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Background. We hypothesized that gender differences in average levels on the internalizing and externalizing factors

that account for co-morbidity among common psychopathological syndromes in both men and women account for

gender differences in the prevalence of specific syndromes.

Method. The latent structure of 11 syndromes was examined in a middle-aged (mean age=52.66 years, S.D.=5.82)

sample of 2992 (37% men) members of the community-based Minnesota Twin Registry (MTR) assessed using 10 scales

of the Psychiatric Diagnostic Screening Questionnaire (PDSQ) and an adult antisocial behavior scale. Confirmatory

factorial invariance models were applied to a best-fitting, internalizing–externalizing model.

Results. A ‘strong gender invariance model’ fit best, indicating that gender differences in the means of individual

syndromes were well accounted for by gender differences in mean levels of internalizing and externalizing. Women

exhibited higher mean levels of internalizing (d=0.23) and lower mean levels of externalizing (d=x0.52) than men.

Conclusions. These findings suggest that risk factors for common mental disorders exhibiting gender differences may

influence prevalence at the latent factor level. Future research may benefit from focusing on both the latent factor and

individual syndrome levels in explaining gender differences in psychopathology.
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Introduction

Gender differences in the prevalence of common

mental disorders have long been of interest in the

mental health field because, in part, identification of

the causes of such discrepancies may help to elucidate

the etiology of various psychopathological conditions.

Epidemiological and community-based surveys con-

sistently report higher rates of mood and anxiety dis-

orders in women than in men, and higher rates of

substance use and antisocial behavior disorders in

men than in women (Robins & Regier, 1991 ; Kessler

et al. 1994 ; Bijl et al. 1998 ; Jenkins et al. 2003 ; Grant et al.

2004a ; Klose & Jacobi, 2004 ; Compton et al. 2005).

Structural models of co-morbidity among common

mental disorders have revealed that the observed co-

morbidity structure (e.g. Krueger et al. 1998 ; Krueger,

1999 ; Kendler et al. 2003), as well as the genetic and

environmental architecture of co-morbidity (Krueger

et al. 2002 ; Kendler et al. 2003), is consistent across

gender. For both genders, mood and anxiety disorders

can be modeled as elements within an etiologically

coherent internalizing spectrum, and substance use

and antisocial behavior disorders can be modeled as

elements within an etiologically coherent externaliz-

ing spectrum.

A reasonable hypothesis that can be derived by in-

tegrating these lines of research is that gender differ-

ences in average levels on the internalizing and

externalizing factors that account for the co-morbidity

among common mental disorders in both genders

might account in part for gender differences in the

prevalence of specific disorders. Evidence in support

of this hypothesis would provide a parsimonious

model to frame future research on gender differences

in common forms of psychopathology. In addition to

research focusing on specific syndromes, such a

model would suggest investigation of the sources of

gender differences in both the average levels of the

general internalizing and externalizing liabilities

and the unique variances of individual syndromes

within the spectra. We applied formal factorial in-

variance procedures (Meredith, 1993) within the
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internalizing–externalizing framework to tie together

the prevalence and co-morbidity literatures on gender

differences.

Method

Participants

Participants were members of the Minnesota Twin

Registry (MTR), a registry of twin pairs born in

Minnesota identified through birth records provided

by the Minnesota State Health Department. For a

comprehensive description of the establishment of

the MTR, see Lykken et al. (1990). Twin pairs who were

prospective participants in this study were selected

from the MTR on the basis of the following criteria :

both were living in the USA, zygosity information had

been obtained by the method described in Lykken et al.

(1990), and one or both of the twins of each pair had

previously participated in postal data collection. The

current study focused on the 3025 participants from

whom we received completed mental health ques-

tionnaires by mail ; the overall response rate to this

mailing was 50%. Participants missing one page (31

items) or more of the questionnaire were not included

in the analyses (n=33). The sample included in the

analyses consisted of 2992 participants, 1112 men and

1880 women, aged 38 to 76 years (mean=52.66,

S.D.=5.82), and most were Caucasian (94%).

To examine non-response bias, we compared par-

ticipants to non-participants on the 11 primary trait

scales of the Multidimensional Personality Question-

naire (MPQ; Tellegen, in press), a self-report person-

ality inventory with scale scores that evince a

systematic pattern of correlations with internalizing

and externalizing syndromes (Krueger et al. 1996).

Most of the twins targeted for the current project had

completed the MPQ at some point prior to the mailing,

including the Psychiatric Diagnostic Screening Ques-

tionnaire (PDSQ; Zimmerman &Mattia, 2001a) (91%).

Differences on the 11 personality scales were modest

(mean|d|=0.09, S.D.=0.06, range x0.20 to 0.15), in-

dicating that participating and non-participating

members of the MTR are likely to be comparable in

levels of self-reported psychopathological symptoma-

tology.

Measures

The PDSQ is a self-report questionnaire of dichot-

omously scored (yes–no) items designed to assess the

symptoms of common Axis I disorders of the DSM-IV-

TR (APA, 2000). Ten scales of the PDSQ were ad-

ministered to the twins : generalized anxiety disorder,

major depressive disorder, panic disorder, social pho-

bia, hypochondriasis, obsessive–compulsive disorder

(OCD), bulimia/binge-eating disorder, agoraphobia,

alcohol abuse/dependence, and drug abuse/depen-

dence (Zimmerman & Mattia, 2001a). In the original

PDSQ, two time-frames are assessed using these

scales, with the major depressive disorder, panic dis-

order, OCD, and bulimia/binge-eating disorder refer-

ring to the past 2 weeks, and the generalized anxiety

disorder, social phobia, hypochondriasis, agora-

phobia, alcohol abuse/dependence and drug abuse/

dependence scales referring to the past 6 months

(Zimmerman & Mattia, 2001b). We modified the in-

structions to assess symptoms experienced during

the past month for each scale in order to standardize

the duration assessed across scales and to better en-

sure that co-occurrence of syndromes was assessed

rather than fluctuation of symptomatology from one

domain to another over a 6-month period.

The 10 scales used in the current study have strong

psychometric properties, demonstrating good to ex-

cellent internal consistency, test–retest reliability, con-

vergent and discriminant validity (Zimmerman &

Mattia, 2001a). In reference to diagnoses made using

the Structured Clinical Interview for DSM-IV (SCID;

First et al. 1997), the scale sensitivities (mean=89.10,

S.D.=2.51) at recommended cut-off scores for out-

patients resulted in mean scale specificities of 70.50

(S.D.=12.28, range 50–89) (Zimmerman & Mattia,

2001b). In addition, 16 dichotomous items were in-

cluded to assess DSM-IV criteria for antisocial per-

sonality disorder, with the exception of the conduct

disorder criterion. These adult antisocial behavior

items were based on an interview assessment of anti-

social personality disorder used by the Minnesota

Twin Family Study (Holdcraft et al. 1998).

Analyses

Confirmatory factor analysis (CFA) using MPlus ver-

sion 3.0 (Muthén & Muthén, 2004) to estimate maxi-

mum likelihood model parameters from the PDSQ

score data was conducted in the full sample. Each

scale score was treated as a continuous variable and, to

take into account both skewness of the symptom count

scores and dependence of twin observations, maxi-

mum likelihood parameter estimates with standard

errors and x2 test statistic robust to non-normality

and non-independent observations were used (MLR;

Muthén & Muthén, 2004). A one-factor model in

which all of the disorders were indicators of a single,

underlying propensity to experience common mental

disorders was evaluated. Tested also was a two-factor

model which posited that generalized anxiety dis-

order, major depressive disorder, panic disorder,

social phobia, hypochondriasis, OCD, bulimia/binge-

eating disorder, and agoraphobia reflect internalizing
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problems, and alcohol abuse/dependence, adult anti-

social behavior, and drug abuse/dependence reflect

externalizing problems.

In addition to the x2 test statistic, which indexes

overall fit of the model, fit statistics for CFA included

the root mean square error of approximation

(RMSEA), the standardized root mean residual

(SRMR), and the Bayesian information criterion (BIC).

RMSEA indexes the degree of discrepancy between

the estimated population covariance matrix of ob-

served variables and the covariance matrix repro-

duced as a function of parameters of the confirmatory

model, per degree of freedom. SRMR estimates the

discrepancy between statistics predicted by the model

and those derived from the sample. Values of both

indexes range from 0 to 1, with lower values indicating

better model fit. BIC values cover a wider range than

RMSEA and SRMR. BIC balances both fit and parsi-

mony, and is a function of the model x2 and its degrees

of freedom [x2 – df(ln N)]. Because increasing the

number of parameters in a model tends to reduce the

x2 fit value, models with excessive numbers of par-

ameters can appear to fit better than simpler, more

parsimonious models. BIC produces lower values for

models superior in both fit and parsimony. In evalu-

ating the fit of competing models, we judged the best-

fitting model to be the one that produced the largest

negative BIC values while retaining acceptable absol-

ute fit (i.e. low RMSEA and SRMR values).

Modeling the data from each gender individually

does not take into account all of the data from both

genders simultaneously. To model the prevalence and

co-morbidity among the 11 psychopathological syn-

dromes in both men and women, factorial invariance

models were fit to the means, variances and covari-

ances of the observed variables in each gender.

Confirmatory factorial invariance models involve the

estimation of factor loadings, factor covariances, factor

variances, residual variances, intercepts and factor

means. The last two parameters – not estimated in

CFA using single groups – can be estimated because

factorial invariance models take into account the

additional information provided by the means of

the observed variables in each group being modeled.

Increasingly stringent levels of factorial invariance

can be distinguished through imposition of constraints

on parameter estimates across genders (Meredith,

1993). Configural invariance exists if the same factor

structure can be imposed across genders. Metric in-

variance assumes configural invariance and includes

the additional constraint that the loadings must be

equal across groups. Strong invariance assumes con-

figural and metric invariance and adds the constraint

that the intercepts (terms added to the structural

equations linking observed and latent variables that

allow latent variable means to account for observed

means) are constant across genders. Strict invariance

assumes configural, metric and strong invariance, in

addition to the constraint that residual variances of the

observed variables must be equal for men and women.

In the strong and strict invariance models, differences

in means of the latent factors account for differences in

the mean levels of each of the respective syndromes,

but the strict invariance model also specifies that vari-

ances in the syndromes unaccounted for by the latent

factors are the same in men and women.

Results

Gender differences in mean levels of individual

syndromes

Descriptive statistics for each scale for men and

women and internal consistency for each of the scales

are provided in Table 1#. PDSQ scales with means of

0.30 in the whole sample or less were those with rec-

ommended cut-off scores of 1 in out-patient samples

(with the exception of agoraphobia, which had a cut-

off score of 4 ; Zimmerman & Mattia, 2001b). This

suggests that symptoms tapped by items on these

scales were rare in our community-dwelling sample,

with endorsement of one item indicating a high like-

lihood of the presence of the disorder as defined in

DSM-IV. In addition, PDSQ scales with a values less

than 0.70 also had recommended cut-off scores of 1.

Given the apparent severity of these items, the low

variance in past-month symptomatology in a com-

munity-dwelling sample of middle-aged twins is not

surprising, and as a result internal consistency in

this sample could be considered lower bound esti-

mates. Independent-sample t tests indicated that the

women’s mean scale score for each internalizing

syndrome, with the exceptions of OCD and hypo-

chondriasis, was significantly higher than that of the

men’s (p<0.05). For externalizing syndromes, men

had significantly higher mean scores on the alcohol

abuse/dependence and adult antisocial behavior

scales (p<0.001) but did not differ significantly from

women on the drug abuse/dependence scale.

Confirmatory factor analysis (CFA)

The two-factor model in the CFA fit better than the

one-factor model. The two-factor model exhibited a

#One item from the AAB scale was dropped prior to computing

scale scores used in the analyses because it was essentially

uncorrelated with the sum of the other items (r=–0.035). Internal

consistency reliability for the scales was generally acceptable, with

the exception of AAB (see Table 1). We nevertheless retained AAB

in the analyses because it shared non-trivial variance with other

externalizing scales despite its lower a.
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lower x2 [x2=255.51 (43)], RMSEA (0.041), SRMR

(0.035) and BIC (x88.65) than the one-factor model

[x2=300.85 (44), RMSEA=0.044, SRMR=0.042,

BIC=x51.31]. More negative values of BIC indicate

better fit while taking into account parsimony of the

model. In addition to a lower BIC value than the one-

factor model, the two-factor model demonstrated ex-

cellent absolute fit, as indicated by the lower RMSEA

and SRMR values.

Factorial invariance models

Factorial variance and invariance models differ from

conventional CFA models in that all data from both

groups are taken into account simultaneously in the

estimation of model parameters and evaluation of

model fit. The configural, metric, strong, and strict in-

variance models imposed increasingly stringent con-

straints on the two-factor model in order to assess

measurement invariance across sex.

The configural invariance model specified the factor

structure to be invariant across gender, with intern-

alizing disorders loading on one factor and ex-

ternalizing disorders loading on another, for both men

and women. If this model fit best, it would indicate

that the structure of co-morbidity among these dis-

orders was the same for men and women, with the

same underlying factors (internalizing and externaliz-

ing) accounting for the shared variance among the

same groups of disorders.

The metric invariance model assumed configural

invariance (equivalent factor structure across gender)

and thus allowed for the estimation of model fit when

factor loadings were held constant across gender. The

factor loadings are the coefficients in the structural

equation models linking the observed and latent vari-

ables. If the metric invariance model fit better than the

configural invariance model, it would imply that the

structure of co-morbidity was the same across gender,

and that the magnitude of relations linking the syn-

dromes with the latent factors of internalizing and

externalizing was equivalent for men and women.

The strong invariance model assumed that the fac-

tor structure was invariant across gender (configural

invariance), that the magnitude of relationships be-

tween the syndromes and latent factors were the same

across gender (metric invariance), and added the con-

straint that intercepts of the structural equation mod-

els linking latent factors and the observed syndromes

were constant across gender. If the strong invariance

model fit better than the metric invariance model, it

would also indicate that gender differences in average

levels of each disorder could be accounted for by dif-

ferences between men and women on the mean levels

of the latent factors, internalizing and externalizing.

The strict invariance model assumed that the factor

structure was invariant across gender (configural in-

variance), that the magnitude of relationships between

the syndromes and latent factors were the same across

gender (metric invariance), that the intercepts of the

structural equation models linking latent factors and

the observed syndromes were the same for men and

women (strong invariance), and added the constraint

that the residual variances in the syndromes were

constant across gender. If the strict invariance model

fit better than the strong invariance model, it would

also imply that there were no gender differences in

variance of the syndromes that were unaccounted for

by the latent factors.

Table 1. Scale descriptive statistics by gender (1112 men, 1880 women), internal consistency, and independent-sample t tests

Scale Items

Men Women

a t dfb pMeana (S.D.) Meana (S.D.)

Generalized anxiety disorder 10 0.88 (1.92) 1.36 (2.31) 0.87 x6.06 2672.30 <0.001

Major depressive disorder 21 1.58 (2.43) 2.01 (2.65) 0.82 x4.53 2495.35 <0.001

Panic disorder 8 0.24 (0.88) 0.39 (1.14) 0.81 x3.84 2780.99 <0.001

Social phobia 15 1.00 (2.22) 1.18 (2.53) 0.89 x2.02 2575.72 0.044

Hypochondriasis 5 0.16 (0.60) 0.18 (0.62) 0.69 x0.95 2990.00 0.344

Obsessive–compulsive disorder 7 0.11 (0.48) 0.11 (0.50) 0.64 x0.07 2990.00 0.946

Bulimia/binge-eating disorder 10 0.42 (1.17) 0.85 (1.81) 0.85 x7.95 2965.14 <0.001

Agoraphobia 11 0.20 (0.87) 0.30 (1.09) 0.83 x2.77 2738.40 0.006

Alcohol abuse/dependence 6 0.50 (1.11) 0.19 (0.69) 0.77 8.44 1620.70 <0.001

Adult antisocial behavior 15 0.28 (0.65) 0.13 (0.49) 0.46 6.44 1867.65 <0.001

Drug abuse/dependence 6 0.04 (0.28) 0.02 (0.23) 0.67 1.17 1946.05 0.243

a, Cronbach’s a ; df, degrees of freedom.
aMean for dichotomous item scales equals the average number of items endorsed.
b Degrees of freedom are fractional when homogeneity of variance was not assumed according to Levene’s test.
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Best-fitting model

Taking into account the pattern across fit statistics, the

two-factor strong gender invariance model fit best

(Table 2). The strong gender invariance model had a

lower, more negative BIC value than the configural

and metric invariance models while retaining accept-

able fit according to RMSEA and SRMR. The strict

gender invariance model exhibited a slightly lower

BIC value than the strong invariance model, but

RMSEA and SRMR statistics indicated a decrement

in absolute fit. Thus, the two-factor strong gender in-

variance model was selected as the best-fitting model.

The best-fitting strong gender invariance model

specifies that the factor structure, factor loadings and

intercepts were equivalent for men and women, in-

dicating that the differences in means of the observed

disorders could be explained by between-gender dif-

ferences in the means of the factors. The structure of

co-morbidity among common mental disorders was

the same for men and women (see Fig. 1). The

women’s mean score on the latent internalizing factor

was greater than that of the men (d=0.23), and the

women’s internalizing scores were 1.43 times more

variable than the men’s. The women’s mean score on

the latent externalizing factor was less than that of the

men (d=–0.52), and the women’s externalizing scores

showed approximately one-third (0.35) of the variance

of the men’s externalizing scores.

Estimates presented in Fig. 1 are unstandardized

and identified in terms of the loadings to illustrate

their equivalence across gender. The unstandardized

loadings for each syndrome differed in magnitude as a

function of both the observed variance accounted for

by the latent factors and the differences in observed

variance in each of the syndromes, and are therefore

not directly comparable. To further evaluate how well

the strong invariance model accounted for observed

gender differences in the syndromes, we correlated

the observed syndrome means and variances with

model-estimated means (i.e. factor mean+intercept)

and variances [i.e. residual variance+(loadingrfactor

variancerloading)]. The rank order of strong in-

variance model estimates closely approximated the

observed means in men (rspearman rank order=0.98) and

women (rs=0.95), and perfectly approximated the

observed variances in men (rs=1.00) and women

(rs=1.00). These findings provide further support for

the parsimony of the strong invariance model relative

to the metric invariance model, and for the latent fac-

tors’ ability to account for the observed mean differ-

ences in this sample. The degradation in fit of the strict

relative to the strong invariance model indicates that

there are important gender differences in variances of

the individual disorders that are not accounted for by

the latent factors.

Discussion

We examined the prevalence and co-morbidity of 11

common psychopathological syndromes in middle-

aged male and female twins by testing models of

factorial invariance across gender. The best-fitting

two-factor strong invariance model differentiated

internalizing (i.e. generalized anxiety disorder, major

depressive disorder, panic disorder, social phobia,

hypochondriasis, OCD, bulimia/binge-eating dis-

order, and agoraphobia) from externalizing (i.e. al-

cohol abuse/dependence, adult antisocial behavior,

and drug abuse/dependence) syndromes in men and

women indicated that the magnitude of the relation-

ships between the latent factors and the observed

syndromes (i.e. loadings) were equivalent across gen-

der, and revealed that the differences in average levels

of the syndromes between men and women were well

accounted for by differences in means of the latent

factors of internalizing and externalizing. Compared

to men, women exhibited greater mean levels and

variability on the internalizing factor, and lower mean

levels and less variability on the externalizing factor.

These findings simultaneously and parsimoniously

account for both the similarities in patterns of co-

morbidity and differences in the mean levels of a

broad range of internalizing and externalizing syn-

dromes among men and women.

Certain limitations of the current study should be

taken into account when interpreting the results. The

psychopathological symptom data were acquired

using a self-report inventory, the PDSQ. While one of

the goals of this research was to replicate the in-

ternalizing–externalizing model using a method of

assessment other than structured interview, the

structured interview remains the typical approach to

assessing psychopathological constructs in com-

munity-dwelling samples. Nevertheless, given the

acceptable to strong sensitivity and specificity of these

Table 2. Fit statistics for factorial invariance models across gender

x2 df RMSEA SRMR BIC

Configural

invariance

305.00 86 0.041 0.040 x383.32

Metric invariance 307.20 95 0.039 0.047 x453.15

Strong invariance 352.05 104 0.040 0.050 x480.34

Strict invariance 434.73 115 0.043 0.093 x485.70

x2, adjusted x2 fit statistic with robust standard errors ; df,

degrees of freedom; RMSEA, root mean square error of

approximation ; SRMR, standardized root mean residual ;

BIC, Bayesian information criterion.
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scales with clinical out-patients, the PDSQ has been

demonstrated to be a valid screen for DSM-defined

mental disorders assessed using structured interviews

(Zimmerman & Mattia, 2001a, b). We have also ex-

tended the finding that mean-level gender differences

in externalizing account for gender differences in

prevalence of a broader array of externalizing syn-

dromes using symptom-count data assessed by struc-

tured interview (Hicks et al. 2007). Extension of the

present findings using interview-derived DSM diag-

noses will nevertheless be important. For example,

future work could investigate whether gender differ-

ences in mean levels of internalizing and externalizing

can account for gender differences in the prevalence of

dichotomous diagnoses. This approach would comp-

lement evidence presented herein regarding mean

numbers of symptoms within syndromes.

In addition, the limited variance in a number of

syndromes contributed to the relative sizes of the

loadings of the syndromes in the best-fitting model. At

the same time, the different proportions of variance in

each syndrome accounted for by the internalizing and

externalizing factors emphasizes the higher-order

structure of the framework. That is, each syndrome

consists of both common and unique variance and the

syndromes differ in terms of the extent to which they

reflect common vs. unique variance. For example, in

men, 55% and 16% of the variance in major depressive

disorder and OCD, respectively, was accounted for by

internalizing. That is, etiological mechanisms not as-

sociated with internalizing may account for more of

the variance in OCD than major depressive disorder.

In addition, mechanisms that account for the gender

difference in internalizing will be likely to explain

more of the variance in major depressive disorder than

OCD.

In conducting gender differences research on

specific syndromes, both common and unique vari-

ance in the syndrome should be taken into account.

Certain risk factors exhibiting gender differences may

account for a proportion of the common variance

in the syndrome (e.g. the gender difference in in-

ternalizing), the unique variance associated with the

syndrome, or differential proportions of the unique

variance in the syndrome in men and women. The

caution of taking into account both general and

specific risk factors in gender differences research, and

in researching risk factors other than gender, is not a

new idea; however, the high rates of co-morbidity

among disorders suggest that rarely will risk factors be
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Fig. 1. Best-fitting strong gender invariance model with factor structure, factor loadings, and intercepts constrained to be

equal in men and women. Loadings are unstandardized estimates. Residual variances and factor covariances are presented

as men/women.
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identified that can be dichotomously defined as either

general or specific. The internalizing–externalizing

model provides an empirical framework in which to

estimate a risk factor’s general and specific con-

tribution to variance in a particular syndrome.

Nevertheless, while taking into account the fact that

multiple outcomes is a benefit of using the intern-

alizing–externalizing model, the current findings are

limited in the use of a single predictor (i.e. gender).

The association between gender and internalizing and

externalizing syndromes may differ when additional

predictors are taken into account. Investigation of the

ultimate plausibility of the strong gender invariance

model would be bolstered by replication and demon-

stration of the utility of the approach to gender differ-

ences research.

Finally, the current findings are based on modeling

the point prevalence (i.e. past-month symptoma-

tology) of the syndromes in a middle-aged sample and

thus may not be applicable to gender differences in

onset of psychopathology. The associations of the

latent factors with the course of these syndromes in

men and women may differ from the current findings

as well. For example, the cross-sectional assessment

did not allow for modeling the possibility that ex-

posure to specific syndromes may differentially pre-

dispose men andwomen to other syndromes within or

across spectra. Despite these limitations, our findings

provide preliminary evidence that suggests that in-

vestigations of the causes of gender differences in the

prevalence of specific disordersmay benefit from eluci-

dating the causes of gender differences in average

levels of the latent factors that account for the patterns

of co-morbidity among internalizing and externalizing

syndromes, respectively.

Using the internalizing–externalizing model in

gender differences research

One goal of investigations of sex differences in the

prevalence rates of psychopathological syndromes

is to reveal etiological risk factors. The intern-

alizing–externalizing model accounts for two key

observations in the epidemiology of common mental

disorders : the patterns of co-morbidity and the

patterns of gender differences in mean levels of

internalizing and externalizing syndromes. The

degradation in fit of the strict, relative to the strong,

invariance model indicates that there are important

gender differences in variances of the individual syn-

dromes that are unaccounted for by the latent factors

as well. Use of the internalizing–externalizing model

in gender differences research would benefit from in-

clusion of a broad array of risk factors to investigate

their association with psychopathology in general, the

latent internalizing and externalizing factors, and

residual variance in the individual syndromes un-

accounted for by internalizing and externalizing. Our

results indicate that, of the many risk factors posited

to explain sex differences in diverse disorders, risk

factors that contribute to gender differences in intern-

alizing and externalizing may best account for gen-

der differences in the mean levels of specific disorders

within these spectra. While a review of general and

specific risk factors accounting for gender differences

in variance (but not to idiosyncratic mean-level dif-

ferences) in the syndromes is beyond the scope of this

discussion, we turn to those risk factors likely to be

associated with gender differences in internalizing

and externalizing.

As there is currently little evidence that risk factors

for internalizing and externalizing disorders are

specific to men or women, the sex difference in in-

ternalizing and externalizing may arise from a sex

difference in the differential exposure to risk factors.

Risk factors that are likely to account for gender dif-

ferences at the factor level will probably : (1) exhibit a

reliable mean-level sex difference (i.e. there is differ-

ential exposure to the risk factor) and (2) be associated

with multiple disorders within the internalizing or

externalizing spectrum. In turn, identification of such

risk factors will provide greater understanding of the

etiology of internalizing and externalizing, and the

internalizing–externalizing model may provide a use-

ful framework to organize risk factors for common

mental disorders. We now discuss putative risk

factors that may contribute to gender differences

in mean levels of externalizing and internalizing,

respectively.

Gender differences in risk factors for externalizing

Men exhibit a higher mean level of a number of risk

factors that are associated with multiple disorders

within the externalizing spectrum. Neuro-cognitive

deficits, early-emerging under-controlled tempera-

ment, hyperactivity, deviant peer relationships, and

personality traits associated with heightened negative

affectivity (especially aggression) and weak behav-

ioral constraint are associated with sex differences in

adolescent antisocial behavior (Moffitt et al. 2001).

Similar risk factors have been implicated in men’s

greater rates of alcohol use disorders, including

traits associated with the masculine gender role

(particularly aggressiveness), impulsivity, behavioral

undercontrol, sensation seeking, and antisociality

(Nolen-Hoeksema, 2004). While sex differences in

drug use disorders have received less attention in the

literature, a number of these risk factors have also

been associated with drug use disorders, including
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peer influence (Hawkins et al. 1992 ; Guo et al. 2002),

traits related to behavioral under-control, sensation

seeking, and impulsivity (Wills et al. 1994 ; Iacono et al.

1999 ; Sher et al. 2000 ; Agrawal et al. 2004; de Wit

& Richards, 2004 ; Lynam & Miller, 2004), neuro-

cognitive deficits (Giancola & Tarter, 1999 ; Tarter

et al. 2003), antisocial personality disorder (Grant et al.

2004b) and aggression (Brook et al. 1996 ; Reinherz

et al. 2000 ; Giancola & Parker, 2001).

Gender differences in risk factors for internalizing

Other risk factors that exhibit a gender difference have

also been posited to account for women’s greater rates

of multiple disorders within the internalizing spec-

trum. The personality trait of neuroticism or stress

reaction exhibits a reliable gender difference with

greater mean levels observed for women (Costa et al.

2001) and has been consistently associated with de-

pression and anxiety at both the phenotypic (Watson

et al. 2005) and genetic level (Roberts & Kendler, 1999 ;

Fanous et al. 2002). Neuroticism also partially accounts

for the gender difference in depression (Goodwin &

Gotlib, 2004), and accounts for much of the genetic

overlap between depression and anxiety (Jardine et al.

1984 ; Kendler et al. 1993). Rumination is another risk

factor that exhibits a reliable gender difference (Nolen-

Hoeksema & Jackson, 2001) and is associated with

anxiety as well as depression symptoms (Nolen-

Hoeksema, 2000) and partially accounts for women’s

greater depressive symptoms (Nolen-Hoeksema,

1991 ; Nolen-Hoeksema et al. 1999). Ruminative re-

sponse style may be conceptualized as a facet of a

higher-order neuroticism/negative temperament con-

struct (Watson et al. 2006).

The greater hypothalamic–pituitary–adrenal (HPA)

axis dysregulation in response to stress exhibited by

women has also been implicated in their greater rates

of depression relative to men (Young & Korszun,

1999). Abnormalities in the HPA axis activity have also

been proposed as playing a causal role in the patho-

genesis of both anxiety and depressive disorders

(Butler & Nemeroff, 1990), and are associated with

co-morbid cases of depression and anxiety (Young

et al. 2004). Reduced rates of serotonin synthesis

(Nishizawa et al. 1997) have also been implicated in the

greater rates of depression in women. The use of

selective serotonin reuptake inhibitors and other anti-

depressants for the treatment of a variety of intern-

alizing syndromes (Hudson & Pope, 1990 ; Hudson

et al. 2003) suggests that serotonin abnormalities

are not specific to depression, and that the action

of these medications may be at the level of the

general internalizing vulnerability (e.g. Knutson et al.

1998).

Summary and future directions

Based upon the available evidence, we reviewed a

number of risk factors that exhibit reliable gender dif-

ferences and are associated with multiple disorders

within the internalizing and externalizing spectra. It

appears that neuro-cognitive deficits, early-emerging

under-controlled temperament, hyperactivity, deviant

peer relationships and personality traits related to be-

havioral disinhibition and aggression are associated

with and may account for much of the sex difference

in externalizing. Neuroticism, rumination, HPA axis

dysregulation and serotonin synthesis are associated

with and may account for the sex difference in intern-

alizing. Notably, these risk factors seem to form a

coherent cluster of risk factors within spectra, but are

distinctive across spectra. Psychosocial and psycho-

biological risk factors reflecting distress and stress

reactivity may be more strongly associated with in-

ternalizing, while those reflecting relatively poorer

prefrontal cortex development and executive func-

tioning may be associated with externalizing.

Using our results that gender differences on intern-

alizing and externalizing factors account for gender

differences in specific syndromes, risk factors for in-

ternalizing and externalizing syndromes may be or-

ganized into distinct clusters, and the structure of the

risk factors themselves may reflect similar organiz-

ation to the internalizing–externalizing model. Future

research may benefit from assessing multiple dis-

orders and risk factors and examining the structure of

each along with their inter-relationships. Empirical

investigation of the organization of risk factors re-

vealed in the literature may elucidate latent ‘risk’

dimensions representing the etiological processes

underlying the internalizing and externalizing spectra.

The internalizing and externalizing dimensions may

not only account for the co-morbidity among the dis-

orders but may also serve as ‘linkage factors’ between

these risk dimensions and the syndromes. The risk

dimensions may account for mean-level gender dif-

ferences in internalizing and externalizing, which

in turn account for the gender differences in specific

syndromes. Busseri et al. (2007) provide an empirical

framework in which to examine the relationship

between risk predictors and latent linkage factors

accounting for covariation among adolescent prob-

lem behaviors. Such an approach may be a focus of

future research using the internalizing–externalizing

model.

In addition, investigation of the gender invariance

of the model should be assessed longitudinally during

periods in which prevalence of syndromes in men and

women increase (e.g. puberty) to assess whether

mean-level changes in the latent factors account for the
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gender differences in prevalence. The gender in-

variance of specific criteria of internalizing and exter-

nalizing syndromes may also be addressed in future

work. Through systematic investigation of the risk

factors contributing to gender differences in intern-

alizing and externalizing, we may increase our

understanding of the etiology of a broad array of

common psychopathological syndromes.
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