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Background: Insight into adolescents’ weight-loss behavior is needed.
Methods: Survey data were obtained from overweight and obese adolescents in the Youth Risk Behav-

ioral Survey (YRBS) in Delaware. Cross tabulations were used to determine the frequency of accurate
perception, recent action, and current intention regarding weight loss. Multivariable analysis identified
factors associated with recent action to lose weight.

Results: From 2728 records, 482 overweight adolescents and 398 obese adolescents were identified.
Most obese (83%) and overweight (79%) adolescents reported recent action to lose weight. Most obese
(75%) and overweight (65%) adolescents intended to lose weight. Obese and overweight adolescents
who reported a current intention to lose weight were more likely to have taken recent action to lose
weight (odds ratio [OR], 11.6 and 6.6, respectively).

Conclusions: The percentage of obese and overweight adolescents who have an accurate percep-
tion of weight, intend to lose weight, and have taken recent action to lose weight suggests that this
group is highly engaged in weight-related behavior change. Compared with their obese peers,
overweight adolescents seem less engaged in weight change behavior. There is a strong association
in both groups between intention and recent action, and this association indicates that obese and
overweight adolescents are highly motivated to change their weight. ( J Am Board Fam Med 2008;
21:555– 61.)

The prevalence of children and adolescents who are
overweight or obese in the United States has risen
dramatically and persists at high levels. From 1976 to
1990, the percentage of obese children ages 6 to 17
rose from 4% to 11%, representing a 40% increase.
More recent estimates from the National Health and
Nutrition Examination Survey (NHANES) 2003/
2004 data indicate that childhood obesity continues to
rise, with 17.1% of US children and adolescents now
classified as obese (body mass index [BMI] greater

than or equal to the 95th percentile).1–4 The alarming
rise of obesity in the United States prompted Healthy
People 2010 to designate physical activity and over-
weight/obesity in the top 10 priorities for action.
While primary care physicians await scientific evi-
dence on specific brief, office-based interventions
which prevent obesity, the epidemic proportion of the
problem urges intervention now.

Physician advice can promote behavior change
regarding weight loss.5 In review of National
Health and National Nutrition Survey data in
1999/2000 and 2001/2002, Kant and Miller6 found
that physician advice was associated with attempted
weight loss and targeted dietary changes in adoles-
cents. When physician counseling is targeted to
stage of readiness for change (compared with usual
care), patients are more likely to change their diet
and physical activity.7,8 By understanding the pro-
cess of weight-related behavior change in adoles-
cents, physicians will be better prepared to deliver
effective stage-specific advice.8

Multiple theories exist which attempt to identify
determinants of change. One such theory, the the-
ory of planned behavior (TPB), posits that a “cen-
tral determinant of behavior is the individual’s in-
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tention to perform the behavior in question.”9 This
model has been specifically validated in promoting
physical activity10 and links both intention and ac-
tion to weight loss.11 Therefore, information re-
garding the current intention and recent actions of
adolescents would help physicians to formulate ef-
fective advice.

There is evidence that interventions which focus
on diet or physical activity have a modest but de-
sired effect on obesity prevention.12 The scientific
evidence that links behavior change regarding
weight (ie, action) to obesity prevention is still
accumulating.13 However, there are some safe and
reasonably well supported strategies that are appli-
cable to adolescents which could be targeted in a
brief intervention. These include outdoor play, re-
duced screen time, and limited consumption of
beverages with high sugar content.14–16

This study was undertaken to explore the con-
structs of current intention and recent action in
overweight and obese adolescents. It is based on the
assumption that determining the frequency of ac-
tions taken (ie, diet or exercise), as well as current
intention to lose weight, will indicate where these
adolescents are in the process of behavior change.

Methods
Study Population
Secondary data on BMI among adolescents in Del-
aware were available from the Delaware Youth Risk
Behavior Survey (YRBS). The YRBS is an epide-
miologic surveillance survey created by the Divi-
sion of Adolescent and School Health (DASH)/
Centers for Disease Control and Prevention
(CDC) to monitor health risk in adolescents in the
United States; it is a 106-question survey com-
pleted anonymously by high school students en-
rolled in public high schools. Delaware’s 2002
YRBS was administered in grades 9 through 12 in
all public high schools in Delaware. The survey was
administered in classes which are considered re-
quired for all students in a particular grade level. In
Delaware, the YRBS is qualified for a waiver of
active parental consent as it is a minimal risk, uses
no individual identifiers, and there is great antici-
pated value from a complete data set. For this
study, two subgroups of adolescents were created
based on BMI using CDC growth charts. The final
study samples for analysis were overweight and
obese adolescents.

The study was approved by expedited review
through the Christiana Care Health Services Insti-
tutional Review Board.

Variables
According to the Center for Disease Control,
weight status in adolescents (and children) is mea-
sured by BMI-for-age and plotted on growth charts
to determine a percentile category. In this paper,
adolescents with a BMI greater than or equal to the
95th percentile are categorized as obese, and ado-
lescents with a BMI greater than or equal to the
85th percentile but less than the 95th percentile are
categorized as overweight.17 These groups were
analyzed separately because their likelihood of fu-
ture obesity is different and the overweight group is
likely to be underrecognized.

BMI was calculated from self-reported height
and weight using standard equations. 17 Age was a
continuous variable, self-reported in years, accord-
ing to 7 choices: �12, 13, 14, 15, 16, 17, and �18;
because of sample size, we combined groups to
create a single group: �14 years.

Race/ethnicity data are categorical, self-re-
ported, and collected in a single question with the
following choices: American Indian or Alaskan na-
tive, Asian, black or African-American, Hispanic or
Latino, Native Hawaiian or other Pacific Islander,
or white. Gender is self-reported as male or female.

Responses to questions were categorized to rep-
resent behavior stage variables. Perception of body
weight was defined as a dichotomous variable (ac-
curate perception or inaccurate perception) using
the question, “How do you describe your weight?”
Adolescents who answered “slightly overweight” or
“very overweight” were categorized as having an
accurate perception. Any other answer (about the
right weight, slightly underweight, very under-
weight) would classify the individual as having in-
accurate perception.

Intention was defined as a dichotomous variable
in terms of having an intention to lose weight. This
measure was determined by using the question,
“Which of the following are you trying to do about
your weight?” Answers included lose weight (A);
gain weight (B); stay the same weight (C); and not
trying to do anything (D). Those adolescents who
responded that they were trying to lose weight
were classified as having an active intention to
modify their weight. Any other answer qualified as
not having intent to lose weight. Having an inten-
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tion to lose weight is proposed as an indicator of
preparation for change, according to Prochaska’s
stages of change.

Recent actions taken to lose weight were ac-
cessed as a dichotomous variable. The adolescents
who were classified as having taken action to mod-
ify their weight affirmed that they have modified
their diet in the past 30 days or exercised more in
the past 30 days to lose weight or to keep from
gaining weight. Those individuals classified as not
taking action neither exercised more nor modified
their diet in the last 30 days.

Data Analysis
Cross tabulations were created for demographic
and behavioral variables in both the overweight and
obese groups. Multivariable logistic regression
models were used to examine the impact of each

independent variable on the dichotomous outcome
variable of action. We modeled the probability of
taking action. All covariates were entered into the
model simultaneously. Odds ratios and 95% CIs
were calculated for the impact of each predictor
variable including age, gender, and behavior stage
(perception and intention) on each outcome vari-
able. For the dichotomous variables of perception,
intent, and action, the reference group was inaccu-
rate perception, not having intent, and not taking
action, respectively. For all analyses, SPSS (version
10.0) was used.18

Results
There were 482 overweight adolescents and 398
obese adolescents in the sample. Table 1 presents
the demographic characteristics of the study sam-
ple. Individuals in the study were predominately 15

Table 1. Demographic Characteristics of Delaware Youth Risk Behavior Survey Population: General Population,
Obese Group, and Overweight Group

Obese* (n � 398) Overweight† (n � 482)

n‡ % n‡ %

Age (years)
14 and younger 65 16.3 73 15.1
15 109 27.4 106 22
16 113 28.4 133 27.6
17 78 19.6 117 24.3
18 or older 33 8.3 53 11

Sex/gender
Male 245 61.6 244 50.6
Female 153 38.4 238 49.4

Race/ethnicity
White 221 55.9 253 52.9
Black 113 28.6 153 32
Hispanic 30 7.6 38 7.9
Asian 7 1.8 16 3.3
Native/Alaskan 19 4.8 14 2.9
Hawaiian 5 1.3 4 0.8

Diet modification§ 242 60.9 243 50.5
Exercise modification§ 292 73.4 351 72.8
Diet and/or exercise 329 82.6 380 78.9
Accurate perception of weight� 326 81.8 261 54.2
Intention to change weight¶ 300 75.3 314 65.2

*BMI for age is greater than or equal to the 95th percentile for gender.
†BMI is greater than or equal to the 85th and less than the 95th percentile for gender.
‡95% confidence interval.
§Individuals who indicated that they changed what they ate or exercised more respectively in the last 30 days in an attempt to lose
weight.
�Individuals who classified themselves as either �slightly overweight� or �very overweight.�
¶Individuals who answered �lose weight� when asked �What are you trying to do about your weight?�
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to 17 years of age and white, and the population
was evenly balanced between males and females.
There were more males in the obese group, but
otherwise, there were no major differences in gen-
der or race in the subgroups of overweight and
obese adolescents.

Most obese (82.6%) and overweight (78.9%)
adolescents had taken a recent action aimed at
reducing (or maintaining) their weight. Both obese
and overweight adolescents had a low rate of diet
change to lose weight (60.9% and 50.5%, respec-
tively). The overweight group had lower levels of
recent action (both diet and exercise), current in-
tention, and perception compared with their obese
counterparts. The level of current intention to lose
weight was moderately high in both groups (75.3%
and 65.2%, respectively). However, the proportion
of individuals with current intention to lose weight
was lower than that of recent action to lose weight
(diet and/or exercise) for both groups. In the over-
weight population, approximately half, 54.2%, had
an accurate perception of themselves as overweight,
and 65.2% of overweight adolescents intended to
lose weight whereas 78.9% took action to lose
weight.

Table 2 presents factors associated with taking
action to lose weight in both obese and overweight
adolescents. By multivariable analysis, intention to
lose weight was positively associated with taking
action to lose weight in both the obese and the
overweight group. After controlling for other mod-
eled variables, perception, gender, and age were not
associated with action in the obese group. In the
obese group, African-American/black race had a
positive effect but no significant association with
action. In the overweight group, black race was
negatively associated with action. In the overweight
group, age, gender, and race were not associated
with action.

Discussion
Obese and overweight adolescents perceive their
weight as a problem, intend to lose weight, and
have taken recent action to lose weight. Exercise is
more commonly chosen than diet as an action
aimed at losing weight in both groups. These ob-
servations fit with previous work that indicates a
majority of adolescents both intend and act to re-
duce their body weight.2 Because obesity continues
to increase in both adolescents and adults, the

knowledge that most adolescents are actively trying
to lose weight highlights an important discrepancy.
It suggests that recent actions may be ineffective or
not sustained over time. Advice given by physicians
should aim to assist adolescents who are already
taking action. For example, through inquiry as to
the quality and frequency of action aimed at weight
loss, physicians may optimize the effectiveness of
recent action, as well as promote the maintenance
of desired actions.

The proportion of individuals with current inten-
tion is lower than the proportion of individuals who
had taken recent action. Therefore, some adolescents
who have recently taken action to lose weight no
longer have an intention to take an action. It is likely
that some adolescents have become frustrated by a
lack of success and have not continued the behavior
change. Similar to smoking cessation advice, under-
standing the potential frustrations associated with
prior attempts could provide a powerful tool to the
physician who is trying to encourage effective, long-
term behavior changes.8,11,19–22

Table 2. Factors Associated with Recent Action to Lose
Weight in Obese and Overweight Adolescents

Variable
Odds
Ratio

95%
Confidence

Interval*

Obese†

Accurate perception (yes/no)‡ 1.0 0.5 to 2.2
Intention (yes/no)§ 11.6� 5.9 to 22.8
Gender (female/male) 0.9 0.5 to 1.9
Age (categorical/years) 0.9 0.7 to 1.1
Race (black/other) 1.6 0.8 to 3.4

Overweight†

Variable
Accurate perception (yes/no)‡ 1.4 0.8 to 2.7
Intention (yes/no)§ 6.6� 3.6 to 12.3
Gender (female/male) 1.2 0.7 to 2.1
Age (categorical/years) 1.0 0.8 to 1.2
Race (black/other) 0.6¶ 0.3 to 0.9

†Obese refers to BMI greater than or equal to the 95th percen-
tile. Overweight refers to BMI greater than or equal to the 85th
percentile and less than the 95th percentile. The comparisons
for age were by year. The comparison for race was white.
*95% confidence interval.
‡Individuals who classified themselves as either �slightly over-
weight� or �very overweight.�
§Individuals who answered �lose weight� when asked �What are
you trying to do about your weight?�
�P � .01.
¶P � .05.
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The point prevalence of accurate perception,
intention, and action were all less in the overweight
group compared with the obese group. Notably,
accurate perception is much lower in the over-
weight group compared with the obese group (54%
and 81%, respectively). This suggests that, com-
pared with their obese counterparts, the overweight
adolescents may be less engaged in the process of
behavior change. This observation is consistent
with findings reported elsewhere that indicate
�20% of overweight and obese students did not
see themselves as overweight,23 and that obese and
overweight youth are more likely to misperceive
their weight compared with their normal weight
peers.24 This overweight group is a particularly
interesting target for intervention. With relatively
lower BMIs than their obese counterparts, this
group is not necessarily visibly overweight and
therefore may be unrecognized as having a high
BMI. If these adolescents could be identified, phy-
sicians would have the opportunity to intervene
earlier in the natural course of disease and models
of primary prevention, such as that used for prehy-
pertension and impaired glucose tolerance, could
be applied. The lack of accurate perception sug-
gests an important target area for physician inquiry.
It is likely that perception influences how intensely
an individual engages in behavior change, ie, an
adolescent who does not see himself/herself as
overweight may be less likely to engage in suffi-
ciently intense physical activity. A doctor may in-
quire about the adolescent’s personal perception of
body image, health risk, and physical fitness.

Understanding behavior change in adolescents
regarding weight would allow physicians to more
effectively target advice and interventions, similar
to what has been done in smoking cessation.25 The
constructs of perception and intention would be
targeted in a brief intervention with a family phy-
sician. The nature of this study precludes any in-
terpretation of causality and a larger prospective
study would be needed to demonstrate cause.9

However, intention is strongly associated with re-
cent action to lose weight and this association was
consistent in all groups. The relatedness of the
variables of intention and action suggests that these
adolescents are highly motivated to change their
weight. The use of the construct of intention is
consistent with the theory of planned behavior
(TpB). The TpB assumes that if an individual has
adequate behavioral control, then intention is the

immediate antecedent of action. Intention is
formed or not formed according to attitude toward
the behavior, subjective norms, and perceived be-
havioral control. Physicians can apply the TpB to
give advice which is targeted to the individual’s
stage of change and behavioral beliefs.26,27 The
behavioral domains of the TpB could be used to
guide physician inquiry. For example, a physician
could ask an adolescent what she sees as the poten-
tial benefits of behavior change, what his/her family
and peers do in regards to physical activity/diet,
and finally, does the adolescent believe that she will
be personally successful in changing his/her own
diet, physical activity, or weight.9

Although not significant, perception is associ-
ated with recent action and this trend exists in both
groups. This suggests that addressing subjective
norms could be an important initial step in behav-
ior change. There is a trend whereas overweight
females are more likely to take action than their
overweight male counterparts. Subjective norms
may play a role here, eg, overweight males may
value larger body size and may have a positive body
image compared with their female overweight
counterparts. The race effect is opposite in the two
groups, overweight and obese. Black race seems to
have positive association with recent action in the
obese group. In contrast, black race is negatively
associated with action in the overweight group.
This raises the possibility of a threshold effect in
which black adolescents do not recognize a prob-
lem and do not act to lose weight until their BMI
reaches a higher level. Closer attention may be
needed in this subgroup.

There are important limitations of this study.
First, the cross-sectional design precludes interpre-
tation of causality; therefore the associations dem-
onstrated are not causal. For example, it is reason-
able to suggest that individuals who are already
taking action would also have an intention to
change their weight, without this individual’s in-
tention preceding the action. Similarly, it is reason-
able to expect a large degree of association between
intention and perception without a relationship in
which perception precedes the formation of an in-
tention. Second, although reliable and commonly
used in adolescents, self-reported data on height
and weight has limitations of accuracy in estimating
true weight; specifically, adolescents are likely to
underestimate their weight.28–30 Our study proba-
bly excluded individuals who inaccurately reported
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their weight and were inappropriately classified as
normal weight. Therefore, this study may under-
estimate the proportion of overweight and obese
adolescents who do not have accurate perception
and are not taking action. Finally, the constructs of
perception, intention, and action have not been
formally validated, and the variable of action does
not quantify the intensity of action nor does it
capture the longitudinal pattern of activity beyond
30 days.

The TpB has been validated in many other
health-related behaviors and, applied here, it sug-
gests a theoretical framework for interventions in
this group, whereas behavior change can be pro-
moted along stages toward action.31 In an obese
adolescent who is unaware of a problem, the phy-
sician would first move the individual toward an
intention to change. Perhaps a physician would
increase awareness by calculating the adolescent’s
BMI and discussing the implications. Next, a phy-
sician would assess intention to change in terms of
facilitators and barriers. Finally, the physician
would inquire regarding past actions taken and as-
sist their patients to choose behavior changes that
are likely to be effective and sustainable.

In summary, many overweight adolescents have
already taken action to change (or at least maintain)
their weight. The discrepancy between the high
proportion of adolescents trying to lose (or main-
tain) weight and the rising prevalence of over-
weight implies that adolescents are taking actions
which are not effective. Physicians can use the TpB
to gauge an individual’s current behavior change
and promote actions which are most likely to be
successful in preventing obesity, eg, decreased
screen time, more outdoor play, and limiting high
sugar content beverages.14 Compared with their
obese counterparts, overweight adolescents may be
less engaged in the process of behavior change. In
this group, the routine collection and interpreta-
tion of BMI may be an important initiating step in
weight loss or maintenance.

We would like to acknowledge Bryan Townsend, MA, who was
the research assistant on this project.
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