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Abstract

Purpose There is a paucity of research examining the

relationship between personality disorders (PDs) and

chronic physical comorbidities. Consequently, we investi-

gated associations between individual PDs and PD Clus-

ters, and various common disease groups [cardiovascular

disease (CVD), diabetes, arthritis and gastrointestinal dis-

ease (GI)] in a nationally representative survey of adults

from the United States.

Methods This study utilized pooled data (n = 34,653;

C20 years) from Waves 1 and 2 of the National Epide-

miologic Survey on Alcohol and Related Conditions. PDs

were assessed using the Alcohol Use Disorder and Asso-

ciated Disabilities Interview Schedule- Diagnostic and

Statistical Manual of Mental Disorders, Fourth Edition.

Physical conditions were based on self-reports of being

diagnosed by a health professional. Unadjusted and

adjusted logistic regressions examined the relationship

between PDs and physical conditions.

Results After adjustment (sociodemographic factors,

past-year mood, anxiety and substance use disorders),

Clusters A, B and C PDs were each associated with

physical conditions (all p B 0.01). Of the individual PDs,

schizoid, schizotypal, narcissistic, borderline and obses-

sive–compulsive PDs were associated with CVD (all

p B 0.01) among younger adults. Paranoid, antisocial,

borderline and avoidant PDs and younger adults with

schizoid, schizotypal and obsessive–compulsive PDs were

each associated with arthritis (all p B 0.01). Significant

associations were seen between paranoid, schizoid and

schizotypal PDs and diabetes (all p B 0.01). Finally,

schizotypal, antisocial, borderline and narcissistic PDs

were associated with GI conditions (all p B 0.01).

Conclusions PDs were consistently associated with

physical conditions. Investigation of PDs and their rela-

tionship with physical health outcomes warrant further

research attention as these findings have important clinical

implications.

Keywords Personality disorders � Comorbidity � Physical

conditions � NESARC

Introduction

Personality disorder (PD) is characterized by marked and

relatively enduring impairments in self-organization and
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interpersonal relating that deviate from cultural norms

[1]. The DSM-5 has continued the DSM-IV definition of

PD as a group of 10 disorders that are organized into

three Clusters, based on similar features among these

disorders. Cluster A encompasses odd or eccentric fea-

tures; Cluster B encompasses dramatic, emotional, and

impulsive features; and Cluster C encompasses anxious

and fearful features [1]. The prevalence of these PDs in

the community is estimated to be between 4.4 and

13.4 % [2–5]. PD is increasingly recognized as having

significant public health implications in its own right and

due to high rates of co-occurrence with and effects upon

other psychiatric disorders and high levels of functional

impairment and physical disability [6, 7]. Furthermore,

PD has been linked with adverse consequences in other

public health domains, such as education and employ-

ment [8] and crime [9]. However, little is known about

the effects of PD on physical health.

Both psychiatric disorders and many common and

chronic diseases including cardiovascular diseases (CVD),

diabetes, gastrointestinal (GI) diseases and musculoskeletal

disorders are national health priorities in many countries,

due to their significant health and economic burden. An

increasing body of population-based research has demon-

strated that there is an important and complex link between

psychiatric disorders and physical conditions. For example,

mood and psychotic disorders in particular, and to a lesser

extent anxiety and substance use disorders have been

associated with an increased risk of physical conditions,

which are hypothesized to be mediated by a host of bio-

logical, psychological and social factors [10–15]. Pre-

liminary research also suggests that PD is associated with

physical conditions [16–20]. For example, data from a

national household survey of Great Britain found adoles-

cents and adults (16–74 years) who screened positive for

PD were more likely to report having ischemic heart dis-

ease or stroke [16]. Due to the brief measures used to

screen for PD, the findings from that study were discussed

in the context of those ‘‘at risk’’ only; it is imperative that

studies utilize structured, validated measures of PD, in

order to overcome prior methodological limitations.

Moreover, longitudinal data (23-year follow-up) from

adults in the United States Baltimore Epidemiological

Catchment Area study revealed that DSM-III Cluster B PD

was associated with incident self-reported CVD [20] and

CVD related mortality. It was reported that methodological

shortcomings precluded further analyses examining asso-

ciations between Clusters A and C PD with CVD, which

led the authors to call for large-scale epidemiological

studies with sufficient statistical power to undertake these

analyses [20]. These investigations might be particularly

important given that Cluster A PDs and features [21, 22],

and Cluster C [21] have been shown to be associated with

higher prevalence of cigarette smoking (a robust risk factor

for CVD and type 2 diabetes).

Others have shown individual PDs (chiefly from Cluster

B) to be associated with increased risk for CVD, hepatic

diseases, GI diseases, venereal disease, and overall medical

burden [17, 19]. However, there are inconsistencies among

study findings as to whether PD presents unique risk for

physical comorbidities independent of the effects of other

co-occurring mental disorder including depression [19, 20,

23] which has been shown to be associated with the

development of CVD [24]. Furthermore, it is unknown

whether each DSM-IV PD is associated with increased risk

of a variety of commonly occurring physical conditions

independent of other mental disorders.

It is also plausible that inconsistencies in the literature

might be explained by age; with sample characteristics of

prior studies varying considerably in age ranges such as

16–74 years [16], C18 years [17, 25], and 55–65 years in

another [23]. However, prior studies have not further

extrapolated the relationship between PDs and physical

comorbidities by investigating these associations in

younger and older age strata.

Therefore, the aim of this study was to examine whether

each of the DSM-IV PDs and each of the Cluster A, B, and

C PD groups is associated with CVD, arthritis, diabetes and

GI disease, utilizing data from a nationally representative

sample of US adults enrolled in the National Epidemiol-

ogic Survey on Alcohol and Related Conditions (NES-

ARC). Furthermore, while prior studies have reported

promising preliminary data, we sought to extend their

findings to determine whether both age and/or gender may

be an effect modifier in the relationship between PDs and

physical comorbidities. Such analyses might provide a

context for identifying whether the risk for physical health

conditions is age and/or gender dependent, and whether PD

might present a unique risk above the known risks of other

psychiatric disorders in the expression of physical health

conditions not only in older adult populations but also

much earlier in the lifespan. The current study aims to

address a current gap in the evidence-base by undertaking a

structured and validated examination of all current PDs,

along with high prevalence physical comorbidities utilizing

a representative, US population-based cohort.

Materials and methods

Sample and procedures

We analyzed data from waves 1 (2001–2002) and 2

(2004–2005) of the NESARC, a nationally representative

sample of community-dwelling American adults

(C20 years) residing in the US including the Districts of
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Columbia, Alaska, and Hawaii. A total of 34,653 partici-

pants responded to both waves, which resulted in a

response rate of 86.7 % for wave 2 (i.e., 86.7 % of eligible

participants from wave 1 responded at wave 2). The

cumulative response rate was 70.2 %, which equals the

product of the wave 1 (81.0 %) and wave 2 (86.7 %)

response rates.

The sample excludes adults who were deceased, depor-

ted, institutionalized or on active military duty on follow-

up. Trained lay interviewers from the US Census Bureau

with at least 5 years of experience conducted face-to-face

interviews and written informed consent was obtained from

all participants. The US Census Bureau and the US Office of

Management and Budget reviewed the research protocol

and provided full ethical approval. A more detailed

description of methodology and sampling procedures of the

NESARC can be found elsewhere [26, 27].

Psychiatric disorders

DSM-IV axis I and II disorders were assessed using the

Alcohol Use Disorders and Associated Disabilities Inter-

view Schedule IV (AUDADIS-IV), a reliable and valid

instrument designed for administration to the general

population by lay interviewers [28].

The primary variables of interest were lifetime DSM-IV

PDs. During wave 1, seven PDs were assessed (avoidant,

dependent, obsessive–compulsive, paranoid, schizoid, his-

trionic and antisocial PDs), and the other three were assessed

in wave 2 (borderline, schizotypal, and narcissistic PDs).

Past-year diagnoses of any mood disorder (i.e., major

depression, dysthymia, and mania or hypomania), any anx-

iety disorder (i.e., panic disorder with and without agora-

phobia, social phobia, specific phobia, generalized anxiety

disorder, and posttraumatic stress disorder), and any sub-

stance use disorder (i.e., alcohol abuse and dependence,

nicotine dependence, and drug abuse and dependence) were

also assessed at wave 2. [29]. Derived from US population-

based samples, test–retest reliability coefficients for diag-

noses of the individual PDs assessed in wave 1 were in the

fair to good range (k = 0.40–0.67); and slightly higher

(k = 0.67–0.71) for those assessed in wave 2 [29]. Similarly,

test–retest reliability coefficients for other lifetime and past-

year DSM-IV mental disorders were in the fair to good range:

substance use (k = 0.60–0.74), mood (k = 0.58–0.65), and

anxiety disorders (k = 0.40–0.52) [28]. In addition, there is

some support for the classification of PDs into Clusters A, B,

and C using the AUDADIS-IV [30].

Physical conditions

Past-year prevalence of physical conditions was assessed at

wave 2 and included CVDs (chest pain or angina pectoris,

rapid heartbeat or tachycardia, a heart attack or myocardial

infarction (MI), stroke, hypertension, arteriosclerosis, or

any other form of heart disease), diabetes, arthritis and GI

diseases (stomach ulcer or gastritis). The survey assessed

physical conditions by first having respondents indicate if

they had one of the physical conditions in the past year. If

they endorsed having the physical condition, they were

subsequently asked if a physician or other health profes-

sional made the diagnosis. In this study, the latter (more

stringent criterion) was used. These measures of physical

conditions have been used in several previous studies [17,

19, 31], and self-reported data have been shown to have

acceptable concordance with medical records of diagnosed

physical conditions [32]. Details of data collection

regarding the independent and dependent variables of

interest are published in greater detail elsewhere [19].

Socio-demographics

In the present study, we examined the following wave 2

socio-demographic variables as covariates: age, sex, race/

ethnicity, education, household income, and marital status.

In part, aging populations have influenced epidemiological

patterns of increasing non-communicable diseases world-

wide [33]. Age has also been shown to have moderating

effects upon the relationship between psychiatric and

physical comorbidities [34]. Therefore, we also examined

age as an interaction term in our analyses. For the covar-

iates, we assessed age as a continuous variable and cate-

gorized sex, race/ethnicity (White, Black, American

Indian/Alaska Native, Asian/Native Hawaiian/Other Paci-

fic Islander, and Hispanic, other), educational attainment

(less than high school, high school, some college or

higher), household income in $US (0–$19,999, $20,000–

$34,999, $35,000–$59,999, and $60,000?), and marital

status (married or living with someone as if married,

widowed/separated/divorced, never married). To examine

interactions between age, PDs and comorbidities, we

applied the dichotomized categories of\55 and C55 years

of age, to maintain consistency with prior research exam-

ining other mental disorders and outcomes related to

physical health and service utilization [25, 35–37]. Fur-

thermore, some studies have suggested that epidemiologi-

cal transitions such as earlier-and later-age to retirement,

reduce the relevancy of a traditional cut-point of 65 years

[36–38].

Statistics

We calculated cross tabulations, which provided weighted

prevalence rates for the primary variables of interest across

each of the assessed physical conditions. PDs were also

categorized into Cluster A (paranoid, schizoid, and
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schizotypal), Cluster B (antisocial, borderline, histrionic,

and narcissistic), Cluster C (avoidant, dependent, and

obsessive–compulsive), and any PD.

Bivariate logistic regressions first examined the rela-

tionship between any PD, PD Clusters, and each specific

PD with past-year physical conditions. Multivariate logistic

regression further examined the relationship between life-

time PDs and physical conditions in a model adjusting for

the socio-demographic variables and any past-year mood,

anxiety, and substance use disorder. We performed inter-

actions with the dichotomous age variable (\55, C55 years

old) in the unadjusted model. For those interactions that

were significant, data were stratified and the results are

displayed accordingly in both unadjusted and adjusted

models (Tables 2, 3, 4, 5).

To control for type I error and multiple comparisons, a

more conservative p value is reported (p B 0.001 or

p B 0.01) with associated 99 % confidence intervals (99 %

CI). These data were analyzed using SUDAAN 10.0.1 [39],

which employs the Taylor series linearization method [40]

for variance estimation to account for the complex sam-

pling design of the NESARC. Appropriate weighting to

these data were applied to ensure representativeness of the

US population, which adjusted for socio-demographic

variables and response/nonresponse based on the 2,000 US

Census [41].

Results

Table 1 presents the characteristics of the study population,

stratified by the physical conditions (CVD, arthritis, dia-

betes and GI disease) and age (\55 and C55 years).

Cardiovascular disease

Of those with a PD, 29.1 % had comorbid CVD. When

stratified by Clusters, 32.1 % with a Cluster A PD had

CVD, 29.0 % of those with a Cluster B PD and 30.6 %

with a Cluster C PD.

In the bivariate analyses (Table 2), we observed sig-

nificant and positive associations between younger adults

(\55 years) with PDs from Clusters A, B and C, and

CVDs. There were also significant and positive associa-

tions for the individual PDs: schizoid, schizotypal and

CVD, and a significant negative association for antisocial

and CVD. Among older adults (\55 years), significant and

positive associations were observed for borderline, depen-

dent, and obsessive–compulsive PDs, and CVD.

In the adjusted model (Table 2), among younger adults,

Cluster A PDs showed the strongest positive association

with CVD (AOR 1.36, 99 % CI 1.14–1.63), followed by

Cluster B PDs (AOR 1.27, 99 % CI 1.07–1.50), and then C

(AOR 1.23, 99 % CI 1.03–1.46). Of the individual PDs,

significantly greater odds for CVD were observed for

comorbid schizoid (AOR 1.50, 99 % CI 1.20–1.89),

schizotypal (AOR 1.64, 99 % CI 1.34–2.02), and narcis-

sistic PDs (AOR 1.20, 99 % CI 1.01–1.42). Significant and

positive associations with CVD were also observed in the

younger age group for borderline (AOR 1.47, 99 % CI

1.17–1.85) and obsessive–compulsive PDs (AOR 1.25,

99 % CI 1.04–1.50). The association between antisocial

PD and CVDs was not sustained after adjustment

(Table 3).

Arthritis

Of those individuals with any PD, a Cluster A, B or C PD,

22.8, 24.7, 22.1 and 25 % had comorbid arthritis, respec-

tively. Significant and positive associations were observed

between Cluster A and C PDs and arthritis among younger

adults, and both Cluster A and C PDs among older adults

(Table 3). Of the individual PDs, borderline, and avoidant

were each significantly and positively associated with

arthritis. Significant and positive associations were also

seen with arthritis among younger adults for obsessive–

compulsive and schizoid, and for both age groups for

schizotypal.

In the adjusted model (Table 3), younger adults with

Cluster A PDs showed the strongest positive association

with comorbid arthritis (AOR 1.38, 99 % CI 1.11–1.75),

followed by those of any age with PDs in Cluster B (AOR

1.38, 99 % CI 1.18–1.60), and C among younger adults

(AOR 1.35, 99 % CI 1.08–1.69). Of the individual PDs,

there was an increased odds of arthritis for those meeting

criteria for paranoid (AOR 1.28, 99 % CI 1.02–1.61),

antisocial (AOR 1.61, 99 % CI 1.24–2.07), borderline

(AOR 1.59, 99 % CI 1.27–1.98) and avoidant PDs (AOR

1.47, 99 % CI 1.11–1.96). There were also significantly

increased odds for arthritis among younger adults with

schizoid (AOR 1.62, 99 % CI 1.16–2.26), schizotypal

(AOR 1.58, 99 % CI 1.18–2.13) and obsessive–compulsive

PDs (AOR 1.41, 99 % CI 1.12–1.79).

Diabetes

Of those individuals with any PD, 8.5 % had comorbid

diabetes. 10.2 % with Cluster A had diabetes, 8.1 % of

those with Cluster B and 8.5 % with Cluster C PDs.

In bivariate analyses (Table 2), only Cluster A PDs and

schizotypal were significantly associated with diabetes.

In multivariate analyses, the only PD Cluster to show a

significant association with diabetes was Cluster A (AOR

1.50, 99 % CI 1.21–1.88) (Table 4). We also observed

significant associations with diabetes in those of all ages

from paranoid (AOR 1.46, 99 % CI 1.08–1.98, schizoid
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(AOR 1.44, 99 % CI 1.02–2.03) and schizotypal PDs

(AOR 1.51, 99 % CI 1.12–2.04) (Table 4).

Gastrointestinal disease

Of individuals with any PD, the overall proportion with

comorbid GI diseases was 8.8 %. We observed 10.5 % of

individuals with Cluster A, 9.7 % of those with Cluster B

and 8.9 % from Cluster C to have GI diseases.

In the bivariate analyses (Table 5), there were signifi-

cant and positive associations between GI diseases and

Cluster A, B and C PDs. With the exception of histrionic

PD, there were also significant and positive associations

between all PDs and GI diseases.

After adjustment, there was an increased risk of GI

disease for those with a Cluster A (AOR 1.41, 99 % CI

1.16–1.72) and Cluster B PD (AOR 1.48, 99 % CI

1.20–1.81) (Table 5). Of the individual PDs, paranoid

Table 1 Socio-demographic characteristics of the study population (n = 34,653), lifetime prevalence of DSM-IV axis I and physical conditions,

presented as frequencies and percentages

Total

n (%)

(n = 34,653)

Cardiovascular

disease

n (%)

(n = 10,687)

Arthritis

n (%)

(n = 7,826)

Diabetes

n (%)

(n = 3,201)

Gastrointestinal

disease

n (%)

(n = 2,408)

Gender

Women 20,089 (52.1) 6,485 (30.8) 5,332 (26.0) 1,880 (8.4) 1,630 (7.7)

Men 14,564 (47.9) 4,202 (27.3) 2,494 (17.1) 1,321 (8.0) 778 (5.1)

Age

\55 years 22,341 (66.1) 3,805 (16.2) 2,391 (10.8) 989 (3.9) 1,153 (5.0)

C55 years 12,312 (34.0) 6,882 (54.4) 5,435 (43.1) 2,212 (16.4) 1,255 (9.3)

Race/ethnicity

White, non-hispanic 20,161 (70.9) 6,296 (30.4) 5,016 (23.9) 1,577 (7.6) 1,324 (6.4)

Black, non-hispanic 6,587 (11.1) 2,617 (34.3) 1,661 (21.2) 880 (11.5) 467 (6.1)

American Indian/Alaska Native, non-hispanic 578 (2.2) 179 (32.8) 149 (26.6) 76 (12.3) 52 (9.9)

Asian/Native/Hawaiian/Pacific Islander, non-

hispanic

968 (4.3) 185 (21.2) 114 (11.4) 51 (5.9) 40 (4.3)

Hispanic/other 6,359 (11.6) 1,410 (18.9) 886 (11.8) 617 (8.5) 525 (7.3)

Education

Less than high school 5,514 (14.0) 2,273 (38.3) 1,838 (31.8) 848 (13.6) 593 (9.8)

High school or equivalent 9,452 (27.5) 3,265 (33.1) 2,467 (25.8) 1,000 (9.9) 706 (7.2)

Some college or more 19,687 (58.5) 5,149 (25.1) 3,521 (17.4) 1,353 (6.1) 1,109 (5.3)

Marital status

Married/living together as if married 18,866 (63.8) 5,343 (28.9) 3,757 (21.0) 1,570 (7.9) 1,218 (6.2)

Widowed/separated/divorced 9,149 (18.9) 4,139 (43.6) 3,300 (35.5) 1,265 (12.7) 873 (9.3)

Never married 6,638 (17.4) 1,205 (14.6) 769 (9.5) 366 (4.4) 317 (4.0)

Annual household income ($US)

B$19,999 8,031 (18.6) 3,498 (40.2) 2,836 (32.6) 1,174 (13.2) 891 (9.9)

$20,000–$34,999 6,882 (18.5) 2,259 (32.6) 1,705 (26.2) 700 (9.4) 518 (7.6)

$35,000–$59,999 8,444 (25.2) 2,361 (28.4) 1,594 (19.6) 714 (8.2) 468 (5.5)

C$60,000 11,296 (37.8) 2,569 (22.6) 1,691 (15.6) 613 (5.1) 531 (4.8)

Psychiatric disorders

Past-year mood disorder 3,795 (10.4) 1,317 (32.8) 1,050 (27.1) 383 (8.7) 489 (12.1)

Past-year anxiety disorder 5,524 (15.1) 2,008 (34.3) 1,607 (27.9) 596 (9.4) 677 (11.3)

Past-year substance disorder 6,905 (21.2) 1,803 (24.2) 1,378 (19.1) 479 (5.7) 562 (7.8)

n = presented are raw. Percentages are weighted and indicate the proportion of those with the particular variable or variable level (e.g., gender)

that have the physical condition (column) stratified by age:\55 and C55 years. Past-year mood disorder = major depression, dysthymia, mania,

hypomania; past-year anxiety disorder = panic disorder with and without agoraphobia, social phobia, specific phobia, generalised anxiety

disorder, posttraumatic stress disorder; past-year substance disorder = alcohol abuse and dependence, nicotine dependence, drug abuse and

dependence

Soc Psychiatry Psychiatr Epidemiol (2015) 50:807–820 811

123



Table 2 Prevalence, odds ratios (OR) and 99 % confidence intervals (99 % CI) of personality disorders predicting co-occurring cardiovascular

disease (CVD)

Personality disorder Total n (%) PD yes n = (%) PD no n = (%) Cardiovascular disease

CVD yes CVD yes Bivariate OR (99 % CI) Model 1: AOR (99 % CI)

Any personality disorder

All 7,783 (21.5) 24,012 (9.1) 8,286 (29.2) – –

\55 years – – – 1.55 (1.37–1.75)** 1.25 (1.09–1.43)**

C55 years – – – 1.10 (0.93–1.30) 1.03 (0.86–1.23)

Any Cluster A personality disorder

All 3,449 (9.0) 1,154 (32.0) 9,553 (28.9) – –

\55 years – – – 1.80 (1.53–2.11)** 1.36 (1.14–1.63)**

C55 years – – – 1.33 (1.03–1.72)* 1.14 (0.87–1.49)

Paranoid

All 1,689 (4.3) 513 (28.2) 10,174 (29.1) 0.96 (0.78–1.17) 1.17 (0.93–1.47)

Schizoid

All 1,144 (3.1) 399 (35.4) 10,288 (28.9) 1.35 (1.10–1.66)** 1.50 (1.20–1.89)**

Schizotypal

All 1,534 (3.9) 575 (37.5) 10,112 (28.8) 1.48 (1.26–1.75)** 1.64 (1.34–2.02)**

Any Cluster B personality disorder

All 4,843 (13.3) 1,494 (29.0) 9,189 (29.1) – –

\55 years – – – 1.62 (1.40–1.88)** 1.27 (1.07–1.50)**

C55 years – – – 1.12 (0.91–1.38) 1.03 (0.83–1.28)

Antisocial

All 1,226 (3.8) 303 (24.6) 10,384 (29.3) 0.79 (0.63–0.98)* 1.25 (0.97–1.62)

Borderline

All 2,231 (5.9) 744 (34.0) 9,913 (28.8) – –

\55 years – – – 2.16 (1.81–2.58)** 1.47 (1.17–1.85)**

C55 years – – – 1.29 (0.94–1.76) 1.05 (0.75–1.47)

Histrionic

All 651 (1.8) 181 (25.9) 10,506 (29.2) 0.85 (0.63–1.14) 1.31 (0.96–1.79)

Narcissistic

All 2,449 (6.2) 781 (29.5) 9,906 (29.1) 1.02 (0.86–1.20) 1.20 (1.01–1.42)*

Any Cluster C personality disorder

All 3,244 (9.4) 1,040 (30.6) 9,647 (30.0) – –

\55 years – – – 1.49 (1.26–1.75)** 1.23 (1.03–1.46)*

C55 years – – – 1.06 (0.84–1.33) 1.02 (0.80–1.29)

Avoidant

All 821 (2.3) 262 (29.1) 10,425 (29.1) 1.00 (0.78–1.28) 1.19 (0.89–1.59)

Dependent

All 147 (0.4) 50 (30.3) 10,637 (29.1) – 1.35 (0.63–2.89)

\55 years – – – 2.34 (1.0–5.22)** –

C55 years – – – 0.60 (0.21–1.76) –

Obsessive–compulsive

All 2,753 (8.1) 889 (31.2) 9,798 (29.0) – –

\55 years – – – 1.76 (1.41–2.20)** 1.25 (1.04–1.50)*

C55 years – – – 1.14 (0.89–1.46) 1.06 (0.84–1.36)

Total n = presented are raw, prevalence (%) for personality disorders and for CVD ‘‘yes’’ among those with and without the specific personality

disorder (column) are weighted. Significant age interactions are stratified:\55 and C55 years. * p B 0.01, ** p B 0.001. Model 1 AOR: adjusted

for sex, race/ethnicity, marital status, education, income, age (continuous), past-year mood, anxiety and substance use disorders
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(AOR 1.31, 99 % CI 1.00–1.73), schizoid (AOR 1.37,

99 % CI 0.99–1.91), schizotypal (AOR 1.64, 99 % CI

1.24–2.15), antisocial (AOR 1.63, 99 % CI 1.14–2.33),

borderline (AOR 1.38, 99 % CI 1.06–1.81) and narcissistic

PDs (AOR 1.34, 99 % CI 1.04–1.72) each were associated

with an increased odds of GI disease. No further significant

Table 3 Prevalence, odds ratios (OR) and 99 % confidence intervals (99 % CI) of personality disorders predicting co-occurring arthritis

Personality disorder Total n (%) PD yes n = (%) PD no n = (%) Arthritis

Arthritis yes Arthritis yes Bivariate OR (99 % CI) Model 1: AOR (99 % CI)

Any personality disorder

All 7,783 (21.5) 616 (27.2) 7,210 (21.4) – –

\55 years – – – 1.75 (1.50–2.05)** 1.36 (1.13–1.64)**

C55 years – – – 1.27 (1.08–1.49)** 1.22 (1.03–1.43)*

Any Cluster A personality disorder

All 3,449 (9.0) 875 (24.7) 6,951 (21.4) – –

\55 years – – – 1.98 (1.62–2.42)** 1.39 (1.11–1.75)**

C55 years – – – 1.36 (1.05–1.76)* 1.15 (0.89–1.48)

Paranoid

All 1,689 (4.3) 22.9 % 21.7 % 1.08 (0.89–1.30) 1.28 (1.02–1.61)*

Schizoid

All 1,144 (3.1) 297 (27.5) 7,529 (21.6) – –

\55 years – – – 2.22 (1.60–3.06)** 1.62 (1.16–2.26)**

C55 years – – – 1.29 (0.91–1.82) 1.18 (0.83–1.68)

Schizotypal

All 1,534 (3.9) 446 (28.0) 7,380 (21.5) – –

\55 years – – – 2.42 (1.87–3.13)** 1.58 (1.18–2.13)**

C55 years – – – 1.47 (0.99–2.16)* 1.16 (0.78–1.72)

Any Cluster B personality disorder

All 4,843 (13.3) 1,112 (22.1) 6,714 (21.7) 1.03 (0.91–1.15) 1.38 (1.18–1.60)**

Antisocial

All 1,226 (3.8) 235 (20.3) 7,591 (21.8 %) 0.92 (0.73–1.15) 1.61 (1.24–2.07)**

Borderline

All 2,231 (5.9) 616 (27.7) 7,210 (21.4) 1.41 (1.21–1.65)** 1.59 (1.27–1.98)**

Histrionic

All 651 (1.8) 134 (18.5) 7,692 (21.8) 1.82 (0.58–1.14) 1.17 (0.81–1.70)

Narcissistic

All 2,449 (6.2) 559 (21.0) 7,267 (21.8) 0.96 (0.81–1.12) 1.19 (0.98–1.44)

Any Cluster C personality disorder

All 3,244 (9.4) 824 (22.8) 7,002 (21.4) 1.75 (1.43–2.16)** 1.35 (1.08–1.69)**

\55 years – – – 1.26 (1.00–1.60)* 1.20 (0.93–1.54)

C55 years – – – 1.08 (0.89–1.30) 1.28 (1.02–1.61)*

Avoidant

All 821 (2.3) 231 (26.5) 7,595 (21.6) 1.31 (1.01–1.70)* 1.47 (1.11–1.96)**

Dependent

All 147 (0.4) 44 (30.0) 7,782 (21.8) 1.48 (0.78–2.79) 1.39 (0.68–2.85)

Obsessive–compulsive

All 2,753 (8.1) 685 (24.8) 7,141 (21.5) – –

\55 years – – – 1.76 (1.41–2.20)** 1.41 (1.12–1.79)**

C55 years – – – 1.14 (0.89–1.46) 1.11 (0.85–1.45)

Total n = presented are raw, prevalence (%) for personality disorders and for arthritis ‘‘yes’’ among those with and without the specific

personality disorder (column) are weighted. Significant age interactions are stratified: \55 and C55 years. * p B 0.01, ** p B 0.001. Model 1

AOR: adjusted for sex, race/ethnicity, marital status, education, income, age (continuous), past-year mood, anxiety and substance use disorders
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associations were seen for avoidant, dependent and

obsessive–compulsive PDs.

Discussion

This study investigated the associations between the full

range of DSM-IV PDs and PD Clusters and common,

chronic physical comorbidities among a large representa-

tive sample of US adults. The associations reported were

independent of other frequently co-occurring DSM-IV axis

I disorders and socio-demographic factors, indicating a

potential role for PDs as a risk factor of poorer physical

health. The major findings to emerge from the study

include significant associations between individual PDs

from Cluster A and diabetes and GI diseases, respectively.

In addition, we observed a relationship between several

individual PDs (schizoid, schizotypal, borderline,

obsessive–compulsive) and CVD and/or arthritis in the

younger. To the best of our knowledge, these data are the

first to report these associations. In addition, we also

observed associations between a range of individual PDs

and CVD and arthritis, contributing to the relatively sparse

evidence-base in this area of enquiry.

Cardiovascular disease

Our data are consistent with other population-based studies

reporting significant associations between any PD, PD

Clusters and individual PDs with CVD in adults [16, 17,

19, 20]. Individuals who screened positive for any DSM-IV

PD in the National Psychiatric Morbidity Survey of Great

Britain were more likely to have self-reported stroke or

ischemic heart disease after adjusting for age, sex, occu-

pation, smoking and alcohol use, hypertension or diabetes

[16]. Furthermore, individuals with antisocial PD were

Table 4 Prevalence, odds

ratios (OR) and 99 %

confidence intervals (99 % CI)

of personality disorders

predicting co-occurring diabetes

Total n = presented are raw,

prevalence (%) for personality

disorders and for diabetes ‘‘yes’’

among those with and without

the specific personality disorder

(column) are weighted.

Significant age interactions are

stratified: \55 and C55 years.

* p B 0.01, ** p B 0.001.

Model 1 AOR: adjusted for sex,

race/ethnicity, marital status,

education, income, age

(continuous), past-year mood,

anxiety and substance use

disorders

Personality

disorder

Total

n = (%)

PD yes

n = (%)

PD no

n = (%)

Diabetes

Diabetes yes Diabetes

yes

Bivariate OR

(99 % CI)

Model 1: AOR

(99 % CI)

Any personality disorder

All 7,783 (21.5) 735 (8.5) 2,466 (8.1) 1.06 (0.92–1.21) 1.28 (1.08–1.51)**

Any Cluster A personality disorder

All 3,449 (9.0) 391 (10.2) 2,810 (8.0) 1.32 (1.09–1.59)** 1.50 (1.21–1.88)**

Paranoid

All 1,689 (4.3) 184 (9.9) 3,017 (8.1) 1.24 (0.94–1.64) 1.46 (1.08–1.98)*

Schizoid

All 1,144 (3.1) 123 (10.6) 3,078 (8.1) 1.35 (0.98–1.84) 1.44 (1.02–2.03)*

Schizotypal

All 1,534 (3.9) 191 (11.2) 3,010 (8.1) 1.44 (1.11–1.85)** 1.51 (1.12–2.04)**

Any Cluster B personality disorder

All 4,843 (13.3) 442 (8.1) 2,759 (8.2) 0.99 (0.81–1.19) 1.21 (0.97–1.52)

Antisocial

All 1,226 (3.8) 93 (7.0) 3,108 (8.2) 0.84 (0.60–1.16) 1.21 (0.86–1.70)

Borderline

All 2,231 (5.9) 244 (9.3) 2,977 (8.1) 1.17 (0.91–1.50) 1.35 (1.00–1.83)*

Histrionic

All 651 (1.8) 51 (6.1) 3,150 (8.1) 0.72 (0.46–1.13) 1.04 (0.66–1.65)

Narcissistic

All 2,449 (6.2) 246 (9.3) 2,955 (8.1) 1.17 (0.88–1.55) 1.29 (0.96–1.74)

Any Cluster C personality disorder

All 3,244 (9.4) 314 (8.5) 2,887 (8.2) 1.04 (0.86–1.26) 1.17 (0.95–1.45)

Avoidant

All 821 (2.3) 82 (8.3) 3,119 (8.2) 1.01 (0.69–1.48) 1.20 (0.79–1.82)

Dependent

All 147 (0.4) 13 (8.4) 3,118 (8.2) 1.03 (0.36–2.99) 1.13 (0.38–3.36)

Obsessive–compulsive

All 2,753 (8.1) 264 (8.6) 2,937 (8.1) 1.06 (0.86–1.30) 1.17 (0.93–1.48)
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reported to have increased odds of coronary heart disease

(CHD) in Wave 1 of the NESARC [17], as was seen in the

present study when grouped with other CVDs. In NESARC

(wave 2), borderline PD was associated with self-reported

diagnosis of CVD (chest pain or angina pectoris, rapid

heartbeat or tachycardia, MI, or any other form of heart

disease), but not stroke [19]. Moreover, US adults in the St

Louis Personality and Aging Network study (n = 1,051,

55–64 years), with interviewer-rated borderline PD fea-

tures had a three to fourfold increase odds of self-reported

heart disease [23].

Finally, the National Institute of Mental Health Epide-

miological Catchment Area study reported that DSM-III

Cluster B PDs were associated with approximately fourfold

increased risk of incident self-reported CVD (rheumatic

fever, rheumatic heart disease, angina pectoris, congestive

heart failure, MI) in adults (18–64 years). Moreover, those

with Cluster B PDs had approximately a sixfold increased

risk of CHD mortality over the 23 years of follow-up [20].

We extend prior studies by providing new evidence for

associations between younger adults (\55 years) with

borderline PD and CVD, indicating that borderline PD

might present a unique risk for CVD for younger adults.

Arthritis

To our knowledge this is the first study to report associa-

tions between PDs from Cluster A with increased odds of

Table 5 Prevalence, odds ratios (OR) and 99 % confidence intervals (99 % CI) of personality disorders predicting co-occurring gastrointestinal

(GI) diseases

Personality disorder Total n (%) PD yes n = (%) PD no n = (%) Gastrointestinal disease

GI disease yes GI disease yes Bivariate OR (99 % CI) Model 1: AOR (99 % CI)

Any personality disorder

All 7,783 (21.5) 749 (8.9) 1,659 (5.8) 1.57 (1.36–1.81)** 1.36 (1.15–1.62)**

Any Cluster A personality disorder

All 3,449 (9.0) 403 (10.5) 2,005 (6.0) 1.83 (1.53–2.19)** 1.41 (1.16–1.72)**

Paranoid

All 1,689 (4.3) 195 (10.3) 2,213 (6.3) 1.73 (1.33–2.24)** 1.31 (1.00–1.73)*

Schizoid

All 1,144 (3.1) 124 (10.7) 2,284 (6.3) 1.78 (1.29–2.45)** 1.37 (0.99–1.91)*

Schizotypal

All 1,534 (3.9) 218 (13.3) 2,190 (6.2) 2.34 (1.83–2.99)** 1.64 (1.24–2.15)**

Any Cluster B personality disorder

All 4,843 (13.3) 507 (9.7) 1,901 (5.9) 1.71 (1.44–2.03)** 1.48 (1.20–1.81)**

Antisocial

All 1,226 (3.8) 125 (9.7) 2,283 (6.3) 1.59 (1.15–2.18)** 1.63 (1.14–2.33)**

Borderline

All 2,231 (5.9) 296 (12.1) 2,112 (6.0) 2.13 (1.71–2.66)** 1.38 (1.06–1.81)*

Histrionic

All 651 (1.8) 64 (9.0) 2,344 (6.4) 1.45 (0.91–2.29) 1.25 (0.78–2.02)

Narcissistic

All 2,449 (6.2) 246 (9.4) 2,162 (6.2) 1.57 (1.25–1.97)** 1.34 (1.04–1.72)*

Any Cluster C personality disorder

All 3,244 (9.4) 319 (8.9) 2,098 (6.2) 1.49 (1.20–1.83)** 1.25 (1.00–1.56)*

Avoidant

All 821 (2.3) 106 (10.3) 2,302 (6.3) 1.96 (1.33–2.88)** 1.40 (0.94–2.09)

Dependent

All 147 (0.4) 25 (17.3) 2,383 (6.4) 3.06 (1.27–7.41)** 1.79 (0.75–4.28)

Obsessive–compulsive

All 2,753 (8.1) 255 (8.6) 2,153 (6.3) 1.41 (1.12–1.78)** 1.22 (0.96–1.55)

Total n = presented are raw, prevalence (%) for personality disorders and for gastrointestinal disease ‘‘yes’’ among those with and without the

specific personality disorder (column) are weighted. Significant age interactions are stratified: \55 and C55 years. * p B 0.01, ** p B 0.001.

Model 1 AOR: adjusted for sex, race/ethnicity, marital status, education, income, age (continuous), past-year mood, anxiety and substance use

disorders
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arthritis. In other studies using NESARC data from wave 1,

antisocial PD features were associated with past-year

arthritis [17], as was borderline PD in wave 2 [19]. In

contrast, others have suggested that chronic pain could

potentially play a role in exacerbating personality pathol-

ogy in those with arthritis [18, 43]. In NESARC (wave 1),

past-year arthritis, assessed as the exposure variable of

interest, was associated with increased odds of several

individual PDs (paranoid, schizoid, antisocial, histrionic,

and obsessive–compulsive PDs). Given that the brief data

to date relating to the association between PDs and arthritis

is cross-sectional [17–19], longitudinal studies are required

to ascertain causal associations. However, the current study

extends prior studies by demonstrating among younger

individuals an effect modification of age in the relationship

between several PDs and arthritis. By definition, features of

personality disorder are known to emerge in adolescence

and early adulthood [1]. Our preliminary analyses suggest

that it might be more likely that PDs might be associated

with the development of arthritis, given that the common

sequelae of many arthritic diseases are older age.

Diabetes

To the best of our knowledge, these data are the first to

indicate significant and positive associations between PDs

from Cluster A and diabetes in a representative population-

based study. Similarly, data from the World Health Survey

reported that increasing numbers of psychotic symptoms

were associated with increased likelihood of diabetes [44].

Potentially, individuals with PDs from Cluster A might

have a greater propensity for metabolic abnormalities, in

turn, increasing the risk for developing type 2 diabetes. For

example, individuals with schizophrenia have an increased

frequency of type 2 diabetes. This appears to be modulated

by impaired fasting glucose tolerance and increased insulin

resistance, independent of antipsychotic medication use

[45]. It is also plausible that unhealthy lifestyle behaviors

and obesity, which are also known health risk factors for

diabetes [46], might have a role in mediating the associa-

tions between PDs from Cluster A with diabetes. For

example, body mass index (BMI) (C30) has been reported

to mediate the relationship between other PD features

(borderline) and self-reported chronic physical conditions

[23]. However, given the evidence base is limited further

studies are required to replicate these cross-sectional

observations and extend these findings using longitudinal

study designs.

Gastrointestinal disease

Cluster A PDs and specifically schizotypal PD showed the

strongest association with GI diseases across the lifespan.

Additionally, individuals with PDs from Cluster B (anti-

social, borderline and narcissistic PDs) and Cluster C

(obsessive–compulsive PD) were also more likely to report

being diagnosed with GI disease than individuals without

those PDs. Previous analyses from wave 2 NESARC

examining borderline PD only, reported increased odds of

GI disease for those with this PD [19], an association

postulated to be mediated via dysregulation of brain-gut

neuroenteric systems. Furthermore the current study

extended these observations to examine the relationship

with all PDs and whether age moderated these associations.

Moreover, PDs from all Clusters were associated with GI

disease, indicating PDs as a group of psychiatric disorders

might have a general rather than specific relationship with

GI disease. Given the cross-sectional nature of the current

evidence base, the reverse association, of GI disease

exacerbating PD symptomatology cannot be ruled out.

Mechanisms

It is well-known that increasing age is associated with

declines in physical functioning and increased overall

medical burden. However, in our current study, age was an

effect modifier in the relationship between several indi-

vidual PDs with CVD and/or arthritis, whereby younger

individuals were shown to have increased risk. This age-

related finding is important, given that both CVD and

arthritis are commonly diagnosed among older age groups.

Due to the paucity of extant data, few comparisons can be

made with prior studies. However, we can speculate that the

emergence of PD features in adolescence and early adult-

hood might increase the risk for joint trauma via risk-taking

behaviors and injuries. Trauma to the joints increases the

risk for developing lesions of the bone marrow [47].

Moreover, it is biologically plausible that even after taking

into account adult lifestyle risk factors and exposure to

significant traumatic events during sensitive periods in

personality development might lead to chronic physical

conditions and increase overall mortality [48]. For example,

adverse childhood events have been shown to be associated

with a marker of constricting blood vessel health (elevated

plasma endothelin-1 levels) in young adulthood [49].

Other shared risk factors for both CVD and (to a lesser

extent) arthritis, include cigarette smoking. While we

adjusted for past-year nicotine dependence, it was not

possible to account for earlier smoking behaviors. It has

been shown that adolescents with borderline PD have an

earlier age of onset of smoking [42], thus increasing the

risk for these conditions much earlier in life. Smoking is

also a known robust risk factor for diabetes; however, such

risk factors in the presence of PD earlier in the lifespan

might a have distinct role in precipitating the pathophysi-

ological expression of CVD and arthritis compared to
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diabetes and GI. Alternatively, is it possible that the reverse

relationship might exist, where rarer physical conditions in

young adulthood, might be associated with maladaptive

coping styles and have effects upon the development of

personality pathology. As such there is a need for longi-

tudinal studies that examine PDs and cardio-metabolic

conditions across the full age range, including adolescents.

Despite our data suggesting that there might be unique

pathological mechanisms in the relationship between PDs

and some physical conditions in younger adults, there

might be other shared risk factors and pathways demon-

strating that PDs and physical health conditions from the

studied disease groups share common antecedents. For

example several of the physical conditions examined in this

study have etiological origins in inflammatory processes.

There is evidence to suggest that patients with mood dis-

orders and psychiatric comorbidities have been shown have

elevated levels of pro-inflammatory cytokines which pro-

mote systemic inflammation [50, 51]. To date little is

known regarding the association between inflammation and

PDs. Although it is possible that PDs directly affect

physiological dysregulation such as inflammatory pro-

cesses, it is possible that there is a secondary mediator.

Specifically, it is possible that known lifestyle and behavior

correlates of individuals with PDs such as harmful levels of

alcohol consumption, cigarette smoking and medication

use might modulate biological processes promoting sys-

temic inflammation [50, 52] and thus mediate the rela-

tionship between PDs and physical comorbidities. These

unhealthy lifestyle factors are also simultaneously linked to

a dysregulation in both peripheral immune function and the

stress-response system [52], increasing the risk for physical

disease.

Weight gain is also a common correlate of typical and

atypical antipsychotics, mood stabilizers and tricyclic

antidepressants commonly used to treat psychotic disor-

ders, bipolar disorder, and psychiatric comorbidities

including PDs [53]. Metabolic disturbances such as obesity

thus increase the risk for physical disease inclusive of CVD

and diabetes. Interestingly, PDs from Cluster A share ‘‘odd/

eccentric’’ features which more closely resemble psychotic

symptoms than PDs from Clusters B or C, showed the

strongest association with diabetes than the other physical

conditions examined in the current study. Unfortunately,

this study did not have access to respondents’ medication

histories, and thus we are unable to examine the possibility

that medication use might have had an unmeasured medi-

ation effect on the observed associations between PDs and

CVD and diabetes.

The interaction between PDs and medical comorbidity

might also be mediated by other health behaviors. It is

known that people with PDs have poorer levels of

adherence and engagement in treatment, which might be a

potential pathway [54]. Further, it is also well known that

individuals with PDs suffer significant social disadvantage

such as disruption to education and employment. Specif-

ically PDs as a group are associated with lower educa-

tional attainment [8], household income [35] and are

prevalent among the homeless [55]. Socially disadvan-

taged individuals are also more likely to have poorer

health literacy which is consistently associated with

poorer physical health and treatment adherence outcomes

[56]. While little is known of the relationship between

PDs and health literacy, it is possible that social disad-

vantage plays a role in the risk for physical disease for

those with PDs, via poorer access to care and barriers to

effective treatment and management of both mental and

physical disorders. It is also possible that disturbances in

cognition and affect which are reflective of PDs could

impact upon competencies to appraise health information

and engage in appropriate help-seeking behaviors. Finally,

current classification systems postulate that PD symptoms

and behaviors typically manifest in adolescents or early

adulthood, thus we predicted that PDs increase the risk

for physical comorbidities. However, our analyses of

these associations were cross-sectional, and we cannot

rule out the potential that chronic diseases of the young,

such as diabetes, might be associated with the develop-

ment of PD via their effects upon personality

development.

Strengths/limitations

This study has notable strengths. The study used a large

and representative sample of adults from the US, along

with validated tools for the assessment of PDs and psy-

chiatric comorbidities among this population. Furthermore,

when considering the robust link between depression (a

common mental disorder which is also highly comorbid

with PD) and CVD, our findings (adjusted for a variety of

mood, anxiety and substance use disorders) suggest that the

effects of PD on the risk for physical conditions are not

simply driven by the effects of other mental disorders.

Notwithstanding the methodological strengths of the

NESARC, we acknowledge there are some limitations to

consider upon interpreting our data. We utilized pooled

data from waves 1 and 2 of the NESARC and as such, the

full range of PDs was not assessed at a unified point in time

(2001–2002 and 2004–2007 respectively). It might be that

there is a longitudinal relationship between some PDs that

were assessed in wave 1 and physical comorbidities.

However, it was not possible to ascertain this because of

the cross-sectional nature of the present study, which

examines lifetime PDs and past-year physical conditions.

Additionally, despite the wide use of the AUDADIS-IV in
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NESARC, it has been suggested that the threshold for

diagnosing PDs is too low, potentially inflating prevalence

rates (21.5 % for any PD) compared with prior studies [57].

In the absence of clinical data to inform assessment of

physical comorbidities, this study used self-reported

information of being diagnosed by a health professional.

As previously published [19], self-reported data has

acceptable concordance with medical records of diagnosed

physical conditions [32]. However, we cannot rule out the

potential for recall bias, or the risk of differential reporting

of physical conditions by PD status. Moreover, while we

adjusted for the potential effects of substance use disorders

(i.e. a proxy for harmful alcohol and tobacco use), and

mood and anxiety disorders (i.e. proxy for medication use,

such as antidepressants), we did not adjust for other

important lifestyle correlates that are likely to be risk

factors for chronic physical comorbidities. These include

levels of physical activity, BMI and other prescription or

non-prescription medication use. As such, additional

studies examining the mediating or moderating effects of

lifestyle correlates in the relationship between PDs and

physical comorbidities are needed.

Conclusions

Physical comorbidities in individuals with PDs are severely

under-recognized. Our study provides preliminary evi-

dence of associations between individual PDs and PD

Clusters with a range of physical comorbidities from

diverse chronic disease groups. Furthermore, these findings

strengthen the sparse evidence base in this growing field of

enquiry. However, there is a clear need for further inves-

tigations regarding the relationship between PDs and

physical comorbidities. This might determine whether

screening for physical conditions is warranted in individ-

uals with PDs in general health care systems. This will in

turn, generate appropriate referrals to optimize overall

patient health. Furthermore, a more comprehensive

understanding of the relationship between physical

comorbidities in those with PDs across the lifespan might

further improve prevention and treatment options and

outcomes for these individuals.

Acknowledgments Shae E Quirk is supported by a National Health

and Medical Research Council (NHMRC of Australia) Postgraduate

Scholarship (GNT1076347). Renée El-Gabalawy has received a

Manitoba Graduate Scholarship, and a Vanier Canada Graduate

Scholarship from the Canadian Institutes of Health Research. Sharon

Brennan has received Grant/Research support from The University of

Melbourne, and is supported by an Early Career Research Fellowship

from the NHMRC (GNT1012472). James Bolton has received Grant/

Research support from the Canadian Institutes of Health Research,

and the Manitoba Health Research Council. Michael Berk has

received Grant/Research Support from the National Institute of

Health (USA), Simons Foundation, CRC for Mental Health, Stanley

Medical Research Institute, Medical Benefits Fund, National Health

and Medical Research Council (NHMRC of Australia), Beyond Blue,

Geelong Medical Research Foundation, Bristol Myers Squibb, Eli

Lilly, Glaxo SmithKline, Organon, Novartis, Mayne Pharma, Servier

and Astra Zeneca. He has been a paid consultant for Astra Zeneca,

Bristol Myers Squibb, Eli Lilly, Glaxo SmithKline, Janssen Cilag,

Lundbeck and Pfizer and a paid speaker for Astra Zeneca, Bristol

Myers Squibb, Eli Lilly, Glaxo SmithKline, Janssen Cilag, Lundbeck,

Organon, Pfizer, Sanofi Synthelabo, Solvay and Wyeth and is sup-

ported by a NHMRC Senior Principal Research Fellowship

(GNT1059660). Andrew Chanen has received research funding from

the National Health and Medical Research Council (NHMRC of

Australia), Australian Research Council, Colonial Foundation, The

University of Melbourne, and the New South Wales Department of

Health. Lana Williams has received Grant/Research support from Eli

Lilly, Pfizer, The University of Melbourne, Deakin University and the

National Health and Medical Research Council (NHMRC of Aus-

tralia), is supported by a NHMRC Career Development Fellowship

(GNT1064272).

Conflict of interest The authors have no conflict of interest to

declare.

Ethical standard The US Census Bureau and the US Office of

Management and Budget reviewed the research protocol and provided

full ethical approval and therefore performed in accordance with the

ethical standards laid down in the 1964 Declaration of Helsinki and its

later amendments.

References

1. American Psychiatric Association (2000) Diagnostic and statis-

tical manual of mental disorders, 4th edn. American Psychiatric

Association, Washington, DC

2. Jackson HJ, Burgess PM (2000) Personality disorders in the

community: a report from the Australian National Survey of

Mental Health and Wellbeing. Soc Psychiatry Psychiatr Epi-

demiol 35(12):531–538

3. Torgersen S, Kringlen E, Cramer V (2001) The prevalence of

personality disorders in a community sample. Arch Gen Psychi-

atry 58(6):590–596

4. Coid J, Yang M, Tyrer P, Roberts A, Ullrich S (2006) Prevalence

and correlates of personality disorder in Great Britain. Br J

Psychiatry 188:423–431

5. Lenzenweger MF, Lane MC, Loranger AW, Kessler RC (2007)

DSM-IV personality disorders in the National Comorbidity Sur-

vey Replication. Biol Psychiatry 62(6):553–564

6. Jackson HJ, Burgess PM (2002) Personality disorders in the

community: results from the Australian National Survey of

Mental Health and Wellbeing Part II. Relationships between

personality disorder, axis I mental disorders and physical condi-

tions with disability and health consultations. Soc Psychiatry

Psychiatr Epidemiol 37(6):251–260

7. Grant BF, Chou SP, Goldstein RB, Huang B, Stinson FS, Saha

TD, Smith SM, Dawson DA, Pulay AJ, Pickering RP, Ruan WJ

(2008) Prevalence, correlates, disability, and comorbidity of

DSM-IV borderline personality disorder: results from the wave 2

National Epidemiologic Survey on Alcohol and Related Condi-

tions. J Clin Psychiatry 69(4):533–545

8. Hengartner MP, Muller M, Rodgers S, Rossler W, Ajdacic-Gross

V (2014) Occupational functioning and work impairment in

association with personality disorder trait-scores. Soc Psychiatry

Psychiatr Epidemiol 49(2):327–335

818 Soc Psychiatry Psychiatr Epidemiol (2015) 50:807–820

123



9. Yu R, Geddes JR, Fazel S (2012) Personality disorders, violence,

and antisocial behavior: a systematic review and meta-regression

analysis. J Pers Disord 26(5):775–792

10. Moussavi S, Chatterji S, Verdes E, Tandon A, Patel V, Ustun B

(2007) Depression, chronic diseases, and decrements in health:

results from the World Health Surveys. Lancet 370(9590):851–858

11. Scott KM, Bruffaerts R, Tsang A, Ormel J, Alonso J, Angermeyer

MC, Benjet C, Bromet E, de Girolamo G, de Graaf R, Gasquet I,

Gureje O, Haro JM, He Y, Kessler RC, Levinson D, Mneimneh

ZN, Oakley Browne MA, Posada-Villa J, Stein DJ, Takeshima T,

Von Korff M (2007) Depression-anxiety relationships with

chronic physical conditions: results from the World Mental

Health Surveys. J Affect Disord 103(1–3):113–120

12. Roy-Byrne PP, Davidson KW, Kessler RC, Asmundson GJ,

Goodwin RD, Kubzansky L, Lydiard RB, Massie MJ, Katon W,

Laden SK, Stein MB (2008) Anxiety disorders and comorbid

medical illness. Gen Hosp Psychiatry 30(3):208–225

13. Chou SP, Huang B, Goldstein R, Grant BF (2013) Temporal

associations between physical illnesses and mental disorders–

results from the wave 2 National Epidemiologic Survey on

Alcohol and Related Conditions (NESARC). Compr Psychiatry

54(6):627–638

14. Moreno C, Nuevo R, Chatterji S, Verdes E, Arango C, Ayuso-

Mateos JL (2013) Psychotic symptoms are associated with

physical health problems independently of a mental disorder

diagnosis: results from the WHO World Health Survey. World

Psychiatry 12(3):251–257

15. Sanna L, Stuart AL, Pasco JA, Kotowicz MA, Berk M, Girardi P,

Brennan SL, Williams LJ (2013) Physical comorbidities in men

with mood and anxiety disorders: a population-based study. BMC

Med 11:110

16. Moran P, Stewart R, Brugha T, Bebbington P, Bhugra D, Jenkins

R, Coid JW (2007) Personality disorder and cardiovascular dis-

ease: results from a national household survey. J Clin Psychiatry

68(1):69–74

17. Goldstein RB, Dawson DA, Chou SP, Ruan WJ, Saha TD,

Pickering RP, Stinson FS, Grant BF (2008) Antisocial behavioral

syndromes and past-year physical health among adults in the

United States: results from the National Epidemiologic Survey on

Alcohol and Related Conditions. J Clin Psychiatry 69(3):368–380

18. McWilliams LA, Clara IP, Murphy PD, Cox BJ, Sareen J (2008)

Associations between arthritis and a broad range of psychiatric

disorders: findings from a nationally representative sample. J Pain

9(1):37–44

19. El-Gabalawy R, Katz LY, Sareen J (2010) Comorbidity and

associated severity of borderline personality disorder and physi-

cal health conditions in a nationally representative sample. Psy-

chosom Med 72(7):641–647

20. Lee HB, Bienvenu OJ, Cho SJ, Ramsey CM, Bandeen-Roche K,

Eaton WW, Nestadt G (2010) Personality disorders and traits as

predictors of incident cardiovascular disease: findings from the

23-year follow-up of the Baltimore ECA study. Psychosomatics

51(4):289–296
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