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Abstract

Recent theories have proposed a metastructure that organizes related mental disorders into broad 

dimensions of psychopathology (i.e., internalizing and externalizing dimensions). Prevalence rates 

of most mental disorders, when examined independently, are substantially lower in older than in 

younger adults, which may affect this metastructure. Within a nationally representative sample, 

the National Epidemiologic Survey on Alcohol and Related Conditions (NESARC; N = 43,093), 

we developed a dimensional liability model of common psychiatric disorders to clarify whether 

aging affects specific disorders or general dimensions of psychopathology. Significant age 

differences existed across age groups (18-24, 25-34, 35-44, 45-54, 55-64, 65-75 and 75+), such 

that older adults showed lower prevalence rates of most disorders compared to younger adults. We 

next investigated patterns of disorder comorbidity for past-year psychiatric disorders and found 

that a distress-fear-externalizing liability model fit the data well. This model was age-group 

invariant and indicated that that the observed lower prevalence of mental disorders with advancing 
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age originates from lower average means on externalizing and internalizing liability dimensions. 

This unifying dimensional liability model of age and mental disorder comorbidity can help inform 

the role of aging on mental disorder prevalence for research and intervention efforts, and service 

planning for the impending crisis in geriatric mental health.
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Introduction

The rapid growth of the geriatric population in the U.S calls for a better understanding of 

lifespan psychopathology and how prevalence rates of mental disorders progress into late 

adulthood (Jeste et al. , 1999). Because mental disorders often co-occur (Beekman et al., 

1998; Kessler et al., 2005b; Lenze et al., 2000; Schoevers et al., 2003; Manetti et al., 2013; 

Schuster et al., 2013b), recent theories have proposed a metastructure of psychiatric 

diagnoses that organizes disorders into broad dimensions of psychopathology (i.e., 

internalizing and externalizing dimensions) (Eaton, 2015). This dimensional internalizing-

externalizing model has been well established in the general population (Blanco et al., 2013; 

Insel et al., 2010; Kendler et al., 2003; Kessler et al., 2011; Kotov et al., 2011; Krueger et 

al., 2011; Krueger and Markon, 2006; Krueger et al., 2003; Krueger, 1999; Krueger et al., 

1998; Vollebergh et al., 2001) and has been shown to be invariant across numerous 

nationalities and cultures (Krueger et al., 2003), race/ethnicity (Eaton et al., 2013), gender 

(Eaton et al., 2012) and sexual orientation (Eaton, 2014), but it has never been examined 

specifically in geriatric populations.

When examined independently, the prevalence rates of most common psychiatric disorders 

are substantially lower in older than in younger adults (Donnellan and Lucas, 2008; Gum et 

al., 2009; Hasin et al., 2005; Hoertel et al., 2013; Jorm, 2000; Kessler et al., 2005a; Manetti 

et al., 2013; Schuster et al., 2013a; Seitz et al., 2010; Sunderland et al., 2014; Weissman et 

al., 1985), which may affect the structure of comorbidity. Three previous studies (Buchan et 

al., 2014; Eaton et al., 2011; Sunderland et al., 2013) have suggested that the structure of 

comorbidity may hold in individuals as they age. However, their conclusions are mainly 

based on models of a limited number of psychiatric disorders (i.e., internalizing disorders). 

In addition, since dimensions underlying psychopathology (i.e., internalizing and 

externalizing dimensions) are positively correlated (Blanco et al., 2013), it remains unclear 

whether age differences in prevalence rates of mental disorders are due to a decrease in the 

prevalence of specific disorders (and thus to a different metastructure of mental disorders in 

older adults) or to a decrease in the predisposition to one or more broad dimensions of 

psychopathology, which would be the case if this structure holds across age groups.

Testing these competing hypotheses may help explain variations in psychiatric disorders 

prevalence across the lifespan and would inform the utility of the dimensional liability 

model to frame key aspects of psychiatric nosology in older age groups (Andrews et al., 

2009; Blanco et al., 2013). If the latent structure of common psychiatric disorders is not 
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invariant between younger and older adults, the liability model of internalizing and 

externalizing dimensions would not apply to older adults, suggesting that the mechanisms 

underlying predisposition to psychopathology might vary with age. By contrast, if 

invariance were found, it would indicate that age group differences in latent 

psychopathological liabilities account for the observed age group differences in prevalence 

rates of psychiatric disorders. It might also be possible to develop a dimensional liability 

model of age and disorder comorbidity to inform the role of aging in mental disorder 

prevalence for research and intervention efforts (Eaton et al., 2012; Eaton et al., 2011).

This report used a nationally representative sample of 43,093 individuals to examine the age 

invariance of a liability model of common psychiatric disorders in the US. We a priori 

divided adult participants into seven age groups, i.e., 18-24, 25-34, 35-44, 45-54, 55-64, 

65-75 and >75 years. First, we sought to determine the latent comorbidity structure of 

common psychiatric disorders in these seven age groups separately. Secondly, we tested 

whether the structure of psychopathology was similar across the seven age groups (i.e., age 

group invariant). Finally, if invariance were found, we sought to examine whether the lower 

predisposition to mental disorders among older adults would concern externalizing or 

internalizing dimensions or both dimensions.

Material and methods

Participants

This study utilized data from 43,093 individuals who participated in the first wave of the 

National Epidemiologic Survey on Alcohol and Related Conditions (NESARC), conducted 

in 2001-2002. The design of the NESARC has been detailed elsewhere (Grant et al. , 2009; 

Grant et al., 2003). The first wave of NESARC was a representative sample of the civilian, 

non-institutionalized United States population, aged 18 and older. The overall survey 

response rate was 81%. Young adults, African Americans, and Hispanics were oversampled. 

Data were weighted at the individual and household levels in order to adjust for 

oversampling and nonresponse on demographic variables (e.g., age, race/ethnicity, sex, 

region, and place of residence) to be representative of the U.S. civilian population based on 

the 2000 census (Grant et al., 2009). The research protocol, including written informed 

consent procedures, received full human subjects review and approval from the U.S. Census 

bureau and the Office of Management and Budget.

Measures

Definition of age groups—To provide a finer-grained examination of the effects of age 

on the structure of psychiatric disorders that has been possible in previous national studies, 

we divided participants into seven age groups, i.e., 18-24, 25-34, 35-44, 45-54, 55-64, 65-75 

and >75 years. The two later age groups offer the opportunity to detect a change of the 

metastructure of common psychiatric disorders that could occur later in life and would thus 

have been blurred by merging all participants older than 65 years of age (Reynolds et al., 

2006). The five other age groups comprised participants 18 to 64 years of age. In the 

NESARC, participants aged 18-24 years (N=5199), 25-34 years (N=7759), 35-44 years 

(N=9090), 45-54 years (N=7625), 55-64 years (N=5215), 65-75 years (N=4685) and >75 
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years (N=3520) included, respectively, 13.0% (SE=0.3), 18.5% (SE=0.3), 21.2% (SE=0.3), 

18.8% (SE=0.3), 12.3% (SE=0.2), 9.6% (SE=0.2) and 6.6% (SE=0.2) of the sample.

Assessments of DSM-IV mental disorders—Mental disorders were assessed using 

the Alcohol Use Disorder and Associated Disabilities Interview Schedule, DSM-IV version 

(AUDADIS-IV), a structured diagnostic instrument administered by trained lay interviewers 

(Grant et al., 2009). Axis I diagnoses included nicotine dependence, alcohol dependence, 

dependence on drugs (i.e., cannabis, amphetamine, hallucinogen, cocaine, heroin, opioid and 

inhalant), major depressive episode, dysthymic disorder and anxiety disorders (panic 

disorder with and without agoraphobia, social anxiety disorder, specific phobia, and 

generalized anxiety disorder). For all Axis I disorders, diagnoses were made in the past 12 

months. Antisocial personality disorder was assessed on a lifetime basis (Grant et al., 2009). 

The test-retest reliability and validity of AUDADIS-IV measures of past year DSM-IV 

psychiatric disorders and lifetime antisocial personality disorder range from good to 

excellent for substance use disorders and fair to good for other disorders (Canino et al., 

1999; Chatterji et al., 1997; Grant et al., 2003; Grant et al., 1995; Hasin et al., 1997). 

Further, the AUDADIS-IV includes assessment of clinically significant distress and 

impairment after the syndrome is fully characterized (Hasin et al., 2005).

Statistical Analyses—Weighted percentages and their corresponding standard errors 

were calculated to provide descriptive information about the prevalence of past year 

psychiatric disorders and lifetime antisocial personality disorder across the 7 age groups. We 

performed a set of bivariate logistic regressions to yield odds ratios (ORs) and 95% 

confidence intervals (CIs) characterizing the association between disorders and the 7 age 

groups (Le Strat and Hoertel, 2011). Odds ratios used younger age group (participants aged 

18 to 24 years) as the reference comparison group.

Next, we used confirmatory factor analysis (CFA) to identify the latent structure underlying 

individual mental disorders assessed at Wave 1. We built upon the CFA model fit in prior 

work (Insel et al., 2010; Kendler et al., 2003; Kessler et al., 2011; Kotov et al., 2011; 

Krueger et al., 2011; Krueger and Markon, 2006; Krueger et al., 2003; Krueger, 1999; 

Krueger et al., 1998; Vollebergh et al., 2001), including on these data (Eaton et al., 2012; 

Blanco et al., 2013; Magidson et al., 2014), which generated two broad dimensions of 

psychopathology: (1) an internalizing dimension defined by two latent factors, i.e., distress 

(measured by major depression, dysthymia and generalized anxiety disorder) and fear 

(measured by panic disorder with and without agoraphobia, social anxiety disorder and 

specific phobia) and (2) an externalizing dimension measured by nicotine dependence, 

alcohol dependence, drug dependence and antisocial personality disorder (Figure 1). We 

examined measures of goodness-of-fit, including the comparative fit index (CFI), the 

Tucker–Lewis index (TLI), and the root mean squared error of approximation (RMSEA). 

CFI and TLI values greater than 0.95 and values of RMSEA less than 0.06 are commonly 

used to indicate good model fit and were used as cut-offs (Hu and Bentler, 1999).

Finally, we used a multiple-group structural equation model and examined whether the 

measurement parameters were invariant across age groups. Tests of invariance for indicators 

such as categorical diagnoses require methods appropriate for modeling categorical 
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variables (Millsap and Meredith, 2007). In this approach, factor loadings and thresholds are 

constrained to equality or freed, in tandem, across the seven age groups. In our first model 

(the “unconstrained model”), loadings and thresholds were free across groups, factor means 

were set to zero in all groups, and scaling factors were fixed to one in all groups. In the 

second model (the “constrained model”), loadings and thresholds were constrained to 

equality across age groups, factor means were set to zero in the youngest age group and 

were free in all older age groups, and scaling factors were fixed to one in the youngest age 

group and were free in all older age groups.

Based on simulations, Cheung and Rensvold (2002) proposed a CFI difference critical value 

of .01 be used to test whether the addition of constraints leads to notably worse model fit in 

factorial invariance studies. More parsimonious models use fewer freely estimated 

parameters. In model comparisons, we defined the optimal model by means of the best fit 

(CFI, TLI, and RMSEA), model parsimony (number of free parameters), CFI critical 

difference of .01 and interpretability of the factors.

Standardized estimates indicate how many standard deviations higher (or lower) the mean of 

the latent variable underlying the binary outcome are expected to be for each increase in an 

additional unit of that latent factor while adjusting for all other factors. To avoid including 

associations that could be significant due to multiple testing or the large sample size, we 

decided a priori to evaluate statistical significance using a two-sided design with alpha set at 

0.005 (Godfrey, 1985).

All analyses were conducted in Mplus Version 7.2 (Muthén and Muthén, 1998) to account 

for the NESARC's complex design. The default estimator for the analysis was the variance-

adjusted weighted least squares (WLSMV), a robust estimator appropriate for dichotomous 

observed variables such as the ones used in this study (Muthén and Muthén, 1998).

Results

Prevalence rates of past year psychiatric disorders and lifetime antisocial personality 
disorder across age groups

Compared to the youngest age group, major depressive episode, alcohol dependence and 

drug dependence were significantly less prevalent in all of the older age groups. Prevalence 

rates of panic disorder, social anxiety disorder and specific phobia were significantly lower 

among participants older than 65 of age than among those aged 18-24 years. Antisocial 

personality disorder, nicotine dependence and generalized anxiety disorder were 

significantly less prevalent respectively in participants older than 35 years, 45 years and 75 

years than in those aged 18-24 years. There was no significant difference in prevalence of 

dysthymia in older age groups compared to the youngest group (Tables 1 and 2).

Structure of disorders

In CFAs (Table 3), guided by previous studies (Blanco et al., 2013; Magidson et al., 2014; 

Eaton et al., 2012; Insel et al., 2010; Kendler et al., 2003; Kessler et al., 2011; Kotov et al., 

2011; Krueger et al., 2011; Krueger and Markon, 2006; Krueger et al., 2003; Krueger, 1999; 

Krueger et al., 1998; Vollebergh et al., 2001), we parameterized each diagnosis to load on 
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only one of the dimensions of psychopathology. Internalizing and externalizing dimensions 

were allowed to correlate each other. The distress-fear-externalizing CFA model met 

statistical criteria for a good fit in the total sample and within each age group (Table 3).

Age groups invariance of the distress-fear-externalizing psychopathological structure

Because the distress-fear-externalizing model fit well in the seven age groups, we further 

examined whether the magnitude of measurement parameters were invariant across age 

groups. We fit the unconstrained and constrained models in the seven age groups 

simultaneously using a multiple-group CFA (Table 3). The constrained model had a better 

fit for TLI and RMSEA with greater parsimony than did the unconstrained model and the 

CFI critical difference of .01 was not exceeded. The constrained model is depicted in Figure 

1. In addition to the general structure, factor loadings and thresholds for all diagnoses were 

not significantly different across the seven age groups. Thus, the structure of the 10 assessed 

disorders, including the relationships between them and the underlying latent dimension, can 

be considered age invariant.

Means standing on the internalizing and externalizing dimensions across age groups

Standardized means of the latent internalizing and externalizing factors were fixed to zero in 

the youngest age group and freely estimated in older age groups. Standardized means of the 

externalizing dimension were significantly lower in all older age groups compared to the 

youngest group, ranging from -.39 (SE=0.09) in participants aged 25-34 years to -2.00 

(SE=0.23) in those older than age 75. The standardized mean of the internalizing dimension 

was significantly lower in participants older than 55 years compared to those aged 18-24 

years, ranging from -.38 (SE=0.11) in participants aged 55-64 years to -.72 (SE=0.14) in 

those aged 65-75 years (Table 4). These standardized means can be interpreted as z-scores 

(e.g., individuals aged 18-24 years were approximately 0.72 standard deviations higher on 

past-year internalizing liability than those aged 65-75 years). Because of the complete 

factorial invariance, these results indicate that the observed lower prevalence of mental 

disorders with advancing age originates from lower average levels of the externalizing 

dimension in individuals aged 25-54 years and from lower average levels of both 

externalizing and internalizing dimensions in individuals older than 55 years compared to 

those aged 18-24 years.

Discussion

In a large nationally representative sample, the underlying structure of 10 common mental 

disorders was well described by the distress-fear-externalizing structure in older adults. This 

structure was invariant across seven age groups. A lower predisposition to both internalizing 

and externalizing dimensions, as measured by lower scores on these latent variables, 

contributed to explain the observed lower prevalence of mental disorders in older adults.

The present study is the first, to our knowledge, to test age invariance in the internalizing-

externalizing liability model of disorder comorbidity using a wide range of categorical 

DSM-IV disorders as indicators in seven age groups. Our results indicate that this model, 

well established for the general adult population (Blanco et al., 2013; Eaton et al., 2012; 
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Insel et al., 2010; Kendler et al., 2003; Kessler et al., 2011; Kotov et al., 2011; Krueger et 

al., 2003; Krueger et al., 1998; Vollebergh et al., 2001), holds for the older population, and 

suggests that these dimensions of psychopathology remain invariant from early to late 

adulthood. These results also suggest that psychiatric disorders in older adults are not mere 

the consequence of aging, but rather reflect the continuity of shared psychological and 

biological processes underlying these broad psychopathological dimensions that remain 

active throughout adult life. From the biological perspective, older and younger adults have 

similar genetic risk profiles for depressive and anxiety disorders (Demirkan et al., 2011). 

There is also evidence of the general continuity across the lifespan of some adaptive defense 

mechanisms (e.g., sublimation or suppression) (Lenzenweger et al., 2004; Segal et al., 2007) 

and cultural representations and practices, which may contribute to the continuity of 

mechanisms underlying these broad dimensions. These findings suggest that intervention 

programs (Andrews et al., 2009; Galea et al., 2004) that target the global core processes of 

internalizing and externalizing dimensions would also apply to the older population. 

Furthermore, the percentage of persons in the US living in institutional settings increases 

with age from 1% (65-74 years) to 3% (75-84 years) to 11% (≥85) (American Association 

for Geriatric Psychiatry, 2008). The invariance of this structure of psychopathology across 

age groups found in this study underscores the need to anticipate the shortage of health care 

providers with geriatric expertise, and specifically health care providers with geriatric 

mental health expertise, that this demographic transition will induce.

While numerous previous studies have consistently demonstrated that psychiatric disorders 

are less common in the older population (Donnellan and Lucas, 2008; Gum et al., 2009; 

Hasin et al., 2005; Hoertel et al., 2013; Jorm, 2000; Kessler et al., 2005a; Manetti et al., 

2013; Schuster et al., 2013a; Seitz et al., 2010; Sunderland et al., 2014; Weissman et al., 

1985), our study demonstrates that the observed lower prevalence of mental disorders in this 

population originates from its decrease in average psychopathological load, as measured by 

lower scores on the internalizing and externalizing latent liability dimensions. Several 

factors may contribute to this decreased load. Neuroticism is strongly related to the latent 

internalizing dimension (Griffith et al., 2010). Because dimensions of psychopathology are 

correlated (Slade, 2007), lower levels of neuroticism may contribute to decrease latent 

propensities in the other dimensions to experience comorbid mental disorders in older 

adults. According to socioemotional selectivity theory (Blazer and Hybels, 2005), when 

constraints on time are perceived, as is often the case in old age, emotional regulation 

becomes a higher priority and emotional goals focused on regulation assume primacy 

(Charles, 2010). As individuals accumulate experiences during their lives, many may 

acquire a greater ability to maintain an attitude of serenity through stressful events. 

Furthermore, lower levels of neuroticism in older adults may be related to changes in the 

neural substrates of emotion (Williams et al., 2006). Prior research (Mather, 2012; Mather et 

al., 2004; Williams et al., 2006) suggests that the responsiveness of amygdalae decreases 

over time for negative but not for positive emotions. As they age, adults may thus start to 

pay less attention to negative than positive emotional stimuli, and become less likely to 

remember negative than positive emotional events.

Healthier lifestyles (including the absence of alcohol, nicotine and illicit drug consumption) 

and better protection from some social risks in older adults (Blazer and Hybels, 2005), 
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cohort effects on sociodemographic and environmental characteristics (e.g., differential rate 

in exposure to stressful life events or use of drugs) (Keyes et al., 2011; Simon et al., 1995), 

premature mortality among individuals with mental disorders and period effects (Beekman 

et al., 1999; Bruce and Leaf, 1989; Hoertel et al., 2014; Kessler et al., 2010; Lemogne et al., 

2013; Tsuang and Simpson, 1985) may also contribute to explain lower propensity to 

psychopathology among older adults. These findings suggest that prevention efforts that 

focus on age-related core psychological processes (such as neuroticism levels) are likely to 

be effective in multiple disorders. A better understanding of the causes of the lower 

predisposition to psychopathology in the elderly (e.g., shift in responsiveness to positive and 

negative emotional stimuli) may also lead to improving the prevention of mental disorders in 

younger adults. Since older adults tend to report lower rates of some stressful life events 

than younger adults (Blazer and Hybels, 2005), the interaction between dimensions of 

psychopathology and environmental stressors could be a particularly fruitful focus for future 

research on aging and mental disorders.

This study has several limitations. First of all, although diagnoses were obtained with a 

structured diagnostic instrument, they could have been subject to recall biases, particularly 

in older adults with cognitive impairment (Zahodne and Tremont, 2013). However, all 

disorders (except for antisocial personality disorder) were assessed on a 12-month time 

frame, limiting those biases. In addition, the prevalence rates found in this study are 

consistent with those of prior studies (Donnellan and Lucas, 2008; Gum et al., 2009; Hasin 

et al., 2005; Hoertel et al., 2013; Jorm, 2000; Kessler et al. 2005a; Manetti et al., 2013; 

Schuster et al. 2013a; Seitz et al., 2010; Sunderland et al., 2014; Weissman et al., 1985), 

including studies conducted among institutionalized individuals. Secondly, the lifetime 

assessment of antisocial personality disorder may have favored the invariance across age 

groups. However, measurement parameters, including correlations between latent factors, 

were invariant across age groups. Finally, diagnostic information was collected by 

extensively trained lay interviewers rather than clinicians. However, a fully structured 

instrument was used, which resulted in generally good diagnostic reliability levels for all 

diagnoses (Canino et al., 1999; Chatterji et al., 1997; Grant et al., 2003; Grant et al., 1995; 

Hasin et al., 1997).

Despite these limitations, we found that a internalizing-externalizing dimension liability 

model of mental disorder comorbidity is age invariant, indicating that the lower prevalence 

of categorical mental disorders in older adults originates from lower average means on these 

two latent liability dimensions. This age-invariant dimensional liability model of mental 

disorder comorbidity may help improve integrative understanding of the interplay of aging 

with psychopathology and the development of new and developmentally matched treatments 

of mental disorders in older adults.
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Highlights

Prevalence rates of most mental disorders are lower in older than in younger adults.

We examined whether aging affects specific disorders or dimensions of 

psychopathology.

A distress-fear-externalizing liability model of mental disorders fit the data well.

This model was invariant across seven age groups.

Aging affected dimensions of psychopathology and not specific disorders.

This model can help inform the role of aging for research and intervention efforts.
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Figure 1. Age groups invariant (constrained) model of the latent structure of psychiatric 
disorders
Ellipses are used to denote latent constructs; rectangles are used to denote the observed 

variables measuring these constructs.

All factor loadings and covariance measures are standardized and significant (two-sided p 

< .005).

Values separated by slashes are respectively for participants 18-24, 25-34, 35-44, 45-54, 

55-64, 65-75 and >75 years of age. Values differ slightly across age groups due to 

standardization.

All disorders were assessed on a 12-month basis except for antisocial personality disorder 

which was assessed on a lifetime basis.

MDE: major depressive episode, GAD: generalized anxiety disorder, SAD: social anxiety 

disorder, ASPD: antisocial personality disorder.
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Table 3
Model fit statistics

Model CFI TLI RMSEA # Free

Total Sample (N=43,093) 0.985 0.979 0.012 23

 18-24y (N=5199) 0.984 0.978 0.014 23

 25-34y (N= 7759) 0.985 0.979 0.012 23

 35-44y (N=9090) 0.983 0.976 0.014 23

 45-54y (N= 7625) 0.984 0.977 0.012 23

 55-64y (N= 5215) 0.970 0.957 0.011 23

 65-75y (N=4685) 0.970 0.958 0.008 23

 >75y (N=3520) 0.981 0.973 0.013 23

Multi-group (7 age groups)

 Unconstrained model 0.981 0.973 0.012 161

 Constrained model 0.977 0.975 0.011 95

Total sample analyses modeled the seven age groups together. Multiple group analyses modeled the seven age groups simultaneously as seven 
separate groups.

Unconstrained models allowed each age group to have unique model parameters.

Constrained (invariant) models constrained factor loadings and thresholds to equality across age groups.

CFI: comparative fit index, TLI: Tucker-Lewis index, RMSEA: root mean squared error of approximation.

#
Free: number of freely estimated parameters.
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