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Abstract

The chief goal of the present study was to elucidate whether the short-term
temporal relationships between depressive and anxious symptoms vary by
sex. Three hundred and fifty-seven undergraduate students self-reported de-
pressive and anxious symptomatology with the Beck Depression Inventory
(BDI-II) and the Beck Anxiety Index (BAI) two times 11 weeks apart. A latent
variable path model analysis found support for a bi-directional relationship
between depressive symptoms and anxious symptoms for the overall sample.
An equality constraint analysis revealed that depressive symptoms predicted
anxious symptoms over time to a similar extent as anxious symptoms pre-
dicted depressive symptoms over time. However, several temporal relation-
ships significantly varied by sex, namely, females demonstrated greater stabil-
ity of depressive symptoms over time, and evidenced a stronger cross-lag re-
lationship from depressive symptoms at Time 1 to anxious symptoms at Time
2, and males, on the other hand, exhibited a marginally more stable anxious
symptoms test-retest relationship over time. The results supported the exis-
tence of a bi-directional relationship between depressive and anxious symp-
toms over a short-term period of time for emerging adults. We conclude that
current states of depressive symptoms may be more influential for females’
subsequent negative affective states, whereas anxious symptoms may be more
important for males’ subsequent negative affective states.
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1. Introduction

1.1. General Orientation

Depression and anxiety are amongst the most prevalent of all mental health
problems and represent focal points for research in various contexts around the
world (Ahmen, Bowen, Feng, & Muhajarine, 2019; Bandelow & Michaelis, 2015;
Kessler et al., 2003; Lim, Tam, Lu, Ho, Zhang, & Ho, 2018). Investigations along
conceptual and epidemiological lines have provided valuable insights but also
raised new questions about the nature and prevalence of these two conditions.
For instance, the degree of construct differentiation has been widely debated
given high comorbidity rates (Coplan, Aaronson, Panthangi, & Kim, 2015; Kess-
ler et al., 1996; Ramakrishna, Cooklin, & Leach, 2019).

The nature of the depression-anxiety relationship has been a topic of interest
for decades (Cummings, Caporino, & Kendall, 2014). Links between these two
mood states have important theoretical and therapeutic implications. While
commonalities exist (i.e., negative effect in the tripartite theory, see Clark &
Watson, 1991; Watson et al., 1995; Watson & Kendall, 1989), there is evidence
across disciplines that depression and anxiety are distinct phenomena (Kendall
& Brady, 1995; Kreitler, 2018). For example, aetiological differences have been
found in terms of risk factors (Kessler et al., 2008): the authors found that neu-
roticism was a stronger predictor of generalized anxiety disorder, whereas
childhood adversities more strongly predicted major depressive episodes. And
Beuke, Fischer and McDowall (2003) have noted differences are found in relative
effects on cognition, namely the explicit memory bias is stronger for depressed
individuals, but dot-probe performance is degraded by anxiety.

Classical studies on the comorbidity of depression and anxiety (e.g., Kessler et
al., 1996) have noted the co-occurrence at a single point in time of clinical diag-
noses of depression (e.g., major depressive episode) and anxiety (e.g., genera-
lized anxiety disorder). However, in order to understand comorbidity better,
studies examining transitions between diagnoses are needed. In this vein, scho-
larly work on the comorbidity of depression-anxiety early in the life-course has
been conducted within a developmental psychopathology framework. The pre-
vailing view here is that a uni-directional relationship exists in that anxiety tem-
porally precedes depression in the life-course (e.g., Chaplin, Gillham, & Selig-
man, 2009; Starr, Stroud, & Li, 2016; Wittchen, Kessler, Pfister, & Lieb, 2000).
These findings are based on the earliest reports of mood disorders and reveal
information about incipient directions of types of negative mood in childhood
and adolescence.

Does this temporal anxiety to depression relationship apply later in the
life-span, and does it describe short-term relationships, e.g., associations over
months? Studies with adults suggest that depressive and anxious symptoms like-
ly share a more balanced bi-directional relationship over years or months. In-

deed, a relationship of this nature has been reported in several studies (e.g., Het-
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tema, Prescott, & Kendler, 2003; Kessler et al., 2002), and epidemiological data
suggests the presence of one mood state represents a risk factor for the other
(Cummings et al., 2014; Moffitt et al., 2007; Skouteris, Wertheim, Rallis, Mil-
grom, & Paxton, 2009).

Most of the research on this topic has employed either adults or adolescents as
participants, so it is important to document whether this phenomenon also ap-
plies to the intervening life-span period of emerging adults. However, little re-
search has examined associations between depressive symptoms and anxious
symptoms longitudinally with emerging adults. One exception is a large-scale
study by Lovibond (1998), in which the Depression Anxiety Stress Scale (DASS)
was administered to a group of 3540 university students over a time period from
1986 to 1991. The DASS, which yields continuous estimates of depressive and
anxious symptoms, was again administered in 1994 to 882 members of their
original sample to produce a time 2 sample. These researchers found support for
a small bidirectional relationship between anxious symptoms and depressive
symptoms. In addition to the large sample size, this study was also noteworthy
for its use of structural equation modelling (SEM), which is appropriate for large
samples which yield continuous-type data. Latent variable SEM has advantages
over other methods because relationships can be measured without error and
rigorous evaluation of simultaneous residualised effects can also be identified
(Little, 2013).

The present study used a similar approach, namely using continuous variable
assessments of depressive and anxious symptoms in a longitudinal study with
university students. Our study investigated the presumed bi-directional rela-
tionship over a shorter amount of time than Lovibond did: in our case, 11 weeks.
We would argue that using an emerging adult sample to collect longitudinal data
is important because it is likely to illuminate important relationships between
depressive and anxious symptomatology at a period in their lives when life-long
patterns of mood regulation are being consolidated (Wood et al., 2018). In the
first instance, we expected that the data would confirm the presumed bi-directional
relationship between depressive and anxious symptoms over time for the overall
sample. And second, we sought to obtain novel information about whether this
presumed bi-directional relationship might vary by sex, shedding light on an

important moderator of this age group.

1.2. Gender Differences in Relationships between Depressive
Symptoms and Anxious Symptoms

Sex represents a key variable of interest when conducting research on depressive
symptoms and anxious symptoms. Robust gender differences in the trajectories
and prevalence of internalising problems is one reason for this importance.
Rates of depressive symptoms begin to diverge in early adolescence and, by mid
to late adolescence, females exhibit rates up to twice those found for males
(Hankin, 2009; Nolen-Hoeksema & Jackson, 2001; Salk, Hyde, & Abramson,
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2017). This ratio holds true across much of the lifespan (Albert, 2015). Females
also report higher levels of anxious symptoms (Jalnapurkar, Allen, & Pigott,
2018) with divergence in certain symptoms in early adolescence (Hale, Raaij-
makers, Muris, van Hoof, & Meeus, 2008). Rates of generalised anxiety disorder
for females are approximately three times that of males (Bandelow & Michaelis,
2015). In line with these findings, females return higher scores on psychometric
instruments such as the Beck Depression Inventory-II (BDI-II) (Beck & Steer,
1993; de Sa Jr. et al., 2019) and Beck Anxiety Inventory-II (BAI-II) (Bardhoshi,
Duncan, & Erford, 2016; Beck, Steer, & Brown, 1996). Based on these findings,
we expected to find our female participants reporting higher levels of both de-
pressive and anxious symptoms.

Beyond mean group differences, we are arguably more interested in examin-
ing how sex might moderate relationships between variables. Given the relev-
ance of gender differences for mood disorders, it is perhaps surprising that this
variable has received limited attention as a moderator of the temporal relation-
ship between depressive symptoms and anxious symptoms. One exception
comes from the work of Chaplin, Gillham and Seligman (2009). Using the Child
Depression Inventory (CDI) and the Revised Children’s Manifest Anxiety Scale
(RCMAS), these authors measured depression symptoms and three forms of an-
xious symptoms (worry and oversensitivity; social concerns and concentration;
and physiological anxiety) in a sample (N = 113) of 11 - 14-year-olds at two time
points separated by a 12-month interval. Regression analysis revealed that worry
and oversensitivity predicted subsequent depressive symptoms more strongly for
females than males. In contrast, a second study, by Parker and Hadzi-Pavlovic
(2004), analysed data from the National Comorbidity Survey (N = 5877) and
found that the onset of anxiety (as measured by the Composite International
Diagnostic Interview, CIDI) in adolescence/early adulthood increased the risk
for subsequent depressive symptoms more so for males than females. Since
neither of these studies focused on an emerging adult sample, and the two
findings are inconsistent, new work is needed to document conclusive patterns
of influence between depressive and anxious symptoms in emerging adult-
hood.

1.3. Predictions

In the present study, the Beck Depression Inventory-II (BDI-II) and the Beck
Anxiety Index (BAI) were administered to emerging adults attending university
at two points in time separated by 11 weeks in order to investigate the short-term
temporal relationships between depressive symptoms and anxious symptoms.
The Beck inventories are widely used self-report measures of depressive symp-
toms and anxious symptoms (Whisman & Richardson, 2015) and were deemed
appropriate in the present context as they capture the continuous levels of both
depressive symptoms and anxious symptoms well, while also minimising con-

struct overlap.
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The first prediction was that, compared to males, females would report higher
rates of depressive symptoms and anxious symptoms at both time periods (Hy-
pothesis 1), consistent with previous research (e.g., Albert, 2015).

The second prediction was that a bi-directional relationship would be found
between depressive symptoms and anxious symptoms scores over time for the
whole sample (Hypothesis 2). This prediction was based on previous studies
(e.g., Hettema et al., 2003; Kessler et al., 2002; Moffitt et al., 2007; Starr et al.,
2016), although none of these studies examined with issue with this type of sam-
ple nor for this span of time.

The third prediction was that we expected sex to moderate these relationships.
Specifically, we predicted that anxious symptoms would predict subsequent de-
pressive symptoms more strongly for males (compared with females) based on
the large sample study by Parker and Hadzi-Pavlovic (2004) (Hypothesis 3). In
contrast, we expected that depressive symptoms would be more strongly predic-
tive of subsequent anxious symptoms for females than for males. This prediction
was based on the greater tendency for females to exacerbate negative affect:
Johnson and Whisman’s (2013) meta-analysis shows that females ruminate more
than males; and Rose (2002) has documented that females co-ruminate with

friends more than do males.

2. Method
2.1. Participants

Participants were first-year university students enrolled in one of three typical
first year courses: Politics, Computer Science, and Marketing. No exclusionary
criteria were used, thus, all enrolled students who attended class on these days
were included in the study. Five hundred and fifty-six participants completed
the questionnaire packet at time 1, and 357 participants completed it a second
time at time 2. Data analyses were performed on the data provided by partici-
pants who completed the surveys at both time points. Attrition was due to stu-
dents withdrawing from the class or being absent on the second time of mea-
surement. An attrition analysis showed that students tested at both time points
reported about equal levels of anxious symptoms but lower levels of depressive
symptoms than students who were not retained (A1, 555) = 8.98, p = .001), but
the effect size was small (> = .01). Fifty-seven percent of the final sample was
male and forty-three percent was female.

The mean age of the sample at Time 1 was 20.21 years (SD = 4.92). Eigh-
ty-four percent of the sample reported their age between 17 and 21 years, and
the rest fell in the range from emerging adulthood to middle age adults (maxi-
mum = 56 years). Sixty-two percent of the total sample self-identified as Euro-
pean New Zealand, 9.8% as Chinese, 5.2% as European, 4.9% as Maori, 2.5% as
Indian, 1.4% as Samoan, 4.3% as “Other-Asian”, and 6.4% chose not to specify
their ethnicity. Maori and Pacific Island students were under-represented and

Asian and Western international students were slightly over-represented in this
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New Zealand sample.

2.2. Measures

The test packet included the Beck Depression Inventory—2nd edition (BDI-II;
Beck, Steer, & Brown, 1996) and the Beck Anxiety Inventory (BAI; Beck & Steer,
1993). A range of demographic information was also collected: age, sex, and
self-identified ethnicity. In one half of the test packets, the BDI-II was adminis-
tered first, and in the other half the BAI was administered first. A non-significant
order effect was found in a MANOVA, p < .20.

The Beck Depression Inventory—Second Edition (Beck, Steer, & Brown,
1996). The BDI-II was developed to assess “the severity of depression in diag-
nosed patients”, and to detect “possible depression in normal populations”. The
BDI-II is made up of 21 items and each item consists of 4 self-report statements
representing different levels of severity for each particular symptom. The
four-point scale is scored from 0 to 3. A respondent can therefore obtain a score
between 0 and 63.

Studies examining the validity and reliability of the BDI-II have shown that it
is internally consistent with coefficient alphas typically falling above .85 (Whis-
man & Richardson, 2015). The scale has also demonstrated acceptable conver-
gent validity. The BDI-II is highly correlated with the BDI, i.e., r = .93 (Beck et
al., 1996), and with a range of other measures of depressive symptoms such as
the Beck Hopelessness scale, r = .68, and the Revised Hamilton Psychiatric Rat-
ing Scale for Depression, r=.71.

The BDI-II has demonstrated acceptable discriminant validity from anxious
symptoms with correlations of .60 and .56 with the BAI (Beck et al., 1996; Os-
man et al., 1997). Osman et al. (1997) also observed the BDI-II to be only mod-
erately correlated with the anxiety subscale of the DASS, r= .44, and the anxious
arousal subscale of the MASQ at .46. The BDI in the present study yielded
Cronbach’s alphas of .89 and .91 at the two times of measurement.

The Beck Anxiety Inventory (BAI; Beck & Steer, 1993). Anxious symptoms
were measured with the Beck Anxiety Inventory. The BAI was developed to ad-
dress deficiencies with existing measures of anxiety, specifically the failure to re-
liably discriminate anxious symptoms from depressive symptoms. Like the BDI,
the BAI was not designed as a diagnostic instrument but to assess overall levels
of anxious symptoms. Each of the 21 items describes a single symptom of anxie-
ty and respondents are requested to rate their response on a four-point scale
with 0 representing “not at all” and 3 representing “severely, I could barely stand
it”. Therefore, a total score on the BAI can range from 0 to 63, which is an iden-
tical range as the BDI-II.

The BAI has very good internal consistency, i.e., typically falling above .90
(Bardhoshi et al., 2016). The BAI has exhibited moderate correlations with
other clinician-based and self-report measures of anxious symptoms. For in-

stance, the BAI was found to be correlated with the Hospital Anxiety Rating
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Scale by .51 and .56 and with the STAI trait and state at between .60 and .50
(Julian, 2011).

The BAI has similar discriminant validity to the BDI-II. Frydrich, Dowdall
and Chambless (1992) reported that the BAI was correlated with the BDI at .50.
Beck, Steer and Carbin (1988) also reported a low discriminant correlation of .28
for the BAI with the Hamilton Depression Rating Scale. The BAI in the present
study yielded Cronbach’s alphas of .90 and .91 at the two times of measure-

ment.

2.3. Procedure

Students completed the packet of questionnaires, consisting of the BDI-II and
the BAI, at two time points separated by a period of eleven weeks. The first ad-
ministration took place in week one of the first terms of the school year, and the
second administration took place in the final week of the first term. The ques-
tionnaire packets were completed by students in university lecture theatres dur-
ing class time. The questionnaires were administered at the beginning of each
class session. The author explained to the students that he was conducting re-
search on depressive symptoms and anxious symptoms in students. Students
were asked to read and sign the consent form and if they did so, then to com-
plete the questionnaire packet. Ethical approval for the project was obtained
from the School of Psychology Ethics Committee. At the end of the second ad-
ministration, students were also provided with a detailed explanation of the
purposes and aims of the research. Students were provided with contact details
for the Student Counselling Service and encouraged to seek psychological help if

they were feeling depressed or anxious.

3. Results

3.1. Descriptive Statistics and Preliminary Analyses

Means, standard deviations, and correlations for observed scores on the BDI-II
and BAI provided by participants who yielded data at both Times 1 and 2 are
presented in Table 1. As expected, depressive and anxious symptoms were sig-
nificantly associated concurrently as well as longitudinally: Table 1 reports both
types of associations fell in the moderate range. Also, the Cronbach’s alphas of
the two measures at both time points were excellent. A visual inspection of the
distribution of scores suggested that the distributions of scores in the present
data set were positively skewed and possibly kurtotic as well. This type of distri-
bution, however, was expected given the nature of the measures for a
non-clinical sample. Significance tests recommended by Tabachnick and Fidell
(2019) indicated that all four distributions were significantly positively skewed
and the presence of moderate kurtosis was found as well. Tabachnick and Fidell
have recommended applying a square-root transformation in this situation, so it

was employed and both skewness and kurtosis were attenuated. Analyses were
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Table 1. Correlations and descriptive statistics for the entire sample at both time points.

BDI Time 1 BAI Time 1 BDI Time 2 BAI Time 2
BDI Time 1 .589 .642 454
BAI Time 1 478 .568
BDI Time 2 .614
Cronbach’s alpha .89 .90 91 91
Mean 9.31 9.70 9.12 8.46
SD 7.72 8.50 7.80 8.19

Note: N = 359. SD = standard deviation; BDI = Beck Depression Inventory; BAI = Beck Anxiety Inventory.

performed on these transformed data, but untransformed data are reported in
Table 1.

3.2. Mean Group Differences across Time

A repeated measures MANOVA was computed to determine whether depressive
symptom and/or anxious symptom scores changed over the 11 weeks of the
study. Sex was included as a fixed factor to see whether change over time was
moderated by sex. A multivariate main effect for time was found, Wilk’s A
=.974, K2, 355) = 4.63, p < .01, partial > = .03, but the only significant univa-
riate effect was for anxious symptoms, A1, 355) = 9.28, p < .01, partial n> = .03.
Table 1 shows that anxious symptoms scores decreased modestly from Time 1
to Time 2.

No time X sex interaction was found, which suggests that stability of depres-
sive symptoms over time and the decrease in anxious symptoms occurred simi-
larly for both males and females. However, and as expected, a significant sex
main effect was obtained for both depressive symptoms and anxious symptoms,
(1, 355) = 11.32 and 13.22, ps < .001, partial n’s = .03 and .04. In both cases,
females (Ms = 10.52 and 10.56) reported higher levels of depressive symptoms
and anxious symptoms respectively than males (A5 = 8.07 and 7.75), consistent
with Hypothesis 1.

3.3. Latent Variable Longitudinal Path Analyses

The second hypothesis of the present study was that a bidirectional relationship
would be found between depressive symptoms and anxious symptoms over time.
In order to assess this temporal relationship most sensitively, we elected to use
latent variable longitudinal cross-lag path analysis with parcels. Little, Cunning-
ham, Shahar and Widaman (2002) have noted that using three parcels for each
latent construct is mathematically optimal. Since internal reliabilities of these
two measures were found to be high in the present study (i.e., .89 to .91 for de-
pressive symptoms and .90 to .91 for anxious symptoms), we felt that it was jus-
tified to use parcels to simplify the structural equation model. Parcels were con-
structed by adding every fourth item into each parcel (e.g., BDI parcel 1 con-
tained BDI1, BDI4, BDI7, and so forth), and then dividing by the number of
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items. The AMOS (Arbuckle, 2014) structural equation modelling platform was
used to estimate the resulting path model (see Figure 1). Although not dis-
played, the model included estimates of autocorrelated error (i.e., covariances
between identical parcels across time).

The present study used several indices of absolute fit (x*/df, RMSEA, and crit-
ical N), and several indices of incremental fit (CFI, NFI, RFI, and TLI). All of the
obtained fit indices for the three models (see Table 2) fell within the good fitting

range.

Table 2. Model fit indices for the SEM models.

Model fit indices Total sample Males Females

Chi-square 101.7 69.7 104.6
df 42 42 42

x’/df ratio 2.42 1.66 2.49
RMSEA .04 .04 .07
NFI .98 97 .96
RFI .96 .95 92
CFI 99 .99 97
TLI .98 98 .95
Critical N 413 381 189

Note: df = degrees of freedom; RMSEA = root mean square error of approximation; NFI, RFI, CFI, and
Critical N are model fit indices.

.89

5Oxex .
Depression

T2

Depression
T1

\4

.16+

66 49w

225

.90 .87 .87
A 4

BAI BAI BAI BAI BAI BAI
1A 1B 1C 2A 2B 2C

Figure 1. Obtained estimates for the longitudinal cross-lag path model for the entire
sample. Note: Although not shown for the sake of brevity, autocorrelated error terms be-
tween time points and residual error terms for the endogenous variables were included in
the SEM model. **p < .01; ***p < .001.
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Next the parameter estimates in this model were examined. The factor load-
ings for each indicator (see Figure 1) were uniformly large and statistically sig-
nificant, and this result suggested that the item parcels for the BDI and BAI
scales well represented the latent variables of depressive symptoms and anxious
symptoms. As expected, the stability path coefficients for depressive symptoms
and anxious symptoms over time were both moderate in size. The beta weight
for the stability path from BDI Time 1 to BDI Time 2 was .59 and was statisti-
cally significant (p < .001), and the beta weight from BAI Time 1 to BAI Time 2
was .46 and was also significant (p < .001). These results suggested that anxious
symptoms and depressive symptoms scores were moderately stable over the ele-
ven-week period between times of measurement.

The cross-lag coefficients in this model can be seen in Figure 1 and, and as
predicted, statistically significant estimated cross-lag paths were obtained be-
tween Depressive symptoms Time 1 on Anxious symptoms Time 2 as well as
between Anxious symptoms Time 1 on Depressive symptoms Time 2. These re-
sults are consistent with Hypothesis 2 that a bidirectional relationship between
the symptoms of depression and anxious symptoms over time would be ob-

tained.

Testing Strengths: Equality Constraints

Two comparisons of strength of estimated parameters were performed. First, we
sought to determine whether the two cross-lag paths were equivalent in strength
in Figure 1: namely, whether the depressive symptoms to anxious symptoms
link (B = .22) was stronger than the anxious symptoms to depressive symptoms
(B = .16) link. The first equality constraint test revealed that the chi-square
change value was .10 with 1 df, p > .50, clearly a non-significant result. We
therefore concluded that the two cross-lag paths were about equivalent in
strength. The second test compared the stabilities of depressive symptoms and
anxious symptoms. The chi-square change value in this case was 4.50 with 1 df,
p < .05. This result permits us to conclude that depressive symptoms (p = .59)

was statistically more stable over time than anxious symptoms ( = .46).

3.4. Sex Differences in the Cross-Lag Path Model

To determine whether males and females differed or not in the expression of the
obtained overall bi-directional process, we performed multi-group analyses with
equality constraints. The first step was to run a baseline model with the two
groups specified. An examination of the resulting path models (see Figure 2)
shows that we obtained some interesting potential differences between the two
groups.

The second step was to test configural invariance by holding all four temporal
paths equal (Cheung & Rensvold, 2002), and we observed a significant deteriora-
tion in the chi-square value (p < .05). Subsequent probes of the two stabilities
and the two cross-lag paths yielded the following two significant results: 1) fe-

male participants exhibited more stable depressive symptoms scores than males
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Figure 2. Obtained estimates for the longitudinal cross-lag path model for males and fe-
males. Note: Coefficients on top refer to the male sample and coefficients on the bottom
refer to the female sample. Although not shown for the sake of brevity, autocorrelated
error terms between time points and residual error terms for the endogenous variables
were included in the SEM model. NS = non-significant; **p < .01; ***p < .001.

(Bs = .72 vs. .42 respectively, chi-square change = 6.6, p < .01); and 2) females
exhibited a stronger depressive symptoms to anxious symptoms cross-lag path
than males (s = .32 vs. .08 respectively, chi-square change = 4.0, p < .05). In ad-
dition, we obtained a marginally significant result for the stability of anxious
symptoms: males demonstrated somewhat greater stability than females (Ps
= .58 vs. .36 respectively, chi-square change = 2.9, p = .08). No significant sex
difference was noted for the anxious symptoms to depressive symptoms
cross-lag path. Taken together these results suggest that the depressive symp-
toms variable was more influential for females’ subsequent affective states, whe-
reas the anxious symptoms variable was more important for males’ affective

states, consistent with Hypothesis 3.

4. Discussion

The current study was designed to add to our limited understanding of the tem-
poral link between depressive symptoms and anxious symptoms, particularly
with regard to potential sex differences in this relationship among emerging
adults. The first prediction concerned mean group differences, namely, that,
compared to males, females would report higher rates of depressive and anxious
symptoms at both time periods (T1 and T2). Hypothesis 1 was supported by
empirical findings which showed that females reported higher scores for both

anxious and depressive symptoms, consistent with a large body of previous work
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identifying higher rates of depressive symptoms and anxious symptoms amongst
females (e.g., Albert, 2015; Jalnapurkar et al., 2018).

Our second prediction was that a bi-directional relationship would be found
between depressive and anxious symptoms scores for the overall sample. This
hypothesis was confirmed by the present data and is supported by previous work
in this area (e.g., Hettema et al., 2003; Kessler et al., 2002; Lovibond, 1998; Mof-
fitt et al., 2007). Our results from the present short-term longitudinal study with
an emerging adults sample suggest that depressive and anxious symptoms pre-
dict increases in the other mood state through time, and to about the same ex-
tent. The current study is perhaps the only study in the literature that has in-
volved a short-term longitudinal period of time and relied on data obtained
from emerging adults. This finding suggests that the comorbid relationship be-
tween depressive and anxious symptoms is self-reinforcing, and further, that
these influences are about of equal strength.

The final prediction for this study was that these relationships would be mod-
erated by sex over time. Contrary to predictions, results indicated that depressive
symptoms scores were more stable for females than for males. To support this
unanticipated finding, the literature (e.g., Essau, Lewinsohn, Seeley, & Sasagawa,
2010) has noted that females evidence longer depressive episodes, and although
our time frame is relatively short, our finding is consistent with this general
trend.

The third prediction specifically suggested that anxious symptoms would
more strongly predict depressive symptoms over time for males than females.
Figure 2 shows that the opposite finding was obtained: females exhibited a
stronger cross-lag path than did males. And last, a marginally significant finding
showed that males’ anxious symptoms scores were somewhat more stable than
females’ scores. Taken together, these findings suggest that females’ negative
mood states are more constrained by their levels of relatively higher and more
stable depressive symptoms, and, in contrast, there is a suggestion that males’
negative mood states are more constrained by levels of their relatively more sta-
ble, albeit lower, anxious symptoms. The current study findings for males are
inconsistent with the work of Parker and Hadzi-Pavlovic (2004) whose study
focused on adulthood, but are more consistent with those of Chaplin et al.
(2009) whose study focused on adolescence. At the same time, our study differed
from both of these other studies in terms of depression and anxiety assessment,
length of time between times of measurement, and sample selection, so it is dif-
ficult to know how our study’s finding concurs with Chaplin et al.’s study rather
than Parker and Hazi-Pavlovic’s. Further, since we did not obtain biological
markers of age (e.g., puberty, secondary sex characteristics, hormones, etc.), we
cannot provide enlightenment about why we obtained the findings that we did.
Additional research is needed to determine how emerging adults evidence pat-
terns of association over time more similar to adolescents or to adults, and we
would suggest the inclusion of both biological (e.g., hormonal levels) and psy-

chological (e.g., emotional maturity) markers to disambiguate these complex re-
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lationships.

4.1. Implications of Current Findings

Two major implications of our findings deserve note. First, the bi-directional in-
fluences of depressive symptoms and anxious symptoms on each other over time
suggest, as noted by others (Lovibond, 1998), that a diagnosis of one negative
mood state implies that the individual is at risk for developing the other negative
mood state. Clinicians would do well to screen for both negative mood states at
the same time, and to monitor levels of symptoms of both over time. Our find-
ings also suggest that, left unchecked, the interrelated influences of these mood
states are likely to create a “downward spiral” of mood and affect (Hubley &
Dimidjian, 2017). It is critical to bring ameliorating impacts to the individual,
e.g., counselling, therapy, or positive mood interventions (Garland, Fredrickson,
Kring, Johnson, Meyer, & Penn, 2010), and at the same time be cognizant of the
potential linkages between depressive and anxious symptoms. For example, will
a young person’s sense of loss or lack of control, which often undergirds a de-
pressed outlook on life, also feed a sense of impending doom typical of anxiety?
The second major implication is that the bi-directional relationship between
depressive symptoms and anxious symptoms may differ in significant ways be-
tween males and females. For example, the data seem to suggest that levels of
depressive symptoms are higher and more stable for females than males, whe-
reas anxious symptoms levels seem to change more for females. If this finding is
replicated for this age group, it would have significant repercussions for clini-
cians attempting to tackle mood disorders in college and university young
people. Tackling depressive symptoms in young women and targeting anxious
symptoms in young men might trigger more enduring and pervasive change in
psychological adaptation than the other way around. However, these results
would need to be replicated in other samples before whole-scale changes in the-

rapeutic approaches are recommended.

4.2. Limitations and Future Directions

First, the use of a non-clinical sample in the current study raises the issue of ap-
plicability of these findings to clinical populations. The “continuity of dysfunc-
tion” debate, identified by Flett, Vredenburg, and Krames (1997), contrasts the
view that the distinction between sub-clinical and clinical symptoms is qualita-
tive with those who argue that the difference is quantitative. While arguments
exist in support of both continuity (Vredenburg, Flett, & Krames, 1993) and
discontinuity (Coyne, 1994), the former is accompanied by significant empirical
support (e.g., Lovibond, 1998) and Kessler (2007) also points out that those in-
dividuals identified at the mild end of symptom severity are still at risk of de-
monstrating outcomes indicative of mental disorder over time. Researchers
should replicate this identified bi-directional relationship with other non-clinical

and community samples, as well as attempt to extend the finding to clinical
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samples to determine its generalizability.

A second limitation was the use of junior undergraduate students, who were
tested early and late in a given trimester. Fluctuations of anxious and depressive
symptoms occur over the course of an academic term for individuals operating
in this context, so future work should capture these mood assessments at differ-
ent times to verify that contextual pressures do not significantly alter the
bi-directional effect demonstrated here. Further, not all emerging adults attend
university, so this sample was not representative of all emerging adults.

Third, attrition of more depressed individuals in our longitudinal study sug-
gests that we obtained differential attrition. Nevertheless the size of this effect
was small, and likely only slightly affected the obtained results.

Fourth, the temporal relationship in the present study was 11 weeks, and fu-
ture work should investigate both shorter and longer periods of time to see
whether bi-directionality is found at all time lengths. Fifth and last, the obtained
sex difference in the present study is intriguing and points toward needed future
work, but our present study was limited in that it was not designed to explicate
mechanisms of obtained sex differences. Future work should identify what psy-
chological, sociological, genetic, hormonal, and physiological differences be-
tween males and females are responsible for this observed sex difference (see
Hutt, 1978). Findings from these multi-disciplinary threads of research would
prove useful for the design and implementation of sex-tailored screening tools

and interventions.

4.3. Conclusions

The present investigation into the temporal relationships between depressive

symptoms and anxious symptoms obtained three key findings:

o females reported higher levels of both negative mood states than males;

o depressive symptoms predicted increases in anxious symptoms over 11 weeks’
time at about the same rate as anxious symptoms predicted increases in de-
pressive symptoms over time, evidencing a bi-directional temporal relation-
ship; and

o females exhibited greater stability of depressive symptoms over time than
males, females evidenced a stronger cross-lag prediction from depressive
symptoms to anxious symptoms than males, and males evinced marginally
more stable levels of anxious symptoms than females.

Taken together we conclude from these findings that although the overall
sample demonstrated that depressive symptoms predicted anxious symptoms
about as strongly as anxious symptoms predicted depressive symptoms over
time, several notable sex differences in the dynamics of these two negative mood
states were found in this sample of emerging adults. The chief implications are
that researchers and clinicians need to be aware of the general bi-directional re-
lationship over time identified here between these two co-morbid mood disord-

ers, as well that sex differences exist in this bi-directional pattern. In particular,
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females’ trajectories of negative mood states seem to emanate from baseline de-
pressive states more so than from anxious states. Further work is needed to cha-
racterise more accurately how various moderators (e.g., family psychiatric his-
tory) of the basic bi-directional relationship between depressive and anxious

symptoms plays out over different lengths of time and in different contexts.
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