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PURPOSE: Past research has demonstrated the high prevalence of depression in the general population.
However, few longitudinal studies have characterized the patterns of depression in a large, representative
sample of the general population. We monitored symptoms of depression and assessed the factors associated
with changing symptoms of depression in a population-based cohort over a 30 month period.
METHODS: Using telephone surveys, we recruited 2752 adult residents of New York City in 2002. Per-
sons were re-contacted after baseline for telephone interviews at 6 months, 18 months, and 30 months.
RESULTS: Among study participants, symptoms of depression were common, often resolved within 6
months, but tended to recur. Participants with a past history of depressive symptoms were more at risk of
later developing depression, even if they were asymptomatic at baseline. Factors significantly associated
with subsequent symptoms included less social support at baseline, income below a threshold of $50,000,
life stressors, poor health, and being separated. Lower levels of social support and lifetime stressors were
only significantly associated with symptoms in participants with multiple episodes of depression. The influ-
ence of recent stressful events was also higher among participants with multiple episodes of depression.
CONCLUSION: In the general population depression has a good immediate prognosis but a recurring
nature. Poor physical health and low levels of social support appear to increase the risk of later episodes
of depression. The influence of social risk factors may be greater for persons with higher susceptibility to
depression.
Ann Epidemiol 2008;18:235–243. � 2008 Elsevier Inc. All rights reserved.
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INTRODUCTION

Over the past 20 years, a number of large surveys have
confirmed the high prevalence of depression in the general
population (1–5). Population-based research of this sort is
particularly important since these studies have also shown
that many people with affective disorders do not seek appro-
priate care (6–8) and such individuals will be overlooked by
studies drawn from clinical populations. However, cross-
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sectional research needs to be complemented by longitudi-
nal studies that can better characterize how symptoms of
depression change in individuals over time and that can iden-
tify the factors that may be associated with these changes.

A number of longitudinal, population-based studies have
identified a range of risk factors for depression, including life
stressors (9, 10), genetic inheritance (11–14), the experi-
ence of major adverse events in childhood (15), and person-
ality traits (9, 15). However, few of these have been able
to characterize patterns of depression in a large representa-
tive sample of the general population over more than 3
assessments.

In this study, we prospectively followed a sample of resi-
dents of the New York City (NYC) metropolitan area over
a 30-month period, administering telephone interviews on 4
separate occasions. We aimed to characterize changing
symptoms of depression in a population-based cohort over
a 30-month period and to determine the influence of social
factors such as income and social support on the later devel-
opment, or recurrence, of depression. We also hypothesized
that depression is a heterogeneous entity and that the influ-
ence of external factors on depressive symptomatology may
vary between persons with recurring episodes and those with
an isolated episode.
1047-2797/08/$–see front matter
doi:10.1016/j.annepidem.2007.10.004
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Selected Abbreviations and Acronyms

NYC Z New York City
CATI Z computer-assisted telephone interviews
SCID Z Structured Clinical Interview for DSM-III-R
BSI Z Brief Symptom Index
DSM III Z Diagnostic and Statistical Manual of Mental Disorders, Third
Edition
DSM IV Z Diagnostic and Statistical Manual of Mental Disorders, Fourth
Edition
GEE Z generalized estimating equations

MATERIAL AND METHODS

Sample

We recruited 2752 participants to a prospective, population-
based cohort by conducting a telephone survey of adult res-
idents of the NYC metropolitan area between March and
July 2002. The study was designed to monitor mental health
after the September 11, 2001 terrorist attacks in NYC; the
methods are described in more detail elsewhere.(16) The
cohort was established through a simple, area probability,
random-digit dial sampling procedure. The overall coopera-
tion rate was 56% and the overall response rate was 34%,
both well within the accepted range for comparable surveys
(17). Up to 10 attempts were made to conduct an interview,
and adults in each household were randomly selected by
choosing the adult whose birthday was closest to the inter-
view date. Computer-assisted telephone interviews
(CATI) were conducted in English, Spanish, Mandarin,
and Cantonese by trained interviewers using translated
and back-translated questionnaires, with households
screened for eligibility by location. We conducted follow-
up telephone interviews approximately 6, 18, and 30 months
after baseline. Studies of both in-person and telephone
interview surveys have found that there are no substantial
differences in accuracy of self-reported conditions by
method of survey (18, 19). Indeed, internal consistency be-
tween responses may be higher in telephone surveys than in
in-person surveys. Studies specific to mental health have
shown that telephone assessment of depression and anxiety
disorders produced nearly identical results to in-person
assessments using a variety of instruments (20).

Measures

Survey measures comprised reliable instruments that have
been validated or used in comparable research in the past.
The interview collected standard demographic information
about respondents, including age, gender, marital status,
educational achievement, racial status, and household
income. A list of major life events that could have proven
stressful in a person’s life was used to measure stressors
between each assessment (21). This measure was supple-
mented by questions about major traumatic episodes over
the previous 12 months consistent with Diagnostic and Statis-
tical Manual criterion A traumatic events for diagnosis of
posttraumatic stress disorder. Since the cohort was recruited
approximately 6 months after the World Trade Center
disaster, for baseline interviews we further distinguished be-
tween life events occurring before or after September 11,
2001 and included event experiences directly related to Sep-
tember 11 as a separate traumatic event. A brief instrument
was used to measure social support at baseline (22). This
asked about emotional (e.g., ‘‘having someone to love you
and make you feel wanted’’), instrumental (e.g., ‘‘someone
to help you if you were confined to bed’’), and appraisal
(e.g., ‘‘someone to give you good advice in a crisis’’) support
prior to the September 11, 2001 terrorist attacks. Physical
health in the past month was assessed with the question
‘‘Thinking about your physical health, which includes phys-
ical illness and injury, for how many days during the past 30
days was your physical health not good?’’

We assessed episodes of major depression using a modified
version of the Structured Clinical Interview for Diagnostic and
Statistical Manual of Mental Disorders, Third Edition, Revised
(SCID) major depressive disorder subscale (23). This is a val-
idated approach that captures symptoms of major depression
consistent with Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition (DSM-IV) criteria (24). Respon-
dents were asked about the presence for over 2 weeks of
any of 10 symptoms of depression representing criterion A
for major depression in DSM-IV. At the baseline interview,
the presence of symptoms at any time in the past, in the pre-
vious year, or since the September 11 attacks was assessed;
symptoms since the previous interview were assessed at
each subsequent survey wave. Participants with an episode
of depression at baseline were not questioned about their
lifetime history of depression. To meet the criteria for a
depressive episode, respondents had to report 5 or more
symptoms for a period of at least 2 weeks, one of which
was depressed mood or loss of pleasure or interest. The Cron-
bach alpha for the scale in our sample was 0.79 (25). Fur-
thermore, in a validation study comparing our instrument
to the Brief Symptom Inventory (BSI) (26), a widely used
depression scale, the BSI depression scale had a sensitivity
of 73% and specificity of 87% as classified by our instrument
(27). In a receiver operating characteristic analysis (28), the
BSI depression cutoff score of >65 best predicted depression
using our instrument (area under the curve Z 0.89) (27).

Statistical Analyses

Sampling weights were developed and applied to the data to
correct for potential selection bias relating to the number of
household telephones, persons in the household, and over-
sampling. Poststratification weights were also developed to
make the follow-up survey samples demographically similar
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to the NYC metropolitan area population according to the
2000 U.S. Census (29).

We used generalized estimating equations (GEE) to
assess bivariate and multivariable relations between partic-
ipant characteristics and depression classification at each
follow-up survey wave (30). The following variables were
measured only during the baseline assessment and as such
were modeled as invariant: gender, race/ethnicity, educa-
tional attainment, social support, lifetime traumatic events
(occurred prior to September 11, 2001), baseline traumatic
events (occurred between September 11, 2001 and the base-
line interview), lifetime stressors, baseline stressors, and
lifetime history of depression. Other variables were mea-
sured at all time points and were modeled as time-varying
covariates.

Finally, we categorized all participants as persons who
had either never met criteria for depression during any
point in the follow-up, had depression at only one point
during the follow-up period, or who had depression during
two or more time-points. We used polytomous logistic re-
gression to assess the relationship between possible deter-
minants and symptoms of depression in these groups at
any time over the study period using the category of never
meeting criteria of depression as the reference group. All
analyses were carried out using SAS and SUDAAN soft-
ware (31).

RESULTS

For the purposes of this analysis, we limited the sample to the
2282 (82.9%) respondents who were interviewed at least
twice. There were no significant differences in the distribu-
tion of key demographic characteristics between the sample
included in this analysis and the general population of the
NYC metropolitan area at the 2000 U.S. Census (Table
1). Respondents excluded from the analysis were younger
and more likely to be Hispanic than participants who were
interviewed in at least two waves; however, there was no sig-
nificant differential loss to follow-up by either lifetime or
baseline depression status or by gender.

Depression patterns among respondents participating in
at least one follow-up wave are shown in Fig 1. Percentages
were calculated using participants not lost to follow-up as
the denominator and after weighting for number of house-
hold telephones, persons in the household, and oversam-
pling in geographic areas closest to the World Trade
Center site; poststratification weights were also applied to
estimates from the follow-up survey waves (6-month,
TABLE 1. Comparison of full baseline sample, sample included and excluded in the analysis, and demographics from 2000 U.S. Census

Chi-square test p values

Characteristics

Full sample

(%)

Included

sample* (%)

Excluded

sample (%)

U.S. Census

2000 (%)

Full sample

vs. Census

Included

vs. Census

Included

vs. Excluded

Total (N) 2752 2282 470

Age (yr)

18–24 13.7 13.0 17.0 11.7 0.64 0.84 !0.01

25–34 24.1 21.4 35.8 20.4

35–44 20.5 21.0 18.6 21.9

45–54 18.9 19.8 15.3 17.7

55–64 12.2 13.2 7.6 11.8

65þ 10.5 11.6 5.8 16.5

Gender

Male 46.1 45.2 49.9 46.9 0.87 0.73 0.18

Female 53.9 54.8 50.2 53.1

Race/ethnicity

White 53.2 55.5 43.1 54.8 0.74 0.82 !0.01

Asian 5.4 5.4 5.4 7.7

African American 16.7 16.6 17.1 16.5

Hispanic 20.6 18.5 29.8 18.5

Other 4.2 4.1 4.6 2.6

Past 6-month depression

at baseline

No 90.6 90.9 89.4 0.48

Yes 9.4 9.2 10.6

Lifetime depression

No 82.1 81.8 83.5 0.53

Yes 17.9 18.2 16.6

*Sample included in the analysis participated in at least two survey waves.
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FIGURE 1. Depression patterns among participants in at least one follow-up wave (N Z 2282) Numbers at each wave do not add up to
numbers at previous wave because all participants did not complete all survey waves. Percentages are calculated using participants not lost
to follow-up as the denominator and after weighting for number of household telephones, persons in the household, and oversampling in
geographic areas closest to the World Trade Center site; poststratification weights were also applied to estimates from the follow-up survey
waves (6-month, 18-month, and 30-month) to make the sample demographically similar to the NYC metropolitan area population
according to the 2000 U.S. Census.
18-month, and 30-month) to make the sample demograph-
ically similar to the NYC metropolitan area population ac-
cording to the 2000 U.S. Census. Using percentages
calculated after weighting, 68.4% of the cohort did not
meet criteria for depression at any time over the 30-month
study, whereas 1.7% of the cohort met criteria for depression
at every interview. Of 605 participants with an episode of
depression at any time in the study period, 339 (61.1%)
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had an episode at only one interview, while the remaining
participants had more than one nonconsecutive or consec-
utive episode.

For participants with neither depression at baseline nor
a prior history, 6.8% had a positive diagnosis 6 months later,
and the longer this group continued without an episode of
depression, the less likely they were to develop incident de-
pression. Among those who had no episode of depression in
any of the first 3 rounds, 5.6% met criteria for depression in
the final interview. Participants with no baseline episode,
but a prior history of depression had higher rates of depres-
sion at subsequent interviews, but showed the same pattern
of falling risk with increasing duration of absence of symp-
toms. Participants with one or more observed episodes of
depression, but who had become episode free, had a much
higher risk of recurrence (range 15.0%–27.9%). Of those
with a baseline episode, 60.2% had a further episode during
the study period.

Table 2 shows bivariate and multivariate GEE analyses
for an episode of depression at any interview. A number of
variables were associated with episodes in bivariate analysis.
Multivariable analysis showed that the risk of an episode of
depression significantly increased for participants with low
baseline levels of social support (odds ratio [OR] Z 1.70
vs. high levels of support, 95% confidence interval [CI] Z
1.15–2.51), who were separated (OR Z 2.44 vs. married,
95% CI Z 1.13–5.23), with household income below
$50,000 (OR Z 2.01 for $40,000–$49,999 vs. $100,000þ,
95% CI Z 1.05–3.85; OR Z 1.93 for $30,000–$39,999,
95% CI Z 1.03–3.62; OR Z 2.05 for !$20,000, 95% CI Z
1.12–3.77), with a recent history of traumatic events (OR
for one vs. none Z 2.56, 95% CI Z 1.76–3.72; OR for
two or more Z 3.42, 95% CI Z 2.18–5.37), with recent
life stressors (OR for one vs. none Z 2.32, 95% CI Z 1.57–
3.43; OR for two or more Z 3.71, 95% CI Z 2.41–5.70),
with poor physical health in the month prior to the inter-
view (OR Z 2.61, 95% CI Z 1.80–3.79), with a lifetime
history of depression (OR Z 1.82, 95% CI Z 1.28–2.59),
and with an episode of depression at the previous interview
(OR Z 2.92, 95% CI Z 1.97–4.31).

Table 3 shows the results of multivariate polytomous
logistic regression models between individuals categorized
into those with no episodes or history, those with a single
depression episode during the study, and those with two or
more episodes. When compared with participants with no
history of depression, low baseline levels of social support
were a significant predictor only of having depression at
two or more waves (OR Z 2.71 for low vs. high levels of sup-
port, 95% CI Z 1.35–5.42). While the direction of the
relationships for most other variables was similar for
participants reporting one episode of depression and those
with two or more episodes, recent traumatic and stressful
events had notably higher odds ratios for participants with
recurring depression, and lifetime stressors were only signif-
icant for this outcome (OR Z 2.36 for two or more stressors
vs. none, 95% CI Z 1.02–5.51).

DISCUSSION

While several studies have followed the symptom trajectory
of individuals diagnosed with depression in a clinical setting
(32, 33), this study is one of very few to chart the natural
course of depression over 4 waves in a large population-
based cohort. Symptoms of depression were common across
the 30-month study period, with a good short-term progno-
sis but high likelihood of recurrence. Our findings highlight
the importance of life stressors and poor physical health as
risk factors for affective disorders, but also identify a number
of key social factors as predictive of episodes of depression,
notably baseline income below a threshold of $50,000 and
low baseline levels of social support. However, these rela-
tionships varied according to the depressive history of a sub-
ject, suggesting the heterogeneity of depressive symptoms
and that the influence of social factors may not be consistent
for all depression subtypes.

Almost three fourths of respondents never met criteria
for depression and fewer than 2% reported symptoms that
were persistent over the study period. However, over one
fourth of respondents met criteria for depression at one point
in time and, of these, about 40% met the criteria more than
once. The risk of later depression was lowest for participants
with neither a baseline diagnosis nor lifetime history, higher
for those without a baseline diagnosis but who reported a life-
time history, and highest for those with a baseline diagnosis.

Consistent with other studies, we identified several fac-
tors that were associated in multivariate analysis with the
presence of depression during the 4 study phases. Having
depression at the previous interview, a history of symptoms
consistent with a diagnosis of depression prior to baseline,
and life stressors or traumatic events occurring in the 12
months prior to the interview were all significantly associ-
ated with depression.

Poor physical health over the previous month was also
significantly associated with depression. A limited number
of previous studies have suggested that poor physical health
can either increase the risk of an individual developing
depression (34) or contribute to the persistence of depressive
episodes (35). However, the relationship between physical
health and depression is not a simple one because depression
is also likely to be an independent risk factor for poor phys-
ical health (36). To explore the direction of the relationship
between depression and physical health in our cohort, we
also included physical health status reported at the previous
interview as an independent variable in an analysis of the
last two waves of the study. This analysis demonstrated
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TABLE 2. Unadjusted and adjusted GEE logistic regression
models predicting depression

Unadjusted Adjusted

OR 95% CI OR 95% CI

Gender

Male 1.00 d 1.00 d

Female 0.64 0.48–0.86 0.83 0.59–1.15

Race/ethnicity

White 1.00 d 1.00 d

Asian 0.33 0.11–0.98 0.51 0.13–1.96

Black 1.58 1.11–2.25 1.05 0.67–1.65

Hispanic 1.84 1.27–2.67 0.94 0.61–1.45

Other 1.63 0.91–2.94 0.63 0.29–1.37

Educational attainment

Graduate work 1.00 d 1.00 d

Bachelor of arts degree 1.46 0.90–2.39 1.25 0.71–2.20

Some college 1.99 1.20–3.32 1.15 0.61–2.15

High school/GED 1.97 1.19–3.29 0.94 0.49–1.80

!High school 3.22 1.83–5.69 1.97 0.88–4.41

Social support

High 1.00 d 1.00 d

Medium 1.84 1.29–2.62 1.45 0.98–2.14

Low 2.34 1.68–3.26 1.70 1.15–2.51

Marital status

Married 1.00 d 1.00 d
Divorced 2.29 1.52–3.46 1.14 0.73–1.79

Separated 4.90 2.83–8.49 2.44 1.13–5.23

Widowed 1.93 1.19–3.16 1.21 0.56–2.60

Never been married 1.65 1.18–2.30 1.25 0.83–1.88

Member of an unmarried

couple

1.63 0.96–2.77 1.55 0.80–3.02

Household income

$100,000þ 1.00 d 1.00 d
$75,000–$99,999 1.27 0.69–2.33 1.05 0.56–1.97

$50,000–$74,999 1.67 0.96–2.88 0.97 0.53–1.78

$40,000–$49,999 3.46 1.92–6.22 2.01 1.05–3.85

$30,000–$39,999 4.22 2.39–7.45 1.93 1.03–3.62

$20,000–$29,999 3.39 1.96–5.86 1.72 0.90–3.28

!$20,000 5.05 3.04–8.41 2.05 1.12–3.77

Lifetime traumatic events*,y

0 1.00 d 1.00 d

1 1.09 0.72–1.65 1.16 0.75–1.79

2–3 1.38 0.93–2.04 1.02 0.65–1.60

4 2.77 1.84–4.19 1.11 0.66–1.84

Traumatic events in past

6 months at baseliney,z

0 1.00 d 1.00 d

1 1.51 1.10–2.06 1.13 0.79–1.60

2þ 2.56 1.60–4.10 1.54 0.89–2.66

Traumatic events in past

12 monthsy

0 1.00 d 1.00 d

1 3.97 3.02–5.23 2.56 1.76–3.72

2þ 8.76 6.28–12.22 3.42 2.18–5.37

Lifetime stressors*,x

0 1.00 d 1.00 d

1 1.95 1.43–2.67 0.96 0.68–1.37

2þ 4.39 2.97–6.50 1.26 0.77–2.05

Stressors in past 6 months at baseline

(including Sept 11–related)x,k

(Continued)
that poor physical health reported at the previous interview
was a significant predictor of the later development of
depression, even after adjusting for other factors.

After adjustment for other factors, having a household
income of less than $50,000 at baseline was significantly
associated with symptoms of depression. While several pre-
vious studies have demonstr6ated an association between
inadequate income and symptoms of depression in cross-

TABLE 2. (Continued)

Unadjusted Adjusted

OR 95% CI OR 95% CI

0 1.00 d 1.00 d

1 1.99 1.35–2.95 1.36 0.89–2.10

2þ 7.32 3.68–14.53 1.95 0.95–4.04

Stressors in past 12 monthsx

0 1.00 d 1.00 d

1 3.53 2.63–4.73 2.32 1.57–3.43

2þ 10.18 7.29–14.20 3.71 2.41–5.70

No. of days physical health

not good in past month{

0–6 1.00 d 1.00 d
7þ 4.10 3.17–5.28 2.61 1.80–3.79

Lifetime history of depression*,#

No 1.00 d 1.00 d

Yes (including unknown) 4.53 3.37–6.07 1.82 1.28–2.59

Depression during previous

time period

No 1.00 d 1.00 d

Yes 9.78 7.14–13.38 2.92 1.97–4.31

GEE Z generalized estimating equations; OR Z odds ratio; CI Z confidence inter-
val; GED Z general educational development (test).
*Occurred prior to September 11, 2001.
yTraumatic events include natural disaster; a serious accident at work, in a car, or
somewhere else; being attacked with or without a weapon; unwanted sexual contact;
other situations resulting in injury; situations in which the respondent feared being
killed or injured; seeing someone killed or injured; other extraordinarily stressful sit-
uations and events.
zIn addition to traumatic events listed above, also includes being directly affected by
the September 11th terrorist attacks (in the World Trade Center complex during the
attacks; injured during the attacks; lost possessions or property; had a friend or rel-
ative killed; involved in the rescue efforts).
xStressors include death of a spouse or mate; divorce or separation; death of a close
family member; serious injury or illness; marriage; family problems with spouse or
child; problems at work; unemployment.
kIn addition to stressors listed above, also includes losing job as a result of the Sep-
tember 11th terrorist attacks.
{Physical health was not available at the first time interval. Therefore, we modeled
physical health as a time-varying covariate at the same interval as the outcome of
interest (depression). To assess potential reverse causation in the case of physical
health, we re-ran all models starting at the second follow-up wave, hence permitting
us to lag physical health. Results of these latter models were essentially equivalent to
those that used all follow-up waves; hence herein we present models that use all of
the follow-up waves.
#Participants with a positive diagnosis of depression at baseline were not questioned
about lifetime history of depression prior to September 11, 2001. We conducted sen-
sitivity analyses to assess the implications of modeling these participants as having
had depression in the past, not having had depression in the past, and having an
‘‘unknown’’ lifetime history of depression. Lifetime history of depression was a signif-
icant predictor of current depression in all models and choice of assumptions about
presence or absence of lifetime depression did not substantially alter any of the other
parameters in the models. Recognizing that previous work has amply demonstrated
that a lifetime history of depression is an important predictor of subsequent depres-
sion, herein we show the model with the assumption that all persons on whom life-
time depression status is unknown did have previous depression. This provides the
highest estimate of the association between lifetime depression and current depres-
sion and conservatively estimates the contribution of other parameters in the model.
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TABLE 3. Multivariable polytomous logistic regression models
predicting categories of depression

Depression at one

wave*

Depression at two or more

waves*

OR 95% CI OR 95% CI

Gender

Male 1.00 d 1.00 d
Female 1.35 0.89–2.05 1.53 0.86–2.73

Race/ethnicity

White 1.00 d 1.00 d

Asian 1.07 0.40–2.81 0.01 0.00–0.18

Black 1.20 0.69–2.08 0.87 0.37–2.08

Hispanic 1.11 0.61–2.02 1.13 0.53–2.38

Other 1.16 0.33–4.06 1.32 0.35–4.89

Educational attainment

Graduate work 1.00 d 1.00 d

Bachelor of arts degree 1.63 0.82–3.21 1.42 0.53–3.81

Some college 1.65 0.80–3.40 1.36 0.47–3.91

High school/GED 1.52 0.72–3.20 1.31 0.43–3.98

!High school 2.84 1.10–7.31 3.76 0.90–15.74

Social support

High 1.00 d 1.00 d
Medium 0.94 0.56–1.57 1.83 0.90–3.72

Low 1.10 0.66–1.82 2.71 1.35–5.42

Marital status

Married 1.00 d 1.00 d

Divorced 0.67 0.30–1.46 0.73 0.28–1.88

Separated 0.66 0.19–2.26 0.90 0.17–4.63

Widowed 0.74 0.33–1.65 0.86 0.21–3.42

Never been married 1.02 0.64–1.64 0.97 0.50–1.87

Member of an unmarried

couple

2.33 0.80–6.77 1.84 0.52–6.46

Household income

$100,000þ 1.00 d 1.00 d

$75,000–$99,999 1.10 0.53–2.31 1.46 0.50–4.25

$50,000–$74,999 1.49 0.73–3.04 1.72 0.59–5.02

$40,000–$49,999 2.95 1.25–6.98 2.07 0.62–6.85

$30,000–$39,999 3.58 1.60–7.99 2.77 0.87–8.82

$20,000–$29,999 2.62 1.14–6.03 4.46 1.56–12.69

!$20,000 2.37 1.05–5.31 2.49 0.86–7.21

Lifetime traumatic eventsy,z

0 1.00 d 1.00 d

1 1.36 0.74–2.50 1.10 0.49–2.44

2–3 1.04 0.58–1.88 0.67 0.30–1.50

4 1.16 0.56–2.39 0.67 0.29–1.53

Traumatic events in past

6 months at baselinez,x

0 1.00 d 1.00 d
1 1.46 0.94–2.26 1.70 0.94–3.05

2þ 2.03 0.93–4.41 2.12 0.86–5.21

Traumatic events in past

12 monthsz

0 1.00 d 1.00 d

1 1.95 1.17–3.25 1.66 0.74–3.74

2þ 3.74 2.19–6.38 6.44 3.35–12.38

Lifetime stressorsz,k

0 1.00 d 1.00 d

1 0.70 0.44–1.12 1.53 0.85–2.74

2þ 1.83 0.84–3.98 2.36 1.02–5.51

(Continued)
sectional analysis (7), few longitudinal studies have identi-
fied a predictive role for income on the later development
of depression or demonstrated such a clear financial thresh-
old for good mental health. A causative role for economic
disadvantage in the development of depression seems plau-
sible, as does a threshold beyond which increasing wealth
might make little difference to one’s mental health status.
An alternative explanation for our findings may be that
individuals with recurring depression are less able to build
sustainable careers and that the association simply reflects
the higher likelihood of depression in this group. However,
our analysis of participants with recurring and isolated epi-
sodes indicates that this association varied little between
groups, suggesting that recurring psychopathology is un-
likely to explain this relationship. In combination, these
findings suggest that inadequate income, in this instance
less than $50,000 per annum for residents of NYC, is likely

TABLE 3. (Continued)

Depression at one

wave*

Depression at two or more

waves*

OR 95% CI OR 95% CI

Stressors in past 6 months at baseline (including Sept 11–related)k,{

0 1.00 d 1.00 d
1 0.77 0.39–1.50 1.72 0.82–3.61

2þ 0.90 0.28–2.88 1.99 0.59–6.78

Stressors in past 12 monthsk

0 1.00 d 1.00 d

1 1.23 0.69–2.22 1.44 0.47–4.44

2þ 2.53 1.49–4.30 6.92 2.60–18.38

Lifetime history of depressionz,#

No 1.00 d 1.00 d

Yes 8.21 5.09–13.24 37.89 20.02–71.68

For abbreviations, see legend for Table 2.
*Compared to group with no depression at any survey wave.
yOccurred prior to September 11, 2001.
zTraumatic events include natural disaster; a serious accident at work, in a car, or
somewhere else; being attacked with or without a weapon; unwanted sexual contact;
other situations resulting in injury; situations in which the respondent feared being
killed or injured; seeing someone killed or injured; other extraordinarily stressful sit-
uations and events.
xIn addition to traumatic events listed above, also includes being directly affected by
the September 11th terrorist attacks (in the World Trade Center complex during the
attacks; injured during the attacks; lost possessions or property; had a friend or rel-
ative killed; involved in the rescue efforts).
{Stressors include death of a spouse or mate; divorce or separation; death of a close
family member; serious injury or illness; marriage; family problems with spouse or
child; problems at work; unemployment.
kIn addition to stressors listed above, also includes losing job as a result of the Sep-
tember 11th terrorist attacks.
#Participants with a positive diagnosis of depression at baseline were not questioned
about lifetime history of depression prior to September 11, 2001. We conducted sen-
sitivity analyses to assess the implications of modeling these participants as having
had depression in the past, not having had depression in the past, and having an
‘‘unknown’’ lifetime history of depression. Lifetime history of depression was a signif-
icant predictor of current depression in all models and choice of assumptions about
presence or absence of lifetime depression did not substantially alter any of the other
parameters in the models. Recognizing that previous work has amply demonstrated
that a lifetime history of depression is an important predictor of subsequent depres-
sion, herein we show the model with the assumption that all persons for whom life-
time depression status is unknown did have previous depression. This provides the
highest estimate of the association between lifetime depression and current depres-
sion and conservatively estimates the contribution of other parameters in the model.
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to increase an individual’s risk of later developing symptoms
of depression. If this relationship were true, this threshold
might be proportionately lower for areas with a lower cost
of living than NYC.

We also found evidence that the extent of an individual’s
social networks may be predictive of future mental health,
with individuals reporting lower baseline levels of social sup-
port at increased risk of depression. As with income, a num-
ber of cross-sectional studies have found low levels of social
support to be associated with poorer mental health, but have
had difficulty distinguishing between cause and effect (37,
38). Our prospective study shows that reported levels of
baseline social support are predictive of later symptoms of
depression for individuals facing similar levels of life
stressors. This suggests that having fewer social resources
to draw on makes an individual more vulnerable to symp-
toms of depression. However, this finding could also be
explained by the failure of individuals with recurring depres-
sion to build or sustain social networks; this is supported by
our analysis of participants with recurring and isolated epi-
sodes, which found that lower levels of social support played
a greater role among those with recurring symptoms. An
alternative explanation could be that levels of social support
are not as important for less susceptible individuals in
dealing with life stressors.

Another association that varied between participants
with recurring or isolated episodes was the influence of
recent adverse events (both traumatic and stressors). This
would be consistent with individuals with repeated episodes
tending to have increased vulnerability to these factors and
is supported by a study of twins that suggested that the rela-
tionship between stressful life events and somatic disease is
stronger in moderate than in mild depression (39). An alter-
native explanation may be that participants with repeated
episodes of depression may overreport adversity, although,
if anything, this group actually reported lower levels of life-
time traumatic events.

Our study has a number of limitations. First, while the co-
operation and follow-up rates are less than ideal, they are
reasonable for studies of this type. The lack of significant dif-
ferences in the age, gender, or race structure of the sample
when compared with the NYC metropolitan area popula-
tion at the 2000 U.S. Census, and the maintenance of this
structure during the 4 follow-up waves is also reassuring.
Loss to follow-up was also nondifferential on psychopathol-
ogy, suggesting that loss to follow-up is unlikely to have
biased our findings. Second, our outcome instrument was
developed specifically for the study. However, this measure
was derived from the SCID major depressive disorder sub-
scale and shows high internal reliability. Similar approaches
have been used widely in other studies (40), although
depression assessed in this manner cannot be equated to
a full clinical diagnosis of major depressive disorder and
comparison to other studies that use different screening in-
struments for depression should be made judiciously. Third,
our study was started approximately 6 months after the Sep-
tember 11, 2001 terrorist attacks. To ensure this did not in-
fluence our study findings, when assessing the influence of
life events prior to baseline we distinguished between those
occurring before and after September 11, 2001 and con-
trolled for September 11 event experiences. These experi-
ences were not significant predictors of depression when
adjusting for other covariates in this sample. However, these
findings may not be able to be generalized to the trajectory of
depression in the nondisaster context. Fourth, several other
risk factors have been associated with symptoms of depres-
sion, including family history and personality traits (15).
Our interviews did not collect information on these factors
and was unable to consider the effect they may have had on
our models. Finally, our measure of depression took no ac-
count of comorbid mental conditions such as anxiety disor-
ders. Anxiety and depressive disorders are closely linked,
and it is likely that a number of the individuals with an ep-
isode of depression, as well as those without an episode, may
have had symptoms of an anxiety disorder at that point in
time (41). It would be fascinating to examine the relation-
ship between symptoms of anxiety and symptoms of depres-
sion in the same manner and to determine the influence this
may have on the relationships we have observed in this
study.
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