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Longitudinal associations between depressive and
anxiety disorders: a comparison of two trait models
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Background. Depression and anxiety are highly co-morbid disorders. Two latent trait models have been proposed to
explain the nature of the relationship between these disorders. The first posits that depressive and anxiety disorders are
both manifestations of a single internalizing factor. The second model, based on a tripartite model proposed by Clark &
Watson [Journal of Abnormal Psychology (1991) 100, 316-336], proposes that depressive and anxiety disorders reflect a
combination of shared and disorder-specific factors.

Method. We directly compared the two models in a sample of 891 individuals from the Oregon Adolescent Depression
Project who participated in up to four diagnostic assessments over approximately 15 years. Structural equation models
were used to examine the relationship between depressive and anxiety disorders across different developmental per-
iods (<14, 14-18, 19-23, 24-30 years of age).

Results. The one- and three-factor models were hierarchically related. Thus, a direct comparison between the one- and
three-factor models was possible using a y* difference test. The result found that the three-factor model fit the data better
than the one-factor model.

Conclusions. The three-factor model, positing that depressive and anxiety disorders were caused by a combination of
shared and disorder-specific factors, provided a significantly better fit to the data than the one-factor model postulating
that a single factor influences the development of both depressive and anxiety disorders.
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Introduction The nature of the relationship between depressive
and anxiety disorders is not well understood. Several
models posit that common, or shared, etiological pro-
cesses account for the observed co-morbidity between
anxiety and depressive disorders. The first model
proposes that depressive and anxiety disorders are
manifestations of the same underlying processes.

High rates of co-morbidity between depressive dis-
orders and anxiety disorders have been documented
in clinical and community samples of adults and chil-
dren (for reviews, see Brady & Kendall, 1992; Mineka
et al. 1998). Investigators commonly reported that
over half of patients with depressive disorders also
have an anxiety disorder, and over half of patients
with anxiety disorders also have a depressive disorder
(Clark, 1989; Mineka et al. 1998; Brown et al. 2001).
This high level of co-morbidity raises important
questions about the boundaries between depressive

For example, Andrews’ (1996) concept of ‘the general
neurotic syndrome’ and Tyrer’s (2001) concept of
‘cothymia” hypothesize that anxiety and depressive
disorders are variants of a single condition. Krueger
and colleagues have reported a series of studies using
latent structure techniques in large community
samples that have revealed that depressive and
anxiety disorders load on a single “internalizing’ fac-
tor (Krueger et al. 1998; Krueger, 1999; Krueger &
Finger, 2001). Similar results have also been reported
in several large community-based samples of children

and anxiety disorders (Krueger, 1999; Watson, 2005;
Watson et al. 2006), and has important implications
for prognosis and treatment (Brown et al. 1996 ; Barlow
et al. 2004 ; Belzer & Schneier, 2004).
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USA. Kendler et al. 2003; Kessler et al. 20054; Slade &
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Portions of these findings were presented at the Virtual Meeting
of the Society for Research in Psychopathology, October 2005. The
actual meeting was cancelled due to hurricanes. 1 The notes appear on p. 361.
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A second latent factor model that attempts to
explain the co-morbidity between depressive and
anxiety disorders was proposed by Clark & Watson
(1991). Their tripartite model posits that shared and
unique factors are involved in depressive and anxiety
disorders: both groups of disorders are characterized
by high negative affectivity; depressive disorders are
characterized by low positive affectivity; and anxiety
disorders are characterized by high physiological
arousal. More recently, Mineka ef al. (1998) suggested
that each of the anxiety disorders is characterized
by a unique factor that differentiates the various
anxiety disorders from one another. A number of
studies in clinical and community samples of adults
and children (e.g. Clark ef al. 1994; Watson et al.
1995; Joiner et al. 1996; Brown et al. 1998; Chorpita
& Daleiden, 2002) have reported that depressed
and anxious participants exhibit the predicted dif-
ferences in positive affectivity and physiological
arousal, but are similar with respect to negative af-
fectivity.

The literature on latent variable models of the as-
sociation between depressive and anxiety disorders
has several limitations. First, previous studies have
generally focused on only one model of co-morbidity,
and no studies have directly compared the one- and
three-factor models in the same sample. Second,
most studies of latent factor models have used cross-
sectional designs, and therefore have not examined
whether these models can account for the relationship
between depressive and anxiety disorders over time.
Third, these studies have not considered the relation-
ship between depressive and anxiety disorders across
different developmental periods. There are several
plausible ways in which latent trait models could dif-
fer as a function of development. For example, anxiety
and depression may become increasingly differ-
entiated during childhood and early adolescence.
Thus, a common factor may have greater influence
earlier in development. Alternatively, there is evi-
dence that anxiety may be a risk factor for later de-
pression (Costello et al. 2003; Merikangas et al. 2003).
Hence, an anxiety-specific factor may be more promi-
nent earlier in development, and a common factor
may become stronger over time. Finally, many of
these studies have analyzed lifetime diagnoses in
samples that were heterogeneous with respect to age.
As Kraemer et al. (2006) demonstrated recently, the use
of lifetime diagnoses in mixed-age samples can bias
the assessment of co-morbidity and create pseudo-
co-morbidity.

Fergusson ef al. (2006) recently addressed several of
these limitations. They examined the structure of in-
ternalizing psychopathology in a large community
sample that was assessed on three occasions between
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the ages of 18 and 25. Using dimensional symptom
scores, they found that a general internalizing factor
and several disorder-specific factors accounted for the
relationships between and within major depressive
disorder, generalized anxiety disorder, phobias and
panic disorder.

In the present paper, we extend the previous litera-
ture by directly comparing the one- and three-factor
models of internalizing disorders in a large com-
munity sample of adolescents who received up to four
semi-structured diagnostic assessments over approxi-
mately 15 years. Unlike most previous studies, we
used diagnoses rather than symptom scores, and
because of the intensity and duration of the follow-up,
we were able to examine the association between the
period-incidence? of anxiety and depressive disorders
across four developmentally meaningful periods:
childhood (age <13); adolescence (ages 14-18);
emerging adulthood (ages 19-23); and young adult-
hood (ages 24-30). We focused on period-incidence
rather than period-prevalence to examine the devel-
opment of new episodes of depressive and anxiety
disorders. Period-prevalence rates cannot distinguish
the onset of new episodes from the persistence of prior
episodes that may have emerged in earlier develop-
mental periods.

Method
Participants

We used data from the Oregon Adolescent Depression
Project (OADP; Lewinsohn et al. 1993), a longitudinal
study of a large cohort of high school students who
were assessed twice during adolescence, a third time
when the average age was 24, and a fourth time when
the average age was 30. A total of 1709 adolescents
(ages 14-18; mean age 16.6, s.0.=1.2) completed the
initial (T;) assessment. The participation rate at T; was
61%. Approximately 1 year later, 1507 of the ado-
lescents (88%) returned for a second evaluation (Ts).
Differences between the sample and the larger popu-
lation from which it was selected, and between par-
ticipants and those who declined to participate or
dropped out of the study before T, were small
(Lewinsohn et al. 1993).

For the third assessment, all adolescents with
a history of psychopathology by T, (n=644) and
a random sample of adolescents with no history of
psychopathology by T, (1 =457) were invited to par-
ticipate in a third (T;) evaluation. All non-white T,
participants were retained in the T; sample to maxi-
mize ethnic diversity. Of the 1101 T, participants
selected for a T, interview, 941 (85%) completed the
age 24 evaluation. Of subjects selected for the T, there
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were few differences between those who did and did
not participate (Lewinsohn et al. 2003). At age 30, all T,
participants were asked to complete another interview
assessment. Of the 941 who participated in the T; as-
sessment, 816 (87 %) completed the T, assessment. Of
subjects who completed the T; assessment, those who
also completed the T, evaluation were more likely to
be female [y* (1)=4.17, p=0.04] and slightly younger
at T, [F(1,890)=4.58, p<0.05], but did not differ on
ethnicity, parental education, whether they lived with
both biological parents at T, and depressive and
anxiety disorders at T,.

Participants who completed the T; assessment
were eligible for inclusion in the present study
(regardless of whether they participated at T,). The
50 probands with a lifetime diagnosis of a bipolar
spectrum and/or psychotic disorder were excluded,
yielding a final n of 891. A total of 770 participants
were assessed at all four time points; 119 at three
time points; and 2 at two time points. All par-
ticipants had diagnostic information up to at least
age 24.

Measures

At T, and T,, offspring were interviewed with a ver-
sion of the Schedule for Affective Disorders and
Schizophrenia for School-Age Children (K-SADS;
Orvaschel et al. 1982), which combined features of the
Epidemiologic and Present Episode versions, and in-
cluded additional items to derive DSM-III-R diag-
noses. At Ty and T,, offspring were interviewed using
the Longitudinal Interval Follow-up Evaluation (LIFE;
Keller et al. 1987), which elicited detailed information
about the onset and course of psychiatric disorders
since the previous evaluation. Diagnoses were based
on DSM-III-R (APA, 1987) criteria for T; and T; and
DSM-IV (APA, 1994) criteria for T,. Interviews at T;
and T, were conducted by telephone, which generally
yields comparable results to face-to-face interviews
(Sobin et al. 1993 ; Rohde et al. 1997). Most interviewers
had advanced degrees in a mental health field and
several years of clinical experience. The inter-rater
reliability (expressed as x) for depressive disorders
(major depressive disorder or dysthymia) was 0.82
(n=233) at T,, 1.00 (n=166) at T,, 0.86 (n=190) at
T; and 0.81 (1=124) at T,. The inter-rater reliability
for anxiety disorders, which included generalized
anxiety disorder, overanxious disorder of childhood,
post-traumatic stress disorder, panic with/without
agoraphobia, agoraphobia without panic, social pho-
bia, simple phobia, obsessive-compulsive disorder,
and separation anxiety disorder, was 0.76 (1 =233) at
T,, 0.80 (n=166) at T,, 0.87 (n=190) at T; and 0.76
(n=124) at T,.
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Data analysis

For each participant, a record was created indicating
whether a depressive or anxiety disorder onset oc-
curred, as either first episodes or recurrences, during
each of the following developmentally meaningful
periods: childhood (up to age 13); adolescence (ages
14-18); emerging adulthood (ages 19-23); and young
adulthood (ages 24-30). Caucasian OADP participants
with no history of psychopathology up to T, were
undersampled in the T; follow-up; hence all statisti-
cal analyses were weighted as a function of their
probability of being selected at T;. The numbers
and proportions of participants, presented here for
descriptive purposes, are unweighted, except where
noted.

Structural equation modeling was performed using
Mplus, version 3.13 (Muthén & Muthén, 1998-2004).
Because observed variables were dichotomous, the
weighted least squares estimator with a diagonal
weight matrix and robust standard errors and a mean-
and variance-adjusted y® test statistic (WLSMV) and
theta parameterization (Muthén & Muthén, 2004) were
implemented. Recently, a simulation study found that
the WLSMYV estimator performed well under a variety
of sample sizes (250-1000) and a range of observed
indicators (2-8; Nussbeck et al. 2006) and performed
better than the standard weighted least squares esti-
mator in identifying correct models (Flora & Curran,
2004).

Models were evaluated on several indices of good-
ness of fit, as well as whether theoretical predictions,
as indicated by specific paths within the model, were
supported. The overall fit of the models was evaluated
using the y* test, the comparative fit index (CFL;
Bentler, 1990), and the root mean square error of ap-
proximation (RMSEA ; Steiger, 1989). Although exist-
ing guidelines are somewhat arbitrary (Marsh et al.
2004), according to current conventions good fit is in-
dicated by a non-significant y?, a CFI greater than 0.95
(Hu & Bentler, 1999), and an RMSEA below 0.05
(MacCallum et al. 1996). In WLMSYV, differences be-
tween observed %2 values are not distributed as y2. For
comparisons of nested models, the Mplus difftest
procedure was used, which appropriately computes
differences in y* of nested models (Asparouhov &
Muthén, 2006). Structural equation modeling analyses
presented here used data based on casewise deletion.
However, the results were the same when missing
data were imputed.

Results

We examined differences between the sample used
here and the full, T, sample. Because of the stratified
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Table 1. Comparisons of participants and non-participants

T, participant not

included in the

T, participant
included in the

present study present study
Characteristic at T; (n=818) (n=891)
Live with biological parents, 1 (%) 419 (51.3) 490 (55.2)
Socio-economic status (BA/BS), n (%) 352 (46.2) 383 (45.1)
Female sex, n (%) 381 (46.5)* 510 (57.2)°
Age, mean (s.D.) 16.5 (1.15) 16.6 (1.22)°

s.D., Standard deviation.

Different superscripts reflect significant differences at p <0.05.

sampling strategy introduced at the T; assessment,
participants with a history of psychopathology and
members of ethnic minority groups were over-
sampled. For the participants included in the present
sample, 57.5% (n=512) had some form of psycho-
pathology at T; or T, and 11.1% (1 =99) were members
of ethnic minority groups. We compared the partici-
pants in the present sample to the non-participants
on other demographic characteristics collected at T,
(Table 1). Participants did not differ from non-
participants on whether they lived with both their
biological parents at T, or family socio-economic status
(SES), as indicated by whether at least one parent
completed a BA or BS. However, the present sample
differed from the overall initial sample on gender
[x*(1)=8.48, p<0.01] and age at T, [F(1,1707)=8.65,
p<0.01]. The proportion of females was greater
among those included in the present sample than
among those who were not included. Participants in
the present sample were slightly older at T, than those
who were not included.

The number of participants with depressive
and anxiety disorder onsets in each developmental
period is shown in Table 2. Table 2 includes un-
weighted period-incidence data for overall and speci-
fic forms of depressive and anxiety disorders and
the weighted period-incidence of overall depressive
and anxiety disorders. The associations between
depressive and anxiety disorder onsets at each de-
velopmental period are shown in Table 3. These
data take the complex sampling design of the
study into account by weighting participants accord-
ing to their probability of selection for the T; assess-
ment.

Measurement models

We began our model estimation process using fully
constrained models. We then used a model trimming
approach in which we systematically removed con-
straints and examined change in model fit. The
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one-factor model specified a single latent factor that
constrained factor loadings within and between de-
pressive and anxiety disorders; threshold parameters
within and between depressive and anxiety disorders;
and covariance paths between concurrent depressive
and anxiety disorders to be equal. However, the
estimates were not constrained to be equal across the
type of parameter (e.g. factor loading parameters were
not constrained to be equal to threshold parameters).
The three-factor model specified a depressive, an
anxiety, and a common latent factor. The factor load-
ings within and between depressive and anxiety dis-
orders for the depressive and anxiety factors were
constrained to be equal and the factor loadings for the
common factor to the depressive and anxiety dis-
orders indicators were constrained to be equal.
Threshold parameters within and between depressive
and anxiety disorders and covariance paths between
concurrent depressive and anxiety disorders were
constrained to be equal. No equality constraints were
placed on the residual terms.

Fit for the fully constrained models was poor.
Table 4 outlines the sequence of modifications to the
models that were made to improve model fit. These
modifications were guided by theoretical and empiri-
cal considerations. Importantly, the same modifi-
cations optimized model fit for both the one-factor and
the three-factor models.

Model modifications examined the influence of al-
lowing threshold parameters to be free to vary. In the
context of these models, threshold parameters are
highly influenced by the rates of psychopathology.
Thus, it is expected that these parameters will differ
over the course of time, reflecting the developmental
trajectories of depressive and anxiety disorders (Byrne
et al. 1989; Pentz & Chou, 1994). Indeed, the threshold
parameters were found to be different, both within
and between depressive and anxiety disorders. Within
depressive disorders, the threshold for childhood
was significantly higher than the threshold for ado-
lescence, which, in turn, was higher than the threshold
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Table 2. Frequencies and percentages of anxiety and depressive disorders across developmental periods

Emerging Young
Childhood Adolescence adulthood adulthood
Unweighted period incidence

Any depressive disorder 86 (9.7) 270 (30.3) 268 (30.1) 257 (28.8)
MDD 68 (7.6) 264 (29.6) 267 (30.0) 255 (28.6)
Dysthymia 23 (2.6) 17 (1.9) 4(0.4) 5(0.6)

Any anxiety disorder 101 (11.3) 59 (6.6) 52 (5.8) 72 (8.1)
GAD 0 (0) 0 (0) 0 (0) 16 (1.8)
Overanxious disorder 10 (1.1) 6 (0.7) 0(0) 0(0)
PTSD 16 (1.8) 16 (1.8) 28 (3.1) 12 (1.3)
Panic w/o agoraphobia 1(0.1) 7 (0.8) 12 (1.3) 20 (2.2)
Panic with agoraphobia 1(0.1) 5 (0.6) 3(0.3) 12 (1.3)
Agoraphobia w/o panic 1(0.1) 2(0.2) 2(0.2) 0(0)
Social phobia 13 (1.5) 8 (0.9) 5 (0.6) 9 (1.0)
Simple phobia 19 (2.1) 13 (1.5) 6(0.7) 11 (1.2)
OCD 3(0.3) 3(0.3) 0 (0) 8 (0.9)
Separation anxiety 50 (5.6) 4(0.4) 0(0) 0(0)

Weighted period incidence
Any depressive disorder 6.9 224 26.8 259
Any anxiety disorder 8.3 54 4.6 7.3

n=3891. Values are given as n (%).
MDD, Major depressive disorder; GAD, generalized anxiety disorder; PTSD, post-traumatic stress disorder; OCD,

obsessive—compulsive disorder.

Childhood includes onsets up to age 13. Adolescence includes onsets between ages 14 and 18. Emerging adulthood includes
onsets between ages 19 and 23. Young adulthood includes onsets between ages 24 and 30.

Table 3. Observed tetrachoric correlations between measured variables used in the structural equation models

Depressive disorders

Anxiety disorders

Emerging Young

Emerging Young

Childhood Adolescent adulthood adulthood Childhood Adolescent adulthood adulthood
Depressive disorders
Childhood -
Adolescent 0.29%** -
Emerging 0.28%** 0.34*** -
adulthood
Young 0.31%** 0.39*** 0.47%%* -
adulthood
Anxiety disorders
Childhood 0.48%** 0.32%** 0.21** 0.25*** -
Adolescent 0.26* 0.40%** 0.22%* 0.12 0.35%** -
Emerging 0.31** 0.25%* 0.41%** 0.22* 0.48%** 0.38*** -
adulthood
Young 0.29** 0.14 0.31%** 0.51%** 0.28%* 0.28** 0.26* -
adulthood

*p<0.05, ** p<0.01, ** p<0.001. Associations are weighted according to the complex sampling design.

for emerging adulthood and young adulthood. How-
ever, there was no significant difference between
the thresholds for emerging adulthood and young
adulthood. Within anxiety disorders, the threshold for
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childhood was similar to the threshold for young
adulthood, and the threshold for adolescence was
similar to the threshold for emerging adulthood.
However, the thresholds for childhood and young
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Table 4. Measurement model construction

One-factor Three-factor
Model »* df CFI RMSEA Test Testdifference  y* df CFHI RMSEA Test  Test difference
1 482.73** 27 <0.01 0.14 - - 483.87*** 27 <0.001 0.14 - -
2 211.68*** 27  0.58 0.09 20v.1 329.60* <0.0001 197.06*** 26  0.62 0.09 20.1 329.60* <0.0001
3 52.17** 26 0.94 0.03 30v.2 193.24* <0.0001 38.86** 25 0.97 0.03 30.2 193.24* <0.0001
4 46.71** 25 0.95 0.03 40.3 6.64° <0.01 33.55** 24 0.98 0.02 403 6.65* <0.01
5 130.18 25 076 0.07 5v.4 127.70* <0.0001 116.27 24 0.79 0.07 50v.4 127.70* <0.0001
6 38.59* 24 0.97 0.03 60v.5 10.32* <0.01 25.63* 23 0.99 0.01 6v.5 10.32* <0.01
7 33.15 23 0.98 0.02 70.6 6.17* <0.05 20.31 22 1.00 <0.0001 70.6 6.17* <0.05
8 34.00 24 098 0.02 8v.7 0.72% 0.39 21.07 23 1.00 <0.0001 8v.7 0728 039
9 33.27 22 0.97 0.02 90v.8 1.91° 0.59 19.98 21 1.00 <0.0001 9v.8 1.91° 0.59
10 33.83 24 0.98 0.02 10 0.8 1.53% 0.22 22.39 23 1.00 <0.0001 109.8 0.08% 0.77

df, Degrees of freedom; CFI, comparative fit index; RMSEA, root mean square error of approximation.

2 A 1-df test. ® A 2-df test. y2 difference testing was conducted using the difftest option in Mplus.

Model 1: factor loadings within and between depressive and anxiety disorders, threshold parameters within and between
depressive and anxiety disorders, and covariance paths between concurrent depressive and anxiety disorders constrained to
be equal. Model 2: same constraints as Model 1 except threshold parameters across depressive and anxiety disorders are
different. Model 3: same constraints as Model 2 except the threshold parameter for childhood depressive disorder is free to
vary. Model 4: same constraints as Model 3 except the threshold parameters for adolescent depressive disorder is free to vary.
Model 5: same constraints as Model 4 except the threshold parameters for childhood and adolescent depressive disorder are
constrained to be equal. Model 6: same constraints as Model 4 except the threshold parameter for childhood anxiety disorder
is free to vary. Model 7: same constraints as Model 6 except the threshold parameters for young adulthood anxiety disorder is

free to vary. Model 8: same constraints as Model 7 except the threshold parameters for childhood and young adulthood
anxiety disorders are constrained to be equal. Model 9: same constraints as Model 8 except covariance paths between
concurrent depressive and anxiety disorders are allowed to vary. Model 10: same constraints as Model 8 except factor
loadings between depressive and anxiety disorders are allowed to vary.

adulthood were lower than the thresholds for ado-
lescence and emerging adulthood.

As a result of these modifications to the threshold
parameters, the best-fitting of the one-factor and three-
factor models is Model 8 in Table 4. Although Model 8
does not provide an improvement in model fit over
Model 7, Model 8 is the more parsimonious of the
two models, and is therefore the preferred model.
Both the one- and three-factor models fit the data well
based on the non-significant y* high CFI, and low
RMSEA values. Allowing covariance paths between
contemporaneous depressive and anxiety disorders
at each time to vary, and permitting factor loadings
to depressive and anxiety disorders to differ, did not
improve model fit.

Substantive model tests

The one- and three-factor models that resulted from
the model constraints described above are nested,
allowing a direct comparison of model fit by a y?
difference test using the Mplus difftest procedure
(Asparouhov & Muthén, 2006). This test examined
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whether the three-factor model better accounted for
the data than the one-factor model. The results in-
dicated that the three-factor model (Fig. 1) fit the data
significantly better than the one-factor model
[*(1)=16.44, p <0.0001].

Given that the three-factor model provided the
better fit, we conducted a series of additional com-
parisons. First, we examined whether factor loadings
between the common factor and the unique factors
were significantly different. Model comparisons found
that they were indeed different [y*(1)=6.18, p<0.05],
such that the magnitude of the factor loadings for the
common factor were stronger than the factor loadings
for each of the unique factors. Second, we compared
the model that constrained the factor loadings to the
depressive-specific and anxiety-specific factors to be
equal to each other over time and constrained the
factor loadings to the common factor to be equal over
time to a model that did not impose the those equality
constraints. Model fit did not differ significantly
[%*(12)=11.92, p=0.45]. Thus, we retained the more
parsimonious model. Third, we examined whether
direct associations within depressive disorders at
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| Dep Dep Dep Dep
<14 1418 19-23 24-30
0.49%% 0-49%% 0-49%% 0-49%*
0-33*%
0.33%* 0-33%2
33%s
De Anx
Spec?fic Common Specific,
3313
ot 0-33%*
3 0-33**
0-49* 0-49%* 0-49%* 0.49%**
Anx Anx Anx Anx
<14 14-18 19-23 24-30

Fig. 1. The three-factor model. ** p <0.001. Dep <14,
depressive diagnosis lifetime up to age 13; Dep 14-18,
depressive diagnosis between ages 14 and 18; Dep

19-23, depressive diagnosis between ages 19 and 23; Dep
24-30, depressive diagnosis between ages 24 and 30; Anx
<14, anxiety diagnosis lifetime up to age 13; Anx 14-18,
anxiety diagnosis between ages 14 and 18; Anx 19-23, anxiety
diagnosis between ages 19 and 23; Anx 24-30, anxiety
diagnosis between ages 24 and 30; Dep Specific, depressive
disorder specific latent factor; Anx Specific, anxiety disorder
specific latent factor; Common, Common latent factor. For
the three-factor model: x*(23) =21.07, p=0.58; comparative
fit index (CFI) =1.00; root mean square error of
approximation (RMSEA) <0.0001. Not shown in the model
are covariance paths between the error terms for diagnoses
(r's=0.21, p <0.001).

adjacent developmental periods and anxiety disorders
at adjacent developmental periods would improve
model fit. Including these paths did not improve
model fit [y*(6) =4.57, p=0.60]; hence, we retained the
more parsimonious model.? Fourth, we examined the
possibility that there are gender differences in the re-
lationship between depressive and anxiety disorders.
In this multigroup analysis, significant gender differ-
ences were seen in the thresholds [x*(4)=119.19,
p<0.0001]. These effects reflect differences in the
prevalence rates between men and women. After the
thresholds were allowed to vary between groups,
no significant gender differences were seen between
factor loadings on any of the factors [y*(2)=0.01,
p>0.99].

Discussion

In order to understand the high co-morbidity between
depressive and anxiety disorders, recent investigators
have proposed one- and three-factor variable models
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of depression and anxiety (Clark & Watson, 1991;
Krueger & Finger, 2001). The present study extended
this literature by directly comparing these models
using a large community sample that was relatively
homogeneous with respect to age and a longitudinal
design that spanned multiple developmental periods.

The one-factor model posited that a single latent
factor accounts for the longitudinal associations be-
tween depressive and anxiety disorders. This latent
factor is similar to the internalizing dimension of psy-
chopathology described by Krueger (1999; Krueger
et al. 1998; Krueger & Finger, 2001) and others
(Vollebergh et al. 2001; Kendler et al. 2003; Lahey et al.
2004). The three-factor model posited that depressive
disorders and anxiety disorders are both influenced
by a common factor, but each is also influenced by a
disorder-specific factor. This is analogous to Clark &
Watson’s (1991) tripartite model, although we did not
specify the content of the common and disorder-
specific factors. Additionally, Clark & Watson (1991)
do not require the three factors to be orthogonal. In
contrast, because our common factor was based on the
covariance between depressive and anxiety disorders,
we were forced to assume that the factors were inde-
pendent.

The three-factor model fit the data extremely well,
and provided a significantly better fit than the one-
factor model. The depressive and anxiety disorders
had similar loadings on the common factor, and the
loadings from the depressive disorder latent factor
to the depression indicators were similar in magnitude
to the loadings from the anxiety disorder latent
factor to the anxiety indicators. In addition, the factor
loadings did not differ significantly across males and
females. However, the magnitude of the factor load-
ings for the common factor were significantly larger
than the factor loadings for the disorder-specific
factors.

We expected that there might be developmental
differences in the role of common wversus specific
factors over time. A common factor could be more
prominent earlier in development, with internalizing
psychopathology becoming more differentiated over
time. This would be reflected by observing significant
decreases in the factor loadings from the common
factor to the indicators, and increases in the factor
loadings from the specific factors to the indicators,
over the course of development. Alternatively, given
evidence that anxiety disorders have an earlier onset
than depressive disorders (Mineka et al. 1998), an
anxiety-specific factor could be more prominent
earlier in development, and a common factor would
become increasingly influential over time. This would
be reflected by observing significant decreases in the
factor loadings from the anxiety-specific factor to the
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indicators, and significant increases in the factor
loadings from the common factor to the indicators
across developmental periods. However, these pat-
terns were not observed. Instead, the factor loadings to
the depressive and anxiety disorder indicators from all
three latent factors were not significantly different
across developmental periods. This suggests that de-
pression and anxiety may reflect stable, trait-like
characteristics from childhood to young adulthood,
and suggests that there is considerable developmental
continuity in depressive and anxiety disorders.
However, it should be noted that the data on child-
hood psychopathology were retrospective, and par-
ticipants were only followed to age 30. Hence, we
cannot rule out the possibility of subtle developmental
changes in childhood or after young adulthood.

To achieve satisfactory fit of the models, almost all a
priori constraints that were removed were related to
the threshold parameters of the indicators. In these
models, threshold parameters are related to the
prevalence of the disorder. Thus, threshold parameter
differences reflect the rates of depressive and anxiety
disorders across the four developmental periods. The
constraints on these parameters indicate that the rates
of depressive disorders increased significantly from
childhood to adolescence and from adolescence to
emerging adulthood. However, there was no differ-
ence in rates of depressive disorder between emerging
adulthood and young adulthood. These data are con-
sistent with most data on the epidemiology of de-
pressive disorders (Roberts et al. 1998).

Model modifications to the threshold parameters
for anxiety disorders reflected a different pattern.
Higher rates of anxiety disorders were observed dur-
ing childhood and young adulthood than during
adolescence and emerging adulthood. This pattern
appears to reflect the mix of specific anxiety disorders
in our sample, and is also fairly consistent with epi-
demiological data (Costello et al. 2003; Kessler et al.
2005b). As can be seen in Table 2, the rate of separation
anxiety disorder peaks during childhood, and dim-
inishes from adolescence to young adulthood. This
appears to contribute to the lower period-incidence of
anxiety disorder during adolescence and emerging
adulthood. However, during young adulthood, rates
of generalized anxiety disorder and panic disorder
increase, contributing to the higher period-incidence
rates during this developmental period.

In another recent community-based longitudinal
study, Fergusson et al. (2006) found evidence for a
single internalizing factor as well as disorder-specific
paths at each of three assessments. Their results are
highly consistent with those of the present study even
though we specified somewhat different structural
models, used diagnoses rather than dimensional
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symptom scores, and examined a broader segment of
development.

The present study had a number of significant
strengths, including the use of a prospective longi-
tudinal design spanning multiple developmental per-
iods, a large community sample, and semi-structured
diagnostic interviews to assess depressive and anxiety
disorders. Additionally, we formally tested two com-
peting latent variable models of the relationship be-
tween depressive and anxiety disorders over time, and
used a statistical approach that took into account our
complex sampling and allowed for the examination
of categorical diagnoses, as opposed to symptom
counts.

However, our findings should be interpreted with
some caution. First, we examined summary categories
of depressive and anxiety disorders. The anxiety dis-
order category included a variety of specific anxiety
disorders and the depressive disorder category in-
cluded both major depressive and dysthymic dis-
orders. Unfortunately, examining specific diagnoses,
especially within the anxiety disorders, was not feas-
ible as small numbers of participants met criteria for
most of the specific anxiety disorders at any particular
assessment. Thus, the findings may not apply equally
well to every anxiety and depressive disorder category
(Mineka et al. 1998).

Second, the rates of anxiety disorders in the OADP
are lower than some other large community samples
consisting mainly of adults (e.g. Kessler ef al. 20054).
However, other community-based studies of ado-
lescents and young adults have reported markedly
similar rates of anxiety disorders in their samples
(e.g. Costello et al. 2003; Merikangas et al. 2003).
Nonetheless, it is possible that samples with a higher
prevalence or different distribution of specific anxiety
disorders could yield different findings.

Third, we cannot rule out the possibility that other
models might provide a better fit to the data. In par-
ticular, we did not fully test models that posit direct
influences between anxiety disorders and depressive
disorders (e.g. anxiety causes subsequent depression;
Merikangas et al. 2003). We examined one plausible
model (see footnote 2); however, this model did not fit
the data adequately.

Fourth, over the course of the OADP the DSM
was revised. However, the changes in depressive
and anxiety disorder criteria were generally minor.
Additionally, two different interviews were used to
assess psychopathology, and early assessments were
conducted face-to-face, while later assessments were
conducted by telephone. If there was a systematic
effect of changing diagnostic criteria, interviews or
assessment procedures, the residual correlations
between the observed indicators should differ with
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developmental period. However, this was not the case
as Model 9 did not fit the data significantly better than
Model 8. Thus, it is unlikely that the results are biased
based on differences between diagnostic criteria, in-
struments or assessment procedures.

Fifth, attrition occurred between each of the four
waves of assessments. The sample used in the current
study had a higher proportion of females and was
slightly older than the other subjects in the initial
assessment, but did not differ on parental education
or whether they lived with both biological parents.
Although we cannot rule out the possibility of attrition
biases, it is important to note that the results were
almost identical whether or not missing data were
imputed in the analysis.

In conclusion, our findings indicate that the co-
morbidity between depressive and anxiety disorders
over time is best explained by a combination of com-
mon and unique influences that are stable over the
course of development from childhood to young
adulthood. This three-factor model is similar in form
to Clark & Watson’s (1991) tripartite model, although
we did not examine the specific content of the factors
(negative and positive affect and physiological arousal)
posited in their model. Determining the nature and
etiopathogenesis of the common and unique factors
that underlie internalizing psychopathology is an im-
portant priority for future studies. Finally, the present
findings support the development of unified inter-
vention models, such as the approach outlined by
Barlow et al. (2004), that target shared aspects of de-
pressive and anxiety disorders, but also tailor treat-
ment to address disorder-specific features.
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Notes

! Some of these studies have also provided support for two
first-order factors, generally labeled as anxious-misery
and fear. We did not estimate a two-level model with
lower-order anxious-misery and fear factors because it
could not be compared to the three-factor model dis-
cussed later (i.e. the lower-order constructs would change
from exogenous latent factors to endogenous latent fac-
tors). In addition, the distribution of cases of specific
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anxiety disorders in our sample was such that the dis-
tinction between anxious-misery and fear factors over-
lapped almost entirely with the distinction between
depressive and anxiety disorders.

o

We use the term period-incidence to include first and re-
current episodes of disorders during each time frame,
rather than the more traditional definition of only new
incident cases.

@

We also examined a direct-effects model. This model
specified direct longitudinal paths between depression at
adjacent time points, anxiety at adjacent time points, and
the cross-lagged paths. This model provided a marginal
fit to the data [y%(11)=46.23, p<0.001, CFI=091,
RMSEA =0.06]. Although no formal model comparisons
are possible between the direct-effects model and the
three-factor model, each of the three fit indices suggests
that the three-factor model fits the data better than the
direct-effects model.
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