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Three-Year Incidence and  
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Objective: The aim of this study was to  
determine the incidence rates of Diagnostic and  
Statistical Manual of Mental Disorders, Fourth  
Edition (DSM-IV) mood disorders, anxiety disor
ders, and substance use disorders in older adults 
and to identify sociodemographic, psychopatho
logical, healthrelated, and stressrelated predictors 
of onset of these disorders.

Method: A nationally representative sample 
of 8,012 communitydwelling adults aged 60 and 
above was interviewed twice over a period of 3 
years, in 2000–2001 and 2004–2005. First incidence 
of mood, anxiety, and substance use disorders was 
assessed over a period of 3 years using the Alcohol 
Use Disorder and Associated Disabilities Interview 
Schedule—DSM-IV Version.

Results: The 3year incidence rates of DSM-IV 
mood, anxiety, and substance use disorders were 
highest for nicotine dependence (3.38%) and major 
depressive disorder ([MDD] 3.28%) and lowest for 
drug use disorder (0.29%) and bipolar II disorder 
(0.34%). Incidence rates were significantly greater 
among older women for MDD (99% CI, 1.22–3.13) 
and generalized anxiety disorder (GAD; 99% CI, 
1.20–4.26) and greater among older men for nico
tine dependence and alcohol abuse and dependence. 
Posttraumatic stress disorder predicted incidence 
of MDD, bipolar I disorder, panic disorder, specific 
phobia, and GAD, while Cluster B personality dis
orders predicted incident MDD, bipolar I and II 
disorders, panic disorder, social phobia, GAD,  
nicotine dependence, and alcohol dependence.  
Poor selfrated health increased the risk for the  
onset of MDD, whereas obesity decreased the  
incidence of nicotine dependence.

Conclusions: Information about disorders that 
are highly incident in late life and risk factors for the 
onset of psychiatric disorders among older adults 
are important for effective early intervention and 
prevention initiatives.
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Psychiatric disorders in old age place a severe burden  
on patients, their family members and communities, 

and the health care system. In order to target prevention and 
intervention initiatives aimed at reducing this burden, it is 
important to understand the prevalence of various disorders 
that affect older adults. Although psychiatric epidemiology 
surveys such as the National Epidemiologic Survey on Alco
hol and Related Conditions (NESARC) Wave 1,1 the World 
Mental Health (WMH) survey,2,3 and the National Co
morbidity Survey Replication (NCSR),4 provide estimates 
of the lifetime and pastyear prevalences of a wide range 
of psychiatric disorders in late life, longitudinal studies are 
urgently needed to examine incidence rates and to identify 
risk factors for latelife psychiatric disorders.5,6 Point preva
lence data are less suitable for that purpose, because they 
are unable to distinguish new disorders from those that are 
chronic, especially among older adults. Surveys at a single 
point in time are therefore unable to pinpoint the conditions 
under which disorders arise in old age. Part of the reason 
for the dearth of incidence studies of older adults is that it 
is commonly believed that most disorders begin in or be
fore early adulthood and that the new onset of noncognitive 
psychiatric disorders in old age is rare. Another reason for 
the lack of incidence studies in late life is that they require 
prospective longitudinal data with a large enough sample 
size to provide sufficient stability of incidence estimates, 
and such data have been lacking. Consequently, very few 
data are available regarding the incidence of various psy
chiatric disorders in older adults, and the data that do exist 
have largely focused on depression,7–10 with a few excep
tions.11–13 Specifically, one is a recent study from Wave 2 of 
the National Epidemiologic Survey on Alcohol and Related 
Conditions (NESARC) that reported the incidence rates 
of Diagnostic and Statistical Manual of Mental Disorders, 
Fourth Edition (DSM-IV) substance, mood, and anxiety 
disorders across the adult life span, including adults aged 
55 and older. However, in this recent study,14 the socio
demographic and psychopathological predictors of onset 
of these DSM-IV disorders were not identified in this spe
cific subsample.

With respect to the incidence of specific disorders in old 
age, several studies have examined the incidence of major 
depressive disorder (MDD), with results ranging from 
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0.70% to 2.27%.8–10,13,14 Studies examining the incidence 
rates of both DSM-IV anxiety and substance use disorders 
among older adults are rare.15–21 To our knowledge, only 
Wave 2 NESARC provided such estimates among indi
viduals aged 55 years and older. Oneyear incidence rates 
among Wave 2 NESARC participants aged 55 and older 
were 1.2% for MDD, 0.2% for bipolar I disorder, 0.1% 
for bipolar II disorder, 0.4% for panic disorder, 0.1% for  
social phobia, 0.2% for specific phobia, 0.7% for general
ized anxiety disorder (GAD), 0.2% for alcohol abuse, 0.5% 
for alcohol dependence, and 0.1% for drug dependence.14 
Although prior longitudinal surveys contributed impor
tant data on the incidence of psychiatric disorders in older 
adults,8–10,13,14 existing incidence research has been limited 
in several respects. First, previous studies have provided 
little information beyond sex and age as sociodemographic 
risk factors for firstincident psychiatric disorders in old 
age,13,15 especially for bipolar I and II disorders.22,23 Second, 
these studies provided limited information on the role of 
comorbidity in the etiology of mental disorders. The risk in
stigated by current disorders for the onset of new disorders 
has been among the most debated issues in psychiatry.13,14 
Finally, health indicators such as medical conditions, obe
sity, pain, selfrated health, and recent stressful life events 
have not yet been examined as predictors of incidence of a 
wide range of psychiatric disorders in older adults, although 
these health indicators and stressful life events have been 
found to be associated with the onset of specific mood, 
anxiety, or substance use disorder in old age.24–29

This study addressed these limitations by examining the 
incidence rates of mental disorders in later life based on 
the 3year prospective followup of the 2001–2002 National 
Epidemiologic Survey on Alcohol and Related Conditions 
(NESARC).30–32 We focus on 8,012 respondents aged 60 
and older who were assessed in both the baseline and 
3year followup studies. The goals of this study were to 
(1) estimate the 3year firstincidence of 11 DSM-IV mood, 
anxiety, and substance use disorders in a nationally repre
sentative sample of older adults, (2) provide information 
on an expanded range of sociodemographic risk factors 
and other psychiatric disorders associated with the onset 
of these disorders, and (3) provide estimates of the risks 
posed by health indicators (the number of medical condi
tions, obesity, pain, and selfrated health) and the number 
of recent stressful life events for subsequent onset of the dis
orders. Information on risk factors for first onset of specific 
psychiatric disorders can inform strategies for preventing 
the onset of mental disorders in old age or for early inter
vention initiatives once they develop.

METHOD

Sample
Wave 1 of the NESARC was conducted in 2001–2002, 

and the design of the study has been described previous
ly.31,32 The second wave of the NESARC was conducted in 
2004–2005.30 The following points are relevant to the current 
study: (1) The Wave 1 NESARC surveyed a representative 
sample of civilians aged 18 and older residing in households 
in the United States, oversampling black people, Hispanic 
individuals, and young adults aged 18–24 years; (2) face
toface interviews were conducted with 43,093 respondents, 
yielding an overall response rate of 81.0%; (3) all persons 
who participated in the Wave 1 NESARC were approached 
for the 3year followup; and (4) the followup excluded re
spondents ineligible for the Wave 2 interview because they 
were deceased (n = 1,403), deported, mentally or physically 
impaired (n = 781), or on active duty in the armed forces 
throughout the followup period (n = 950). The Wave 2 
response rate was 86.7%, reflecting 34,653 completed face
toface interviews.

The mean interval between Wave 1 and Wave 2 interviews 
was 36.6 (SD = 2.62) months. Wave 2 NESARC data were 
weighted to reflect design characteristics of the NESARC, 
accounting for oversampling, adjustments for nonresponse, 
and the presence of any lifetime Wave 1 NESARC substance 
use disorder or other psychiatric disorder performed at the 
household and person levels.30 Weighted data were then ad
justed to be representative of the civilian population of the 
United States on socioeconomic variables based on the 2000 
decennial census.

Wave 2 respondents and the target population (com
prising Wave 2 respondents and eligible nonrespondents) 
were compared in terms of a number of baseline (Wave 1) 
sociodemographic and diagnostic measures to test whether 
the nonresponse adjustment was successful.14 The result
ing comparison indicated that there were no significant 
differences between the Wave 2 respondents and the target 
population on age, race/ethnicity, sex, socioeconomic status, 
or the presence of any lifetime substance, mood, anxiety, or 
personality disorder (PD; each examined separately). How
ever, attrition analysis of older respondents on whom we 
focused in this study was not available.

Psychiatric Disorders
The DSM-IV diagnoses of psychiatric disorders were 

assessed with the Alcohol Use Disorder and Associ
ated Disabilities Interview Schedule—DSM-IV Version 
(AUDADISIV29), which was developed for use by trained 

For CliniCal Use

New onset of Axis I disorders in older adults is not a rare occurrence. ◆
The identification of sociodemographic, psychopathological, health-related, and stress- ◆
related risk factors in this study is essential for prevention of psychiatric disorder in old age.
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lay interviewers.33 Axis I disorders were examined identi
cally in the Wave 1 and Wave 2 versions of the AUDADISIV 
except for the time frames. In Wave 1, these time frames were 
(1) the year prior to the assessment and (2) the past, includ
ing all but the year preceding the interview. In Wave 2, the 
time frames were (1) the year preceding the Wave 2 interview 
and (2) the intervening period of about 2 years between the 
Wave 1 interview and the year prior to the Wave 2 interview. 
No diagnostic hierarchy rules were applied in either wave, 
except that hierarchical diagnoses were used for MDD and 
bipolar disorders.

In Waves 1 and 2, DSM-IV primary mood disorders 
included MDD and bipolar I and bipolar II disorders. Anxi
ety disorders included panic disorder (with and without 
agoraphobia), social and specific phobias, and GAD. The 
AUDADISIV methods for diagnosing these disorders  
are described in detail elsewhere.20,34–39 Consistent with 
DSM-IV, primary AUDADISIV diagnoses excluded dis
orders that were substanceinduced or due to medical 
conditions. In addition, a diagnosis of MDD ruled out be
reavement. Pastyear and priortopast year diagnoses of 
posttraumatic stress disorder (PTSD) were assessed only at 
Wave 2. Because PTSD was not assessed in both waves of the 
NESARC, incidence estimates were not conducted in our 
analyses. However, diagnosis of this disorder prior to the 
Wave 1 interview was included as a predictor for onset of 
other psychiatric disorders. Personality disorders assessed 
on a lifetime basis at Wave 1 included avoidant, dependent, 
obsessivecompulsive, paranoid, schizoid, histrionic and an
tisocial PDs.1,40,41 Borderline, schizotypal, and narcissistic 
PDs were measured at Wave 2. Lifetime measures of each PD 
prior to the Wave 1 assessment were included as predictors 
for other psychiatric disorders.

Testretest reliabilities for AUDADISIV mood, anxiety, 
and PD diagnoses in the general population and clinical  
settings ranged from fair to good (κ = 0.40–0.77).42–44 Test
retest reliabilities of AUDADISIV PDs were better than 
with those obtained in patient samples using semistructured 
personality interviews.45 Convergent validity was good to ex
cellent for all affective, anxiety, and PD diagnoses,1,34–41 and 
these diagnoses indicated good agreement (κ = 0.64–0.68) 
with psychiatrist reappraisals.42

The AUDADISIV assessed DSM-IV criteria for nicotine 
dependence and alcohol and drugspecific abuse and depen
dence for 10 classes of substances (amphetamine, opioid, 
sedative, tranquilizer, cocaine, inhalant/solvent, hallucino
gen, cannabis, heroin, and other drug). In both Wave 1 and 2, 
a 12month DSM-IV abuse diagnosis necessitated 1 or more 
of 4 abuse criteria, whereas a DSM-IV dependence diagnosis 
demanded 3 or more of 7 dependence criteria to be met in 
the year preceding the Wave 2 interview. For the intervening 
period, criteria for abuse or dependence must have been ful
filled within 1 year. We combined drugspecific abuse, and 
dependence disorders were combined to yield diagnoses of 
any druguse disorder due to the low incidence rates in old 
age. Although DSM-IV diagnoses of abuse are preempted  
hierarchically by diagnoses of dependence, prospective 

studies have shown that individuals with histories of depen
dence can develop abuse without dependence,46,47 and vice 
versa. Therefore, we did not invoke the hierarchical relation
ship between alcohol and drug abuse and dependence when 
estimating the incidence for these disorders.

The test–retest reliability of AUDADISIV substance use 
disorder diagnoses was found to be good to excellent (κ = 
0.70–0.91) in clinical and general population samples.42–44,48–50 
The goodtoexcellent convergent, discriminant, and con
struct validity of AUDADISIV substance use disorder 
criteria and diagnoses has been documented,46,51–54 includ
ing in the World Health Organization/National Institutes of 
Health International Study on Reliability and Validity,55–60 
in which clinical reappraisals demonstrated good valid
ity of DSM-IV alcohol and drug use disorder diagnoses 
(κ = 0.54–0.76).42,55

Health Indicators and Stressors
A list of 8 recent stressful life events included (1) the death 

of family members or close friends; (2) serious illness of or 
injury to family members or close friends; (3) moving to a 
new house or having new household members; (4) becoming 
separated, divorced, or breaking off a steady relationship; 
(5) having a problem with a neighbor, friend, or relative; (6) 
experiencing a major financial crisis; (7) getting into trouble 
with the police, being arrested, or sent to jail (participants 
or their family members); and (8) becoming victims of a 
crime (participants or their family members). Participants 
were asked whether they had experienced any of these events 
in the past year at Wave 1 assessment, and the number of 
recent stressful life events was calculated by the summation 
of these 8 items.

Selfreported pain and selfrated health status were as
sessed with 1 item each, selected from the 12item Short 
Form Health Survey (SF12), version 2.31 The SF12 is a 
reliable and valid measure of current impairment in physi
cal functioning that is widely used in population surveys.31 
Bodily pain was assessed by asking respondents “During 
the past 4 weeks, how much did pain interfere with your 
normal work including both work outside the home and 
housework?” Respondents rated this item on 5point scale 
ranging from 1 (not at all) to 5 (extremely), and we dichoto
mized this variable (0 = not at all or mild pain; 1 = moderate, 
quite a bit, or extremely). Selfrated health status was ex
amined by asking respondents: “In general, would you say 
your health is excellent, very good, good, fair, or poor?” and 
we created a binary variable (0 = excellent, very good, good, 
or fair; 1 = poor). We calculated body mass index through 
selfreported weight and height to determine whether par
ticipants were obese (≥ 30 kg/m2). Participants were asked 
whether they had experienced any of 8 medical conditions 
from a list in the past year. The diagnoses made by a physi
cian or another health professional included arteriosclerosis, 
hypertension, cirrhosis or other liver diseases, angina, heart 
diseases (tachycardia, myocardial infarction, or other heart 
diseases), stomach ulcer or gastritis, arthritis, and psychotic 
illness (including schizophrenia) or episode. We calculated 
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the number of medical conditions by summing these 8 items. 
Demographic variables assessed in the surveys included sex, 
age, marital status, race/ethnicity, education, and family 
income.

Incidence
First incidence is defined as the number of persons who 

develop a specific disorder for the first time (ie, new cases) in 
their life during a specified time frame (in our case, 3 years), 
divided by the total number of persons who have never ex
perienced that disorder by the start of that time frame (ie, 
persons at risk).5 Therefore, we calculated incidence rates 
in the following way61,62: the numerator was the number of 
new cases (I) during 3 years between the Wave 1 and the 
Wave 2 interviews, while the denominator for each disorder 
comprised the total number of persons with no prior his
tory of that disorder at the Wave 1 interview (T = persons 
at risk). This incidence rate was expressed as a percentage: 
(I/T) × 100.

Statistical Analysis
Weighted 3year incidence rates expressed as percentages 

of the groups at risk are presented. Multiple logistic regres
sion analyses examined the relative risk of first incidence 
of each psychiatric disorder predicted by sociodemographic 
characteristics and other psychiatric disorders at baseline. 
Baseline diagnoses were defined as Axis I and II disorders 
occurring prior to the Wave 1 interview (ie, Wave 1 lifetime 
disorders). All sociodemographic characteristics and other 
psychiatric disorders were entered simultaneously into a 
single model for the incidence of each disorder during the 
3year followup period at Wave 2. Because the population 
at risk for each particular disorder excludes all respondents 
with prior lifetime histories of that disorder, the number of 
respondents included in each regression model was differ
ent but was invariably smaller than 8,012 (see Tables 2, 4, 
and 5). Another set of multiple logistic regression analyses 
examined the role of health indicators and the number of 
recent stressful life events in the prediction of firstincidence 
of psychiatric disorders. These analyses entered all health 
indicators and the number of stressful life events simulta
neously into one model for each disorder after controlling 
for sociodemographic factors and psychiatric disorders at 
baseline assessment. Due to missing values for these health 
indicators and stressful life events variables, only 7,453 re
spondents were included in these analyses. Again, because 
the population at risk for each particular disorder excludes 
all respondents with prior lifetime histories of that disor
der, the number of respondents included in each regression 
model was different but was invariably smaller than 7,453 
(see Tables 3 and 6). Data were analyzed using SUDAAN 
9.0,63 a software program that uses Taylor series lineariza
tion to adjust for the design effects of the complex sampling 
methodology of the NESARC. To adjust for multiple tests, 
the significance level for all tests was set at P < .01 to reduce 
Type I error and increase the likelihood that the effects will 
be replicated in future studies. All standard errors and 99% 

confidence intervals were adjusted for the design effects of 
the Wave 2 NESARC sample.

RESULTS

Incidence
Table 1 indicates that the 3year incidence rates were 

highest for nicotine dependence (3.38%) and MDD (3.28%); 
these disorders occurred considerably more often than the 
other 9 disorders we examined. In contrast, new cases of drug 
use disorder (0.29%), bipolar disorder (0.54% for bi polar I 
and 0.34% for bipolar II), alcohol dependence (0.40%), social 
phobia (0.58%), and panic disorder (0.76%) were relatively 
rare.

Mood Disorders
After controlling for sociodemographic characteris

tics and psychiatric comorbidity, we found few significant 
associations of incident DSM-IV mood disorders with socio
demographic characteristics and psychiatric disorders. Table 
2 depicts that the incidence rates of MDD for women were 
higher than those for men, and for older people with base
line PTSD or with borderline PD were greater than for those 
without. Older adults who had experienced PTSD or bor
derline PD also had an increased likelihood of developing 
bipolar I disorder. The risk of incident bipolar II disorder 
was greater for those with baseline narcissistic PD.

After adjusting for sociodemographic characteristics, 
psychiatric comorbidity, and other risk factors, all associa
tions of sociodemographic characteristics and psychiatric 
comorbidity with onset of mood disorders found in the 
earlier model remained significant except the associations 
between PTSD and bipolar I and between narcissistic PD 
and bipolar II (not shown in Table 3). With respect to the 
influence of other healthrelated risk factors, as can be seen 
in Table 3, we found that baseline poor selfrated health was 
a significant predictor of incident MDD.

Table 1. 3-Year Incidence of DSM-IV Psychiatric Disorders 
Among Older Adults Aged 60 and Older

Disorder

Unweighted 
Respondents 
at Risk, No.

Unweighted 
3Year 

Incident 
Cases, No.

Weighted  
3Year Incidence 

Rate of First 
Onset (SE)

Mood disorder
Major depressive 

disorder
7,135 246 3.28 (0.25)

Bipolar I disorder 7,913 46 0.54 (0.09)
Bipolar II disorder 7,950 34 0.34 (0.06)

Anxiety disorder
Panic disorder 7,752 58 0.76 (0.13)
Specific phobia 7,430 112 1.35 (0.17)
Social phobia 7,743 52 0.58 (0.10)
Generalized anxiety 

disorder
7,763 125 1.63 (0.18)

Substance use disorder
Nicotine dependence 7,178 251 3.38 (0.25)
Alcohol abuse disorder 6,624 63 1.02 (0.14)
Alcohol dependence 

disorder
7,661 35 0.40 (0.08)

Drug abuse/ 
dependence disorder

7,933 20 0.29 (0.10)
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Anxiety Disorders
Table 4 shows that respondents in the oldest age group 

(80 and older) in comparison with those in the youngest age 
group (60 to 69 years) and respondents in the highest income 
group (US $70,000 and above) in comparison with the lowest 
income group (below US $20,000) were more at risk for in
cident panic disorder. Older women were also more likely to 
experience a new onset of GAD than older men. Compared 

Table 2. Association of 3-Year Incidence of DSM-IV Mood Disorders by Sociodemographic Characteristics and Specific Psychiatric 
Disorders at Baseline, Controlling for Sociodemographic Characteristics and Other Baseline Psychiatric Disordersa

Variable

Major Depressive Disorder
(n = 7,135)

Bipolar I Disorder
(n = 7,913)

Bipolar II Disorder
(n = 7,950)

% (SE) OR (99% CI) % (SE) OR (99% CI) % (SE) OR (99% CI)
Sex

Male 2.35 (0.32) 1.00 (1.00–1.00) 0.50 (0.15) 1.00 (1.00–1.00) 0.25 (0.09) 1.00 (1.00–1.00)
Female 4.04 (0.35) 1.95 (1.22–3.13) 0.57 (0.11) 1.42 (0.51–3.91) 0.41 (0.10) 1.98 (0.41–9.50)

Age, y
60–69 3.11 (0.33) 1.00 (1.00–1.00) 0.80 (0.16) 1.00 (1.00–1.00) 0.38 (0.10) 1.00 (1.00–1.00)
70–79 3.45 (0.43) 1.21 (0.73–2.02) 0.27 (0.10) 0.45 (0.11–1.81) 0.36 (0.11) 1.00 (0.28–3.66)
≥ 80 3.38 (0.60) 1.39 (0.75–2.55) 0.33 (0.18) 0.78 (0.14–4.25) 0.19 (0.11) …b

Marital status
Married/cohabiting 3.10 (0.31) 1.00 (1.00–1.00) 0.63 (0.13) 1.00 (1.00–1.00) 0.35 (0.09) 1.00 (1.00–1.00)
Widowed 3.35 (0.45) 0.71 (0.44–1.14) 0.32 (0.11) 0.33 (0.08–1.40) 0.30 (0.10) 0.54 (0.13–2.31)
Divorced/separated 4.58 (0.75) 1.13 (0.64–1.97) 0.60 (0.23) 0.32 (0.07–1.44) 0.16 (0.12) …b

Never married 3.11 (0.96) 0.92 (0.38–2.26) 0.14 (0.10) …b 0.85 (0.49) …b

Race/ethnicity
White 3.17 (0.27) 1.00 (1.00–1.00) 0.48 (0.09) 1.00 (1.00–1.00) 0.28 (0.07) 1.00 (1.00–1.00)
Black 2.88 (0.57) 0.77 (0.40–1.47) 1.13 (0.46) 1.94 (0.49–7.59) 1.08 (0.29) 3.09 (0.94–10.18)
Hispanic 4.65 (1.03) 1.19 (0.58–2.41) 0.95 (0.40) 1.91 (0.37–10.02) 0.25 (0.20) …b

Other 4.13 (1.34) 1.24 (0.45–3.45) 0 (0) …c 0.28 (0.28) …b

Education
Less than high school 6.16 (1.37) 1.00 (1.00–1.00) 0.79 (0.45) 1.00 (1.00–1.00) 0.21 (0.12) 1.00 (1.00–1.00)c

High school 3.29 (0.37) 0.51 (0.22–1.15) 0.55 (0.12) 0.59 (0.06–6.24) 0.43 (0.10) 2.46 (0.30–19.95)
Some college or beyond 2.91 (0.34) 0.50 (0.21–1.17) 0.49 (0.15) 0.69 (0.04–10.70) 0.24 (0.09) 1.74 (0.20–15.44)

Family income, $
0–19,999 3.95 (0.41) 1.00 (1.00–1.00) 0.63 (0.15) 1.00 (1.00–1.00) 0.40 (0.11) 1.00 (1.00–1.00)
20,000–34,999 3.43 (0.54) 0.94 (0.55–1.61) 0.57 (0.20) 0.78 (0.24–2.56) 0.49 (0.17) 1.14 (0.31–4.12)
35,000–69,999 3.20 (0.52) 0.96 (0.52–1.79) 0.44 (0.17) 0.61 (0.13–2.86) 0.15 (0.10) …b

≥ 70,000 1.54 (0.45) 0.48 (0.20–1.18) 0.45 (0.25) …b 0.32 (0.20) …b

Mood disorder
Major depressive disorder … … 0.90 (0.33) 0.86 (0.20–3.82) 0.95 (0.37) 3.46 (0.84–14.24)
Bipolar I disorder 8.80 (5.02) …b … … 0 (0) …c

Bipolar II disorder 1.72 (1.25) …b 0 (0) …c … …
Anxiety disorder

Panic disorder 9.38 (2.63) 2.24 (0.84–5.95) 2.00 (1.11) 2.04 (0.20–20.47) 0 (0) …c

Specific phobia 4.90 (1.19) 1.21 (0.57–2.57) 1.66 (0.63) 2.97 (0.77–11.41) 0.51 (0.31) …b

Social phobia 3.14 (1.40) 0.54 (0.12–2.42) 0.73 (0.44) …b 0 (0) …c

Generalized anxiety disorder 4.55 (2.38) …b 1.12 (0.77) …b 0.72 (0.69) …b

Posttraumatic stress disorder 10.87 (2.33) 2.94 (1.41–6.11) 2.69 (1.04) 3.35 (1.03–10.84) 0.90 (0.47) …b

Nicotine dependence 5.26 (0.93) 1.68 (0.91–3.10) 1.29 (0.46) 2.48 (0.59–10.40) 0.41 (0.22) 0.96 (0.17–5.39)
Alcohol use disorder

Alcohol abuse 3.45 (0.53) 1.26 (0.71–2.26) 0.63 (0.24) 0.67 (0.13–3.37) 0.34 (0.16) 1.03 (0.14–7.75)
Alcohol dependence 3.74 (1.15) 0.83 (0.32–2.20) 1.64 (0.83) 2.55 (0.41–15.93) 0.61 (0.37) …b

Any drug use disorder 6.68 (3.72) …b 1.23 (1.19) …b 0.43 (0.44) …b

Personality disorder
Antisocial 3.61 (2.63) …b 0 (0) …c 0 (0) …c

Avoidant 7.74 (3.91) …b 5.75 (3.10) …b 0 (0) …c

Dependent 17.54 (15.54) …b 5.79 (5.70) …b 0 (0) …c

Obsessivecompulsive 5.99 (1.56) 1.52 (0.68–3.41) 0.86 (0.50) …b 0.36 (0.25) …b

Paranoid 7.53 (2.77) 0.81 (0.14–4.69) 2.52 (1.49) …b 0 (0) …c

Schizoid 6.11 (2.82) 1.39 (0.29–6.70) 1.23 (0.83) …b 1.16 (1.16) …b

Histrionic 10.98 (5.96) …b 7.07 (4.83) …b 0 (0) …c

Borderline 18.13 (3.60) 4.77 (2.07–10.99) 8.45 (2.36) 11.27 (2.70–47.04) 1.25 (0.81) …b

Schizotypal 10.02 (3.25) 0.97 (0.24–3.91) 6.63 (2.35) 2.78 (0.53–14.54) 0.71 (0.42) …b

Narcissistic 9.86 (2.25) 1.77 (0.79–3.97) 4.10 (1.36) 1.88 (0.50–7.12) 2.11 (0.90) 7.29 (1.19–44.66)
aValues in bold are statistically significant.
bNot reported due to fewer than 5 positive responses.
cZero cell.
Abbreviations: DSM-IV = Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition; OR = odds ratio.
Symbol: … = not applicable.

with white respondents, Hispanics were at increased risk 
of incident social phobia. Similar to the findings related to 
mood disorder, the presence of baseline PTSD increased 
the chance of an incident panic disorder, specific phobia, 
or GAD. Besides PTSD, the risk of incident panic disorder 
was also increased among respondents with schizotypal PD. 
The risk of incident social phobia was increased among re
spondents with baseline panic disorder and borderline PD 
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but decreased among those with alcohol abuse. Finally, in
creased risk of incident GAD was associated with baseline 
narcissistic PD.

After sociodemographic characteristics and other psychi
atric disorders were controlled for, neither health indicators 
nor the number of stressful life events were significantly as
sociated with the incidence of anxiety disorders. Therefore, 
the findings are not shown but are available upon request.

Substance Use Disorder
Table 5 indicates that the demographic variables sex, 

age, and marital status were prominent predictors of inci
dent nicotine dependence. New onset of this disorder was 
more likely among (1) men than women, (2) the youngest 
age group (60–69 years) than the older age categories, and 
(3) individuals who were widowed, divorced, or separated 
than those who were married. Men were also at increased 
risk of incident alcohol abuse and dependence. Baseline 
narcissistic PD increased risk of both nicotine and alcohol 
dependence.

Health problems and recent stressful life events had no 
impact on incident substance disorders with 1 exception. 
Table 6 shows that obesity at baseline reduced the risk of 
incident nicotine dependence.

DISCUSSION

To our knowledge, this is the first study to examine the 
incidence rates of a wide range of DSM-IV psychiatric dis
orders in older adults using a large representative sample 
and a prospective design. The conclusion we draw from this 
study is that, first, the most common incident disorders are 
nicotine dependence and MDD, followed by GAD, specific 
phobia, and alcohol abuse disorder. One must be cautious 
when comparing our 3year incidence rates with previous 
studies that typically provided incidence rates over a 1year 
period, which will necessarily result in lower incidence rates. 

After the difference in the length of period observed for  
the onset is taken into consideration, the 3year incidence 
of MDD in our sample is 3.28%, which is similar to the 
median of annual rates found in previous studies (0.70%–
2.27%).8–10,14 Not surprisingly, our 3year incidence rates of 
all other DSM-IV disorders are comparable to the annual  
rate reported in individuals aged 55 and older.14

A second key finding from this study is its evidence of 
the association between sex and the incidence of mood, 
anxiety, and substance use disorders in old age. Specifically, 
older women had a higher relative risk for MDD and GAD, 
while the risk of nicotine dependence and alcohol abuse or 
dependence was greater for older men. The sex differences 
in the incidence of MDD and GAD are consistent with pre
vious research with older adults.64–67 To our knowledge, no 
incidence study of substance use disorder in an aged popula
tion has been undertaken. The risk of incident alcohol abuse 
and dependence was higher in men, which is consistent with  
a longitudinal study demonstrating that men consumed 
higher levels of alcohol than women.68,69 Moreover, that 
older men were more likely to experience a new onset of 
nicotine dependence than older women is in line with previ
ous findings that smoking rates are higher among older men 
than older women.28,70,71

Moreover, the incidence of nicotine dependence is not 
only affected by sex but also by marital status and age. Spe
cifically, both being younger and not being currently married 
predicted the incidence of nicotine dependence in old age. 
These findings are consistent with prior research demon
strating that unmarried, divorced, and separated older adults 
are more likely to be smokers than married ones and that 
the prevalence of smoking declines with increasing age.28 
Compared with older white respondents in this study, older 
Hispanic individuals were more likely to report a new inci
dent of social phobia. This finding is, however, inconsistent 
with prior research, which found that older white individu
als are more likely to report social phobia than nonwhites.72 

Table 3. Association of 3-Year Incidence of DSM-IV Mood Disorders by Specific Health Indicators and the Number of Recent 
Stressful Life Events at Baseline, Controlling for Sociodemographic Characteristics, Other Baseline Psychiatric Disorders, and 
Other Risk Factorsa

Major Depressive Disorder 
(n = 6,640)

Bipolar I Disorder  
(n = 7,365)

Bipolar II Disorder  
(n = 7,394)

% (SE) OR (99% CI) % (SE) OR (99% CI) % (SE) OR (99% CI)
Health indicators

Obesity 3.25 (0.49) 0.86 (0.50–1.48) 0.50 (0.19) 0.55 (0.14–2.20) 0.36 (0.15) 0.55 (0.15–2.00)
Pain 5.17 (0.54) 1.55 (0.93–2.58) 0.88 (0.22) 1.84 (0.52–6.52) 0.38 (0.13) 0.63 (0.18–2.20)
Poor selfrated health 8.65 (1.61) 2.27 (1.17–4.39) 1.27 (0.52) 1.66 (0.40–6.85) 1.13 (0.48) 3.16 (0.67–14.94)

Medical conditions, no.
None 2.36 (0.41) 1.00 (1.00–1.00) 0.33 (0.14) 1.00 (1.00–1.00) 0.23 (0.09) 1.00 (1.00–1.00)
1 3.07 (0.41) 1.02 (0.55–1.90) 0.42 (0.15) 0.94 (0.22–4.05) 0.25 (0.10) 0.95 (0.18–5.03)
2+ 3.89 (0.45) 0.86 (0.46–1.60) 0.73 (0.19) 1.42 (0.24–8.44) 0.51 (0.14) 1.64 (0.41–6.55)

Schizophrenia or psychotic illness or episode 12.01 (7.59) …b 0 (0) …c 0 (0) …c

Stressful life events, no.
None 2.14 (0.32) 1.00 (1.00–1.00) 0.31 (0.12) 1.00 (1.00–1.00) 0.18 (0.08) 1.00 (1.00–1.00)
1 3.76 (0.49) 1.60 (0.94–2.73) 0.58 (0.16) 1.68 (0.40–6.97) 0.26 (0.10) 1.21 (0.26–5.76)
2+ 3.85 (0.48) 1.49 (0.87–2.56) 0.67 (0.20) 1.36 (0.27–6.77) 0.62 (0.17) 2.89 (0.62–13.42)

aValues in bold are statistically significant.
bNot reported due to fewer than 5 positive responses.
cZero cell.
Abbreviations: DSM-IV = Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition; OR = odds ratio.
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Table 4. Association of 3-Year Incidence of DSM-IV Anxiety Disorders by Sociodemographic Characteristics and Specific Psychiatric 
Disorders at Baseline, Controlling for Sociodemographic Characteristics and Other Baseline Psychiatric Disordersa

Variable

Panic Disorder  
(n = 7,752)

Specific Phobia  
(n = 7,430)

Social Phobia  
(n = 7,743)

Generalized Anxiety Disorder 
(n = 7,763)

% (SE) OR (99% CI) % (SE) OR (99% CI) % (SE) OR (95% CI) % (SE) OR (99% CI)
Sex

Male 0.59 (0.17) 1.00 (1.00–1.00) 1.21 (0.24) 1.00 (1.00–1.00) 0.37 (0.11) 1.00 (1.00–1.00) 1.06 (0.19) 1.00 (1.00–1.00)
Female 0.90 (0.18) 1.42 (0.44–4.55) 1.46 (0.23) 0.86 (0.40–1.86) 0.74 (0.15) 1.29 (0.36–4.55) 2.30 (0.29) 2.26 (1.20–4.26)

Age, y
60–69 0.55 (0.14) 1.00 (1.00–1.00) 1.67 (0.26) 1.00 (1.00–1.00) 0.78 (0.17) 1.00 (1.00–1.00) 1.87 (0.28) 1.00 (1.00–1.00)
70–79 0.91 (0.23) 2.16 (0.73–6.36) 1.10 (0.23) 0.63 (0.31–1.26) 0.42 (0.12) 0.68 (0.26–1.80) 1.65 (0.31) 0.96 (0.44–2.09)
≥ 80 1.11 (0.34) 3.51 (1.03–11.91) 0.94 (0.30) 0.46 (0.15–1.38) 0.36 (0.19) 0.65 (0.12–3.62) 1.63 (0.43) 1.14 (0.44–2.95)

Marital status
Married/ 

cohabiting
0.70 (0.15) 1.00 (1.00–1.00) 1.13 (0.19) 1.00 (1.00–1.00) 0.47 (0.13) 1.00 (1.00–1.00) 1.69 (0.24) 1.00 (1.00–1.00)

Widowed 1.02 (0.29) 0.74 (0.26–2.11) 1.84 (0.44) 1.62 (0.64–4.11) 0.79 (0.20) 1.38 (0.40–4.76) 1.89 (0.42) 0.69 (0.27–1.77)
Divorced/ 

separated
0.82 (0.36) 0.71 (0.20–2.52) 1.59 (0.40) 1.05 (0.44–2.47) 0.77 (0.26) 1.20 (0.28–5.13) 1.96 (0.50) 0.66 (0.28–1.54)

Never married 0.08 (0.08) …b 1.36 (0.53) 1.22 (0.38–3.95) 0.74 (0.42) …b 1.55 (0.70) 0.78 (0.22–2.80)
Race/ethnicity

White 0.64 (0.12) 1.00 (1.00–1.00) 1.11 (0.17) 1.00 (1.00–1.00) 0.41 (0.08) 1.00 (1.00–1.00) 1.58 (0.18) 1.00 (1.00–1.00)
Black 1.10 (0.62) 0.75 (0.16–3.41) 1.96 (0.39) 1.28 (0.60–2.76) 1.05 (0.39) 1.94 (0.44–8.56) 2.01 (0.44) 1.12 (0.51–2.46)
Hispanic 1.89 (0.66) 3.05 (0.85–10.95) 1.44 (0.51) 0.94 (0.29–3.04) 1.93 (0.89) 5.13 (1.61–16.37) 1.98 (0.57) 1.16 (0.45–3.00)
Others 0.90 (0.59) …b 4.10 (1.68) 3.44 (0.99–12.03) 1.02 (0.72) …b 3.92 (1.57) 2.38 (0.65–8.69)

Education
Less than high 

school
1.10 (0.49) 1.00 (1.00–1.00) 1.98 (0.77) 1.00 (1.00–1.00) 1.02 (0.79) 1.00 (1.00–1.00)b 1.77 (0.66) 1.00 (1.00–1.00)

High school 0.78 (0.19) 1.19 (0.25–5.75) 1.48 (0.25) 0.94 (0.23–3.95) 0.71 (0.15) 1.26 (0.14–11.10) 1.97 (0.30) 1.21 (0.33–4.41)
Some college or 

beyond
0.70 (0.18) 1.09 (0.22–5.40) 1.10 (0.22) 0.73 (0.19–2.86) 0.37 (0.11) 0.80 (0.08–8.35) 1.48 (0.24) 1.05 (0.29–3.80)

Family income, $
0–19,999 0.89 (0.16) 1.00 (1.00–1.00) 1.74 (0.24) 1.00 (1.00–1.00) 0.67 (0.18) 1.00 (1.00–1.00) 2.21 (0.32) 1.00 (1.00–1.00)
20,000–34,999 0.76 (0.24) 1.18 (0.37–3.74) 1.09 (0.25) 0.67 (0.30–1.54) 0.74 (0.23) 1.86 (0.46–7.60) 1.74 (0.33) 0.82 (0.40–1.66)
35,000–69,999 0.22 (0.11) …b 1.11 (0.35) 0.78 (0.30–2.02) 0.42 (0.17) 1.12 (0.24–5.23) 1.83 (0.39) 0.95 (0.41–2.16)
≥ 70, 000 1.55 (0.58) 3.26 (1.10–9.67) 1.33 (0.52) 0.93 (0.24–3.61) 0.42 (0.24) …b 0.50 (0.34) …b

Mood disorder
Major depressive 

disorder
1.26 (0.43) 1.04 (0.21–5.16) 2.84 (1.00) 2.02 (0.64–6.32) 1.13 (0.50) 0.99 (0.21–4.64) 4.86 (1.20) 2.31 (0.91–5.89)

Bipolar I disorder 1.88 (1.87) …b 5.30 (3.69) …b 4.47 (3.77) …b 6.86 (3.21) 1.44 (0.19–10.87)
Bipolar II disorder 2.03 (1.57) …b 2.98 (2.12) …b 0.61 (0.59) …b 1.58 (1.58) …b

Anxiety disorder
Panic disorder … … 2.21 (1.11) 1.29 (0.22–7.47) 4.93 (1.83) 9.64 (2.74–33.87) 4.24 (1.60) 1.51 (0.45–5.07)
Specific phobia 0.39 (0.29) …b … … 1.54 (0.77) 1.52 (0.38–6.18) 3.48 (1.10) 1.47 (0.56–3.84)
Social phobia 0 (0) …c 0 (0) …c … … 4.55 (1.82) 1.32 (0.28–6.28)
Generalized 

anxiety disorder
3.02 (1.25) 2.69 (0.41–17.81) 0.94 (0.94) …b 1.22 (0.82) …b … …

Posttraumatic 
stress disorder

5.33 (1.63) 7.72 (1.83–32.52) 4.95 (1.66) 3.12 (1.07–9.15) 3.82 (1.61) 3.92 (0.83–18.49) 7.47 (1.76) 3.42 (1.43–8.16)

Nicotine dependence 0.94 (0.54) 1.07 (0.32–3.58) 2.35 (0.64) 1.69 (0.73–3.94) 1.33 (0.50) 2.76 (0.84–9.07) 2.59 (0.59) 1.20 (0.53–2.71)
Alcohol use disorder

Alcohol abuse 0.62 (0.22) 1.22 (0.33–4.43) 1.04 (0.30) 0.67 (0.25–1.77) 0.20 (0.09) 0.15 (0.03–0.64) 1.87 (0.41) 1.40 (0.69–2.86)
Alcohol 

dependence
0.46 (0.31) …b 1.27 (0.50) 0.88 (0.23–3.37) 1.13 (0.60) 3.00 (0.36–25.00) 1.55 (0.75) 0.45 (0.07–2.67)

Any drug use 
disorder

0 (0) …c 0.81 (0.56) …b 0.50 (0.51) …b 0 (0) …c

Personality disorder
Antisocial 0 (0) …c 0 (0) …c 0.60 (0.60) …b 4.09 (2.54) …b

Avoidant 3.57 (2.46) …b 2.54 (1.80) …b 0.78 (0.80) …b 4.01 (2.69) …b

Dependent 9.05 (8.85) …b 5.55 (5.53) …b 0 (0) …b 0 (0) …c

Obsessive
compulsive

2.28 (0.85) 2.24 (0.65–7.70) 1.11 (0.64) …b 1.08 (0.84) …b 4.00 (1.08) 1.62 (0.73–3.63)

Paranoid 1.79 (1.20) …b 3.29 (1.58) …b 5.58 (2.79) 7.05 (0.94–52.68) 2.61 (1.52) …b

Schizoid 0 (0) …c 2.21 (2.14) …b 0.31 (0.30) …b 0 (0) …c

Histrionic 1.58 (1.58) …b 1.86 (1.87) …b 0.82 (0.82) …b 2.85 (2.11) …b

Borderline 4.84 (1.90) 1.00 (0.11–9.14) 5.24 (1.91) 1.69 (0.45–6.33) 7.01 (2.22) 6.89 (2.65–17.93) 10.77 (2.79) 2.85 (0.95–8.56)
Schizotypal 12.23 (4.58) 22.31 (5.48–90.81) 5.18 (1.56) 1.87 (0.50–6.92) 4.82 (2.10) 1.63 (0.27–9.85) 8.79 (2.06) 1.80 (0.50–6.52)
Narcissistic 5.64 (1.93) 3.20 (0.96–10.68) 3.77 (0.75) 1.82 (0.70–4.71) 3.30 (1.09) 2.01 (0.71–5.71) 7.42 (1.91) 3.03 (1.14–8.04)

aValues in bold are statistically significant.
bNot reported due to fewer than 5 positive responses.
cZero cell.
Abbreviations: DSM-IV = Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition; OR = odds ratio.
Symbol: … = not applicable.
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Table 5. Association of 3-Year Incidence of DSM-IV Substance Use Disorders by Sociodemographic Characteristics and Specific 
Psychiatric Disorders at Baseline, Controlling for Sociodemographic Characteristics and Other Baseline Psychiatric Disordersa

Variable

Nicotine Dependence 
(n = 7,178)

Alcohol Abuse  
(n = 6,624)

Alcohol Dependence  
(n = 7,661)

Any Drug Use Disorder 
(n = 7,933)

% (SE) OR (99% CI) % (SE) OR (99% CI) % (SE) OR (99% CI) % (SE) OR (99% CI)
Sex

Male 4.31 (0.44) 1.00 (1.00–1.00) 2.29 (0.35) 1.00 (1.00–1.00) 0.73 (0.15) 1.00 (1.00–1.00) 0.44 (0.21) 1.00 (1.00–1.00)
Female 2.70 (0.27) 0.62 (0.39–0.99) 0.31 (0.10) 0.16 (0.06–0.44) 0.16 (0.06) 0.26 (0.08–0.88) 0.17 (0.06) 0.37 (0.08–1.78)

Age, y
60–69 5.00 (0.44) 1.00 (1.00–1.00) 1.28 (0.20) 1.00 (1.00–1.00) 0.49 (0.12) 1.00 (1.00–1.00) 0.44 (0.19) 1.00 (1.00–1.00)
70–79 2.52 (0.38) 0.46 (0.27–0.77) 0.90 (0.23) 0.84 (0.34–2.07) 0.39 (0.12) 0.99 (0.30–3.27) 0.15 (0.07) 0.42 (0.07–2.69)
≥ 80 0.73 (0.21) 0.12 (0.05–0.27) 0.54 (0.36) 0.62 (0.09–4.20) 0.16 (0.11) …b 0.12 (0.07) …b

Marital status
Married/ cohabiting 2.95 (0.32) 1.00 (1.00–1.00) 1.20 (0.21) 1.00 (1.00–1.00) 0.37 (0.10) 1.00 (1.00–1.00) 0.32 (0.15) 1.00 (1.00–1.00)
Widowed 3.26 (0.49) 1.95 (1.06–3.60) 0.30 (0.11) 0.61 (0.16–2.34) 0.30 (0.10) 1.53 (0.35–6.59) 0.24 (0.12) 1.94 (0.36–10.39)
Divorced/ separated 6.16 (0.92) 1.77 (1.01–3.09) 1.97 (0.55) 2.29 (0.84–6.25) 0.59 (0.24) 1.09 (0.22–5.32) 0.28 (0.17) …b

Never married 5.25 (1.29) 1.85 (0.85–4.04) 0.87 (0.65) …b 1.14 (0.56) …b 0 (0) …c

Race/ethnicity
White 3.20 (0.29) 1.00 (1.00–1.00) 1.11 (0.16) 1.00 (1.00–1.00) 0.37 (0.08) 1.00 (1.00–1.00) 0.19 (0.06) 1.00 (1.00–1.00)
Black 4.62 (0.84) 1.06 (0.58–1.93) 0.64 (0.27) 0.55 (0.16–1.90) 0.60 (0.26) 1.24 (0.22–7.08) 0.12 (0.07) …b

Hispanic 4.44 (1.12) 1.05 (0.42–2.62) 0.91 (0.49) 0.63 (0.08–5.29) 0.86 (0.36) 2.73 (0.65–11.55) 0.32 (0.17) …b

Others 2.81 (1.29) 0.87 (0.22–3.48) 0.23 (0.24) …b 0 (0) …c 2.19 (1.76) …b

Education
Less than high 

school
3.86 (0.96) 1.00 (1.00–1.00) 0.79 (0.51) 1.00 (1.00–1.00)c 0.07 (0.07) 1.00 (1.00–1.00)b 0.45 (0.44) 1.00 (1.00–1.00)b

High school 3.85 (0.35) 1.04 (0.45–2.44) 0.68 (0.15) 0.63 (0.08–5.12) 0.53 (0.13) 13.37 (0.66–269.04) 0.23 (0.08) 1.98 (0.21–18.80)
Some college or 

beyond
2.73 (0.34) 0.72 (0.29–1.79) 1.47 (0.28) 0.89 (0.10–7.62) 0.28 (0.09) 6.62 (0.31–142.72) 0.33 (0.20) 1.04 (0.06–18.83)

Family income, $
0–19,999 3.84 (0.41) 1.00 (1.00–1.00) 0.51 (0.15) 1.00 (1.00–1.00) 0.44 (0.11) 1.00 (1.00–1.00) 0.08 (0.04) 1.00 (1.00–1.00)
20,000–34,999 2.92 (0.49) 0.69 (0.40–1.19) 0.89 (0.26) 1.30 (0.39–4.35) 0.34 (0.14) 0.62 (0.15–2.62) 0.24 (0.13) 2.49 (0.35–17.50)
35,000–69,999 3.92 (0.54) 0.94 (0.57–1.58) 1.65 (0.38) 1.96 (0.57–6.67) 0.55 (0.17) 1.36 (0.41–4.44) 0.25 (0.11) 3.02 (0.31–29.60)
≥ 70,000 1.96 (0.58) 0.46 (0.18–1.22) 1.38 (0.45) 1.16 (0.28–4.84) 0.13 (0.13) …b 0.96 (0.63) …b

Mood disorder
Major depressive 

disorder
4.83 (1.07) 1.16 (0.56–2.39) 0.85 (0.27) 0.78 (0.16–3.94) 0.43 (0.18) 0.89 (0.23–3.53) 0.31 (0.21) …b

Bipolar I disorder 3.14 (2.25) …b 0 (0) …c 0 (0) …c 0 (0) …c

Bipolar II disorder 8.12 (5.47) …b 0 (0) …c 0 (0) …c 0 (0) …c

Anxiety disorder
Panic disorder 5.55 (1.78) 1.36 (0.46–4.01) 0.36 (0.35) …b 0.94 (0.69) …b 1.30 (0.90) …b

Specific phobia 4.24 (1.24) 1.21 (0.53–2.75) 1.07 (0.54) 1.43 (0.30–6.79) 0.48 (0.36) …b 0.28 (0.28) …b

Social phobia 2.79 (1.19) 0.66 (0.16–2.64) 0.32 (0.32) …b 0.78 (0.45) …b 0 (0) …c

Generalized anxiety 
disorder

4.56 (1.75) 1.26 (0.41–3.86) 2.38 (1.41) …b 0.36 (0.36) …b 0 (0) …c

Posttraumatic stress 
disorder

2.64 (1.03) 0.48 (0.14–1.63) 0.30 (0.30) …b 0.96 (0.71) …b 0.79 (0.58) …b

Nicotine dependence … … 2.65 (0.85) 2.30 (0.83–6.37) 0.91 (0.38) 2.10 (0.41–10.69) 0 (0) …c

Alcohol use disorder
Alcohol abuse 6.31 (0.93) 1.61 (0.87–3.00) … … 1.21 (0.32) 2.78 (0.85–9.03) 0.25 (0.15) …b

Alcohol dependence 8.44 (2.27) 1.33 (0.49–3.61) 6.14 (3.36) …b … … 0.06 (0.06) …b

Any drug use disorder 5.67 (4.37) …b 0 (0) …c 0 (0) …c … …
Personality disorder

Antisocial 6.35 (4.00) …b 9.86 (7.08) …b 0 (0) …c 0 (0) …c

Avoidant 5.10 (3.36) …b 0 (0) …c 1.17 (1.14) …b 0 (0) …c

Dependent 0 (0) …c 0 (0) …c 0 (0) …c 0 (0) …c

Obsessive
compulsive

3.30 (1.00) 0.72 (0.26–2.03) 1.84 (0.79) 1.41 (0.44–4.50) 0 (0) …c 0.04 (0.04) …b

Paranoid 4.62 (1.90) 0.71 (0.12–4.33) 0 (0) …c 0.81 (0.61) …b 0 (0) …c

Schizoid 3.71 (2.01) …b 1.73 (1.72) …b 0 (0) …c 0 (0) …c

Histrionic 9.44 (7.05) …b 0 (0) …c 4.93 (4.12) …b 0 (0) …c

Borderline 13.23 (3.31) 1.97 (0.71–5.51) 1.04 (0.76) …b 2.38 (1.16) 2.36 (0.41–13.65) 0.18 (0.18) …b

Schizotypal 12.03 (3.39) 1.33 (0.35–5.10) 0.66 (0.51) …b 1.66 (1.23) …b 0 (0) …c

Narcissistic 13.96 (2.56) 3.60 (1.57–8.23) 3.70 (1.53) 4.33 (0.94–20.01) 3.12 (1.34) 9.18 (1.31–64.21) 1.03 (0.66) …b

aValues in bold are statistically significant.
bNot reported due to fewer than 5 positive responses.
cZero cell.
Abbreviations: DSM-IV = Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition; OR = odds ratio.
Symbol: … = not applicable.
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One explanation for this discrepancy may be that previous  
crosssectional studies included both new and chronic disor
ders. As was the case in the general population,14 our results 
suggest that sex is an important demographic risk factor for 
DSM-IV psychiatric disorders in later life, whereas the ef
fects of age, marital status, race/ethnicity, and socioeconomic  
factors appear to be disorder specific.

A third important finding from this study is that PTSD 
and Cluster B PDs increased older adults’ risk for other psy
chiatric disorders. Specifically, PTSD predicted the onset of 
MDD and bipolar I disorder. The association of PTSD with 
mood disorders is consistent with findings of previous stud
ies showing a relationship between experiencing traumatic 
life events and developing MDD and bipolar disorders.73–77 
According to the Diagnostic and Statistical Manual of Mental 
Disorders, Fourth Edition, Text Revision,78 PDs are patterns 
of personality traits and behaviors that deviate markedly from 
the culturally anticipated and accepted range. These traits and 
behaviors are not only pervasive but also must have been pre
sent since adolescence or early adulthood. Moreover, they are 
often comorbid with Axis I disorders.32,34–39,79 Although it is 
not surprising that PDs predicted incident mood and anxiety 
disorders, we also found that PDs predicted substance use 
disorders. Borderline PD predicted incident MDD, bipolar I 
disorder, and social phobia, while narcissistic PD predicted 
the onset of GAD, nicotine dependence, and alcohol abuse. 
Schizotypal PD was a significant predictor of incidence panic 
disorder. The association between PD and bipolar disorders 
is consistent with findings of high rates of personality disor
ders comorbid with bipolar disorder in a sample of geriatric 
patients.80 The associations of depression with borderline and 
narcissistic PD are observed in depressed older adults.81

Surprisingly, the risk of incident social phobia decreased 
with the history of alcohol abuse in older adults. This finding 

Table 6. Association of 3-Year Incidence of DSM-IV Substance Use Disorders by Specific Health Indicators, and the  
Number of Recent Stressful Life Events at Baseline, Controlling for Sociodemographic Characteristics and Other Baseline 
Psychiatric Disordersa

Variable

Nicotine Dependence 
(n = 6,667)

Alcohol Abuse  
(n = 6,142)

Alcohol Dependence 
(n = 7,121)

Drug Abuse  
(n = 7,381)

% (SE) OR (95% CI) % (SE) OR (95% CI) % (SE) OR (95% CI) % (SE) OR (95% CI)
Health Indicators

Obesity 2.64 (0.46) 0.56 (0.32–0.99) 1.29 (0.35) 1.52 (0.61–3.82) 0.27 (0.14) 0.68 (0.13–3.51) 0.33 (0.14) 0.75 (0.16–3.43)
Pain 3.22 (0.45) 1.07 (0.64–1.78) 0.72 (0.21) 1.06 (0.38–2.99) 0.29 (0.10) 0.86 (0.29–2.58) 0.39 (0.15) 1.27 (0.24–6.69)
Poor selfrated health 5.28 (1.20) 1.54 (0.70–3.38) 0.66 (0.42) …b 0.32 (0.23) …b 0.36 (0.36) …b

Number of medical 
conditions

None 4.07 (0.51) 1.00 (1.00–1.00) 1.40 (0.30) 1.00 (1.00–1.00) 0.60 (0.17) 1.00 (1.00–1.00) 0.13 (0.07) 1.00 (1.00–1.00)
1 2.93 (0.40) 0.81 (0.50–1.33) 0.89 (0.22) 0.75 (0.28–2.02) 0.36 (0.12) 0.62 (0.17–2.36) 0.09 (0.07) …b

2+ 2.85 (0.36) 0.83 (0.48–1.43) 0.76 (0.22) 0.79 (0.23–2.71) 0.25 (0.11) 0.45 (0.09–2.22) 0.69 (0.29) 11.12 (0.96–128.61)
Schizophrenia or 

psychotic illness or 
episode

6.47 (6.25) …b 0 (0) …c 4.45 (3.55) …b 0 (0) …c

Number of stressful  
life events

None 3.46 (0.41) 1.00 (1.00–1.00) 0.84 (0.21) 1.00 (1.00–1.00) 0.53 (0.14) 1.00 (1.00–1.00) 0.17 (0.08) 1.00 (1.00–1.00)
1 3.10 (0.44) 0.90 (0.52–1.59) 0.82 (0.24) 1.12 (0.38–3.30) 0.24 (0.11) 0.35 (0.09–1.31) 0.31 (0.13) 1.44 (0.19–11.01)
2+ 3.16 (0.41) 0.93 (0.54–1.61) 1.43 (0.32) 1.96 (0.73–5.21) 0.38 (0.14) 0.85 (0.23–3.16) 0.49 (0.31) 2.22 (0.38–13.05)

aValues in bold are statistically significant.
bNot reported due to fewer than 5 positive responses.
cZero cell.
Abbreviations: DSM-IV = Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition; OR = odds ratio.

is inconsistent with previous findings suggesting that alcohol 
use disorder is positively associated with social phobia in 
older adults.74 It is not clear why alcohol abuse prevented 
the onset of social phobia. It may be that the depressant  
effects of alcohol dampen anxiety, although future studies  
are needed for replication and clarification of this finding. 
Previous studies have consistently found coexistence between 
depression and anxiety disorders in old age.82–84 Although 
PTSD predicted the onset of MDD, no reciprocal relation
ships between MDD and anxiety disorders were observed 
in this study. This discrepancy suggests that the relationship 
between MDD and anxiety disorders may not be consistent 
across developmental periods. Their comorbidities may be 
developed earlier in life and thus not captured in the cur
rent older adult sample. Specifically, a reciprocal temporal 
relationship between MDD and GAD was found in the gen
eral population using the entire NESARC Wave II sample.14 
A similar argument could be applied to the discrepancies 
between our findings and results of previous studies con
cerning the coexistence of anxiety disorders with substance 
use disorder, bipolar disorders with GAD, and panic disorder 
with alcohol use disorder.85 It is important to note that one 
reason substance use disorders were not significant predic
tors of mood and anxiety disorders is that NESARC excluded 
mood disorders caused by substances.

A final noteworthy finding from this study is that very 
few healthrelated factors and no stress factors predicted 
the onset of psychiatric disorders in old age. One reason for 
this curious finding may be that illness and bereavement
induced mood disorders were ruled out during NESARC 
diagnoses. This explanation does not, however, explain why 
we did not find a relationship between the number of stress
ful life events and the onset of MDD, which is inconsistent 
with previous studies.86,87 One reason for this finding may be 



© COPYRIGHT 2011 PHYSICIANS POSTGRADUATE PRESS, INC. © COPYRIGHT 2011 PHYSICIANS POSTGRADUATE PRESS, INC.153 J Clin Psychiatry 72:2, February 2011

Chou et al

that older individuals benefit from more life experiences and, 
perhaps as a result, have better emotion regulation abilities 
than younger adults.88 The unexpected negative association 
between obesity and nicotine dependence may be due to 
medical advice to quit smoking given to obese patients.

Although this is a large study of older adults with a  
followup assessment that enhances the accuracy of inci
dence rate estimates, it also has several limitations. First, this 
study reports rather small numbers of respondents who re
ported the onset of some psychiatric disorders, such as drug 
abuse, drug dependence, and bipolar disorders. Although 
this issue reduces the stability of some of our incidence  
estimates, it would be difficult to remedy this situation given 
the very large sample size in the NESARC and its prospective 
design. Our results are therefore useful in highlighting the 
low incidence of some psychiatric disorders in later life and 
the difficulties in their estimation. A second limitation is 
the sampling design of the NESARC, which only included 
communitydwelling older adults. Thus, older adults who 
were institutionalized in hospitals, nursing homes, or other 
residential treatment centers during the period of data col
lection were not included in the sample, so that the findings 
of the current study are most relevant to the community
dwelling older population. Third, the attrition analysis of our 
respondents aged 60 and older was not available. Therefore, 
our results may be affected by the systematic differences 
between those who dropped out and those who were rein
terviewed in the 3year followup assessment. Fourth, the 
lifetime diagnoses of psychiatric disorders were assessed at 
baseline measurement to identify eligible respondents who 
were at risk of incident disorders during the 3year followup 
period. However, the lifetime diagnoses were retrospectively 
selfreported and thus susceptible to recall bias. Finally, we 
acknowledge that the application of DSM-IV criteria devel
oped for younger adults may not be appropriate for older 
individuals, which could reduce the reliability of diagnosis 
for older adults.89 There is an urgent need to develop age 
appropriate diagnostic criteria for major psychiatric disor
ders so as to provide more accurate prevalence and incidence 
estimates among older adults.

In conclusion, there have been few studies estimating the 
incidence of noncognitive psychiatric disorders in late life.90 
Because the new onset of psychiatric disorders is believed to 
be rare in old age, clinically significant and potentially treat
able psychiatric disorders may be overlooked. This study 
provides the strongest evidence of current estimates of in
cidence rates of psychiatric disorders in elderly individuals. 
These findings also suggest that the new onset of certain dis
orders is not a rare occurrence, with more than 3% of older 
adults experiencing a new diagnosis of major depression or 
nicotine dependence over a 3year period, and more than 
1% of older adults experiencing incident GAD, specific pho
bia, or alcohol abuse. Furthermore, our results shed light on 
the sociodemographic, psychopathological, healthrelated, 
and stressrelated risk factors for major DSM-IV substance 
use and mood and anxiety disorders in old age. Not only do 
our findings underscore the need for heightened vigilance 

in identifying and treating common incident disorders 
among older adults, they also provide a framework for future 
analyses focusing prospectively on other risk factors for the 
incidence, remission, and recurrence of specific disorders 
among older adults. The identification of sociodemographic, 
psychopathological, healthrelated, and stressrelated risk 
factors in this study is essential not only for the successful 
early identification of disorders but also for developing and 
improving methods targeted at preventing the onset of psy
chiatric disorder in old age.
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