behaviors

Stay the same weight Lose weight Gain weight Do nothing F p s
(n="174) (n=85) (n=20) (n=144)
Mean SD Mean SD Mean SD Mean SD
General self-esteem 34.02, 4.20 31.41a 5.77 32.73 5.75 34.18, 5.14 5.61 .001 .050
Physical self-esteem 4.70 1.11 4.43 1.12 4.51 1.07 4.69 1.04 1.34 262 .012
Depression 11.16, 8.22 16.31cq 12.83 15.04 13.81 10.544 9.47 6.07 <.001 .054
Insomnia 5.60. 491 7.88et 5.68 6.35 5.46 5.64¢ 4.78 3.78 .011 .034

Means with the same subscripts indicate significant differences based on the post hoc tests with Bonferroni adjustments after controlling for age



reasons for engaging in WCBs to better understand how those reasons may relate to negative
psychosocial outcomes.

These findings also provide novel information about the relationships among WCBs,
insomnia symptoms, and psychosocial well-being. Though it is a normal and anticipated
occurrence for sleep duration to decrease as a function of age and developmental stage [33], the
incidence of insomnia symptoms related to negative psychosocial well-being may be informed by
the recent work of Mazzer and colleagues [34]. Their findings indicated that rumination (i.e.,
negative and perseverative thought) was highly predictive of psychological distress (i.e.,
depressive and anxiety symptoms even though sleep duration declined during adolescence and
subjective sleep duration partially mediated this effect. In the current study, girls who reported
wanting to lose weight had more insomnia symptoms and lower psychosocial well-being scores
than those in other WCB groups. Thus, it may be the case that wanting to lose weight, and body
image generally, is something about which adolescent girls ruminate and thus report disturbed
sleep. However, more work needs to be done to establish the connection between reported WCBs,
psychosocial well-being, and insomnia symptoms.

Strengths and Limitations

Overall, there are several strengths associated with this study. This is the first study to investigate
the relationships among WCBs and insomnia symptoms using a fairly large sample of adolescent
girls. The results of the study also provide valuable insight into the relationship between healthy-
weight girls’ intentions to modify or control their weight and a range of psychosocial outcomes.
Though this study used validated measures of insomnia and psychosocial constructs, future studies
in this area should strive to use a comprehensive sleep measurement strategy (i.e., a combination
of subjective and objective measures of multiple facets of sleep health) in order to increase our
understanding of the role of sleep in WCBs beyond the scope of the current paper.

Several limitations of this study must be considered. First, the cross-sectional nature of the
study did not allow for temporal relationships to be established. A longitudinal or experimental
design would be needed to establish whether trying to lose weight is a determinant for negative
psychological outcomes. Second, there was a risk for social desirability bias with the self-report
measures (e.g., participants may have reported lower levels of depression than actually
experienced). Third, given participants’ age, BMI may not be an ideal indicator of body
composition. Lastly, the participants were recruited from a single school district, which limits the
generalizability of the results to a larger population of adolescent girls. Future research is needed
with more representative samples to determine if these results can be replicated with other groups.

Conclusion

In this study, healthy-weight adolescent girls’ WCBs were related to worse insomnia and
psychosocial symptoms. Specifically, girls trying to lose weight reported significantly greater
insomnia and depression symptoms and lower selfesteem compared to those trying to stay the
same weight or doing nothing about their weight. Clinicians working with adolescent girls should
include assessments of WCB in addition to measures of insomnia and psychosocial symptoms,
even for adolescent girls within a normal BMI range, as these are common and frequently co-
occurring phenomena. Interventions simultaneously or sequentially addressing the interrelated
factors of WCBs, insomnia, and negative psychosocial variables are warranted, particularly in



school settings. More specifically, we contend that school health professionals should identify as
a health risk factor [35], and those in school environments should work to create an environment
of weight and body appreciation in adolescents regardless of body size. Additional research is
needed to investigate these complex relationships among WCBs, insomnia, and negative
psychosocial variables.
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