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Objective: This study examined the unadjusted and adjusted preva-
lence estimates of depression and anxiety at the state level and exam-
ined the odds ratios of depression and anxiety for selected risk behav-
iors, obesity, and chronic diseases. Methods: The 2006 Behavioral Risk
Factor Surveillance Survey, a random-digit-dialed telephone survey,
collected depression and anxiety data from 217,379 participants in 38
states, the District of Columbia, Puerto Rico, and the U.S. Virgin Is-
lands. Current depressive symptoms were assessed with the standard-
ized and validated eight-item Patient Health Questionnaire, and life-
time diagnosis of depression and anxiety was assessed by two addition-
al questions (one question for each diagnosis). Resulis: The overall
prevalence of current depressive symptoms was 8.7% (range by state
and territory, 5.3%-13.7%); of a lifetime diagnosis of depression, 15.7%
(range, 6.8%-21.3%); and of a lifetime diagnosis of anxiety, 11.3%
(range, 5.4%-17.2%). After sociodemographic characteristics, adverse
health behaviors, and chronic illnesses were adjusted for, cardiovascu-
lar disease, diabetes, asthma, smoking, and obesity were all signifi-
cantly associated with current depressive symptoms, a lifetime diagno-
sis of anxiety, and a lifetime diagnosis of depression. Physically inactive
adults were significantly more likely than those who were physically ac-
tive to have current depressive symptoms or a lifetime diagnosis of de-
pression, whereas those who drank heavily were significantly more
likely than those who did not to have current depressive symptoms or
a lifetime diagnosis of anxiety. Conclusions: Depression and anxiety
were strongly associated with common chronic medical disorders and
adverse health behaviors. Examination of mental health should there-
fore be an integral component of overall health care. (Psychiatric Ser-
vices 59:1383-1390, 2008)
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epression and anxiety are two
major causes of morbidity
and mortality in the United

States and are associated with im-
paired health-related quality of life
and social functioning (1-4), as well
as with excess disability (5-7). In ad-
dition, psychiatric conditions, partic-
ularly depressive disorders, are asso-
ciated with increased prevalence of
chronic diseases and often precipitate
or exacerbate these conditions (8).
Fortunately, depression and anxiety
can often be successfully treated with
medication and psychotherapies (9).
However, most adults do not seek
care, and those who do often do not
receive appropriate care (9).

The state health departments in
collaboration with the Centers for
Disease Control and Prevention
(CDC) and the Center for Mental
Health Services, Substance Abuse
and Mental Health Services Adminis-
tration, collaborated on the imple-
mentation of the Anxiety and Depres-
sion Module for the Behavioral Risk
Factor Surveillance System (BRFSS).
This module collects information
about depression and its severity with
the clinically validated eight-item Pa-
tient Health Questionnaire depres-
sion measure (PHQ-8). Additionally,
two questions were included on life-
time diagnosis of depression and anx-
iety (one each). The BRFSS is the
world’s largest ongoing telephone
health survey system. Given its large
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sample size, the BRFSS is able to
produce local, state, and national esti-
mates. Additionally, the BRFSS col-
lects data on chronic illness, health
behaviors, disability, access to health
care, and health-related quality of
life—items not characteristically
found in other data systems collecting
mental health data. The purpose of
this study was to examine the unad-
justed and adjusted prevalence esti-
mates of depression and anxiety at the
state level and to examine the odds
ratios of depression and anxiety for
selected risk behaviors, obesity, and
chronic diseases.

Methods

The BRFSS is a state-based surveil-
lance system operated by state health
departments in collaboration with the
CDC. The cross-sectional data were
collected throughout the year in 2006.
The objective of the BRFSS is to col-
lect uniform, state-specific data on
preventive health practices and risk
behaviors that are linked to chronic
diseases, injuries, and preventable in-
fectious diseases in the adult popula-
tion (10,11). Trained interviewers col-
lect data monthly from a standardized
questionnaire by using an independ-
ent probability sample of households
with telephones in the noninstitution-
alized U.S. adult population. The
BRFSS has CDC Institutional Review
Board approval.

The BRFSS questionnaire consists
of three parts: core questions asked in
all 50 states, the District of Columbia,
Puerto Rico, and the U.S. Virgin Is-
lands; supplemental modules, which
are a series of questions on specific
topics (for example, adult asthma his-
tory, intimate partner violence, and
mental health); and state-added ques-
tions. In 2006 trained interviewers ad-
ministered questions about depres-
sion severity and lifetime diagnosis of
anxiety and depression (Anxiety and
Depression Module) in 38 states (Al-
abama, Alaska, Arkansas, California,
Connecticut, Delaware, Florida,
Georgia, Hawaii, Indiana, Iowa,
Kansas, Louisiana, Maine, Maryland,
Michigan, Minnesota, Mississippi,
Missouri, Montana, Nebraska, Neva-
da, New Hampshire, New Mexico,
North Dakota, Oklahoma, Oregon,
Rhode Island, South Carolina, Ten-
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nessee, Texas, Utah, Vermont, Vir-
ginia, Washington, West Virginia, Wis-
consin, and Wyoming), as well as in
the District of Columbia, Puerto Rico,
and the U.S. Virgin Islands. Addition-
al methods used in the BRFSS, in-
cluding the weighting procedure, are
described elsewhere (12). All BRFSS
questionnaires, data, and reports are
available at www.cde.gov/brfss. All
analyses are from weighted data.

To assess the prevalence of depres-
sion and its severity in the general U.S.
population, the standardized and vali-
dated PHQ-8 was used (13). The
PHQ-8 consists of eight of the nine cri-
teria on which the DSM-IV diagnosis
of depressive disorders is based (14). It
is half the length of many other de-
pression measures and has comparable
sensitivity and specificity (13). The
ninth question in the DSM-IV assesses
suicidal or self-injurious ideation and
was omitted because interviewers are
not able to provide adequate interven-
tion by telephone. Research indicates
that the deletion of this question has
only a minor effect on scoring because
thoughts of self-harm are fairly uncom-
mon in the general population (13).
The PHQ-8 has been used in both clin-
ical (15-17) and population-based set-
tings (18,19) and in both self-adminis-
tered (15-17) and telephone-adminis-
tered modes (20). Additionally, it has
been shown to be effective for detect-
ing depressive symptoms in various
racial and ethnic groups (17,18,20,21).

The PHQ-S response set was stan-
dardized to make it similar to other
BRFSS questions by asking the num-
ber of days in the past two weeks the
respondent experienced a particular
depressive symptom. The modified
response set was converted back to
the original response set: zero to one
days, not at all; two to six days, sever-
al days; seven to 11 days, more than
half the days; and 12 to 14 days, near-
ly every day, with points (0 to 3) as-
signed to each category, respectively.
The scores for each item are summed
to produce a total score between 0
and 24 points. A total score of 0 to 4
represents no significant depressive
symptoms, whereas a total score of 5
to 9 represents mild depressive symp-
toms, 10 to 14 represents moderate
symptoms, 15 to 19 represents mod-
erately severe symptoms, and 20 to 24

represents severe symptoms (13).
Current depressive symptoms were
defined as a PHQ-8 score =10.

In addition to questions about cur-
rent depressive symptoms, one ques-
tion each on lifetime diagnosis of anx-
iety and depression was asked: “Has a
doctor or other health care provider
ever told you that you have an anxiety
disorder (including acute stress disor-
der, anxiety, generalized anxiety dis-
order, obsessive-compulsive disorder,
panic attacks, panic disorder, phobia,
posttraumatic stress disorder, or so-
cial anxiety disorder)?” and “Has a
doctor or other health care provider
ever told you that you have a depres-
sive disorder (including depression,
major depression, dysthymia, or mi-
nor depression)?”

Cardiovascular disease was assessed
with three questions: “Has a doctor,
nurse, or other health professional ever
told you that you had a heart attack,
also called a myocardial infarction?”
“Has a doctor, nurse, or other health
professional ever told you that you had
angina or coronary heart disease?”
“Has a doctor, nurse, or other health
professional ever told you that you had
a stroke?” Persons were considered to
have cardiovascular disease if they re-
sponded to all three questions and at
least one response was a yes. Persons
were considered not to have cardiovas-
cular disease if they answered no to all
three questions. Diabetes status was
assessed with one question: “Have you
ever been told by a doctor that you
have diabetes?” Women who reported
diabetes only during pregnancy were
not considered to have diabetes. Per-
sons were considered to have asthma if
they responded ves to the question,
“Have you ever been told by a doctor,
nurse, or other health professional that
you had asthma?”

The BRFSS respondents were also
asked about their smoking habits,
physical activity, height and weight,
and alcohol consumption. Respon-
dents were considered to be current
smokers if they had smoked at least
100 cigarettes in their lifetime and
currently smoked. Persons were con-
sidered to be physically inactive if they
had not participated in any leisure-
time physical activity or exercise dur-
ing the past 30 days. Body mass index
(BMI=weight [kg] divided by height
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[m?]) was determined from self-re-
ported height and weight. Persons
were considered obese if their BMI
was =30 kg/m?. Heavy drinkers were
defined as men who reported drinking
more than two drinks per day and as
women who reported drinking more
than one drink per day (22).

Data were available for 217,379
participants in the 38 states, the Dis-
trict of Columbia, Puerto Rico, and
the U.S. Virgin Islands who respond-
ed to at least one question in the Anx-
iety and Depression Module. Approx-
imately 8.6% of PHQ-8 scores were
missing, .9% of participants did not
respond to the question on lifetime
diagnosis of anxiety, and .8% did not
respond to the question on lifetime
diagnosis of depression. The median
cooperation rate, the percentage of
eligible respondents who completed
the survey, for the 41 states and terri-
tories in the 2006 BRFSS, was 75.2%;
ranging from 56.9% in California to
89.0% in Puerto Rico. Prevalence es-
timates, adjusted odds ratios, and
standard errors were computed by
using SUDAAN release 9.0.1 to ac-
count for the complex survey design.
Because of the large sample, statisti-
cal testing was not emphasized. Five
states—Connecticut, Kansas, Mary-
land, Nebraska, and Washington—
collected the Anxiety and Depression
Module on a subset of the state sam-
ple rather than on the entire sample,
a common practice in BRFSS, to in-
crease the number of questions asked
in states with large samples. These re-
sponses are weighted back to the pop-
ulation of the state. Information on
the weighting methodology and the
weights to use for each of these states
can be found at www.cde.gov/brfss/
technicalinfodata/surveydata/2006/2006
dual htm.

Results

More than 22.7 million people in the
38 states, the District of Columbia,
Puerto Rico, and the U.S. Virgin Is-
lands reported being told by a health
care provider that they had depres-
sion at some point during their life-
time, and more than 16.3 million peo-
ple reported being told by a health
care provide that they had anxiety at
some point during their lifetime. Ad-
ditionally, more than 11.§ million

people had current depressive symp-
toms at the time of the survey, as as-
sessed by the PHQ-S.

After adjustment for sex, age, race
or ethnicity, education, marital status,
and employment status, women were
significantly more likely than men to
have current depressive symptoms, as
were those previously married or nev-
er married (compared with those
married), and as were those who were
unemployed or unable to work (com-
pared with those currently employed)
(Table 1). Additionally, adults aged 55
years and older were less likely than
those aged 18 to 24 years to have cur-
rent depressive symptoms, as were
those with at least a high school edu-
cation (compared with those with less
than a high school education).

Women were also significantly
more likely than men to have a life-
time diagnosis of depression, as were
adults aged 35 to 54 years of age (com-
pared with those aged 18 to 24 years),
those previously married or never
married (compared with those mar-
ried), and those unemployed or un-
able to work (compared with those
currently employed). Moreover, black
non-Hispanics, Hispanics, and other
non-Hispanics were less likely than
white non-Hispanics to have a lifetime
diagnosis of depression. Finally,
women were more likely than men to
report a lifetime diagnosis of anxiety,
as were adults aged 25 to 44 years
(compared with those aged 18 to 24
years), those previously married or
never married (compared with those
currently married), and those current-
ly unemployed, retired, or unable to
work and homemakers or students
(compared with those currently work-
ing). Moreover, adults aged 55 years
or older were less likely than those
aged 18 to 24 years to report a lifetime
diagnosis of anxiety, as were black
non-Hispanics and Hispanics (com-
pared with white non-Hispanics).

Approximately 8.4% (95% Cl=
8.1%-8.6%) of respondents had a
lifetime diagnosis of depression only,
4.0% (CI=3.8%-4.2%) had a lifetime
diagnosis of anxiety only, and 7.3%
(CI=7.1%-7.5%) had a lifetime diag-
nosis of both depression and anxiety.
A lifetime diagnosis of depression was
much more likely among adults cur-
rently depressed than among adults
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not currently depressed (54.7% [ClI=
52.9%-56.5%] versus 11.9% [Cl=
11.6%-12.2%], respectively). Sim-
ilarly, current depressive symptoms
were much more likely among those
with a lifetime diagnosis of depres-
sion than those with no prior depres-
sion (30.5% [CI1=29.4%-31.6%] ver-
sus 4.7% [Cl=4.4%-4.9%], respec-
tively). Among those with no current
depressive symptoms, 8.8% (Cl=
8.5%-9.1%) had a lifetime diagnosis
of depression, as did 26.2% (CI=
25.2%-27.2%) of those with mild cur-
rent depressive symptoms, 46.7%
(CI=44.4%-49.1%) of those with
moderate current depressive symp-
toms, 63.3% (CI=60.6%—-66.4%) of
those with moderately severe current
depressive symptoms, and 73.5%
(CI=69.2%-77.4%) of those with se-
vere current depressive symptoms.
There was considerable geographic
variation in rates of depression and
anxiety, as shown in Table 2. [Maps
showing variation by state in rates of
depression and anxiety are available
as an online supplement at ps.psychi
atryonline.org.] The highest rates
(>10%) of current depressive symp-
toms were found in Alabama, Ar-
kansas, Michigan, Mississippi, Okla-
homa, Tennessee, West Virginia, and
Puerto Rico, whereas the lowest rates
(<6%) were observed in Connecticut,
Towa, Nebraska, and North Dakota. A
similar degree of regional variation
was found in lifetime diagnoses of de-
pression and anxiety: lifetime diagno-
sis of depression ranged from 6.8% to
21.3%, and lifetime diagnosis of anxi-
ety ranged from 5.4% to 17.2%. No-
tably, variability still existed among
the states after adjusting by age, sex,
race and ethnicity, education, em-
ployment status, and marital status.
Unadjusted prevalence estimates
indicated that cardiovascular disease,
diabetes, asthma, smoking, physical
inactivity, obesity, and heavy drinking
were all significantly associated with
current depressive symptoms, as well
as with lifetime diagnoses of depres-
sion and anxiety (p<.001) (data not
shown). After adjustment for the
above conditions, behaviors, and so-
ciodemographic characteristics, peo-
ple with cardiovascular disease, dia-
betes, or asthma were significantly
more likely than those without each
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Table 1

Prevalence of current depressive symptoms, lifetime diagnosis of depression, and lifetime diagnosis of anxiety among U.S.
adults, by selected characteristics®

Current depressive symp’tomsb

Lifetime diagnosis of depression

Lifetime diagnosis of anxiety

Variable % 95% CI AOR¢95% CI % 95% CI AOR® 95% CI % 95% CI AOR®¢ 95% CI
Total 8.7 157 11.3
Sex
Male (reference) 6.8 6.4-7.3 11.1  10.6-11.5 8.2 7.8-8.7
Female 10.5 10.1-109 16 15-1.8 202 19.7-206 20 1921 14.3 13.9-146 1.8 1.7-1.9
Age
g18—24 (reference) 10.9 9.7-12.2 145 13.3-15.8 11.3 10.2-12.5
25-34 8.7 8.0-94 1.0 9-13 144 13.7-152 12 1.0-1.3 116 10.9-12.3 1.3 1.1-1.5
35-44 8.8 8.2-94 1.0 8-12 167 16.0-175 13 12-1.5 120 11.4-12.7 1.3 1.1-1.5
45-54 9.9 9.3-10.5 9 8-1.2 193 186200 14 12-16 129 12.3-135 1.2 1.0-14
=55 6.9 6.5-7.3 5 4-7 144 14.0-14.8 .9 8-1.1 9.8 9.5-10.2 8 7-9
Race or ethnicity
White non-Hispanic
(reference) 8.0 7.7-8.3 17.2  16.8-17.6 12.2 11.9-12.5
Black non-Hispanic 11.0 10.1-12.1 .9 8-1.0 112 10.4-12.0 4 4-5 8.6 7.8-9.4 5 5-.6
Hispanic 9.9 8.9-11.0 9 8-1.0 126 11.6-13.7 .6 6-7 9.0 8.2-9.8 6 .6-7
Other, non-Hispanicd 104 9.3-11.7 1.1 1.0-1.3 151 13.7-16.6 .8 -9 12.0 10.6-13.7 9 8-1.1
Education
Less than high
school (reference) 16.1 14.8-17.4 17.2  16.1-18.3 12.9 11.9-13.9
High school 10.5 9.9-11.1 7 6-.8 159 15.3-16.5 9 §-1.0 11.8 11.3-124 9 8-1.0
Coﬂege or greater 6.4 6.1-6.8 5 4-.6 154 15.0-15.8 9 §-1.0 10.8 104-11.1 9 8-1.0
Marital status
Currently married 6.1 5.9-6.4 13.5 13.1-13.9 9.6 9.3-9.9
(reference)
Previously married® 14.3 13.6-15.1 20 1822 228 221-236 17 16-1.8 158 15.2-164 1.5 1.4-1.6
Never married! 11.5 10.6-12.3 1.5 14-1.7 163 155-172 14 13-1.5 125 11.7-13.3 14 1.2-1.5
Current employment
status
Employed
(reference) 6.1 5.8-6.8 13.3 12.9-13.7 9.1 8.8-9.5
Unemployed 21.0 19.1-23.1 32 2837 236 218255 20 1822 183 16.6-20.2 2.2 1.9-2.5
Retired 52 4757 12 1.0-14 119 114-125 1.0 9-1.1 8.6 81-90 1.2 1.1-1.3
Unable to work 42.2 40.2-44.2 10.1 9.0-11.3 46.6 448484 58 53-6.3 36.5 34.7-38.3 5.9 5.4-6.5
Homemaker or
student 8.9 8.0-9.9 12 1.0-14 170 16.0-181 1.1 10-1.2 128 11.9-13.8 1.2 1.1-1.4

* Weighted estimates

b As determined by a score =10 on the eight-item Patient Health Questionnaire
¢ Adjusted by sex, age, race and ethnicity, education, marital status, and employment status
d Asian, Native Hawaiian or Pacific Islander, American Indian or Alaska Native, other race, and multirace
¢ Previously married includes those divorced, widowed, or separated.
I Never married includes those never married or member of unmarried couple.

condition to have current depressive
symptoms, a lifetime diagnosis of de-
pression, or a lifetime diagnosis of
anxiety (Table 3). People who were
current smokers or were obese were
also significantly more likely than per-
sons who did not have each of these
characteristics to have current de-
pressive symptoms or a lifetime diag-
nosis of depression or anxiety. Physi-
cally inactive adults were significantly
more likely than those who were
physically active to have current de-
pressive symptoms or a lifetime diag-
nosis of depression, whereas those
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who drank heavily were significantly
more likely than those who did not to
have current depressive symptoms or
a lifetime diagnosis of anxiety.

Discussion

To our knowledge, this is the first U.S.
study to examine the relationships be-
tween current depressive symptoms as
assessed by the PHQ-8, chronic ill-
ness, and health risk behaviors. Addi-
tionally, it is the first study to examine
unadjusted and adjusted prevalence
estimates of anxiety and depression at
the state level. Our study indicates a

strong association between current de-
pressive symptoms, a lifetime diagno-
sis of anxiety, and a lifetime diagnosis
of depression and cardiovascular dis-
ease, diabetes, asthma, obesity, and
several adverse health behaviors, such
as smoking, physical inactivity, and
heavy drinking. Moreover, it suggests
that there is wide variation in the
prevalence of anxiety and depression
by state, even after adjusting for so-
ciodemographic characteristics.
Notably, there is recent research in-
dicating that the association between
mental illness and chronic illness is
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Table 2

Unadjusted and adjusted prevalence estimates of current depressive symptoms, lifetime diagnosis of depression, and
lifetime diagnosis of anxiety among U.S. adults, by state?

Current depressive symptomsb Lifetime diagnosis of depression Lifetime diagnosis of anxiety

Adj. Adj. Adj.
Variable % 95% CI  %° 95% CI % 95% CI %°¢ 95% CI % 95% CI %° 95% CI
Total 8.7 15.7 11.3
State
Alabama 125 10.4-15.0 82 6.3-10.1 174 158-19.2 14.1 126-157 140 125-157 11.0 9.5-12.4
Alaska 6.7 5482 52 4064 174 154-197 155 134-17.7 120 10.2-14.1 104 8.6-12.2
Arkansas 12.2 11.0-134 9.3 8.2-104 21.3 19.9-22.7 184 17.1-19.8 14.0 12.8-152 11.6 10.4-12.7
California 88 7899 63 54-71 135 124-147 121 11.0-132 9.6 8.6-10.7 8.6 7.6-9.5
Connecticut! 59 50-69 51 4260 143 13.0-158 126 11.3-139 10.0 8.9-11.3 8.8 7.7-9.9
Delaware 82 6996 69 56-8.1 17.0 15.2-189 153 13.5-17.0 12.1 10.5-139 10.7 9.1-12.3
District of
Columbia 79 6694 61 47-74 150 135-16.6 160 14.1-17.8 9.5 8.3-10.9 9.8 8.3-11.2
Florida 89 7999 73 6.4-8.3 13.1 12.2-14.2 120 11.0-13.0 11.2 10.3-122 104 94-11.3
Georgia 82 7392 63 55-72 145 134-156 135 124-146 11.1 10.1-12.1 10.0 9.0-11.0
Hawaii 72 6381 59 4969 8.8 8.0-9.8 84 7394 8.0 7.2-8.9 7.3 6.2-8.4
Indiana 96 87-107 72 6.3-8.0 19.8 18.6-21.1 169 158-18.1 13.8 12.7-150 11.3 10.3-12.3
Towa 58 5067 52 4361 147 13.5-159 130 11.9-14.2 9.1 8.2-10.1 7.9 7.1-8.8
Kansas? 69 5981 58 4869 141 12.8-156 124 11.0-13.7 9.9 8.8-11.2 8.6 7597
Louisiana 95 85-105 7.0 6.1-7.8 132 12.3-14.2 11.8 10.9-12.8 109 10.0-11.8 9.6 8.7-10.4
Maine 74 64-86 58 4868 199 185-215 164 149-178 16.1 145-17.7 13.2 11.7-14.7
Marylandd 75 6388 65 5377 154 139-17.1 152 13.6-169 10.9 9.6-124 104 8.9-11.8
Michigan 10.5 94-11.8 84 7394 159 14.7-17.0 138 12.7-149 11.1 10.1-12.1 9.2 8.3-10.1
Minnesota 6.2 54-72 57 4865 144 13.2-158 128 11.5-14.0 10.1 9.1-11.3 8.9 7.9-9.9
Mississippi 13.0 11.8-142 87 76-97 169 157-182 149 13.7-162 13.7 12.6-148 116 10.5-12.7
Missouri 94 83-10.7 7.1 6.1-8.1 184 16.8-20.1 154 13.8-17.0 12,5 11.0-14.3 10.3 8.8-11.7
Montana 6.7 5876 55 4763 171 159-184 146 134-158 109 9.8-12.0 9.1 8.1-10.1
Nebraskad 56 4669 51 4061 155 13.8-17.3 139 12.2-155 9.8 8.4-11.4 8.7 7.3-10.1
Nevada 9.0 75-107 7.0 56-83 155 13.9-17.3 139 122-156 11.6 10.2-13.2 102 8.8-11.6
New
Hampshire 6.8 6.0-78 57 49-65 172 16.0-186 142 13.0-154 128 11.7-140 10.5 9.5-11.5
New Mexico 9.3 83-105 7.1 6.1-8.1 17.1 16.0-18.3 15.7 14.5-16.8 12.0 11.0-13.1 11.1 10.0-12.1
North Dakota 5.3 44-62 48 3956 168 154-184 149 13.5-16.3 10.2 9.0-11.6 8.8 7.7-10.0
Oklahoma 11.5 10.5-126 80 7.1-89 199 187-21.1 166 155-17.7 148 13.8-159 11.9 10.9-12.9
Oregon 76 6.6-87 6.1 52-70 213 19.9-22.7 184 17.1-19.8 132 12.1-145 11.1 10.0-12.2
Rhode Island 86 7.4-99 70 59-80 168 153-184 142 12.7-156 132 12.0-146 11.1 10.0-12.3
South
Carolina 88 8.0-97 64 57-72 173 16.3-184 159 14.8-17.0 129 12.0-138 11,5 10.5-12.4
Tennessee 103  9.0-11.8 72 6.0-85 164 148-18.0 135 12.0-150 122 10.7-13.8 9.8 8.3-11.2
Texas 85 7399 67 55-79 154 13.9-17.0 145 12.8-16.1 10.3 9.1-11.8 9.5 8.1-10.8
Utah 8.7 7.5-100 7.8 6.5-9.0 19.6 18.1-21.2 180 164-196 126 114-140 112 9.9-12.4
Vermont 71 63-80 6.0 5269 202 19.1-214 173 16.1-184 142 132-152 12.0 11.0-12.9
Virginia 73 6.0-89 62 4976 151 13.7-16.7 13.7 122-151 10.7 9.5-12.1 9.6 8.4-10.7
Washingtond 64 58-7.1 5.1 46-5.7 20.1 19.1-21.1 174 164-184 129 12.0-13.8 10.8 10.0-11.6
West Virginia 13.7 12.3-152 89  7.7-10.1 202 18.7-21.7 151 13.9-164 172 158-187 126 11.4-13.9
Wisconsin 6.7 57-78 58 4868 164 15.0-17.8 144 13.1-15.7 102 9.1-11.5 8.8 7.7-9.9
Wyoming 73 6483 6.5 55-74 18.2 17.0-19.5 162 15.0-17.5 10.6 9.6-11.7 9.3 8.3-10.2
Puerto Rico  11.2 10.1-12.3 83 6.9-97 181 16.9-195 194 17.3-21.6 148 13.6-16.0 16.7 14.6-18.8
U.S. Virgin
Islands 71 6.0-85 54 4.3-6.5 6.8 5.8-7.9 8.4 7.0-9.8 5.4 4.6-6.4 6.5 5.4-7.7

* Weighted estimates

b As determined by a score =10 on the eight-item Patient Health Questionnaire

¢ Prevalence adjusted by age, sex, race and ethnicity, education, employment status, and marital status

d Estimates for current depressive symptoms and lifetime diagnosis of anxiety and depression are based on Depression and Anxiety Module split sam-
ple weights.

based on physiological links, behav-
ioral links, or both. For example, ma-
jor depression and bipolar disorder
are associated with an increased risk
of both incident cardiovascular dis-
ease and subsequent death after a car-

diovascular event (23,24). This could
be due to a number of different be-
havioral and physiological associa-
tions: noncompliance with medical
regimens; risk factors such as smok-
ing, hypertension, diabetes, hyperchol-
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esterolemia, and obesity; hypothalam-
ic-pituitary-adrenal axis hyperactivity
and cortisol elevation; decreased
heart rate variability; elevated plasma
levels of proinflammatory cytokines
leading to atherosclerosis; platelet ac-
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Table 3

Age-adjusted and fully adjusted odds ratios of current depressive symptoms and lifetime diagnosis of depression or anxiety
for selected risk behaviors and chronic diseases®

Current depressive symp’tomsb Lifetime diagnosis of depression  Lifetime diagnosis of anxiety
Age Fully Age Fully Age Fully
Variable AOR  95% CI AOR®¢ 95% CI AOR 95% CI AOR¢ 95% CI AOR 95% CI AOR® 95% CI
Cardiovascular
disease
Yes 3.2 2.8-3.5 19 1.7-2.1 20 1.821 15 14-16 22 2024 1.6 1.5-1.8
No (reference)
Diabetes
Yes 2.3 2.1-2.5 1.3 1.2-15 1.7 16-1.8 1.3 12-14 16 1.5-18 12 1.1-14
No (reference)
Asthma
Yes 2.4 2.2-2.6 1.7 1.6-1.9 23 2.1-24 1.8 1.7-19 22 2124 1.7 1.6-1.9
No (reference)
Smoker
Yes 2.8 2.6-3.0 2.1 1923 21 2.0-22 1.9 1.8-20 22 2.1-24 2.0 1.8-2.1
No (reference)
Physically inactive
Yes 2.9 2.7-3.2 2.0 1.822 15 1.5-16 1.2 1.1-1.3 14 1.3-15 1.1 1.0-1.1
No (reference)
Obese
Yes 1.8 1.7-1.9 1.5 1.3-1.6 1.6 1.5-1.7 15 14-16 14 1.3-1.5 1.3 1.2-14
No (reference)
Heavy drinker
Yes 1.6 1.4-1.9 1.6 1.3-1.9 1.2 1.1-14 12 1.0-1.3 14 12-16 1.3 1.2-1.5

No (reference)

* Weighted estimates

b As determined by a score=10 on the eight-item Patient Health Questionnaire
¢ Adjusted by age, sex, race and ethnicity, education, marital status, employment status, cardiovascular disease status, diabetes status, asthma status,
smoking status, physical inactivity, obesity, and heavy drinking status

tivity and hypercoagulability; and psy-
chological distress (25).

Among persons with asthma, psy-
chiatric disorders have been linked
to more severe disease, poor asthma
control, increased length of hospital
stays, {requent visits to health care
providers, increased use of steroid
medication, noncompliance with
medical regimens, and adverse be-
haviors, such as smoking, physical in-
activity, and obesity (26). Moreover,
current research suggests that de-
pression affects certain asthma
symptoms, such as dyspnea, awaken-
ing at night with asthma symptoms,
and morning symptoms (27). Addi-
tionally, among persons with dia-
betes, recent research suggests that
depressive symptom severity is asso-
ciated with poorer diet and medical
regimen adherence, functional im-
pairment, and higher health care
cost (28,29). Conversely, depression
has been associated with a signifi-
cantly increased likelihood of devel-
oping type II diabetes (30).
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Five of the main sources of epi-
demiological data for major depressive
disorder—the Epidemiologic Catch-
ment Area (ECA) study, the National
Comorbidity Survey (NCS), the Na-
tional Comorbidity Replication Survey
(NCS-R), the National Epidemiologic
Survey on Alcoholism and Related
Conditions (NESARC), and the Na-
tional Survey on Drug Use and Health
—report a current depressive symp-
toms rate between 3.0% and 8.6%, a
12-month depression rate between
5.3% and 7.7%, and a lifetime depres-
sion rate of between 5.2% and 16.2%
(31-33). Although the BRFSS point
estimate of 8.7% for current depressive
symptoms is within the range found in
these previous studies, it should be re-
iterated that a cutoff score of =10 on
the PHQ-8 rather than a structured in-
terview was used, and thus the BRF-
SS’s estimate includes a proportion of
individuals who may not meet criteria
for major depressive disorder.

In regard to anxiety disorders, the
ECA and NCS report a one-year rate

of between 10.1% and 17.2%, and the
ECA, NCS, and NCS-R report a life-
time rate between 14.6% and 28.8%
(34,35). These rates are slightly high-
er than those found in this study. Be-
cause the ECA, NCS, and NCS-R
used diagnostic tools to determine
anxiety status and because the BRFSS
asked whether the respondent had
ever been diagnosed by a health care
provider as having anxiety, it may be
reasonable to assume that people
with anxiety are not seeking medical
care, do not recall a previous diagno-
sis of anxiety, or are not receiving an
anxiety diagnosis from their clinician.
This may be particularly true for sim-
ple phobias, which account for an im-
portant proportion of anxiety diag-
noses on epidemiological surveys but
are less frequently inquired about or
diagnosed in clinical practice. More-
over, social anxiety disorder is often
greatly underdiagnosed in clinical
practice (36). Finally, differences
from previous studies are likely due
to differences in methodology, espe-
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cially in terms of the types of anxiety
disorders being asked about.

There was substantial variability
among states in the rates of depres-
sion and anxiety. These differences
are not explained by variables avail-
able in BRFSS, such as demographic
factors. This is not unique for depres-
sion and anxiety, as certain medical
conditions (for example, diabetes and
obesity) also exhibit geographic vari-
ability (37). It is possible that region-
al differences in provision of mental
health services could be a contributo-
ry factor. The existence of regional
variability is important both to better
understand risk factors for depression
and anxiety as well as to target public
health efforts and resources for de-
tection and management.

Fortunately, depression and anxiety
can often be successfully treated with
medication and psychotherapy. In
fact, it is quite possible that the dif-
ference between the prevalence of
current and lifetime diagnosis of de-
pression is attributable to current or
past mental health treatment. How-
ever, most adults with probable de-
pression or anxiety receive care exclu-
sively from a primary care physician,
and less than 20% of those receive
medication or counseling that is con-
sistent with treatment guidelines (9).
Additionally, among people with de-
pression who are referred for psy-
chotherapy from a primary care
physician, only 20% ever entered
treatment, and half of those did not
complete treatment (38). Moreover,
persons from racial or ethnic minori-
ty groups have a higher prevalence of
current depressive symptoms than
whites but have lower rates of life-
time diagnosis, suggesting a need to
eliminate disparities and to increase
the availability of and access to men-
tal health services in this population.

Many of the associations that this
study found between health behaviors
and depression and anxiety have been
noted in the past. For example, not
only does physical activity reduce the
risk of coronary heart disease and dia-
betes and help build and maintain
healthy bones, muscles, and joints (39),
it is also considered an adjunctive in-
tervention to standard therapies for
mild to moderately severe depression
(40) and anxiety (41). Smoking is a risk

factor for chronic illnesses such as asth-
ma, cardiovascular disease, and lung
cancer. Moreover, among adolescents
and young adults, smoking might even
increase the risk of developing certain
anxiety disorders (42). Smokers with
major depression or anxiety smoke
more and have higher rates of nicotine
dependence, prolonged nicotine with-
drawal symptoms, and lower absti-
nence rates than smokers without anx-
iety or depression (43-45). Finally,
mood and anxiety disorders have con-
sistently been linked with substance
use disorders such as alcohol depend-
ence (46-48). According to NESARC,
16.4% of people with major depression
and 13.0% of those with an anxiety dis-
order have a comorbid alcohol use dis-
order (48). Given these associations,
using an integrated approach to health
care that evaluates the comorbidity be-
tween physical, behavioral, and mental
disorders is essential.

This study has several limitations.
First, the rates in this study may be un-
derestimated because BRFSS possibly
excludes some people of low socioeco-
nomic status and those with severely
impaired physical or mental health; it
also excludes those who are institution-
alized or hospitalized and those without
telephones or who block unknown out-
side calls from their phone. Second, de-
pression and anxiety data were available
for only 38 states, the District of Co-
lumbia, Puerto Rico, and the U.S. Vir-
gin Islands; therefore, our results may
not be representative of the entire
country. Third, comparison of lifetime
symptoms in different age groups
should be interpreted with caution be-
cause there is a longer period of time in
older groups over which one could have
developed symptoms. Moreover, it is
possible that lower lifetime prevalence
among elderly persons is due to the
possible greater likelihood of mortality
among those with depressive symp-
toms. Finally, it is not possible to infer a
causal relationship between depres-
sion, anxiety, cardiovascular disease, di-
abetes, asthma, and adverse health be-
haviors, although the cross-sectional
data support the conclusion that these
characteristics are associated.

Conclusions
Several important results emerged
from this study. First, the data showed
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a strong association between mental ill-
ness and chronic diseases and their re-
lated risk factors, suggesting that it is
time to examine mental and physical
health as a combined entity in our pub-
lic health efforts. Although beyond the
scope of this article, some of the prin-
ciples being proposed for clinical inte-
gration of medical and mental health
services should be considered (49-52).
Second, there is wide variation in the
prevalence of depression and anxiety
by state, even after adjustment for so-
ciodemographic characteristics. Given
this, programs to improve both mental
and physical health should be devel-
oped and implemented at the state and
local levels in order to be tailored to the
specific needs of each area.
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