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ABSTRACT

Objective: This study prospectively examined the developmental trajectories of anxiety disorder symptoms in a large

sample of adolescents from the general population. Method: Two cohorts of early and middle adolescents (1,318 junior

high and high school students) completed the Screen for Child Anxiety Related Emotional Disorders during 5 consecutive

years. The Screen for Child Anxiety Related Emotional Disorders is a questionnaire that measures self-rated child and

adolescent anxiety symptoms that map ontoDSM-IV-TR anxiety disorders. At the first wave of measurement, the early and

middle adolescent cohorts were an average of 12 and 16 years of age, respectively. Age and sex differences in the

developmental trajectories of adolescent anxiety disorder symptoms over time were examined by means of latent growth

modeling. Results: Over the course of 5 years, there was a slight decrease in the panic disorder, school anxiety, and

separation anxiety disorder symptoms for all of the adolescents, with the exception of social phobia symptoms, which

remained fairly stable over time. Adolescent girls showed a slight increase of generalized anxiety disorder symptoms over

time, whereas these symptoms decreased among adolescent boys. Conclusions: This study replicates and extends

earlier findings on the developmental trajectories of anxiety symptoms during adolescence. By using individually focused,

trajectory-based analyses rather than group score differences, this study extends earlier findings and advances our

understanding of age and sex differences in the development of adolescent anxiety symptoms. J. Am. Acad. Child

Adolesc. Psychiatry, 2008;47(5):556Y564. Key Words: anxiety, developmental trajectories, latent growth modeling,

prospective study.

Although it may appear that anxiety symptoms in
children and adolescents are only reserved for clinical
populations, this is far from the case. Fear and anxiety
are prevalent phenomena among youths from the
general population.1 Research has indicated that chil-
dren and adolescents reported an average of 14 fears,2

and studies have found that childhood fears reflect
significant underlying anxiety problems in more than
20% of healthy school children.3

Several researchers have noted that referral bias may
limit the generalizability of research findings from
clinical samples to the general community4Y6 and that
studies of the general community may better reflect the
developmental course of adolescent anxiety disorders.7

It is for these reasons that research on the developmental
course of anxiety symptoms in children and adolescents
from the general community is necessary and has
recently received greater recognition.
Many of the previous studies on the developmental

course of anxiety in children and adolescents have used
broad definitions of anxiety, such as internalizing
disorders,8 making it difficult to be able to distinguish
the exact anxiety disorders that are studied. One reason
for this is that many of the older childhood anxiety
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questionnaires are global and one-dimensional in
scope.9 To help specify child and adolescent anxiety
disorder symptoms, modern, multidimensional ques-
tionnaires have been developed with factors that are
directly related to the DSM-IV-TR10 anxiety disorder
symptoms. After a comprehensive review of the
literature, Myers and Winters11 concluded that the
Screen for Child Anxiety Related Emotional Disorders
(SCARED) and the Multidimensional Anxiety Scale
for Children (MASC)12 are two of the best multi-
dimensional anxiety disorder symptom questionnaires
for children and adolescents. Research by Muris
et al.9,13 has demonstrated that the DSM-IV-TR
anxiety factors of the SCARED and the MASC are
highly correlated.

The developmental course of adolescent anxiety has
been studied in the past,14 but research has just begun to
address developmental trends in the phenomenology of
other types of adolescent disorders (i.e., depression).15

No study was identified, however, that examined
adolescent developmental trajectories of anxiety disorder
symptoms in a longitudinal design to prospectively
document the rise and fall of anxiety disorder symptoms
in adolescents from the general population.

A primarily reason for this lack of research is because
the commonly used classic statistical methods such as
analysis of variance and regression analysis only study
group mean score differences and group score predic-
tions, respectively. The relatively recent adoption of
modern statistical analysis methods, such as latent
growth modeling (LGM), make it possible to study
differences in the individual trajectories of development
over time. Trajectories are defined in terms of intercepts
(i.e., the initial status of the studied variable) and slopes
(i.e., the growth of the studied variable). With these
growth functions, both linear and nonlinear shapes of
development can be specified and tested. In other
words, with LGM, it becomes possible to study the
shape of a developmental trajectory over time.16

LGM also allows for the analysis of different cohorts
within a studied population. In terms of adolescent
anxiety, the findings of previous studies have indicated
that there are clear developmental patterns in the
prevalence of anxiety disorder symptoms. For example,
separation anxiety disorder (SAD) symptoms have
been found typically to decrease from early to middle
adolescence,17 whereas symptoms of other anxiety
disorders such as social phobia (SP) and generalized

anxiety disorder (GAD) tend to increase from early to
middle adolescence.18 Previous research has also
demonstrated clear-cut sex differences in the prevalence
of anxiety emergence during childhood.19,20 Specifi-
cally, girls display a gradual increase in risk for
developing this type of psychopathology, whereas in
boys, the risk remains fairly stable.21 Thus, when
studying developmental patterns in anxiety symptoma-
tology of youths, it is important to take age and sex
differences into consideration.
The present study investigated the developmental

trajectories of the five adolescent anxiety disorder
symptoms scales of the SCARED in early and middle
adolescent boys and girls selected from the general
community. Four of the five factors of the SCARED
(GAD, panic disorder [PD], SAD, and SP) are clearly
related to DSM-IV-TR anxiety disorders (the school
anxiety [SA] or school refusal factor is not aDSM-IV-TR
anxiety disorder). The analysis of developmental
trajectories was conducted by LGM. An important
reason for the choice of LGM is because it provides
goodness-of-fit statistics (i.e., is the growth model itself
statistically significant?), whereas some of the other
growth model analyses provide only relative fit statistics
(i.e., is the growth model statistically simply better than
another growth model?).16

METHOD

Subjects

Data for this study were collected as part of a five-wave
longitudinal research project entitled CONAMORE (CONflict
And Management Of RElationships), with a 1-year interval between
each of the waves. In the first wave, 1,521 students participated.
These students came from 12 different Dutch junior high and high
schools in the Utrecht province of the Netherlands. Utrecht is one of
the largest provinces of the Netherlands and the composition of the
province closely mirrors that of the Dutch population as a whole.22

Of the initial 1,521 students included, 181 (12%) turned in
(almost) blank questionnaires and hence were excluded from further
analyses. Twenty-two other students (1%) withdrew from the study
after the first wave. The excluded group (n = 203; 13%) did not
differ significantly from the final research sample (1,318 students) in
terms of age or sex. Sample attrition was 1.2% across waves: in waves
1, 2, 3, 4, and 5, the number of participants was 1,318, 1,313,
1,293, 1,292, and 1,275, respectively. Incidental missing values were
estimated in SPSS, using the EM procedure.
The final longitudinal sample of 1,318 participants was divided

into an early adolescent cohort (n = 939; 71.2%), which was of an
average age of 12 years (SD 0.57, range 10 to 15), and a middle
adolescent cohort (n = 379, 28.8%) which was of an average age of
16.6 years (SD 0.65, range 16 to 18) at the first wave of measurement.
The early adolescent cohort consisted of 475 boys (50.6%) and
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464 girls (49.4%), and the middle adolescent cohort consisted of 164
boys (43.3%) and 215 girls (56.7%).

Instrument

The original 38-item SCARED4,5 was used in this study. The
SCARED is a self-report questionnaire that measures five anxiety
disorder symptoms in children and adolescents: GAD, PD, SA (or
school refusal), SAD, and SP. Apart from SA, the other four
symptom dimensions are clearly related to DSM-IV-TR anxiety
disorders. In addition to the initial studies in clinical populations,4,5

these five symptom dimensions have generally shown satisfactory
sensitivity and specificity when compared to DSM-IV-TR anxiety
disorder diagnoses as measured by the Diagnostic Interview Schedule
for Children.3 Furthermore, the factor structure of the SCARED has
also been studied in samples of children and adolescents from the
general population.6,13 Confirmatory factor analyses demonstrated
that the SCARED possesses the same five-factor structure in
nonclinical youths as originally observed in clinically referred
children and adolescents.6

Participants rated each symptom item on a 3-point scale: 0
(almost never), 1 (sometimes), and 2 (often). The range of the scores
for the various SCARED factors was GAD (range 0Y18), PD (range
0Y26), SA (range 0Y8), SAD (range 0Y16), and SP (range 0Y8). The
ranges of the internal consistency coefficients (Cronbach ") of the
SCARED factors for each wave of the study were, respectively, GAD
(.82Y.86), PD (.81Y.90), SA (.64Y.74), SAD (.68Y.77), and SP
(.85Y.88).

Data Collection Procedures

Students who participated in this study completed the SCARED,
which takes approximately 15 minutes, during the adolescents`
homeroom study period at school. Before the study, the student and
his or her parents received written information and, if the student
agreed to participate, provided written informed consent. Less than
1% elected not to participate. Consent was also obtained from all of
the participating schools. This study and its assent and consent
documents were approved by the institutional review board. Verbal
instructions were given just before the testing sessions to comple-
ment the written instructions (BA number of statements that refer to
being afraid are given below. Read each statement and indicate how
frequently you have that symptom: almost never, sometimes, or
often. There are no right or wrong answers. Honestly say how you
generally feel. Please don`t skip any statements.^) printed above each
questionnaire. At the end of the homeroom study period, the
questionnaires were collected by the research assistant and returned
to the researchers.

Data Analysis

Developmental trajectories of adolescent anxiety disorder symp-
toms were examined using LGM within AMOS (maximum
likelihood estimation in AMOS 7).23 LGM allows for the
simultaneous estimation of multiple and interrelated relations
between independent and dependent variables. Compared to
traditional (multiple) regression techniques, LGM is able to
simultaneously estimate relations between variables that act as an
independent variable in one relation and as a dependent variable in
another relation.24 Moreover, the variables in these relations may be
represented by both observed and unobserved (latent) variables. As
such, LGM incorporates factor analytic techniques into regression

analysis, which also enables for the correction of measurement error
in the estimation of the relationships between variables.16

In this study, the LGM analysis of the development of adolescent
anxiety symptoms is defined by latent growth factors, which are
indicated by the repeated measurement of the SCARED scores. The
factor loadings of the SCARED scores can be parameterized in such a
way that separate growth factors represent intercept (i.e., initial
anxiety symptom score) and slope (i.e., change in anxiety symptom
score), respectively. Given enough time points, LGM is able to
examine several growth forms by defining additional slope factors
with factor loadings that correspond to specific growth functions
(i.e., linear, quadratic, cubic).
The separation of intercept and slope factors also distinguishes

LGM from the traditional repeated-measures analysis of variance
approach, in which it is impossible to separately analyze the effects
and influences of intercept and slope factors.16 Using LGM, we are
able in this study to analyze the differences between adolescent
cohorts regarding both the intercept and slope in the development of
anxiety symptoms. Therefore, LGM offers the opportunity not only
to study different trajectories of development for different cohorts
but also to test the adequacy of these latent trajectories in terms of
the fit between the latent and observed variable relations of the
model. However, a disadvantage of the LGM approach is that this
technique presupposes large samples and enough measurement
moments to reliably estimate the model parameters (growth
factors).25

Before examining possible differences between the early and
middle adolescent boy and girl cohorts, several models (i.e., linear
and nonlinear) differing in the parameterization of development
were tested for the total sample, with respect to the five anxiety
disorder symptom factors of the SCARED. Among these models,
those representing development in a straight linear manner
consistently exhibited the best overall fit. Additional quadratic and
cubic terms were not statistically different from zero. We therefore
tested possible cohort differences within this linear growth model.
We then performed a multigroup analysis for the early and middle

adolescent boy and girl cohorts. Within the multigroup analysis,
several models were consecutively tested. First, a model was tested in
which all the model parameters were constrained to be equal across
the four cohorts (model 1: constrained). In this quasi-null model, it
was hypothesized that no differences exist in the value of the model
parameters between the four age- and sex-defined cohorts. In the
second model (model 2: error variances free), the four cohorts are
allowed to differ regarding the error variances across the five yearly
measurements. To allow for the test of the net differences in growth
parameters, this model needs to precede the models in which these
growth parameters are freely estimated. The third step in the analysis
consisted of testing two separate models: one model that additionally
allows for age cohort differences in growth parameters (i.e., means,
variances, and covariance of intercept and slope) and one model that
allows for sex differences in these growth parameters (model 3a: age
free, model 3b: sex free). Finally, a model is tested in which both age
and sex cohort differences may occur simultaneously (model 4: sex
and age free).
For evaluating the fit of the model, several goodness-of-fit indices

were used: the W2 to df ratio (W2/df ), for which values <5 and <3 are
considered to represent, respectively, an acceptable and good fit; the
comparative fit index, with values 90.90 being indicative of a
satisfactory fit and values 90.95 demonstrating a good fit; the root
mean square error of approximation, with values of e0.08 indicating
an acceptable fit and values of e0.05 indicating a good fit; the 90%
confidence interval of root mean square error of approximation. The
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comparative fit of various models was tested using the difference in
W2 values between models (%W2) and Akaike`s information criterion,
with the lowest value representing the best fitting model.24,25

RESULTS

The model fit statistics of the linear growth model for
the total sample are reported in Table 1. Acceptable fit
statistics are obtained for all five developmental
trajectories of adolescent anxiety disorder symptoms
factors. Inspection of the intraclass correlation coeffi-
cients revealed that only a minor part of the total
variance in adolescent anxiety disorder symptom factors
could be attributed to the school level (i.e., a mean
percentage of <2%). Therefore, the school level was not
included in further analyses.

Table 2 reports the model fit statistics of the
multigroup analyses, including the comparative fit
statistics of the consecutive models for each develop-
mental trajectory of the adolescent anxiety disorder
symptom factors. The results in the table clearly indicate
the significance of the age and sex cohorts for the
development of scores on the five adolescent anxiety
disorder symptom factors. The models, which allow for
both sex and age cohort differences, not only demon-
strated a good fit but also represent statistically
significant improvements compared to previous models
that partly or completely ignore these differences.

Next, we analyzed which growth parameters differed
for the four cohorts. This analysis was focused on the
means of the intercepts and slopes and their standar-
dized covariance (i.e., disregarding possible differences
in the variances of intercept and slope). The covariance
term in the LGM model expresses the relationship

between individual intercepts and slopes. The results are
reported in Table 3.
For the GAD factor, middle adolescent girls displayed

significantly higher initial symptom scores (LGM
intercepts) compared to the other cohorts. Over time,
early and middle adolescent boys both showed a
significant decrease in GAD scores (LGM slopes),
whereas early adolescent girls displayed a significant
increase and middle adolescent girls maintained their
(higher) level of GAD scores. For the early adolescent
boys, the decrease in GAD scores was greater when the
initial level of GAD was higher (standardized
covariance).
With regard to the scores on the PD factor, middle

adolescents generally scored lower (although the
difference between the early and middle adolescent
girls was only marginally significant, p = .06). Over
time, the scores of all of the cohorts decreased, but this
decrease was greatest for early adolescent boys. Again,
the decrease in PD scores of early adolescent boys was
greater when their initial symptom level was higher.
No significant differences existed between the

intercept of the SA factor for the four adolescent age
and sex cohorts. However, the slope of SA decreased
most markedly for the adolescent boys and the middle
adolescent girls. In general, the decrease was most
pronounced for those adolescents with the highest initial
levels (intercepts) of SA.
For the SAD factor, early adolescent boys and girls

both started with significantly higher intercepts than the
middle adolescence age cohorts. SAD slopes signifi-
cantly decrease over time, but this decrease was
significantly stronger for the early adolescent cohorts,
especially for those who initially showed a high level of
separation anxiety.
The initial level of the SP factor was significantly

higher among adolescent girls than among adolescent
boys, irrespective of age cohort. In addition, the middle
adolescent girls started with significantly higher levels
(intercepts) of SP than the early adolescent girls. Finally,
SP symptoms appeared to be relatively stable (slopes)
across time.

DISCUSSION

In this 5-year prospective community study, it was
found that the developmental trajectories of the five
adolescent anxiety disorder symptoms demonstrated

TABLE 1
Model Fit Statistics for the Linear Growth Model of the Adolescent

Anxiety Disorder Symptom Factors

Factor

Model Fit Statistics

W2 df p W2/df CFI RMSEA CI of RMSEA

GAD 40.3 10 <.001 4.03 0.99 0.057 0.039Y0.076
PD 29.78 10 .001 2.98 0.98 0.046 0.028Y0.066
SA 42.89 10 <.001 4.29 0.97 0.06 0.042Y0.078
SAD 31.73 10 <.001 3.17 0.98 0.048 0.030Y0.068
SP 39.87 10 <.001 3.99 0.98 0.057 0.039Y0.076

Note: CFI = comparative fit index, RMSEA = root mean square
error of approximation, CI of RMSEA = 90% confidence interval of
root mean square error of approximation. GAD = generalized anxiety
disorder, PD = panic disorder, SA = school anxiety, SAD =
separation anxiety disorder, SP = social phobia.
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TABLE 2
Multigroup Analysis of the Age and Sex Cohorts: (Comparative) Model Fit Statistics

Factor/Model

Model Fit Statistics Comparison with Previous Model

W2 df p W2/df CFI RMSEA AIC %W2 df p

GAD
1. Constrained 316.99 70 <.001 4.53 0.87 0.062 336.99

269.45 55 <.001 4.90 0.89 0.065 319.46 15 <.001
2. Error variances free 228.76 50 <.001 4.58 0.91 0.062 288.76 47.52 5 <.001

123.68 50 <.001 2.47 0.96 0.040 183.68 5 <.001
3a. Age free 84.86 40 <.001 2.12 0.98 0.035 164.86 40.71 10 <.001
3b. Sex free 10 <.001
4. Sex and age free 145.78

3a. 143.90
3b. 38.83

PD
1. Constrained 339.82 70 <.001 4.86 0.79 0.065 359.82

185.04 55 <.001 3.36 0.90 0.051 235.04 15 <.001
2. Error variances free 156.87 50 <.001 3.14 0.92 0.048 216.87 154.78 5 <.001

131.21 50 <.001 2.62 0.94 0.042 191.21 5 <.001
3a. Age free 79.13 40 <.001 1.98 0.97 0.033 159.13 28.17 10 <.001
3b. Sex free 10 <.001
4. Sex and age free 53.83

3a. 77.74
3b. 52.07

SA
1. Constrained 284.40 70 <.001 4.07 0.80 0.058 304.40

207.60 55 <.001 3.78 0.86 0.055 257.60 15 <.001
2. Error variances free 162.89 50 <.001 3.26 0.90 0.049 222.89 76.80 5 <.001

185.35 50 <.001 3.71 0.88 0.054 245.35 5 <.001
3a. Age free 127.42 40 <.001 3.19 0.92 0.049 207.42 44.71 10 <.001
3b. Sex free 10 <.001
4. Sex and age free 22.26

3a. 35.47
3b. 57.92

SAD
1. Constrained 330.93 70 <.001 4.73 0.78 0.064 350.93

202.63 55 <.001 3.68 0.87 0.054 252.63 15 <.001
2. Error variances free 167.05 50 <.001 3.34 0.90 0.050 227.05 128.30 5 <.001

145.59 50 <.001 2.91 0.92 0.045 205.59 5 <.001
3a. Age free 96.76 40 <.001 2.42 0.95 0.039 176.76 35.59 10 <.001
3b. Sex free 10 <.001
4. Sex and age free 57.04

3a. 70.28
3b. 48.83

SP
1. Constrained 231.96 70 <.001 3.31 0.91 0.050 251.96

190.92 55 <.001 3.47 0.93 0.052 240.92 15 <.001
2. Error variances free 169.31 50 <.001 3.39 0.94 0.051 229.31 41.04 5 .001

125.30 50 <.001 2.51 0.96 0.040 185.30 5 <.001
3a. Age free 101.76 40 <.001 2.54 0.97 0.041 181.76 21.61 10 <.001
3b. Sex free 10 .009
4. Sex and age free 65.62

3a. 67.55
3b. 23.54

Note: CFI = comparative fit index; RMSEA = root mean square error of approximation; AIC = Akaike`s information criterion; GAD =
generalized anxiety disorder; PD = panic disorder; SA = school anxiety; SAD = separation anxiety disorder; SP = social phobia.
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meaningful developmental changes for the early and
middle adolescent boy and girl cohorts when compared
to previous studies. As can be seen in Table 3, in general,
there was a slight decrease in the PD, SA, and SAD
anxiety symptoms for all of the adolescents, with the
exception of SP symptoms, which remained fairly stable.
Moreover, adolescent girls showed a slight increase of
GAD symptoms, whereas these symptoms decreased for
the adolescent boys.

However, in contrast to previous studies of adolescent
anxiety that studied group mean score differences or
group score predictions, this investigation was able to
study both the initial anxiety symptom severities
(intercepts) and the shape of the anxiety development
(slope) by analyzing the individual trajectories of
adolescent anxiety disorder symptoms factors in a
prospective design. To our knowledge, no previous
study has examined adolescent developmental trajec-

tories of anxiety disorder symptoms in a longitudinal
design to prospectively document the rise and fall of
different anxiety disorder symptoms.
The initial anxiety symptom levels (LGM intercepts)

as obtained in this study clearly reflect the sex differences
that have been reported in previous studies.14 Such
studies have also shown that, in general, girls from the
general population tend to display higher anxiety levels
than boys, and this appears to be true for children as well
as for adolescents.9,26,27

In terms of the specific adolescent anxiety disorder
symptom factors, studies have found that girls scored
higher on GAD, SAD, and SP than boys.6,28,29 The sex
differences on these three factors, which are strongly
based on anxiety with respect to interpersonal interac-
tions, may be explained by a tendency for girls to have
a stronger interpersonal orientation than boys.30

In addition, it should also be noted that genetic

TABLE 3
Age and Sex Cohort Differences in Growth Parameter Estimates and Model Mean Scores for Each Measurement Wave

Factor MIC MSL COVICSL r ICSL Wave 1 Wave 2 Wave 3 Wave 4 Wave 5

GAD
Early adolescent boys 1.312**a j0.019**a j0.009** j0.51a 1.312 1.293 1.274 1.255 1.236
Middle adolescent boys 1.339**a j0.020*a 0.001 0.14b 1.339 1.319 1.299 1.279 1.259
Early adolescent girls 1.363**a 0.024**b j0.002 j0.12ab 1.363 1.387 1.411 1.435 1.459
Middle adolescent girls 1.522**b 0.004c 0.002 0.09b 1.522 1.526 1.530 1.532 1.536

PD
Early adolescent boys 1.246**a j0.031**a j0.007** j0.76a 1.246 1.215 1.184 1.153 1.122
Middle adolescent boys 1.172**b j0.016*b j0.002 j0.48b 1.172 1.156 1.140 1.124 1.108
Early adolescent girls 1.237**a j0.017**b j0.003* j0.45ab 1.237 1.220 1.203 1.186 1.169
Middle adolescent girls 1.203**ab j0.007b j0.002 j0.18b 1.203 1.196 1.189 1.182 1.175

SA
Early adolescent boys 1.277** j0.023**a j0.013** j0.70a 1.277 1.254 1.231 1.208 1.185
Middle adolescent boys 1.264** j0.046**b j0.012** j0.85ab 1.264 1.252 1.240 1.228 1.216
Early adolescent girls 1.237** j0.005c j0.005 j0.34b 1.237 1.232 1.227 1.222 1.217
Middle adolescent girls 1.241** j0.033**ab j0.009** j0.62ab 1.241 1.208 1.175 1.142 1.109

SAD
Early adolescent boys 1.326**ac j0.044**a j0.006* j0.69a 1.326 1.282 1.238 1.194 1.150
Middle adolescent boys 1.217**b j0.027**bc 0.000 0.02b 1.217 1.190 1.163 1.136 1.109
Early adolescent girls 1.354**a j0.033**ab j0.004* j0.39ab 1.354 1.321 1.288 1.255 1.222
Middle adolescent girls 1.282**c j0.014*c 0.000 0.03b 1.282 1.268 1.254 1.240 1.226

SP
Early adolescent boys 1.437**a j0.004ab 0.002 0.12 1.437 1.433 1.429 1.425 1.421
Middle adolescent boys 1.440**a j0.008ab j0.011 j0.33 1.440 1.432 1.424 1.416 1.408
Early adolescent girls 1.576**b 0.012a j0.007 j0.19 1.576 1.588 1.600 1.612 1.624
Middle adolescent girls 1.695**c j0.025*b j0.009 j0.26 1.695 1.670 1.645 1.620 1.595

Note: Different superscripts within columns reflect significant differences between cohorts at p < .05. MIC = mean intercept; MSL = mean
slope; COVICSL = mean covariance, r ICSL = standardized covariance; GAD = generalized anxiety disorder; PD = panic disorder; SA = school
anxiety; SAD = separation anxiety disorder; SP = social phobia.
* p < .01; **p < .001.
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predispositions may also make adolescent girls suscep-
tible to anxiety development.31 Furthermore, adolescent
girls tend to display more stable anxiety scores than
adolescent boys. These findings are in agreement with
epidemiological studies that have noted both higher and
more stable anxiety prevalence rates in adolescent girls
than boys.32,33

These sex differences may also depend on the
informant of the study. For example, it has been
found that the mothers of adolescents reported no
significant differences between boy and girl anxiety
disorder symptoms; however, girls did report more
anxiety than reported by their mothers.34 The issue of
informants is revisited in the discussion of the
limitations of this study.
Results concerning the longitudinal changes in

anxiety symptom levels of the early and middle
adolescent boy and girl cohorts, as expressed by the
slope and standardized covariance findings of this study,
also correspond to findings of previous studies suggest-
ing a general decrease in anxiety symptoms as boys and
girls from the general population grow from early to
middle adolescence.35

One exception to this general decrease of adolescent
anxiety is that of GAD. Whereas previous researchers
have noted a general increase in GAD during adoles-
cence,18 the present study demonstrates that this
increase predominantly applies to adolescent girls.
Young adolescent girls had significantly stronger growth
rates than middle adolescent girls, and middle adoles-
cent girls started with significantly higher intercepts and
then maintained these high symptom levels.
This finding on GAD may be of interest for both

researchers and clinicians. For example, in a prospective
community study of adolescents that used the Diag-
nostic Interview Schedule for Children to determine
psychiatric diagnoses, it was found that adolescent
overanxious disorder (the DSM-III diagnosis changed to
GAD in theDSM-IV-TR) was strongly associated with a
future diagnosis of depression in adults.7 Although
follow-up to adulthood was not conducted in this study,
it may well be that female GAD symptoms form a risk
factor for the future development of depression. As
noted in other studies, the core symptom of GAD,
worry, has been found to be a strong risk factor for the
development of depression in girls.36 Girls also run a
greater risk for heterotypic continuity (having an
underlying disorder that has different manifestations at

different ages) than boys,37 and girls have a higher risk
for developing depression than boys.38 GAD worry is
strongly focused on interpersonal difficulties,18 and
previous studies have shown that interpersonal difficul-
ties with peers are associated with general anxiety in
girls.32 Moreover, interpersonal difficulties with parents
are associated specifically with GAD in adolescent
girls.39 Given the strong increase of GAD symptoms in
girls in early adolescence and the relative stability in
middle adolescence found in this study, early interven-
tions focused on strengthening social competence and
on supplanting worry as a dysfunctional coping skill
may help reduce the risk for later developmental
maladaptation, as suggested by Bosquet and Egeland.32

Future studies could be conducted to test whether such
interventions in fact reduce these risks.
In terms of limitations, it should first be noted that

this study focused only on the adolescent`s self-report of
anxiety symptoms. Although it is generally accepted that
adolescents should be the main informant in the case of
anxiety disorders,40 use of a multi-informant structured
diagnostic interview, such as the Anxiety Disorders
Interview Schedule for Children and Parents, could have
been used to study differences in adolescent and parent
reporting of anxiety symptoms as well as to determine
the relation between the self-report and an actual
diagnosis.41

Second, because this study focused only on self-
reports of anxiety symptoms of adolescents from the
general population, results cannot be readily extrapolated
to adolescents from clinical populations. Woodruff-
Borden and Leyfer42 have noted that although the
developmental course of anxiety symptoms is transient
for many youths, a significant minority of children and
adolescents may develop clinically significant anxiety
problems. Therefore, community studies such as the
present study are important because they circumvent the
problem of referral bias that frequently occurs in the
clinical setting.
In summary, research has begun to study develop-

mental trajectories in the phenomenology of other types
of adolescent disorders. However, no other study was
identified that specifically examined adolescent devel-
opmental trajectories of anxiety disorder symptoms in a
longitudinal design to prospectively document the rise
and fall of anxiety disorder symptom factors. In this 5-
year prospective community study, it was found that the
developmental trajectories of adolescent anxiety disorder
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symptom factors differed from one another for various
adolescent age and sex cohorts in agreement with
previous studies of adolescent anxiety disorders. How-
ever, those earlier studies had primarily investigated
adolescent anxiety development by means of group
mean score differences and group score predictions. By
contrast, in this study, LGM was used to study
differences in the individual trajectories of adolescent
anxiety disorder symptom factors over time, resulting in
more nuanced distinctions of adolescent anxiety
development.

Disclosure: The authors report no conflicts of interest.
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Surfing for Thinness: A Pilot Study of Pro-Eating Disorder Web Site Usage in Adolescents With Eating Disorders Wilson
JL, Peebles R, Hardy KK, Litt IF

Objective: Pro-eating disorder Web sites are communities of individuals who engage in disordered eating and use the Internet to
discuss their activities. Pro-recovery sites, which are less numerous, express a recovery-oriented perspective. This pilot study
investigated the awareness and usage of pro-eating disorder Web sites among adolescents with eating disorders and their parents and
explored associations with health and quality of life. Patients and Methods: This was a cross-sectional study of 698 families of
patients (aged 10Y22 years) diagnosed with an eating disorder at Stanford between 1997 and 2004. Anonymous surveys were
mailed and offered in clinic. Survey content included questions about disease severity, health outcomes, Web site usage, and
parental knowledge of eating disorder Web site usage. Results: Surveys were returned by 182 individuals: 76 patients and 106
parents. Parents frequently (52.8%) were aware of pro-eating disorder sites, but an equal number did not know whether their child
visited these sites, and only 27.6% had discussed them with their child. Most (62.5%) parents, however, did not know about pro-
recovery sites. Forty-one percent of patients visited pro-recovery sites, 35.5% visited pro-eating disorder sites, 25.0% visited both,
and 48.7% visited neither. While visiting pro-eating disorder sites, 96.0% reported learning new weight loss or purging techniques.
However, 46.4% of pro-recovery site visitors also learned new techniques. Pro-eating disorder site users did not differ from
nonusers in health outcomes but reported spending less time on school or schoolwork and had a longer duration of illness. Users of
both pro-eating disorder and pro-recovery sites were hospitalized more than users of neither site. Conclusions: Pro-eating disorder
site usage was prevalent among adolescents with eating disorders, yet parents had little knowledge of this. Although use of
these sites was not associated with other health outcomes, usage may have a negative impact on quality of life and result in
adolescents` learning about and adopting disordered eating behaviors. Reproduced with permission from Pediatrics
2006;118:e1635Ye1643, Copyright 2006 by the AAP.

HALE ET AL.

564 WWW.JAACAP.COM J. AM. ACAD. CHILD ADOLESC. PSYCHIATRY, 47:5, MAY 2008


	Developmental Trajectories of Adolescent Anxiety Disorder Symptoms: A 5-Year Prospective Community Study
	METHOD
	Subjects
	Instrument
	Data Collection Procedures
	Data Analysis

	RESULTS
	DISCUSSION
	REFERENCES


