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j Abstract Background Psychiatric disorders and
hypertension both independently increase risk for
heart disease, cardiac events, and healthcare utiliza-
tion. However, the contribution of specific psychiatric
disorders to healthcare utilization in persons with
hypertension is unknown. Objective To evaluate
associations between psychiatric disorders and re-
ceipt of hospital care in people with hypertension.
Design Cross-sectional epidemiologic survey. Sub-
jects A total of 8,812 hypertensive individuals drawn
from a randomly selected sample of 43,093 US adults.
Main outcomes Participants were assessed in-person
for a range of mental disorders (using the Diagnostic
and Statistical Manual of Mental Disorders-IV),
hypertension status (self-report), and past-year
occurrence of emergency room treatment and over-
night hospital stay (self-report). Results After con-
trolling for demographics and clinical variables,
persons having any lifetime mood, anxiety, or per-
sonality disorders had increased likelihood of emer-
gency room treatment [odds ratios (ORs) = 1.26,
1.18, and 1.47, respectively]. Persons having any
mood or personality disorder had increased likeli-
hood of overnight hospital stay (ORs = 1.24 and 1.31,

respectively). The specific disorders significantly
associated with emergency room treatment were
lifetime major depression, lifetime manic disorder,
past-year major depression, past-year manic disorder,
past-year panic disorder without agoraphobia, and
paranoid, histrionic, antisocial, obsessive–compulsive
personality disorders, with ORs ranging from 1.25 to
2.41. The specific disorders significantly associated
with overnight hospital stay were lifetime dysthymia,
lifetime manic disorder, past-year major depression,
past-year manic disorder, and histrionic, antisocial,
and paranoid personality disorders, with ORs ranging
from 1.40 to 1.87. Conclusion Results suggest that
addressing mental health problems in persons with
hypertension may decrease healthcare utilization.

j Key words healthcare – utilization – mood
disorders – anxiety disorders – disorders –
hypertension

Introduction

Cardiovascular disease (CVD) is the most common
cause of death in industrialized countries. Hyperten-
sion is the most frequent treatable CVD risk factor,
and it affects 28% of the US population [32]. Psy-
chiatric disorders are also prospectively associated
with CVD, with depressive disorders showing the
strongest and most consistent relationships [10].

Vascular disease and psychiatric disorders each
independently result in considerable healthcare utili-
zation. Recent US data show that circulatory diseases
were the most frequent primary diagnosis for short
hospital stays [5], accounting for 26% of non-obstet-
ric hospitalizations admitted through the emergency
department [4]. Psychiatric disorders were the sixth
most frequent accounting for 6% of hospitalizations.SP
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Of the psychiatric disorders, depression is the most
widely studied in relation to healthcare utilization and
cost. Unutzer [29] found that among patients with one
or more chronic medical diseases, depression was
associated with approximately the same proportional
increase of total costs at all levels of medical morbid-
ity. Moreover, even among those who have high uti-
lization rates, depressed high utilizers have higher
medical costs than nondepressed high utilizers [16].
Prospective studies show that healthcare for depressed
persons costs approximately twice that of nonde-
pressed persons [28]. While not all studies separated
medical healthcare costs from mental healthcare costs,
evidence indicates that depression increases costs
across every component of healthcare delivery (e.g.,
pharmacy, primary care, medical inpatient, labora-
tory). Furthermore, specialty mental health and sub-
stance abuse treatment only accounts for a small
percentage of the difference in total costs [28].

While the literature is generally consistent in doc-
umenting a relationship between psychiatric disorders
and healthcare utilization, there are limitations in the
literature. First, very little is known about the rela-
tionship between personality disorders and healthcare
utilization. Given the chronic and pervasive nature of
personality disorders, their association with utilization
may be important. Second, with very few exceptions,
most studies have relied on symptom questionnaires or
medical claims data for an indication of mental health
problems including depression (cf. [20]). Symptom
questionnaires do not allow for a diagnosis per se, and
medical claims data are vulnerable to several biases
including healthcare provider errors in screening,
detection, diagnosis, and recording. Second, only lim-
ited epidemiological data exist regarding the associa-
tions between healthcare utilization and disorders
other than depression, such as anxiety and personality
disorders. The Epidemiological Catchment Area (ECA)
[20] study has the most relevant data in this regard. In
that study, the rate of current psychiatric disorders
among medical users was significantly higher than
among nonusers (22 vs. 17%). However, the ECA study
collapsed all psychiatric diagnoses into four categories,
which precludes examination of specific disorders.
Further, that study did not account for clinical char-
acteristics such as overweight, smoking, or substance
use, which covary with some psychiatric disorders and
may confound results.

Third, some psychiatric conditions such as
depression show long-term associations with emo-
tional and physical well-being, even after diagnostic
criteria are no longer met. For example, depression is
associated with cellular alterations that remain
abnormal even in remission [25, 27]. Other problems
associated with depression, which are observable after
the depressive episode remits include markers of CVD
[1, 18, 31], metabolic alterations [30], physical
symptoms [9], and subclinical depressive symptoms
[19]. Therefore, investigation of both lifetime and

more recent (e.g., past year) psychiatric disorder is
critical, yet scant data exist that address the acuity of
the psychiatric disorder and its association with
healthcare utilization. Finally, some psychiatric dis-
orders are more common in chronic illnesses. How-
ever, the vast majority of studies of psychiatric
disorders and healthcare utilization do not select,
limit analysis to, or control for chronic medical ill-
nesses (cf. [28]). Given the high prevalence and
chronic nature of hypertension, and its contribution
to CVD risk along with psychiatric disorders, inves-
tigation of hypertensive individuals specifically is
warranted.

One might expect that in an enriched sample of
medically compromised patients, the relationship
between psychiatric disorders and healthcare utiliza-
tion may be weak or nonexistent. We hypothesize that
even in this medical sample of individuals who may
already have elevated utilization rates by virtue of
hypertension, the relationship between psychiatric
disorders and utilization is still detectable. We further
hypothesize that this relationship will emerge even
after controlling for numerous demographic and
clinical characteristics that may affect utilization.

The purpose of this study was to replicate and
extend results of prior studies examining relation-
ships between psychiatric disorders and healthcare
utilization. The National Epidemiologic Survey on
Alcohol and Related Conditions (NESARC) [14] is the
largest psychiatric epidemiology study conducted,
and it assessed a wide range of lifetime and past-year
Diagnostic and Statistical Manual of Mental Disor-
ders-revision IV (DSM-IV) mood, anxiety, and sub-
stance use disorders, as well as seven personality
disorders. This dataset provides a unique opportunity
to examine the associations between specific psychi-
atric disorders and healthcare utilization in hyper-
tensives while controlling for important demographic
and clinical characteristics.

Method

j Sample

In 2001–2002, the National Institute of Alcohol Abuse and Alco-
holism conducted the NESARC, a nationally representative face-to-
face survey of 43,093 civilian non-institutionalized adults age 18
and older living in the United States. The response rate was 81%.
Young adults (18–24 years) and African-Americans and Hispanics
were oversampled. Data were weighted to account for oversampling
and design characteristics of the survey, and adjusted based on the
2000 Decennial Census in terms of socioeconomic variables such as
age, sex, race-ethnicity, and region of the country [14].

j Hypertension assessment

Participants were asked about the presence of a variety of medical
conditions. Regarding hypertension, they were asked, ‘‘In the past
12 months, have you had high blood pressure or hypertension?’’
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Participants who answered yes were further queried, ‘‘Did a doctor
or other health professional tell you that you had high blood
pressure or hypertension?’’ Only those responses that endorsed a
healthcare provider diagnosis were considered hypertension cases,
and 8,812 (21.3%) of participants were classified as such. NESARC
was conducted between 2001 and 2002. The Centers for Disease
Control (CDC) and Prevention reported that between 1999 and
2002, 28.6% of US adults had hypertension, and 63.4% of them were
aware of it, or 18.1% of the US population [2]. Thus, the prevalence
of patient-identified hypertension in the sample reported here
(21.3%) reasonably approximates the prevalence of patient-identi-
fied hypertension in the US population at that time (18.1%).
However, it is likely that the NESARC sample underestimated the
presence of true hypertension, as the CDC sample did.

j DSM-IV psychiatric disorder assessment

The Alcohol Use Disorder and Associated Disabilities Interview
Schedule-DSM-IV Version (AUDADIS-IV) assessed lifetime and
past-year DSM-IV mood and anxiety disorders. Mood disorders
included were major depressive episode, dysthymia, manic episode,
and hypomanic episode. Anxiety disorders evaluated were gen-
eralized anxiety disorder, panic disorder without agoraphobia,
panic disorder with agoraphobia, agoraphobia without history of
panic disorder, social phobia, and specific phobia. Only primary
diagnoses were included in the analyses. Thus, mood and anxiety
disorders that were substance-induced or due to a general medical
condition or bereavement (about 1% of cases) were not included.
Reliability and validity of AUDADIS-IV assessment of mood and
anxiety disorders are fair to good [11, 13].

Seven personality disorders were also evaluated: antisocial,
avoidant, dependent, obsessive–compulsive, paranoid, schizoid,
and histrionic. Respondents must have met the required number of
DSM-IV criteria and had at least one symptom cause social or
occupational dysfunction in order to receive a personality disorder
diagnosis. Respondents were instructed to not include times when
they were physically ill, depressed, anxious, manic, drinking
heavily, using medicine or drugs, or experiencing withdrawal
symptoms in considering their responses. Reliability and validity of
the AUDADIS-IV personality disorder diagnoses are fair to good
[22].

To investigate number of psychiatric disorders, two variables
were computed. The first summed any lifetime mood disor-
der + any lifetime anxiety disorder + any personality disorder
(range = 0–3 disorders). The second summed any past-year mood
disorder + any past-year anxiety disorder + any personality dis-
order (range = 0–3).

The AUDADIS-IV also assessed DSM-IV diagnoses of nicotine
dependence, and abuse and dependence for alcohol and ten classes
of drugs: cannabis, cocaine, heroin, opiates (other than heroin or
methadone), stimulants, tranquilizers, sedatives, hallucinogens,
inhalants/solvents, and other drugs. Respondents must have met at
least one of four abuse criteria in the 12-month period preceding
the interview and/or before the 12-month period to receive a past-
year or lifetime diagnosis of alcohol or drug abuse. AUDADIS-IV
dependence diagnoses required respondents to meet at least three
of seven dependence criteria during the past year and/or prior to
the past year. All drug use disorders other than nicotine and
alcohol were classified into one general category of ‘‘any drug use
disorder,’’ because prevalence rates of individual drug use disor-
ders were low. Test–retest reliability and validity of the AUDADIS-
IV nicotine, alcohol, and drug use disorders are good to excellent
[11, 12, 15].

j Healthcare utilization

Participants were asked two questions regarding healthcare utili-
zation. (1) ‘‘Not counting hospitalization for delivery of a healthy
live-born infant, how many times did you receive medical care or
treatment in a hospital emergency room in the past 12 months?’’

(2) ‘‘Not counting hospitalization for delivery of a healthy live-born
infant, how many separate times did you stay in a hospital over-
night or longer in the past 12 months?’’ Responses were recoded
dichotomously as yes emergency room treatment versus no emer-
gency room treatment, and yes overnight stay versus no overnight
stay.

j Body mass index

Body mass index was computed from self reported height and
weight by dividing weight in kilograms by square of height in
meters. Individuals were classified into one of four BMI categories
[23]: underweight, BMI < 18.5; normal weight, BMI of 18.5–24.9;
overweight, BMI = 25.0–29.9; and obese, BMI > 30.0.

j Statistical analyses

The first dependent variable we examined was past-year emer-
gency room treatment. Participants were categorized by emer-
gency room treatment, yes versus no. Differences between these
groups in demographics were analyzed using cross-tabulations.
Next, a model predicting emergency room treatment from lifetime
psychiatric disorders was evaluated. This model included any
lifetime mood disorder, any lifetime anxiety disorder, any per-
sonality disorder, any lifetime alcohol use disorder, and any
lifetime drug use disorder. Next, a model predicting emergency
room treatment from past-year psychiatric disorders was evalu-
ated. This model included any past-year mood disorder, any past-
year anxiety disorder, any personality disorder, any past-year
alcohol use disorder, and any past-year drug use disorder. These
two multivariate models controlled for demographics (age, sex,
race-ethnicity, education, marital status, income, insurance status,
region of the country and urbanicity). They also controlled for
clinically relevant characteristics (BMI and lifetime nicotine
dependence).

When the overall association for any lifetime or any past-year
mood, anxiety, or personality disorder was significant, additional
models tested associations between each independent psychiatric
disorder, using the same covariates as above. For example, if any
lifetime mood disorder significantly predicted emergency room
treatment, then all individual lifetime mood disorders were
simultaneously entered into a new model predicting emergency
room treatment, along with demographic and clinical covariates.

Finally, two models examined the additive effect of multiple
psychiatric disorders. A model predicting emergency room treat-
ment from number of lifetime psychiatric disorders was evaluated.
Then a model predicting emergency room treatment from number
of past-year psychiatric disorders was evaluated. These models
controlled for the same demographic and clinical covariates as
listed above.

The second dependent variable examined was past-year over-
night hospital stay, using the same sequence of analyses. Partici-
pants were categorized by overnight hospital stay, yes versus no.
Differences between these groups in demographics were analyzed
using cross-tabulations. Next, a model predicting overnight hos-
pital stay from lifetime psychiatric disorders was evaluated. This
model included any lifetime mood disorder, any lifetime anxiety
disorder, any personality disorder, any lifetime alcohol use disor-
der, and any lifetime drug use disorder, and the covariates listed
above. Next, a model predicting overnight hospital stay from past-
year psychiatric disorders was evaluated. This model included any
past-year mood disorder, any past-year anxiety disorder, any per-
sonality disorder, any past-year alcohol use disorder, any past-year
drug use disorder, and the covariates listed above.

When the overall association for any lifetime or any past-year
mood, anxiety, or personality disorder was significant, sub-
sequent analysis examined associations between each indepen-
dent psychiatric disorder, using the same covariates as above.
For example, if any lifetime mood disorder significantly pre-
dicted overnight hospital stay, then all individual lifetime mood
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disorders were simultaneously entered into a new model pre-
dicting overnight hospital stay, along with demographic and
clinical covariates.

Finally, two models examined the additive effect of multiple
psychiatric disorders. A model predicting overnight hospital stay
from number of lifetime psychiatric disorders was evaluated. Then
a model predicting overnight hospital stay from number of past-
year psychiatric disorders was evaluated. These models controlled
for the same demographic and clinical covariates as listed above.

Odds ratios (ORs) and 95% confidence intervals (CIs) are
presented for each independent variable. SUDAAN, a software
package that uses Taylor series linearization to adjust for the
complex sampling methodology, was used for analyses [26].

Results

j DSM-IV psychiatric disorders

Rates of single and multiple psychiatric disorders
were computed; 5,577 of the 8,812 respondents
(63.4%) had no lifetime psychiatric disorder, 1,878
(21.3%) had one lifetime psychiatric disorder, 889
(10.1%) had two lifetime psychiatric disorders, and
449 (5.2%) had three lifetime psychiatric disorders.
The respective rates for past-year psychiatric disorder
were 6,360 (72.2%) 1,623 (18.4%), 597 (6.8%), and 223
(2.6%).

j Healthcare utilization

Rates of past-year overnight hospitalization and ER
visit were computed; 2,561 (29.1%) endorsed past-
year emergency room treatment and 1,857 (21.1%)
endorsed past-year overnight hospital stay. Past-year
overnight hospitalization and ER visit were signifi-
cantly related. Of those who had a past-year overnight
hospitalization, 65.55% were also treated in ER,
v2(1) = 147.07, P < 0.001).

j Specific DSM-IV psychiatric disorders and past-year
emergency room treatment

Table 1 shows demographic and clinical characteris-
tics of respondents based on past-year emergency
room treatment. Several demographics differed by
emergency room treatment categories, with emer-
gency room-treated individuals being in lower income
brackets, more frequently unmarried, and more likely
ethnic minority than the group not treated in the
emergency room. African-Americans were more likely
to be treated in the emergency room than were
Whites.

Table 1 also shows ORs and 95% CIs from logistic
regression with past-year emergency room treatment
predicted from lifetime psychiatric disorders. Con-
trolling for all demographics and clinical character-
istics listed in Table 1, those diagnosed with any
lifetime mood disorder or any personality disorder
were more likely to report receiving treatment in an

emergency room. Those diagnosed with any lifetime
anxiety disorder were marginally more likely to report
receiving treatment in an emergency room (95% CI
1.00–1.40).

Table 2 shows that controlling for all demograph-
ics and clinical characteristics listed in Table 1, those
diagnosed with any past-year mood disorder or any
past-year anxiety disorder were more likely to report
receiving treatment in an emergency room. (Note that
the results for any lifetime disorders in Tables 1 and 2
are exactly the same because they reflect the same
regressions.) Table 2 also shows that controlling for
the same covariates, the following mood disorders
were significantly associated with a greater likelihood
of emergency room treatment: lifetime major
depression, lifetime manic disorder, past-year major
depression, past-year manic disorder. The following
personality disorders were significantly associated
with greater likelihood of emergency room treatment:
paranoid, histrionic, antisocial, and obsessive–com-
pulsive personality disorders. Of the anxiety disor-
ders, only lifetime panic disorder without
agoraphobia and past-year panic disorder without
agoraphobia was associated with greater likelihood of
emergency room treatment.

Multivariate analyses were then conducted pre-
dicting emergency room treatment from number of
lifetime psychiatric disorders along with all covari-
ates. Compared to those with no lifetime psychiatric
disorder (reference group), individuals with one dis-
order (OR = 1.22; 95% CI = 1.05–1.41), two disorders
(OR = 1.60; 95% CI = 1.30–1.96), and three disorders
(OR = 2.33; 95% CI = 1.73–3.13) were significantly
more likely to report emergency room treatment.

Multivariate analyses were then conducted pre-
dicting emergency room treatment from number of
past-year psychiatric disorders, along with all covar-
iates. Compared to those with no past-year disorder,
individuals with one disorder (OR = 1.48; 95% CI =
1.26–1.75), two disorders (OR = 1.93; 95% CI =
1.47–2.52), and three disorders (OR = 2.70; 95%

CI = 1.81–4.02) were significantly more likely to re-
port emergency room treatment.

j Specific DSM-IV psychiatric disorders and past-year
overnight hospital stay

Table 3 shows demographic and clinical characteris-
tics of respondents based on past-year overnight
hospital stay. Several demographics differed by
overnight hospital stay categories, with hospitalized
individuals being older, in lower income brackets, and
more frequently unmarried than the nonhospitalized
group.

Table 3 also shows ORs and 95% CIs from lo-
gistic regressions with past-year overnight hospital
stay predicted from lifetime psychiatric disorders.
Controlling for all demographics and clinical char-
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Table 1 Bivariate and multivariate analyses of demographic, health, and psychiatric predictors of past-year emergency room treatment in individuals with
hypertension

No past-year emergency
room treatment

Past-year emergency
room treatment

Bivariate analyses Multivariate analysis

% (SE) % (SE) v2 (df) P Odds ratio 95% CIs

N 6,242 2,561
Age v2(3) = 17.37 0.0014
18–29 3.32 (0.32) 5.94 (0.70) 1.00 1.00–1.00
30–44 12.94 (0.60) 14.22 (1.01) 0.75 0.52–1.09
45–64 45.05 (0.76) 40.17 (1.19) 0.66 0.46–0.94
65+ 38.69 (0.81) 39.67 (1.24) 0.78 0.55–1.11

Sex v2(1) = 0.91 0.34
Male 44.70 (0.69) 43.23 (1.36) 1.00 1.00–1.00
Female 55.30 (0.69) 56.77 (1.36) 0.95 0.82–1.10

Race-ethnicity* v2(4) = 31.87 <0.001
Caucasian 74.99 (1.33) 68.37 (1.52) 1.00 1.00–1.00
African-American 12.94 (0.84) 17.78 (1.15) 1.38 1.17–1.63
Hispanic 6.80 (0.74) 8.48 (1.27) 1.23 0.97–1.55
Asian 3.24 (0.62) 2.66 (0.60) 0.92 0.58–1.48
Native-American 2.03 (0.27) 2.71 (0.52) 1.31 0.80–2.14

Education v2(2) = 13.81 0.0019
Less than high school 20.80 (0.75) 25.15 (1.06) 1.00 1.00–1.00
High school 32.97 (0.84) 31.63 (1.21) 0.92 0.78–1.07
Some college or higher 46.23 (0.97) 43.22 (1.29) 0.94 0.81–1.10

Marital status* v2(3) = 45.16 <0.001
Married/living with partner 65.45 (0.78) 56.48 (1.13) 1.00 1.00–1.00
Widowed 15.41 (0.51) 18.67 (0.79) 1.14 0.95–1.38
Divorced/separated 11.56 (0.51) 14.74 (0.77) 1.23 1.00–1.52
Single/never married 7.58 (0.40) 10.11 (0.79) 1.26 1.06–1.49

Annual income* v2(3) = 62.24 <0.001
$10,000 or less 10.84 (0.49) 16.10 (0.86) 1.00 1.00–1.00
$10,001–25,000 25.15 (0.74) 30.14 (1.05) 0.85 0.71–1.02
$25,001–50,000 31.69 (0.74) 29.65 (1.11) 0.69 0.56–0.84
Over $50,000 32.32 (0.91) 24.11 (1.21) 0.55 0.44–0.68

Health insurance status v2(1) = 3.31 0.074
Not insured 9.34 (0.55) 11.17 (0.91) 1.00 1.00–1.00
Insured 90.66 (0.55) 88.83 (0.91) 0.99 0.78–1.24

Urbanicity v2(1) = 1.79 0.19
Urban 75.88 (1.83) 77.65 (1.99) 1.00 1.00–1.00
Rural 24.12 (1.83) 22.35 (1.99) 0.89 0.75–1.04

Region v2(3) = 4.40 0.23
Northeast 19.70 (3.16) 17.55 (3.00) 1.00 1.00–1.00
Midwest 23.85 (3.05) 24.59 (3.19) 1.18 0.97–1.43
South 37.70 (3.00) 39.81 (3.36) 1.19 1.01–1.41
West 18.75 (2.80) 18.05 (3.28) 1.03 0.81–1.31

Body mass index v2(3) = 10.77 0.018
Underweight (BMI £ 18.5) 1.00 (0.14) 1.70 (0.30) 1.00 1.00–1.00
Normal weight (BMI = 18.5 to 24.9) 22.93 (0.66) 24.89 (1.02) 0.67 0.42–1.06
Overweight (BMI = 25.0 to 29.9) 36.07 (0.79) 33.18 (1.18) 0.61 0.38–0.96
Obese (BMI ‡ 30.0) 40.00 (0.89) 40.23 (1.33) 0.62 0.39–1.00

Lifetime alcohol use disorder v2(2) = 3.67 0.06
No 72.87 (0.80) 70.30 (1.22) 1.00 1.00–1.00
Yes 27.13 (0.80) 29.70 (1.22) 1.01 0.85–1.19

Lifetime nicotine dependence v2(1) = 13.14 <0.001
No 84.30 (0.67) 79.56 (1.16) 1.00 1.00–1.00
Yes 15.70 (0.67) 20.44 (1.16) 1.13 0.94–1.37

Lifetime drug use disorder v2(1) = 10.56 0.0018
No 93.90 (0.45) 91.23 (0.74) 1.00 1.00–1.00
Yes 6.10 (0.45) 8.77 (0.74) 1.10 0.85–1.42

Any lifetime mood disorder* v2(1) = 36.58 <0.001
No 81.22 (0.67) 72.82 (1.14) 1.00 1.00–1.00
Yes 18.78 (0.67) 27.18 (1.14) 1.26 1.08–1.49

Any lifetime anxiety disorder v2(1) = 24.50 <0.001
No 80.50 (0.70) 73.25 (1.20) 1.00 1.00–1.00
Yes 19.50 (0.70) 26.75 (1.20) 1.18 1.00–1.40

Any personality disorder* v2(1) = 41.83 <0.001
No 86.19 (0.53) 77.46 (1.16) 1.00 1.00–1.00
Yes 13.81 (0.53) 22.54 (1.16) 1.47 1.22–1.76

Odds ratios for each predictor in the multivariate analysis are adjusted for all other covariates in model
*Statistically significant association with past-year emergency room treatment in multivariate analysis, all Wald F’s (1, 65) ‡ 4.00, all P’s £ 0.05
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acteristics listed in Table 3, those diagnosed with
any lifetime mood disorders or any personality
disorder were more likely to report an overnight
hospital stay.

Table 4 shows that controlling for all demograph-
ics and clinical characteristics listed in Table 3, those
diagnosed with any past-year mood disorder were
more likely to report an overnight hospital stay. (Note
that the results for any lifetime disorders in Tables 3
and 4 are exactly the same because they reflect the
same regressions.) Table 4 also shows that controlling
for demographics, the following mood disorders were
significantly associated with a greater likelihood of
overnight hospital stay: lifetime dysthymia, lifetime
manic disorder, past-year major depression, past-year

manic disorder. The following personality disorders
were also significantly associated with a greater like-
lihood of overnight hospital stay: histrionic, antiso-
cial, and paranoid personality disorders. Anxiety
disorders were not significantly associated with
overnight hospital stay.

Multivariate analyses were then conducted pre-
dicting overnight hospital stay from number of life-
time psychiatric disorders, along with all covariates.
Compared to those with no life time disorder, indi-
viduals with two disorders (OR = 1.28; 95% CI =
1.03–1.60) and three disorders (OR = 1.74; 95%

CI = 1.24–2.43) were significantly more likely to
report an overnight hospital stay. Individuals with
no life time disorders and those with one disorder

Table 2 Prevalence of specific mood and personality disorders and their association with past-year emergency room treatment in individuals with hypertension

Not treated in emergency
room % (SE)

Treated in emergency
room % (SE)

Bivariate analyses Multivariate analysis

v2(1) P Odds ratios 95% CI

Lifetime mood disorders
Any lifetime mood disorder* 18.78 (0.67) 27.18 (1.14) 36.58 <0.001 1.26 1.08–1.49
Major depression* 16.22 (0.63) 23.34 (1.09) 31.11 <0.001 1.25 1.06–1.47
Dysthymia 4.48 (0.32) 7.87 (0.69) 18.07 <0.001 1.28 0.96–1.69
Manic disorder* 2.88 (0.31) 6.67 (0.67) 23.73 <0.001 1.68 1.22–2.32
Hypomanic disorder 1.60 (0.21) 2.51 (0.37) 4.50 0.038 1.04 0.68–1.61

Past-year mood disorders
Any past-year mood disorder* 8.69 (0.50) 15.86 (0.95) 38.32 <0.001 1.43 1.15–1.78
Major depression* 6.66 (0.43) 12.08 (0.84) 30.91 <0.001 1.42 1.13–1.77
Dysthymia 2.14 (0.22) 3.78 (0.47) 9.85 0.003 1.14 0.78–1.68
Manic disorder* 1.38 (0.23) 3.86 (0.45) 23.12 <0.001 1.83 1.23–2.71
Hypomanic disorder 0.86 (0.17) 1.40 (0.30) 2.29 0.13 1.00 0.53–1.88

Lifetime anxiety disorders
Any lifetime anxiety disorder 19.50 (0.70) 26.75 (1.20) 24.50 <0.001 1.18 1.00–1.40
Generalized anxiety disorder 5.03 (0.40) 8.59 (0.75) 15.82 <0.001 1.18 0.88–1.58
Panic disorder without agoraphobia* 4.80 (0.34) 8.05 (0.66) 16.34 <0.001 1.43 1.11–1.85
Panic disorder with agoraphobia 1.25 (0.17) 2.26 (0.38) 6.13 0.02 1.13 0.74–1.74
Agoraphobia without panic disorder 0.27 (0.08) 0.16 (0.07) 1.18 0.28 0.35 0.14–0.93
Social phobia 5.67 (0.38) 8.75 (0.82) 13.05 <0.001 1.20 0.92–1.57
Specific phobia 9.94 (0.54) 13.42 (0.95) 10.55 0.002 1.12 0.92–1.38

Past-year anxiety disorders
Any past-year anxiety disorder* 11.85 (0.58) 19.15 (1.09) 29.26 <0.001 1.36 1.12–1.65
Generalized anxiety disorder 2.22 (0.23) 4.98 (0.58) 18.42 <0.001 1.40 0.96–2.05
Panic disorder without agoraphobia* 1.32 (0.17) 4.21 (0.48) 29.60 <0.001 2.41 1.67–3.48
Panic disorder with agoraphobia 0.55 (0.11) 0.98 (0.20) 3.37 0.07 1.20 0.66–2.20
Agoraphobia without panic disorder 0.08 (0.04) 0.10 (0.06) 0.06 0.81 0.58 0.13–2.61
Social phobia 3.33 (0.30) 4.51 (0.55) 3.93 0.051 0.94 0.68–1.32
Specific phobia 7.52 (0.49) 10.77 (0.85) 10.44 0.002 1.19 0.95–1.50

Personality disorders
Any personality disorder* 13.81 (0.53) 22.54 (1.16) 41.83 <0.001 1.47 1.22–1.76
Paranoid personality disorder* 3.75 (0.33) 8.43 (0.74) 34.03 <0.001 1.66 1.26–2.17
Histrionic personality disorder* 1.24 (0.15) 3.38 (0.54) 14.53 <0.001 1.66 1.07–2.56
Antisocial personality disorder* 2.15 (0.23) 5.01 (0.59) 19.28 <0.001 1.72 1.24–2.40
Avoidant personality disorder 2.14 (0.21) 4.67 (0.53) 19.02 <0.001 1.38 0.98–1.95
Obsessive–compulsive personality disorder* 8.17 (0.43) 13.02 (0.92) 20.29 <0.001 1.45 1.17–1.80
Dependent personality disorder 0.53 (0.13) 1.10 (0.30) 3.02 0.09 1.29 0.64–2.60
Schizoid personality disorder 3.46 (0.33) 5.80 (0.58) 12.17 <0.001 1.18 0.87–1.74

SE standard error
*Statistically significant (P < 0.05) association with past-year emergency room treatment in multivariate analysis. Analyses of specific mood disorders were adjusted
for demographic characteristics, health variables, any anxiety disorder, any personality disorder, nicotine dependence, any alcohol use disorder, and any drug use
disorder. Analyses of specific anxiety disorders were adjusted for demographic characteristics, health variables, any mood disorder, any personality disorder, nicotine
dependence, any alcohol use disorder, and any drug use disorder. Analyses of specific personality disorders were adjusted for demographic characteristics, health
variables, any mood disorder, any anxiety disorder, nicotine dependence, any alcohol use disorder, and any drug use disorder. Similar analyses were conducted for
specific past-year mood, anxiety, and personality disorders, with past-year, instead of lifetime, alcohol and drug use disorder variables entered as covariates
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Table 3 Bivariate and multivariate analyses of demographic, health, and psychiatric predictors of past-year overnight hospital stay in individuals with hypertension

No past-year overnight
hospital stay

Past-year overnight
hospital stay

Bivariate analyses Multivariate analysis

% (SE) % (SE) v2 (df) P Odds ratios 95% CIs

N 6,955 1,857
Age* v2(3) = 43.74 <0.001
18–29 4.44 (0.37) 2.39 (0.51) 1.00 1.00–1.00
30–44 14.09 (0.60) 10.07 (1.11) 1.62 0.93–2.84
45–64 44.87 (0.74) 39.19 (1.41) 2.13 1.27–3.55
65+ 36.60 (0.78) 48.35 (1.56) 3.01 1.75–5.16

Sex v2(1) = 0.31 0.58
Male 44.51 (0.72) 43.49 (1.58) 1.00 1.00–1.00
Female 55.49 (0.72) 56.51 (1.58) 0.87 0.74–1.03

Race-ethnicity v2(4) = 8.02 0.10
Caucasian 73.16 (1.25) 72.97 (1.70) 1.00 1.00–1.00
African American 13.96 (0.86) 15.73 (1.10) 1.07 0.92–1.25
Hispanic 7.34 (0.73) 7.00 (1.35) 0.91 0.71–1.17
Asian 3.30 (0.57) 2.19 (0.67) 0.76 0.45–1.28
Native-American 2.24 (0.27) 2.11 (0.55) 0.89 0.49–1.60

Education v2(2) = 26.75 <0.001
Less than high school 20.62 (0.72) 27.63 (1.40) 1.00 1.00–1.00
High school 32.29 (0.79) 33.77 (1.44) 0.93 0.77–1.13
Some college or higher 47.09 (0.98) 38.60 (1.45) 0.83 0.66–1.03

Marital status* v2(3) = 55.69 <0.001
Married/living with partner 65.09 (0.73) 54.54 (1.36) 1.00 1.00–1.00
Widowed 14.65 (0.47) 22.86 (1.04) 1.30 1.07–1.59
Divorced/separated 11.91 (0.47) 14.58 (0.91) 1.20 0.92–1.55
Single/never married 8.35 (0.44) 8.02 (0.82) 1.27 1.06–1.53

Annual income* v2(3) = 69.10 <0.001
$10,000 or less 11.25 (0.45) 16.63 (1.06) 1.00 1.00–1.00
$10,001–25,000 24.59 (0.69) 34.32 (1.39) 0.80 0.80–1.17
$25,001–50,000 31.94 (0.67) 27.79 (1.37) 0.71 0.56–0.89
Over $50,000 32.22 (0.85) 21.26 (1.29) 0.59 0.45–0.77

Health insurance status v2(1) = 1.50 0.22
Not insured 10.09 (0.56) 8.81 (0.96) 1.00 1.00–1.00
Insured 89.91 (0.56) 91.19 (0.96) 1.05 0.78–1.41

Urbanicity v2(1) = 0.00 0.95
Urban 76.35 (1.80) 76.44 (2.09) 1.00 1.00–1.00
Rural 23.65 (1.80) 23.56 (2.09) 0.92 0.78–1.09

Region v2(3) = 3.31 0.35
Northeast 19.15 (3.07) 19.07 (3.33) 1.00 1.00–1.00
Midwest 24.20 (3.04) 23.50 (3.16) 1.00 0.81–1.24
South 37.73 (3.00) 40.42 (3.42) 1.11 0.92–1.34
West 18.92 (2.86) 17.01 (3.11) 0.96 0.75–1.23

Body mass index v2(3) = 8.62 0.043
Underweight (BMI £ 18.5) 1.03 (0.13) 1.93 (0.39) 1.00 1.00–1.00
Normal weight (BMI = 18.5–24.9) 23.00 (0.66) 25.26 (1.16) 0.67 0.40–1.13
Overweight (BMI = 25.0 to 29.9) 35.73 (0.74) 33.40 (1.48) 0.66 0.39–1.12
Obese (BMI ‡ 30.0) 40.24 (0.87) 39.41 (1.57) 0.75 0.44–1.27

Lifetime alcohol use disorder v2(2) = 0.38 0.54
No 71.93 (0.75) 72.97 (1.63) 1.00 1.00–1.00
Yes 28.07 (0.75) 27.03 (1.63) 0.95 0.78–1.17

Lifetime nicotine dependence v2(1) = 0.29 0.59
No 83.13 (0.67) 82.48 (1.09) 1.00 1.00–1.00
Yes 16.87 (0.67) 17.52 (1.09) 1.05 0.87–1.27

Lifetime drug use disorder v2(1) = 0.12 0.73
No 93.20 (0.45) 92.91 (0.79) 1.00 1.00–1.00
Yes 6.80 (0.45) 7.09 (0.79) 1.20 0.89–1.61

Any lifetime mood disorder* v2(1) = 6.25 0.015
No 79.63 (0.67) 76.08 (1.29) 1.00 1.00–1.00
Yes 20.37 (0.67) 23.92 (1.29) 1.24 1.03–1.49

Any lifetime anxiety disorder v2(1) = 0.34 0.56
No 78.67 (0.67) 77.86 (1.25) 1.00 1.00–1.00
Yes 21.33 (0.67) 22.14 (1.25) 0.98 0.82–1.18

Any personality disorder* v2(1) = 6.68 0.012
No 84.50 (0.57) 80.98 (1.21) 1.00 1.00–1.00
Yes 15.50 (0.57) 19.02 (1.21) 1.31 1.07–1.61

Odds ratios for each predictor in the multivariate analysis are adjusted for all other covariates in model
*Statistically significant association with past-year overnight hospital stay in multivariate analysis, all Wald F’s (1, 65) ‡ 6.19, all P’s £ 0.02
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reported similar rates of overnight hospital stay
(OR = 1.02; 95% CI = 0.88–1.19).

Multivariate analyses were then conducted pre-
dicting overnight hospital stay from number of past-
year psychiatric disorders, along with all covariates.
Compared to those with no past-year psychiatric
disorder, individuals with two disorders (OR = 1.56;
95% CI = 1.22–1.99) and three disorders (OR = 2.04;
95% CI = 1.31–3.17) were significantly more likely to
report overnight hospital stay. Individuals with no
past-year disorders and with one past-year disorder
reported similar rates of overnight hospital stay
(OR = 1.05; 95% CI = 0.87–1.26).

Discussion

This study examined the relationship between DSM-
IV psychiatric disorders and healthcare utilization in
hypertensives drawn from a large, nationally repre-
sentative sample of adults. The results indicate that
even in the setting of hypertension, a chronic condi-
tion that already increases healthcare utilization,
certain psychiatric disorders are associated with more
frequent hospital care. These relationships held after
controlling for numerous demographic and clinical
characteristics. In general, our findings are consistent
with those of previous reports (e.g., 8). This study
extends previous findings by examining hypertensives
specifically, investigating personality disorders, and
considering individual psychiatric disorders sepa-

rately. At the same time, this study controlled for
nicotine, alcohol, and drug use disorders, each of
which may independently be associated with health-
care utilization.

To our knowledge, these are the first data regard-
ing healthcare utilization among individuals with
personality disorders. Results indicate that several
personality disorders are associated with increased
likelihood of hospital care among hypertensives
including paranoid, histrionic, antisocial, avoidant,
and obsessive–compulsive disorders. Histrionic per-
sonality disorder is characterized by excessive emo-
tionality and attention seeking. Thus, the features of
this diagnosis may directly increase treatment-seek-
ing behavior including hospital care. All the person-
ality disorders are characterized by impaired
interpersonal relationships. Social networks of inad-
equate size or poor quality may fail to provide emo-
tional and instrumental support, thereby indirectly
increasing the likelihood that such individuals will
seek care in the hospital. Some research suggests that
certain personality traits are associated with poor
patient–provider collaboration and primary care
clinic nonattendance [6]. Lack of routine care may
increase the need for emergent hospital care in pa-
tients with personality disorders.

Any past-year or lifetime mood disorder was
associated with increased likelihood of both emer-
gency room treatment and overnight hospital stay.
Our findings for past-year mood disorders suggest a
close temporal association between mood disturbance

Table 4 Prevalence of specific mood and personality disorders and their association with past-year overnight hospital stay in individuals with hypertension

No overnight hospital
stay % (SE)

Overnight hospital
stay % (SE)

Bivariate analyses Multivariate analysis

v2(1) P Odds ratios 95% CI

Lifetime mood disorders
Any lifetime mood disorder* 20.37 (0.67) 23.92 (1.29) 6.25 0.015 1.24 1.03–1.49
Major depression 17.63 (0.63) 20.28 (1.25) 3.87 0.053 1.20 1.99–1.45
Dysthymia* 4.91 (0.30) 7.48 (0.81) 8.65 0.004 1.40 1.02–1.91
Manic disorder* 3.47 (0.33) 5.72 (0.81) 6.64 0.012 1.63 1.11–2.40
Hypomanic disorder 1.87 (0.20) 1.74 (0.39) 0.09 0.76 0.91 0.52–1.59

Past-year mood disorders
Any past-year mood disorder* 9.89 (0.48) 13.72 (1.01) 12.70 <0.001 1.48 1.18–1.86
Major depression* 7.59 (0.42) 10.38 (0.90) 8.40 0.005 1.45 1.14–1.85
Dysthymia 2.31 (0.21) 3.68 (0.63) 4.38 0.04 1.39 0.87–2.21
Manic disorder* 1.74 (0.25) 3.35 (0.55) 6.67 0.012 1.86 1.17–2.95
Hypomanic disorder 0.99 (0.16) 1.08 (0.33) 0.06 0.80 1.17 0.55–2.49

Personality disorders
Any personality disorder* 15.50 (0.57) 19.02 (1.21) 6.68 0.012 1.31 1.07–1.61
Histrionic personality disorder* 1.58 (0.20) 2.84 (0.51) 5.27 0.025 1.77 1.11–2.83
Antisocial personality disorder* 2.54 (0.27) 4.54 (0.59) 9.49 0.003 1.87 1.27–2.75
Paranoid personality disorder* 4.58 (0.36) 6.79 (0.73) 7.15 0.009 1.49 1.08–2.07
Dependent personality disorder 0.64 (0.15) 0.90 (0.25) 0.84 0.36 1.09 0.49–2.40
Schizoid personality disorder 3.86 (0.33) 5.10 (0.70) 2.63 0.11 1.17 0.83–1.66
Obsessive–compulsive personality disorder 9.16 (0.43) 10.83 (0.91) 2.74 0.10 1.25 0.99–1.59
Avoidant personality disorder 2.74 (0.24) 3.22 (0.46) 0.82 0.37 1.08 0.74–1.57

SE standard error
*Statistically significant (P < 0.05) association with past-year overnight hospital stay in multivariate analysis after controlling for demographic characteristics, health
variables, any mood or personality disorder (analyses of mood disorders were adjusted for any personality disorder; analyses of personality disorders were adjusted
for any mood disorder), nicotine dependence, and alcohol and drug use disorder. Past-year, not lifetime, alcohol and drug use disorders were entered in analyses of
past-year mood disorders
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and hospital care. The relationship between lifetime
depression and increased healthcare utilization also
suggests more distal associations. These temporally
remote associations complement data that show that
depressive disorders are prospectively associated with
onset of medical illnesses. These conditions may in-
volve hospital care such as heart disease and diabetes
[3, 10], as well as symptom exacerbation of existing
conditions such as diabetes and rheumatoid arthritis
[9, 30]. When both lifetime and past-year mood dis-
orders were entered simultaneously, the effects for
hospital care were better accounted for by past-year
mood disorder (data not shown).

The results for mood disorders are remarkably
similar between emergency room treatment and
overnight hospital stay. While we cannot determine
whether the emergency room treatment and the
overnight hospital stay were linked, these findings
may suggest that mood disordered individuals who
arrive at the emergency room are evaluated and
determined to be at sufficient risk to warrant an
overnight stay. This finding is in contrast to anxiety
disorders, which were significantly associated only
with emergency room treatment. Anxious individuals
may present at the emergency room but may be
determined not to be at sufficient risk to warrant an
overnight stay. Given that anxiety symptoms can
mimic cardiac, thyroid, and hypoglycemia symptoms,
this finding may reflect patients’ vigilance for somatic
changes, misinterpretation of or overreaction to their
physical complaints, or a general tendency to soma-
ticize. It should be noted that the overall association
between any lifetime anxiety disorder and emergency
room treatment was only marginally significant in this
very conservative model, so the significant finding for
lifetime panic disorder without agoraphobia specifi-
cally should be interpreted with caution.

The odds ratios for each given psychiatric disorder
are modest, and in some cases smaller than previously
reported [17]. This may be because the statistical
models tested here are very conservative. In order to
isolate the association of a particular psychiatric
disorder, each model controlled for every other psy-
chiatric disorder, as well as numerous demographic
characteristics, health insurance status, and clinical
characteristics including obesity, smoking, and sub-
stance use disorders. Yet even under these rigorous
constraints, many psychiatric disorders were associ-
ated with increased healthcare utilization. In this
context, alcohol and drug use disorders were not
significantly, independently associated with increased
hospital care.

The focus on emergency room treatment and
overnight hospital stay is particularly important for
two reasons. First, the Agency for Healthcare Quality
and Research found that hypertension and depression
were two of the most frequent comorbidities among
hospitalized patients. Second, emergency room
treatment and hospital stays are extremely costly.

According to the Medical Expenditure Panel Survey
(MEPS) [21], the average cost of an emergency room
visit in 2003 was $560. Over one-third of all hospital
admissions are through the emergency department
[Healthcare Utilization Project (HCUP)] [8]. Once
admitted, the average length of stay is 5 days, costing
over $17,000. Indeed, MEPS found that inpatient
hospital care accounts for $3 of every $10 spent on
health care [22]. The data presented in this study do
not address cost or length of stay. However, given the
MEPS and HCUP figures, the increased cost of hos-
pitalization associated with psychiatric disorders in
persons with hypertension is likely to be high. A re-
cent systematic review showed that for depressed
medical patients, psychotherapy alone, care manage-
ment alone, and psychotherapy plus care manage-
ment all had lower costs per quality-adjusted life year
than usual care [24]. Treatment for mental health is-
sues in patients with hypertension has the potential to
decrease healthcare utilization, although rigorous
studies have yet to clearly demonstrate cost savings
for other psychiatric conditions.

j Limitations

While results of this study suggest that DSM-IV psy-
chiatric disorders are associated with healthcare utili-
zation in hypertensives, a number of methodological
limitations must be noted. First, hypertension status
was based upon self-report. The rates of false positive
reports for self-reports of other chronic illnesses are
low (e.g., diabetes [7]). However, due to the asymp-
tomatic nature of elevated blood pressure, persons may
have hypertension and not know it. Nevertheless, the
proportions of patient-reported hypertension in this
sample are consistent with epidemiological data during
the time-period of the survey. Similarly, hospital care
was per self-report, and like all such indicators, it is
vulnerable to participant deception, bias, and recall
problems. BMI was also per self-report and tends to be
underestimated. However, events such as visiting an
emergency room or an overnight hospital stay are likely
to be sufficiently salient to avoid recall problems.

Second, the full range of DSM-IV disorders was not
assessed, so it is unclear whether other psychiatric
disorders are also related to healthcare utilization. For
example, psychotic disorders were not evaluated, yet
persons with these conditions are at very high risk for
hospitalization. Third, it is unknown whether care
was sought for medical or mental health issues. Costs
for psychiatric admissions can rival or even exceed
costs for medical admissions, so this is a potentially
important limitation. However, previous reports
indicate that differences in healthcare utilization
remain even after controlling for mental health
services. Fourth, due to the cross-sectional nature
of the NESARC, causal relationships between past
year psychiatric disorders and past year healthcare
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utilization cannot be determined. Psychiatric disor-
ders, particularly mood and anxiety disorders, may
precede or follow hospital care or the medical crisis
that necessitated it.

Finally, the NESARC interview did not assess
hospital visits in such a way that allows determination
whether the emergency room visits and the overnight
hospital stays were related events. Past-year overnight
hospitalization and ER visit were in fact significantly
related. However, the differing patterns of results
for each outcome variable suggest that they were not
always related.

Despite these limitations, methodological strengths
of this study include the large, randomly selected,
nationally representative sample of adults, high
response rate, administration of face-to-face interviews,
and use of systematic psychiatric diagnostic tools.
Demographic variables that may confound relationships
between psychiatric disorders and utilization were
carefully measured and controlled. The unique focus on
a large sample of hypertensives is also a strength.

Conclusions

In summary, results of this study indicate psychiatric
disorders are associated with healthcare utilization,
even in the setting of a chronic medical condition that
may itself increase utilization. Although we cannot
establish causality, these results provide some epide-
miological support for expanding mental health
treatment for hypertensives with psychiatric prob-
lems. Healthcare providers who treat people with
hypertension are encouraged to screen, treat, or refer
for treatment patients with psychiatric disorders to
diminish the healthcare utilization associated with
these disorders.
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