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Abstract
Lifetime prevalence rates of psychopathology vary a great deal depending on whether they are
estimated from cross-sectional or prospective longitudinal studies, with the former yielding
significantly lower rates. Such findings, however, come from comparisons of separate studies
from different countries and cohorts. Here, we compare lifetime rates of psychopathology between
a community sample of individuals assessed on multiple occasions to their siblings who completed
only a single diagnostic evaluation. Data come from the Oregon Adolescent Depression Project.
We included 442 original participants who completed four prospective diagnostic assessments
over the course of fifteen years, and 657 of their siblings who completed a single lifetime
assessment. Comparisons of rates of depressive, bipolar, anxiety, and substance use disorders were
made using survival analysis. We found that rates of depressive disorders, specifically major
depressive disorder, were elevated among individuals who completed multiple diagnostic
assessments relative to individuals who completed a single lifetime assessment. We did not find
significant differences in rates of aggregate anxiety, bipolar, or substance use disorders. Within a
single cohort, cross-sectional surveys appear to underestimate the lifetime rates of major
depression relative to prospective, longitudinal designs. This suggests that disorders with an
episodic course may be under-reported in cross-sectional surveys. Rates of anxiety, bipolar, and
substance use disorders did not differ across assessment methods. To further evaluate method
effects on lifetime estimates of psychopathology, future work may benefit from comparing rates of
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retrospectively- and prospectively-derived diagnoses in individuals who are repeatedly assessed
over a lengthy follow-up period.
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Research on prevalence rates of psychopathology have important implications for justifying
service allocation and policy decisions and estimating the economic cost and public health
burden of psychiatric illness (Insel and Fenton, 2005). Such work may also provide guidance
about defining cases in a diagnostic system, such as distinguishing non-disorder from
disorder or for determining symptom thresholds required for a positive diagnosis. To
estimate lifetime disorder prevalence rates, epidemiological work has generally relied on
retrospective, cross-sectional, studies of individuals with a wide range of ages (Andrade et
al., 2002; Compton et al., 2007; Fergusson and Horwood, 2001; Kessler et al., 2005; Kessler
et al., 1994; Robins and Regier, 1991; Vollebergh et al., 2001). Although it is efficient,
using retrospective recall of past disorders to derive lifetime prevalence rates, has several
potential biases. Memory effects, for example, might differentially affect the recall of
lifetime disorders between the young and old, producing the appearance of cohort effects
(Fombonne, 1994). Similarly, when lifetime disorders are assessed on a single occasion,
recall of earlier disorders may be biased depending on whether individuals are presently in
an episode or disorder-free (Aneshensel et al., 1987). Alternative assessment strategies, such
as those that involve multiple assessments with the same cohort over an extended time
interval, may be required to minimize these limitations.

Recently, researchers have adopted a developmental epidemiological approach to estimate
the lifetime prevalence of psychopathology (e.g., Costello et al., 2003; Moffitt et al., 2001).
Diagnostic assessments in such studies were prospective and assessed the onset and course
of disorders over multiple time intervals with the same age-based cohort (e.g., disorders over
the previous 2 years rather than `ever' in life). Such an approach has several advantages,
such as a reducing recall burden and the impact of confounding age with the recall period
evaluated. This approach also presents a number of challenges. As participants develop, for
example, diagnostic interviews may be modified so as to be more developmentally
appropriate, or there may be revisions of the diagnostic criteria. In longitudinal studies,
participants may also discontinue their participation, with attrition being non-random and
thus affecting some groups of participants more than others (e.g., those with more severe
forms of psychopathology).

Although research is limited, rates of specific forms of psychopathology differ between
prospective observational studies and cross-sectional studies, with rates from the former
type of study usually higher than that of the latter. However, no study has directly compared
the lifetime prevalence rates across prospective, longitudinal assessments and a single cross-
sectional lifetime assessment in the same dataset. Based on existing datasets, Moffitt et al.
(2010) compared lifetime rates of psychopathology, specifically depression, anxiety, and
alcohol and cannabis use disorders, estimated from both one prospective longitudinal study
(Moffitt et al., 2001) and several retrospective cross-sectional studies (i.e., the National
Comorbidity Study [NCS; Kessler et al., 1994], NCS-R National Comorbidity Study
Replication [NCS-R; Kessler et al., 2005], and New Zealand Mental Health Survey
[NZMHS; Oakley-Browne et al., 2006]). When comparing across studies, Moffitt et al.
(2010) found that the prevalence of past year disorders were similar across prospective,
longitudinal, and retrospective, cross-sectional studies, suggesting that recall biases were not
functioning differently across designs in the short-term. However, lifetime prevalence rates
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of depression, aggregate and individual anxiety disorders, and alcohol and cannabis
dependence disorders in prospective studies were approximately double the rates observed
in the retrospective, cross-sectional studies. This suggests that prospective assessments may
provide more accurate estimates of psychopathology and that cross-sectional studies may
underestimate lifetime rates of depressive, anxiety, and substance use disorders (SUDs).

In Moffitt et al (2010), studies selected for comparison were those conducted (a) within the
same country but with different sampling methodologies (i.e., Dunedin longitudinal study,
NZMHS cross-sectional study), and (b) in different countries with the same cross-sectional
methodology (i.e., NZMHS with the NCS and NCS-R). Although the authors were able to
control for sampling method and assessment region, other uncontrolled factors may have
affected their results, including cohort effects. The cross-sectional studies included
participants who were assessed when aged 18–32, which includes a mixture of individuals
who were assessed both within and outside of the peak age range for psychiatric disorder
risk. Analyses nonetheless treated lifetime diagnoses as being present or absent, which
implies that all individuals were assessed through the full period of risk. While the authors
reported findings for similar-aged participants with lifetime and past-year disorders, the
birth cohorts that they represented differed across samples. Some emerging evidence
demonstrates significant increases in rates of emotional problems and psychopathology in
more recent birth cohorts (Collishaw et al., 2010); consequently, prevalence comparisons
across different cohorts may be confounded by generational effects. Ideally, to reduce such
potential confounding effects, studies should directly compare lifetime prevalence rates
derived from prospective, longitudinal assessments with those from a single cross-sectional
lifetime assessment within the same sample. To our knowledge no such studies presently
exist. A next best approach is to directly compare lifetime prevalence rates across
prospective, longitudinal assessments and a single cross-sectional assessment among two
highly similar cohorts, such as participants and their siblings, from the same study.

This paper examines lifetime prevalence rates of psychopathology between two sets of
individuals from the same region, cohort, and family of origin: probands prospectively
assessed for psychiatric disorders on four separate occasions and their siblings who were
similarly assessed on a single occasion. Data come from the Oregon Adolescent Depression
Project (OADP; Lewinsohn et al., 1993), which began as a longitudinal, epidemiological
study of adolescent psychopathology. Probands completed up to four diagnostic interviews
over the course of 15 years. A family study component was later added to the study that
assessed lifetime psychopathology in siblings based on a single measurement occasion. An
advantage of comparing probands to their siblings is that the two samples come from the
same birth cohort. Additionally, probands and siblings share genetic and environmental
variance. While the age range of participants reported on here is wide (i.e., age 13–45),
survival analyses are implemented to model heterogeneity in the length of surveillance of
disorder onset.

Consistent with Moffitt et al. (2010), we anticipate that higher lifetime rates of
psychopathology will be found in prospective, longitudinal assessments relative to a single,
lifetime assessment. However, we speculate that this result will be most pronounced for
disorders with more episodic than chronic courses. Thus, we anticipate that rates of major
depressive disorder (MDD) will be higher when based on prospective assessments than
when derived from a single assessment. However, because dysthymic disorder, anxiety
disorders (Penninx et al., 2011), and substance use disorders (SUDs) (Rohde et al., 2001;
Sher et al., 2005) tend to be more chronic conditions, we expect that lifetime prevalence
rates will not differ as markedly according to assessment method. That is, individuals will
likely have a longer history with these problems that will, in turn, reduce the possible
influence of recall biases related to temporal factors. We also examined lifetime rates of
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bipolar disorder, which may present in an episodic course. However, management of bipolar
disorder generally requires long-term attention. Thus, we make no a priori hypotheses for
rates of bipolar disorder.

Materials and Methods
Participants

The present study uses data from the OADP (Lewinsohn et al., 1993), which included
multiple diagnostic assessments of probands and a single lifetime assessment of their
siblings. All procedures were approved by the local institutional review board and all
participants provided written informed consent before procedures were implemented.

Probands—Probands came from a large cohort of high school students who were assessed
twice during adolescence (~ ages 16 and 17), a third time at approximately age 24, and a
fourth time at approximately age 30. Participants were randomly selected from nine high
schools in western Oregon. A total of 1,709 adolescents (ages 14–18; mean age 16.6, SD =
1.2; 52.1% female) completed the initial (T1) assessments between 1987 and 1989. The
participation rate at T1 was 61%. Approximately one year later, 1,507 of the adolescents
(88%) returned for a second evaluation (T2). Diagnostic information for all assessments
were the result of direct interviews with the identified proband (i.e., parental interviews were
not conducted). Differences between the sample and the larger population from which it was
selected, and between participants and those who declined to participate or dropped out of
the study before T2, were small (Lewinsohn et al., 1993). However, individuals with a
history of a disruptive behavior disorder at T1 were more likely to drop-out of the study
(16.8% vs. 6.0%, χ2[1, N =1,709] =31.22, p < .001).

All adolescents with a history of a psychopathology by T2 (n = 644) and a random sample of
adolescents with no history of psychopathology by T2 (n = 457) were invited to participate
in a third (T3) evaluation. All non-white T2 participants were retained in the T3 sample to
maximize racial and ethnic diversity. Such a stratification strategy reduces study costs by
maximizing the representativeness of the study population with fewer participants. Of the
1,101 T2 participants selected for a T3 interview, 941 (85%) completed the age 24
evaluation. The diagnostic histories of T3 participants were not significantly different at T2
when compared with those who dropped out of the study between T2 and T3 or not selected
as a result of the stratification procedure. At age 30, all T3 participants were asked to
complete another interview assessment (mean age = 30.45, SD = .70, range = 28–34). Of the
941 who participated in the T3 assessment, 816 (87%) completed the T4 assessment.
Differences were small between those who participated in T3 but not T4 compared to those
who participated in both T3 and T4 (Olino et al., 2008).

Siblings—At the time of the T3 proband assessment, all first degree family relatives (i.e.,
parents and full siblings) were asked to participate in lifetime diagnostic assessments. We
focus on siblings to minimize cohort effects that may be observed when comparing parents
and offspring and to increase similarity in age and environment of individuals with multiple
and single diagnostic assessments. We only included data from siblings who participated in
direct interviews (versus diagnostic information derived from informant reports and best-
estimate diagnoses) to maximize comparability between assessment methods across
probands and siblings. Diagnostic information was collected on 1,094 siblings, and direct
interview data were available for 736.

To maximize the observation period of these participants, data from probands were included
in the present analyses provided that diagnostic information was available for the T4
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assessment and if lifetime diagnostic data were available from direct interviews for at least
one sibling. Using these criteria, the final sample included 442 probands and 657 siblings.

Proband diagnostic measures—At T1 and T2, participants were interviewed with a
version of the Schedule for Affective Disorders and Schizophrenia for School-Age Children
(K-SADS; Orvaschel et al., 1982) that combined features of the Epidemiologic and Present
Episode versions and included additional items to derive Diagnostic and Statistical Manual
of Mental Disorders, 3rd edition revised (DSM-III-R; American Psychiatric Association,
1987) diagnoses. Follow-up assessments at T2 and T3 were jointly administered with the
Longitudinal Interval Follow-Up Evaluation (LIFE; Keller et al., 1987). The K-SADS/LIFE
procedure provided information regarding the onset and course of disorders since the
previous interview. The T4 interview consisted of a joint administration of the LIFE and the
Structured Clinical Interview for DSM-IV (SCID; First et al., 1996) to probe for new or
continuing episodes since T3. Diagnoses were based on DSM-III-R criteria for T1 and T2
and Diagnostic and Statistical Manual of Mental Disorders, 4th edition (DSM-IV; American
Psychiatric Association, 1994) criteria for T3 and T4. For this report, lifetime diagnoses were
used as the indicators of psychopathology, such that a proband was considered to have the
diagnosis if it was identified as a past or current disorder at any of the four assessments.

A subset of interviews from each wave was rated from audio or videotapes by a second
interviewer for reliability purposes: T1 = 263, T2 = 162, T3 = 190, and T4 = 124 interviews.
Diagnostic agreement among raters was indexed by kappa. To avoid potential inflation,
deflation, and/or unreliability of the kappa statistic, inter-rater reliability was calculated only
for categories diagnosed 10 or more times by both raters combined. Fleiss (1981) provides
guidelines for the interpretation of kappa, whereby values ≥ 0.75 denote excellent agreement
beyond chance, those between 0.75 and 0.40 are indicative of good to fair agreement, and
coefficients < 0.40 reflect poor agreement. Across the four assessment waves, inter-rater
diagnostic reliability was good to excellent for disorders that occurred with sufficient
frequency. The reliability of one disorder, major depressive disorder (MDD), could be
determined for each of the 4 waves (M kappa = .84; range: .81 – .86). Alcohol abuse/
dependence and cannabis abuse/dependence were diagnosed with sufficient frequency
among raters during 3 of the 4 waves, and the mean kappas were, respectively, .77 (range: .
74 to .82) and .79 (range: .72 to .83). Hard drug abuse/dependence was diagnosed with
sufficient frequency among raters during 2 of the 4 waves, with the mean kappa for this
disorder being .76 (range: .69 to .83). Kappa coefficients for dysthymia (.56), specific
phobias (.66), and panic disorder (.81) could only be determined for 1 of the 4 assessment
waves. Social phobia, bipolar spectrum disorders, and obsessive-compulsive disorder (OCD)
were not diagnosed with sufficient frequency during any assessment wave to allow an
evaluation of diagnostic reliability.

Sibling diagnostic measures—Siblings of OADP participants were interviewed using
the Structured Clinical Interview for DSM-IV, non-patient version (SCID; First et al., 1996)
at the time of the T3 assessment of the proband. Interviewers conducted sibling assessments
without knowledge of proband diagnoses. The interrater reliability of lifetime diagnoses
(based on 184 randomly selected interviews) was excellent for depression (including both
MDD and DYS; κ = .94), any anxiety disorder (κ = .90), AUD (κ = .86), and SUD,
inclusive of alcohol, cannabis, hard drug abuse/dependence (κ = .89).

Proband interviews at T3 and T4 and sibling interviews were conducted by telephone, which
generally yields comparable results to face-to-face interviews (Rohde et al., 1997; Sobin et
al., 1993). Most interviewers had advanced degrees in a mental health field and several years
of clinical experience.
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Data analysis—Comparisons of incidence of psychopathology were estimated using
survival analysis (Cox proportional hazards models) implemented in Mplus version 6.11
(Muthén and Muthén, 1998–2010). To accommodate non-independence of observations due
to multiple individuals coming from the same family, analyses were conducted using the
`TYPE IS COMPLEX' analysis option. This implemented Taylor series linearization for
computing standard errors to make them appropriate for non-independence. All analyses
controlled for age at the final assessment (for probands, age at T4; for siblings, age at their
only assessment) and participant sex. Analyses were also conducted implementing sample
weights to adjust for the stratified random sampling used at the T3 assessment to provide
generalizable prevalence estimates. The predictor of interest was whether participants were
original probands who completed four diagnostic assessments or were siblings assessed on a
single occasion.

Results
Chi-square tests compared the lifetime rates of disorders examined here between probands
included in the present analyses to probands not included in the present report. No
significant differences in lifetime rates of disorders were found (all ps > .20).

Table 1 displays demographic information for probands and siblings. Overall, probands and
siblings did not differ on gender distribution; however, probands were older than their
siblings at the time of the last assessment. There was nonetheless substantial overlap in ages
for both groups.

Table 2 displays the lifetime rates of broad and narrow diagnostic categories for probands
and siblings with and without adjustments for stratified random sampling at the T3
assessment. For both probands and siblings, MDD and SUDs had substantial lifetime rates
while anxiety disorders had more modest rates.

To formally compare the rates of disorders between probands and siblings, we estimated
survival models. After adjusting for participant age and sex, we found that probands who
completed four assessments had significantly higher rates of non-bipolar depressive
disorders, including both MDD and dysthymic disorder, than siblings who completed only
one lifetime diagnostic interview (Table 2). This difference appeared to be primarily
accounted for by MDD, where probands demonstrated significantly higher rates than
siblings, as opposed to dysthymic disorder where the difference was non-significant.

Due to low prevalence rates of bipolar disorders, we combined bipolar I, bipolar II, and
cyclothymia into a single bipolar spectrum category. We did not find a significant difference
in rates of bipolar spectrum disorders between probands and siblings. No significant
difference was observed between probands and siblings on history of any anxiety disorder.
The only significant difference in rates of individual anxiety disorders between probands
and siblings was for social phobia, where siblings demonstrated higher rates than probands.
Lastly, we examined rates of aggregate SUDs and individual categories of AUD and drug
use disorders (DUD). No significant differences in rates of aggregate SUD, AUD, or DUD
were found.

To examine whether age differences between probands and siblings may have unduly
influenced the results, the analyses were repeated using only sib-pairs where the difference
in age at the time of the final (proband) and only (sibling) assessment was less than five
years. This reduced the sample to 219 probands and 278 siblings. These analyses were
largely consistent with the previously reported results. Rates of depression and MDD were
significantly higher for probands relative to siblings and non-significant differences were
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observed for all other disorders. The previously reported difference between probands and
siblings for social phobia was non-significant in the restricted sample.

Discussion
The present study compared rates of lifetime psychopathology among probands who
participated in four prospective diagnostic assessments across 15 years to their siblings who
completed a single lifetime retrospective assessment. Previous work (Moffitt et al., 2010)
found that prospective assessments yielded rates of depressive, anxiety, and substance use
disorders that were twice as high as rates from a single lifetime assessment, findings that
were interpreted as indicating that cross-sectional assessments underestimate lifetime rates
of disorders.

We expected to replicate the findings reported by Moffitt et al. (2010), particularly for
disorders that follow episodic courses. Indeed, we found that individuals who completed
prospective, longitudinal assessments had higher rates of depressive disorders, specifically
MDD, than individuals who completed a single, lifetime assessment. This is consistent with
previous studies, using a fully within-person design, that found that a longer duration of
episode was associated with greater recall of previous episodes (Andrews et al., 1999; Wells
and Horwood, 2004). A potential alternative explanation for these findings is that the
increased number of assessments may have yielded increased rates of false positive results.
Thus, it could be of interest to examine whether there are differences in the severity of
individual episodes from prospective and lifetime retrospective methods. However, these
data are not available for the siblings reported on here. An additional possibility involves the
assessment methods employed. While both of the diagnostic interviews administered to the
participants were semi-structured, it is possible that differences in the screening questions
for MDD may have influenced the results. As the K-SADS, but not the SCID, includes
irritability and suicidality as screening items, it is possible that the K-SADS is more
sensitive to MDD episodes in youth.

We did not have a hypothesis regarding bipolar spectrum disorders, as these conditions are
often episodic, but require chronic management. We found that lifetime rates of bipolar
spectrum disorders did not significantly differ based on whether the assessment was
prospective or cross-sectional. However, the HR comparing probands and siblings on
lifetime prevalence rates was the largest of all comparisons. As the prevalence of bipolar
disorder, was quite low in both probands and siblings, we had limited power to detect
differences. Thus, further work is needed to clarify whether this finding is due to low power
or a true null result.

In contrast to Moffitt et al. (2010), we did not find evidence that rates of dysthymic disorder,
anxiety disorders, or SUDs differed between multiple longitudinal assessments and a
lifetime cross-sectional assessment. Earlier research has suggested that anxiety disorders
(Penninx et al., 2011) and SUDs (Rohde et al., 2001; Sher et al., 2005) tend to be chronic.
Thus, there may be greater recall of these conditions due to the longer duration of the
episode. Similarly, rates of dysthymic disorder did not significantly differ between multiple
and single assessments, further suggesting that the chronicity of a disorder may be a key
feature of accurate disorder recall.

Surprisingly, we found that rates of social phobia were higher for individuals who
completed a single lifetime assessment relative to those who participated in multiple
prospective assessments. This may be due to a variety of factors. One possibility is that
adolescents' may discount or underrate social anxiety compared to those who are older.
Thus, adolescents may not recognize the impairment associated with social anxiety until
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later in development. Alternatively, retrospective recall of social anxiety may be influenced
by the mislabeling of developmentally normative heightened social anxiety as being
pathological. It is also possible that the assessment of social phobia using the K-SADS may
be less sensitive than that of the SCID. Finally, it is important to note that rates of social
phobia did not differ between probands and siblings when the analysis was limited to pairs
that were close in age. Although these latter analyses had less power due to the smaller N,
they raise the possibility that the difference in the main analyses is an artifact of the age
difference between the two groups.

Differences in findings between the present study and those from Moffitt et al. (2010) may
be explained by an important methodological difference. In the current research, we utilized
diagnostic information collected with semi-structured diagnostic interviews, the K-SADS
and SCID-IV, whereas all of the studies examined by Moffitt et al. (2010) used fully
structured diagnostic interviews, the Diagnostic Interview Schedule – III (Robins et al.,
1989) and – IV (Robins et al., 1995), Composite International Diagnostic Interview 1.1
(Robins et al., 1988), and the Composite International Diagnostic Interview 3.0 (Kessler and
Ustün, 2004). One important difference between the administration of fully structured and
semi-structured diagnostic interviews is the ability of the interviewer to probe responses.
Thus, interviewers may elicit more information, and in the process cue respondents'
memories. This probing may reduce the differences in rates between cross-sectional and
prospective studies, particularly for chronic disorders. As episodic disorders are subject to
greater recall difficulty (Andrews et al., 1999), semi-structured interviews cannot make up
for having to rely on a single retrospective assessment. To address some of these
possibilities, novel analytic approaches (e.g., normal language item response theory) could
be employed to directly compare information obtained from responses for disorder criteria
across semi-structured and fully structured diagnostic interviews (Markon, 2008).

The present study has a number of strengths, including a reasonably large sample of
individuals from a similar birth cohort and the use of direct reports and semi-structured
diagnostic interviews. Findings, however, should be interpreted in light of a number of
limitations. First, we relied on a between-subjects design to address the research question. It
would be important to examine these methodological questions in future studies using
within-subject methods (Wells and Horwood, 2004). Second, we only considered disorders
that were assessed on all four diagnostic assessments for probands and assessed on a single
occasion for siblings. Some diagnoses were not included because they did not fulfill this
criterion (e.g., post-traumatic stress disorder, generalized anxiety disorder, separation
anxiety disorder, oppositional defiant disorder, conduct disorder, attention deficit
hyperactivity disorder). Third, despite substantial overlap, the mean ages of the probands
and siblings at the final assessment significantly differed. However, we estimated models
with survival analytic methods that take into account different observation periods and
included age as a covariate. In addition, we repeated our analyses, restricting the sample to
probands and siblings who were within five years of age of each other and the major
conclusions were unchanged. Fourth, our data only speak to differences in rates of
diagnoses. We were unable to examine differences in psychiatric morbidity, including
number of episodes, episode duration, or particular symptoms.

In summary, and in contrast to Moffitt et al. (2010), we found that only rates of MDD are
underestimated when psychopathology is assessed on a single occasion relative to multiple
longitudinal assessments. Rates of anxiety disorders, dysthymia, bipolar disorders, and
SUDs, were not observed to significantly differ. Future work would benefit from examining
these questions using within-person prospective/retrospective designs and comparing the
results of fully and semi-structured diagnostic interviews.
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Table 1

Demographic Characteristics of Probands and Siblings

Probands (n = 442) Siblings (n = 657) F/χ2

Female (%) 259 (58.6) 358 (54.5) 1.81

Age (years) 30.07 (.71) 24.72 (5.69) 385.55***

 Age Range 28–34 13–45

***
p < .001.
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