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Abstract

Objective: The main aim of this study is to add new evidence on the descriptive epidemiology of depressed mood, and to
investigate suspected determinants for depressed mood in adulthood. Methods: The data are from a continuing survey of a
nationally representative sample of adult household residents in the United States, conducted in 1995 and 1996, totaling
26,883 respondents. Multiple logistic regression procedures yielded estimated associations. Results: We found that an
estimated 1.9% of adult females and 1.0% of adult males experience a spell of sustained depressed mood during a span of
| 2 weeks duration (i.e. point prevalence). For most of these cases, this is not the first spell. Among women, the smoothed
curve for the prevalence estimates shows a peak in the youngest age stratum and decreases across age strata before 60 years,
and has a slight secondary peak thereafter. In contrast, for males, the prevalence estimates of depression show no peak in the
older age strata. Evidence from logistic regression analyses supports the inference of this later life peak in frequency of
depressed mood among women. These new findings add to a growing body of epidemiological evidence on age and
depression, and provoke new questions about the possibly etiological relationships involving social structural characteristics
of local neighborhoods in combination with individual-level risk factors that have received primary attention in recent
psychiatric epidemiology. Conclusions: These findings point to the need for further etiological research, including studies of
relationships between social structural characteristics of local neighborhoods and the occurrence of spells of depressed mood,
as well as clinical implications for depression mood in late life.  2000 Elsevier Science B.V. All rights reserved.
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adult’s chance of experiencing a spell of sustained depressed mood among adult household residents of
depressed mood during a span of | 2 weeks time, the local neighborhood, all of whom share similar
based on symptom reports logged in a nationally local conditions of living. Estimates from the un-
representative sample survey of adults living in US conditional logistic regression analysis disclose ex-
households in 1995 and 1996. We also seek to clarify cess occurrence of depressed mood with the ‘excess’
some of the previously reported epidemiological defined in relation to what might be regarded as a
findings about suspected determinants of depressed ‘grand mean’ for the United States adult household
mood, including age, race /ethnicity, region of resi- population as a whole, with no constraints on the
dence, and urbanicity. socially shared conditions of local community life.

For a methodological contrast, we completed The assessment plan for this study did not permit
additional analyses to examine how the estimated us to disentangle first-onset incident cases from
relationships might change when cases of depressed delayed recurrences. Nonetheless, in an attempt to
mood are matched to non-cases to constrain shared address possible prevalent case bias in our estimates
neighborhood characteristics. Here, our objective is (Neyman, 1955), we conducted an additional analy-
to understand the degree to which personal charac- sis of occurrence estimates involving recent-onset
teristics such as education, income, and ethnicity cases. Here, within limits of the study’s cross-sec-
might be associated with the frequency and occur- tional data, recent onset was defined to encompass
rence of depressed mood, net of socially-shared both the most recent first-onset incident cases as well
conditions of neighborhood environment. The ques- as very recent delayed recurrences (i.e. just-recurrent
tion can be framed as follows: ‘When we compare onset in a case who has not had active depressed
adults who share the same or similar neighborhood mood for 1 year).
environments, are the chances of experiencing a spell
of depressed mood the same for poorly educated and
well educated neighbors, for low income versus 2. Methods
higher income neighbors, or for Hispanic versus
non-Hispanic neighbors?’ This focus on personal 2.1. Study sample
characteristics is accomplished by means of a post-
stratification or matching strategy, often used in Data used in this study came from public use files
epidemiology to constrain shared environmental of the 1995 and 1996 National Household Surveys
conditions in order to give a better view of associa- on Drug Abuse (NHSDA). The NHSDA is an
tions that involve personal and behavioral charac- ongoing survey designed primarily to provide nation-
teristics of individuals, coupled with use of a con- al estimates on the use of illegal drugs, alcohol, and
ditional form of multiple logistic regression (e.g., see tobacco by the civilian non-institutionalized popula-
Schlesselman, 1982; Anthony et al., 1989; Anthony tion of the United States. Youths aged 12–17 years
and Petronis, 1991). and adults aged 18 years and older are selected for

The value of the neighborhood-matched condition- participation in the survey based on a multistage area
al logistic regression estimates may be understood probability sampling. The sample design has
better if they are placed within a theoretical frame- changed over time, but the adult sample always has
work offered by sociology’s reference group theory, been drawn to be representative of the US general
which allows for a definition of an individual’s social population experience for civilian non-institutional-
position in terms of the more immediate reference ized persons 18 years old and older (USDHHS,
group, in addition to his or her social position in 1996, 1997). In addition, the multistage area prob-
terms of society at large (Sherif and Sherif, 1964). ability sampling always draws adult respondents
The estimates from the conditional logistic regres- from households within local area sample segments
sion analysis (with matching on neighborhood) dis- (e.g. block groups and census tracts). This feature of
close excess occurrence of depressed mood with the the sampling design allows us to compare cases and
‘excess’ defined in relation to the prevalence of non-cases within risk sets defined by the local area
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sample segment, which generally has been termed a occurrence. The denominator (population at risk) for
‘neighborhood’ for ease of expression (Anthony and point occurrence is different from that for point
Petronis, 1991; Lillie-Blanton et al., 1993; Wagner- prevalence in that it encompasses only persons who
Echeagaray et al., 1994; Bobashev and Anthony, reported no depressed mood during the year prior to
1998). assessment; the denominator for point prevalence

A total of 13,152 and 13,731 adults aged 18 and encompasses all survey adult participants.
older completed in-home interviews in the 1995 and To limit possible reporting errors and recall biases,
1996 surveys, including an assessment of spells of this investigation on sustained depressed mood has
depressed mood (n 5 26,883). The interview re- focused on recent spells of mood disturbance, spells
sponse rates were 81% and 79% for 1995 and 1996 that occurred in the same month as the assessment.
surveys, respectively. Other details of the survey Consistent with standardized life table assumptions,
design and data collection procedures have been the interval of assessment has a mean span of | 2
reported elsewhere (USDHHS, 1996, 1997). weeks, which is as close as we can come to a ‘point

prevalence’ estimate.
2.2. Definition of variables The demographic variables examined in this study

include sex, race /ethnicity, education, age, marital
For the NHSDA, a spell of sustained depressed status, employment (currently working for pay),

mood is defined and measured in relation to the region, and urbanicity. Region was categorized into
following questions: ‘During the past 12 months, Northeast, North Central, South, and West, in con-
was there ever a time when you felt sad, blue, or formity with 1990 Census specifications. Urbanicity
depressed for 2 weeks or more in a row?’ and is sorted as follows: ‘Metropolitan’ (i.e. census
‘During the past 12 months, was there ever a time segments in a Metropolitan Statistical Area (MSA)
lasting 2 weeks or more when you lost interest in with one million or more people), ‘urban’ (i.e.
most things like hobbies, work, or activities that census segments in an MSA with fewer than one
usually gave you pleasure?’ The NHSDA does not million people), and ‘rural’ (i.e. census segments not
involve examinations by psychiatrists that might in an MSA). All of these discrete categories for
yield a psychiatric diagnosis for ‘Major Depression’ covariates were specified before any analyses were
nor ‘Major Depression Episode’. For this reason, we conducted.
refer to these conditions as ‘spells’ of depressed
mood, which are sustained for 2 weeks or longer.

Two types of point estimates were defined for this 2.3. Data analyses
study: point prevalence and point occurrence of
depressed mood. The point prevalence estimate for Data analyzed in this study were obtained from
depressed mood counts all respondents who had a multi-stage samples and the primary estimates were
spell of depressed mood in the same month as the weighted to adjust for differential probabilities of
assessment, regardless of the past history of depres- selection. Age-specific smoothed curves were esti-
sion. The point occurrence estimate includes only mated by using S-Plus (1997) software with a
persons who had their first spells of depressed mood Generalized Additive Model and a spline smoothing
during the same month as the assessment but not function. To identify suspected determinants for
during the past year before the month of the assess- depressed mood, both unconditional and conditional
ment. Hence, the occurrence estimate’s numerator forms of logistic regression analyses were conducted.
encompasses first-time incident cases of depressed SUDAAN software (Shah et al., 1996), which ap-
mood as well as delayed recurrences among persons plies a Taylor series linearization method to account
with close to 1 year since any prior occurrence of for complex design features of the NHSDA, was
depressed mood. To be clear, we have labeled this as used to derive relative odds estimates of depressed
an ‘occurrence’ estimate in order to distinguish it mood based upon the unconditional form of logistic
from an ‘incidence’ estimate restricted to first-time regression analysis.
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With respect to the conditional form of logistic 3. Results
regression analysis, a post-stratification procedure
discussed by Schlesselman (1982) was used to 3.1. Frequency and occurrence of a spell of
constrain possible confounding that might arise from depressed mood
shared environmental factors among individuals
within the same sampled census tracts and local Table 1 depicts the estimated prevalence for spells
areas (Anthony et al., 1989; Anthony and Petronis, of depressed mood, as well as the estimated occur-
1991). Specifically, cases of recent occurrence of rence (i.e. occurrence restricted to incident attacks
depressed mood were sorted into risk sets or strata plus delayed recurrences). The estimated point pre-
defined by the area segments from which they had valence of depressed mood is 1.47% in 1995 and
been sampled (‘neighborhoods’). After post-stratifi- 1.49% in 1996; in aggregate, 1.48%. The estimated
cation, there are 540 adults with depressed mood in point occurrence of depressed mood is 0.34% for
the same month as the assessment regardless of the 1995 and 1996 combined. In summary, based upon
past history, distributed across 456 risk sets which these US survey data, during a span of | 2 weeks
also include 3514 neighborhood-matched non-cases. time, about one adult per 100 experiences a spell of
When this sample is restricted to all but the most depressed mood. During the same span, slightly
recently occurring depressed mood (i.e. past month more than three adults per 1000 experience a spell of
occurrence with no other spells in the year prior to depressed mood for the first time ever, or for the first
the month of assessment), there are 108 risk sets for time in the year prior to assessment.
the 112 cases and 705 neighborhood-matched non- Contingency table analyses show that women are
cases. Hence, within each risk set, there is a mini- more likely than men to be experiencing recent spells
mum of one case with depressed mood and at least of depressed mood in 1995 (1.9% versus 1.0%) and
one person without depression. EGRET software was in 1996 (1.9% versus 1.0%), as shown in Table 1.
used to perform the conditional logistic regression With respect to the occurrence estimate for a spell of
analysis, which took into account post-stratification depressed mood in the same month as the assessment
(Statistics and Epidemiology Research Corporation, (i.e. first-time occurrence or delayed recurrence), the
1995). The 95% confidence intervals and P-values estimates are 0.47% for females and 0.21% for males
are reported as an aid to interpretation. for 1995 and 1996 combined (Table 1).

Table 1
Point prevalence and occurrence of depressed mood in the US general population: results from 26,883 adult household residents interviewed

ain the National Household Survey on Drug Abuse, 1995–1996

Year of interview 1995 1996 1995–1996
(unweighted n 5 13,152) (unweighted n 5 13,731) (unweighted n 5 26,883)
Weighted % (S.E.) Weighted % (S.E.) Weighted % (S.E.)

Point prevalence
Total 1.47 (0.16) 1.49 (0.18) 1.48 (0.13)
Female 1.89 (0.26) 1.93 (0.23) 1.91 (0.19)
Male 1.00 (0.17) 1.00 (0.19) 1.00 (0.14)

2
x (df) P-value 8.06 (df 5 1), P 5 0.006 15.61 (df 5 1), P , 0.001 21.72 (df 5 1), P , 0.001

Point occurrence
Total 0.41 (0.10) 0.28 (0.08) 0.34 (0.06)
Female 0.58 (0.18) 0.36 (0.12) 0.47 (0.11)
Male 0.22 (0.08) 0.20 (0.08) 0.21 (0.06)

2
x (df) P-value 2.97 (df 5 1), P 5 0.089 1.26 (df 5 1), P 5 0.265 4.25 (df 5 1), P 5 0.041
a The denominators for point occurrence do not include persons who had depressed mood in the past year prior to the month of the

interview; the numbers of these excluded cases are: 2212 in 1995; 2182 in 1996, and 4394 in 1995–1996.
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Fig. 1. Point prevalence of depression — by sex.

3.2. GAM-smoothed curves for prevalence and for socioeconomic status and the other variables
occurrence estimates produces no more than modest change in the mag-

nitude and direction of relative odds estimates for
In Figs. 1 and 2, GAM-smoothed curves depict recently active depressed mood (first two columns of

age-specific prevalence and occurrence estimates of Table 2). Women are an estimated 1.84 times more
depressed mood for males and females. As can be likely to experience a recent spell of depressed mood
seen in Fig. 1, the relationship between estimated as compared to men (95% confidence interval, CI 5

point prevalence and age differs for females versus 1.37–2.47). Having less than 13 years of education
males. Among females, the prevalence estimates relative to having more than 12 years of education
decrease across age strata before 60 years, and have and being age 44 years and younger relative to being
a slight secondary peak thereafter. In contrast, for age 45 and older are associated with about twice
males, the prevalence estimates of depression show greater odds of experiencing a spell of depressed
no peak in the older age strata. Similar patterns are mood. Race /ethnicity, marital status, employment
seen with age-specific occurrence estimates (Fig. 2). status, region of residence, and urbanicity were not

found to be associated with prevalence of depressed
3.3. Suspected determinants for spells of depressed mood.
mood The adjusted relative odds estimates based upon

the conditional logistic regression model constrain
Tables 2 and 3 present the suspected determinants the potentially distorting influences of region of the

for these sustained spells of depressed mood from country, urbanicity, and other shared aspects of the
both unconditional and conditional models of logistic local area. These estimates are reported in the last
regression. The adjusted relative odds estimates are column of Table 2. Consistent with estimates from
based upon regression models that constrain the the unconditional model, being female, having less
other variables listed in the table. Overall, the than 12 years of education, and being age 44 years
unconditional models show that statistically adjusting and younger were observed to be associated with
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Fig. 2. Point occurrence of depression — by sex.

excess prevalence of depressed mood. For example, That is, the cases are restricted to individuals who
even with statistical adjustment and with neighbor- reported a recent onset of sustained depressed mood:
hood-matching, women are an estimated 1.53 times (1) those who had started a spell of depressed mood
more likely to be in a recent spell of depression as during the weeks prior to assessment, and also (2)
compared to men (95% CI 5 1.24–1.90). As con- who had experienced no spells of depressed mood in
veyed in the last two columns of Table 2, neither about 12 months prior to assessment. This analysis
statistical adjustment nor neighborhood-matching of the recent-onset cases helps to confirm estimates
causes a major attenuation in this estimate. Being a from the prevalent case analyses, with several
member of a non-Black minority group relative to noteworthy exceptions (see Table 3). Specifically, we
being a non-Hispanic White (RO 5 0.70, 95% CI 5 found previously undetected associations that in-
0.50–0.97), being widowed, separated, or divorced volved being never married (RO 5 0.55, 95% CI 5

relative to being married (RO 5 1.61, 95% CI 5 0.31–0.96, the married as the reference group).
1.22–2.11), and being not currently employed for Hence, with statistical adjustment and with neighbor-
pay relative to being currently employed for pay hood-matching, being never married was associated
(RO 5 1.66, 95% CI 5 1.33–2.07) were associated with decreased odds of having recently become a
with recently active depressed mood in the adjusted new case or a just-recurrent case of depressed mood,
conditional model, but were not associated with but was not associated with being a prevalent case of
depressed mood in the unconditional model. The depressed mood.
inverse association with race-ethnicity is noteworthy: The following characteristics were associated with
comparing neighbor to neighbor, non-Hispanic being a prevalent case, but had no association with
Whites tend to have higher prevalence of depressed having recently become a new case or a just-re-
mood, once age, SES indicators, and marital status current case of depressed mood in the unconditional
are taken into account (see last column of Table 2). model: (1) having 12 years of education, and (2)

Table 3 summarizes relative odds estimates of being age 44 years and younger. Whether the focus is
recent-onset depressed mood by eliminating from the upon prevalence of recent depressed mood spells or
analysis any cases of recently recurrent depression. upon recent onset of depressed mood spells (among
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Table 2
Suspected determinants for prevalence of depressed mood among adults aged 18 years and older: results from unconditional and conditional
logistic regression analyses. Data from 26,883 adult household residents interviewed in the National Household Survey on Drug Abuse,
1995–1996

a aCovariates Unadjusted RO Adjusted RO Adjusted RO after neigh-
bborhood matching

c(95% CI ) P-value (95% CI) P-value (95% CI) P-value

Sex
Female 1.92 (1.45, 2.55) , 0.001 1.84 (1.37, 2.47) , 0.001 1.53 (1.24, 1.90) , 0.001

cMale (Ref ) 1.00 1.00 1.00
Race /ethnicity

Non-Black minority 1.11 (0.81, 1.52) 0.476 0.76 (0.53, 1.10) 0.147 0.70 (0.50, 0.97) 0.032
Non-Hispanic Black 1.11 (0.79, 1.56) 0.605 0.90 (0.62, 1.30) 0.573 0.74 (0.51, 1.07) 0.104
Non-Hispanic White (Ref) 1.00 1.00 1.00

Education, years
0–11 2.23 (1.59, 3.17) , 0.001 2.27 (1.50, 3.44) , 0.001 1.62 (1.23, 2.13) , 0.001
12 1.47 (1.06, 2.04) 0.022 1.97 (1.65, 2.06) 0.024 1.09 (0.85, 1.40) 0.485
12 1 (Ref) 1.00 1.00 1.00

Age, years
18–24 1.66 (1.16, 2.39) 0.014 2.07 (1.39, 3.07) 0.001 1.75 (1.20, 2.56) 0.004
25–34 1.58 (1.14, 2.20) 0.012 2.07 (1.44, 2.98) , 0.001 1.78 (1.28, 2.48) , 0.001
35–44 1.46 (0.94, 2.27) 0.119 1.92 (1.16, 3.15) 0.023 1.70 (1.16, 2.47) 0.006
45 1 (Ref) 1.00 1.00 1.00

Marital status
Never married 1.23 (0.92, 1.65) 0.157 1.02 (0.79, 1.32) 0.890 1.11 (0.86, 1.43) 0.443
Widowed/separated /divorced 1.48 (0.99, 1.21) 0.058 1.56 (0.90, 2.05) 0.148 1.61 (1.22, 2.11) , 0.001
Married (Ref) 1.00 1.00 1.00

Employment
Non-employed 1.38 (0.98, 1.94) 0.060 1.31 (0.86, 1.97) 0.230 1.66 (1.33, 2.07) , 0.001
In school only 1.52 (0.95, 2.43) 0.081 1.22 (0.75, 1.98) 0.451 0.83 (0.51, 1.34) 0.427
Employed (Ref) 1.00 1.00 1.00

Region
West 1.43 (0.90, 2.26) 0.150 1.46 (0.92, 2.33) 0.106 N/A
North Central 0.85 (0.51, 1.40) 0.509 0.83 (0.51, 1.37) 0.464
South 1.18 (0.73, 1.92) 0.531 1.09 (0.67, 1.79) 0.726
Northeast (Ref) 1.00 1.00

Urbanicity
Rural 1.20 (0.82, 1.75) 0.345 1.08 (0.70, 1.65) 0.733 N/A
Urban 1.14 (0.76, 1.74) 0.530 1.06 (0.74, 1.65) 0.621
Metropolitan (Ref) 1.00 1.00
a These estimates were obtained from logistic regression analyses using the SUDAAN software.
b These estimates were obtained from conditional logistic regression analyses using the EGRET program.
c RO, relative odds; Ref, reference group; CI, confidence intervals.

persons with no other recent onsets), and when sociation in the neighborhood-matched ‘occurrence’
statistical adjustment and neighborhood-matching are analysis.
used to constrain potentially distorting influences, As a check on the validity of our multiple
recent spells of sustained depressed mood are more regression adjustment procedures, we conducted an
likely among women (RO ranges from 1.53 to 2.27) exploratory search for possible subgroup variation. A
and among persons having less than 12 years of product-term for age and marital status was found to
education (RO ranges from 1.62 to 3.80). Finally, improve the fit of the model in the unconditional
there was a statistically significant inverse associa- prevalence analysis (P , 0.05). Specifically, a de-
tion involving non-Hispanic Whites in the neighbor- pression excess is more pronounced among never
hood-matched prevalence analysis, but no such as- married adults who are less than 35 years old. We
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Table 3
Suspected determinants for occurrence of depressed mood among adults aged 18 years and older: results from unconditional and conditional
logistic regression analyses. Data from 26,883 adult household residents interviewed in the National Household Survey on Drug Abuse,
1995–1996

a aCovariates Unadjusted RO Adjusted RO Adjusted RO after neighborhood
bmatching

c(95% CI ) P-value (95% CI) P-value (95% CI) P-value

Sex
Female 2.20 (1.08, 2.48) 0.029 2.27 (1.24, 4.40) 0.015 1.61 (1.01, 2.56) 0.045

cMale (Ref ) 1.00 1.00 1.00
Race /ethnicity

Non-Black minority 1.67 (0.85, 3.28) 0.134 1.19 (0.54, 2.65) 0.662 0.98 (0.46, 2.06) 0.952
Non-Hispanic Black 1.21 (0.59, 2.74) 0.608 1.16 (0.57, 2.36) 0.671 0.85 (0.35, 5.81) 0.724
Non-Hispanic White (Ref) 1.00 1.00 1.00

Education, years
0–11 3.43 (1.42, 8.27) 0.006 3.80 (1.61, 8.98) 0.003 3.10 (1.65, 5.81) , 0.001
12 2.09 (0.90, 4.87) 0.086 2.14 (0.96, 4.77) 0.063 1.36 (0.76, 2.43) 0.300
12 1 (Ref) 1.00 1.00 1.00

Age, years
18–24 1.40 (0.61, 3.19) 0.423 1.15 (0.48, 2.75) 0.751 2.59 (1.12, 5.97) 0.026
25–34 1.02 (0.45, 3.29) 0.960 1.05 (0.46, 2.43) 0.903 1.81 (0.86, 3.81) 0.118
35–44 0.78 (0.29, 2.13) 0.630 0.81 (0.28, 2.31) 0.686 1.53 (0.66, 2.06) 0.318
45 1 (Ref) 1.00 1.00 1.00

Marital status
Never married 1.39 (0.70, 2.76) 0.345 1.09 (0.57, 2.09) 0.800 0.55 (0.31, 0.96) 0.037
Widowed/separated /divorced 2.27 (0.93, 5.55) 0.073 1.90 (0.73, 5.00) 0.188 1.12 (0.60, 2.08) 0.721
Married (Ref) 1.00 1.00 1.00

Employment
Non-employed 0.87 (0.37, 2.05) 0.743 0.54 (0.22, 1.29) 0.162 0.78 (0.47, 1.30) 0.342
In school only 2.07 (0.73, 5.82) 0.168 1.68 (0.63, 4.49) 0.298 0.74 (0.30, 1.85) 0.517
Employed (Ref) 1.00 1.00 1.00

Region
West 2.65 (0.93, 7.53) 0.068 2.67 (0.81, 8.79) 0.101 N/A
North Central 1.77 (0.55, 5.66) 0.336 1.74 (0.51, 5.88) 0.371
South 1.10 (0.37, 3.22) 0.864 0.90 (0.29, 2.81) 0.861
Northeast (Ref) 1.00 1.00

Urbanicity
Rural 1.42 (0.60, 3.36) 0.423 1.46 (0.59, 3.60) 0.413 N/A
Urban 1.12 (0.48, 2.65) 0.789 1.22 (0.52, 2.85) 0.652
Metropolitan (Ref) 1.00 1.00
a These estimates were obtained from logistic regression analyses using the SUDAAN software.
b These estimates were obtained from conditional logistic regression analyses using the EGRET program.
c RO, relative odds; Ref, reference group; CI, confidence intervals.

also explored whether these estimates vary between hood-matching, females who are not working for pay
years of assessment; none of the product-terms at the time of assessment are slightly more likely
involving years of assessment is found to improve than other females to be experiencing a recent spell
the fit of the regression models (P . 0.10). Nonethe- of depressed mood (P , 0.05). In analyses with both
less, a different pattern of subgroup variation is unconditional (neighborhood-unmatched) and con-
detected when neighborhood-matching is used to ditional models (neighborhood-matched), we found
constrain potentially distorting influences of shared that married women were about 50% more likely to
neighborhood environments. That is, with neighbor- be depressed than married men (P , 0.01).
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4. Discussion related declining pattern is observed in males for
both prevalence and occurrence estimates. Among

This study adds new population-level estimates for females, smoothed curves for prevalence and occur-
an adult’s chance of experiencing a spell of de- rence estimates highlight an intriguing excess in the
pressed mood in a 2-week period, based upon US advanced age strata (Figs. 1 and 2).
community survey data. We found that an estimated This finding prompted us to search for possible
1.9% of adult females and about 1.0% of adult males age-by-sex subgroup variation in the frequency of
experienced a spell of depression during that short depression spells. As expected, a product-term for
span of time. For most of these cases, this is not a age and sex was found to improve the fit of the
first spell of depressed mood. That is, about two model (P , 0.05). As compared to males aged 65
adults in 100 female adults and one in 100 male years and older, elderly females have excess odds of
adults experienced a spell of depression during a experiencing a recent depressed mood spell (RO 5

2-week period regardless of past history. About five 5.93). A similar pattern of age-by-sex variation also
in 1000 female adults and two in 1000 male adults is observed among cases of recent-onset or delayed
experienced a first-time or a delayed recurrence of recurrent depression. This observed female excess of
depression during this short span of time. Being depressed mood in late life is of special interest,
female and having less than 12 years of education given the public health significance of late-life
are consistently found to be associated with either depression, an association of late-life depression with
recent depression spells or recent-onset depression increased physical disability (Kennedy et al., 1990;
spells, with or without statistical adjustment and/or Blazer et al., 1991; Wallace and O’Hara, 1992; Bruce
neighborhood-matching. et al., 1994) and use of medical services (Unutzer et

Before a discussion of these findings in light of al., 1997).
their implications, several limitations deserve special Moreover, this finding on the depressed mood
mention. As with prior epidemiologic studies on among women in late life appears to have significant
depression, including the ECA and NCS investiga- clinical implications. For instance, by studying the
tions, one of the main limitations of this research is boundaries between major depression and milder
its use of self-reported data on depression spells, subsyndromal depressive states, Kendler and Gard-
which are subject to recall and reporting biases ner’s (1998) data show that the DSM-IV diagnostic
(Anthony and Petronis, 1991; Blazer et al., 1994). cut-off for 2 weeks’ duration, five symptoms, or
Our focus on spells occurring in the same calendar clinically significant impairment is purely arbitrary.
month as the assessment constrains this potential Specifically, they found that four or fewer criterion
source of errors somewhat. Another limitation is that A symptoms, syndromes composed of symptoms
the NHSDA does not include assessments on the involving no or minimal impairment, and episodes of
lifetime episode of depression nor age-of-onset in- less than 14 days’ duration all significantly predicted
formation. For this reason, we are not able to make both future depressive episodes in the index twin and
distinctions between incident and recurrent cases of risk of major depression in the co-twin. Depressive
depressed mood. Thirdly, the cross-sectional nature symptoms in women aged 67 and older also have
of the study and gaps in its measurement plan do not been found to be associated with increased risk for
allow us to make causal inferences with any confi- mortality, with and without adjustment for other
dence. health conditions (Whooley and Browner, 1998).

Notwithstanding limitations such as these, this Given that older adults are less likely to report
research gives new epidemiologic estimates on the sadness or dysphoria than younger persons (Gallo et
frequency and occurrence of depression based on al., 1999) and that a high rate of suicide among the
recent data from a nationally representative sample elderly, potentially modifiable risk factors for and
in the United States. The use of the GAM techniques clinical implications of depressed mood among the
to depict sex-specific curves also helps to clarify elderly should be further investigated. Mood among
different age-related patterns in frequency and occur- the elderly deserves more investigation.
rence of depression spells. For example, an age- Comparison of the NHSDA estimates with esti-
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mates from previous studies are made difficult and Kessler, 1981; Frerichs et al., 1981; Anthony
because of differences in the definition of depression, and Petronis, 1991; Gallo et al., 1993; Judd et al.,
age of the study sample, variations in instrument 1994), this study’s evidence highlights being female,
construction, and study design (e.g., see Boyd and being younger, being non-employed, and being not
Weissman, 1981; Lehtinen and Joukamaa, 1994; well educated in association with increased odds of
Regier et al., 1998). For example, the NCS is experiencing spells of depressed mood. Of course, it
restricted to respondents aged 15 to 54 (Blazer et al., would be surprising to see no female excess in the
1994). The assessment items used to define de- occurrence of depressed mood, and the hypothesized
pressed mood in this study are assessed in the origins of this female excess include both biological
lifetime period in the NCS, and assessments of and social vulnerabilities (e.g., see Weissman and
recent depressed mood somewhat differ from those Klerman, 1977; Halbreich and Lumley, 1993; Gater
in the NHSDA. Our specification of sustained de- et al., 1998).
pressed mood is close to the essential defining The published evidence on urban–rural variation
feature of a DSM-IV major depressive episode is more variable. For example, Eaton and Kessler
(American Psychological Association, 1994), and (1981) reported that the frequency of depressive
relates well to an ECA definition of subsyndromal symptoms was greater in urban areas than in the
symptomatic depression (SSD), as used by others other areas of the US; some of the epidemiological
(e.g. Judd et al., 1994). ECA analyses on SSD major depression studies have been congruent (e.g.,
showed an estimated prevalence of 11.8% when the Blazer et al., 1985; Crowell et al., 1986). However,
observational interval was specified as 1 year. By the more recent National Comorbidity Survey in the
comparison, with the NHSDA observational interval US did not find an association between living in
broadened to 1 year, the resulting depression preval- urban areas and major depression (Blazer et al.,
ence is 14.6% — not much larger than the ECA 1994).
estimate (Judd et al., 1994). An interesting pattern of associations involving

Prevalence rates for depressive symptoms vary race /ethnicity also is observed and merits more
greatly depending upon the sample studied and the study. Prior research has shown that race /ethnicity
measurement used. Previous research suggests that was not related to the presence of depression when
studies focused on symptoms of depression generally suspected influences of other sociodemographic vari-
report much higher prevalence rates than studies ables were controlled via statistical adjustment (e.g.,
using diagnostic procedures (Roberts et al., 1997). see Frerichs et al., 1981; Blazer et al., 1994). Here,
Given the new evidence on methodological difficul- in a comparison of neighbors to neighbors, and
ties faced in assessments of late-life depression (e.g., holding constant shared local area characteristics, the
see Gallo et al., 1994, 1999, in press), the assessment analysis shows non-Black minority neighborhood
of depression in the elderly is particularly a complex residents to be less likely to experience a spell of
issue. For instance, Forsell et al. (1994) indicated depressed mood. A subsidiary analysis found that
that the DSM-III-R diagnostic criteria for major adults of ‘non-Black Hispanic minority subgroups’,
depression have been used widely for all age groups, but not adults of ‘non-Black, non-Hispanic minority
yet the criteria have not been standardized for an subgroups’, had a very low frequency of depressed
elderly population. Other investigators also showed mood relative to the ‘non-Hispanic White’ reference
that the use of mood scales, such as the Center for category, a finding also present in ECA survey
Epidemiologic Studies Depression scale (CES-D), incidence analyses (Anthony and Petronis, 1991). We
might elicit a higher rate of depression symptoms speculate that the role of family or network charac-
among the elderly (Blazer et al., 1987, 1991). teristics of the non-Black Hispanic minority sub-

With respect to the overall profile of suspected group may have a protective influence with respect
determinants for depressed mood, some of these to the frequency of depressed mood, in keeping with
results are consistent with the literature and some are a general notion that Hispanic culture is character-
not. Comparable with evidence from most prior ized as having strong family ties (Becerra, 1988). Of
studies (e.g., Comstock and Helsing, 1976; Eaton course, ‘being non-Black Hispanic’ defines a large
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and heterogeneous subgroup of United States popula- interest in sociology of mental disorders (Durkheim,
tion, and our speculation most likely is premature. 1967; Eaton, 1986). The community and neigh-

Interestingly, the neighborhood-matched ‘occur- borhood not only provide the primary social setting
rence’ analysis for depressed mood did not yield the in which an individual participates in activities and
pattern observed for race-ethnicity in the neighbor- engages in interpersonal relations, they also provide
hood-matched prevalence analysis. The matched opportunities for employment and other supportive
occurrence analysis indicated no statistically signifi- and/or protective services. Future studies are needed
cant variation involving race-ethnicity, once there to examine whether depressed mood clusters in
was a focus on recently occurring depressed mood. It certain neighborhoods, but not in others, as illus-
is possible that non-Hispanic Whites are no more trated in research on clusters of drug involvement
likely to become depressed than neighbors in other (Bobashev and Anthony, 1998). Specifically, future
race-ethnicity groups, but they are more likely to studies investigating how social structural charac-
remain depressed once a depressed spell has teristics of the local neighborhood or community
occurred. Alternately, social selection processes affect prevalence of spells of depressed mood may
might be at work. For example, among non-Hispanic shed new light on this issue. As proposed by Oetting
Whites, spells of depressed mood might be linked to et al. (1998), investigations of social structural
out-migration patterns, with non-depressed persons characteristics of the local neighborhood may include
more likely to stay in place. Or, among non-Whites, physical characteristics, rurality, ethnicity, hetero-
out-migration from neighborhoods with high racial geneity, residential mobility, job stability, poverty,
segregation toward neighborhoods with less segrega- neighborhood deviance, and age distribution. The
tion might be more common for individuals without recent work by Sampson et al. (1998) also points
depression, as recently proposed by Petronis and toward collective efficacy and social cohesion as
Anthony with respect to the epidemiology of cocaine neighborhood constructs of potential interest in
use (Petronis and Anthony, in press). psychiatric epidemiology.

We also are intrigued to discover a variety of other In summary, observations from this new epi-
associations with depressed mood, after neigh- demiological research add new estimates on de-
borhood matching. For example, marital status, and pressed mood spells in adulthood in a nationally
employment have no association with prevalence of representative sample of adult residents in the US.
depressed mood in the unconditional model, but do There is a sex-specific and age-related variation in
so once suspected distorting influences of shared prevalence of depressed mood for females versus
neighborhood characteristics are held constant. Simi- males. A greater variety of associations between
larly, a greater variation involving age and marital suspected risk factors and spells of depressed mood
status also is observed in the analysis restricted to is observed in the neighborhood-matched analysis.
recent-onset and delayed recurrent depression; this These findings point to the need for further etiologi-
observation is not found in the absence of neigh- cal research, including studies of relationships be-
borhood matching. Finally, our observation that tween social structural characteristics of local neigh-
married women are more likely than married men to borhoods and the occurrence of spells of depressed
be depressed is consistent with many prior studies of mood. We will let others speak of the potential
the more salubrious value of marital life for men clinical implications of this new evidence on fre-
versus women (e.g., see Gallo et al., 1994). quency of depressed mood in the later years of

Although we are not aware of any empirical data adulthood.
on the relationship between depression and neigh-
borhood characteristics per se, both reference group
theory (Sherif and Sherif, 1964) and an ecological Acknowledgements
model (Bronfenbrenner, 1979) have suggested the
influence of interrelations among the family, peer This work has been supported primarily by the
group, school, and neighborhood on an individual’s following NIH grants: National Institute of Mental
behavioral characteristics — a topic of sustained Health (MH47447), National Institute of Drug Abuse



170 L.-T. Wu, J.C. Anthony / Journal of Affective Disorders 60 (2000) 159 –171

Eaton, W.W., Kessler, L.C., 1981. Rates of symptoms of depres-(DA09592), and training grant awards from the
sion in a national sample. Am. J. Epidemiol. 114, 528–538.National Institute of Drug Abuse (T32DA07292) and

Forsell, Y., Jorm, A.F., Winblad, B., 1994. Association of age, sex,
the National Institute of Mental Health cognitive dysfunction, and disability with major depressive
(T32MH14592). symptoms in an elderly sample. Am. J. Psychiatry 151, 1600–

1604.
Frerichs, R.R., Aneshensel, C.S., Clark, V.A., 1981. Prevalence of

depression in Los Angeles County. Am. J. Epidemiol. 113,
691–699.References

Gallo, J.J., Royall, D.R., Anthony, J.C., 1993. Risk factors for the
onset of depression in middle age and later life. Soc. Psychiatry

American Psychological Association, 1994. In: 4th Edition. Diag- Psychiatr. Epidemiol. 28, 101–108.
nostic and Statistical Manuals of Mental Disorders. APA, Gallo, J.J., Anthony, J.C., Muthen, B.O., 1994. Age differences in
Washington, DC. the symptoms of depression: a latent trait analysis. J. Gerontol.

Anthony, J.C., Petronis, K.R., 1991. Suspected risk factors for 49, P251–P264.
depression among adults 18–44 years old. Epidemiology 2, Gallo, J.J., Rabins, P.V., Anthony, J.C., 1999. Sadness in older
123–132. persons: 13-year follow-up of a community sample in Balti-

Anthony, J.C., Tien, A.Y., Petronis, K.R., 1989. Epidemiologic more, Maryland. Psychol. Med. 29, 341–350.
evidence on cocaine use and panic attacks. Am. J. Epidemiol. Gallo, J.J., Rabins, P.V., Anthony, J.C. Subsyndromal depression:
129, 543–549. age differences in the symptoms of depression. Am. J. Psychi-

Becerra, R.M., 1988. The Mexican American family. In: Mindel, atry, in press.
C.H., Habenstein, R.W., Wright, R. (Eds.), Ethnic Families in Gater, R., Tansella, M., Korten, A., Tiemens, B.G., Mavreas, V.G.,
America: Patterns and Variations. Elsevier, New York. Olatawura, M.O., 1998. Sex differences in the prevalence and

Blazer, D., George, L.K., Landerman, R., Pennybacker, M., detection of depressive and anxiety disorders in general health
Melville, M.L., Woodbury, M., Manton, K.G., Jordan, K., care settings: report from the World Health Organization
Lock, B., 1985. Psychiatric disorders: a rural /urban com- collaborative study on psychological problems in general
parison. Arch. Gen. Psychiatry 42, 651–656. health care. Arch. Gen. Psychiatry 55, 405–413.

Blazer, D., Bachar, J.R., Hughes, D.C., 1987. Major depression Halbreich, U., Lumley, L.A., 1993. The multiple interactional
with melancholia: a comparison of middle-aged and elderly biological processes that might lead to depression and gender
adults. J. Am. Geriatr. Soc. 35, 927–932. differences in its appearance. J. Affect. Disord. 29, 159–173.

Blazer, D., Burchett, B., Service, C., George, L.K., 1991. The Judd, L.L., Rapaport, M.H., Paulus, M.P., Brown, J.L., 1994.
association of age and depression among the elderly: an Subsyndromal symptomatic depression: a new mood disorder.
epidemiologic exploration. J. Gerontol. 46, M210–M215. J. Clin. Psychiatry 55, 11–28.

Blazer, D.G., Kessler, R.C., McGonagle, K.A., Swartz, M.S., Kendler, K.S., Gardner, Jr. C.O., 1998. Boundaries of major
1994. The prevalence and distribution of major depression in a depression: an evaluation of DSM-IV criteria. Am. J. Psychi-
national community sample: The National Comorbidity Survey. atry 155, 172–177.
Am. J. Psychiatry 151, 979–986. Kennedy, G.J., Kelman, H.R., Thomas, C., 1990. The emergence

Bobashev, D.V., Anthony, J.C., 1998. Clusters of marijuana use in of depressive symptoms in late life: the importance of declining
the United States. Am. J. Epidemiol., in press. health and increasing disability. J. Com. Health. 15, 93–104.

Boyd, J.H., Weissman, M.M., 1981. Epidemiology of affective Lehtinen, V., Joukamaa, M., 1994. Epidemiology of depression:
disorders. Arch. Gen. Psychiatry 38, 1039–1046. prevalence, risk factors, and treatment situation. Acta

Bronfenbrenner, U., 1979. The Ecology of Human Development: Psychiatr. Scand. Suppl. 377, 7–10.
Experiments by Nature and Design. Harvard University Press, Lillie-Blanton, M., Anthony, J.C., Schuster, C.R., 1993. Probing
Cambridge, MA. the meaning of racial /ethnic group comparisons in crack-

Bruce, M.L., Seeman, T.E., Merrill, S.S., Balzer, D.G., 1994. The cocaine smoking. J. Am. Med. Assoc. 269, 993–997.
impact of depressive symptomatology on physical disability: Neyman, J., 1955. Statistics — servants of all sciences. Science
MacArthur Studies of Successful Aging. Am. J. Public Health 122, 401.
84, 1796–1799. Oetting, E.R., Donnermeyer, J.F., Deffenbacher, J.L., 1998.

Comstock, G.W., Helsing, K.J., 1976. Symptoms of depression in Primary socialization theory. The influence of the community
two communities. Psychol. Med. 6, 551–563. on drug use and deviance. Substance Use Misuse 33, 1629–

Crowell, Jr. B.A., George, L.K., Blazer, D., Landerman, R., 1986. 1665.
Psychosocial risk factors and urban/ rural differences in the Petronis K.R., Anthony J.C. Perceived risk of cocaine use and
prevalence of major depression. Br. J. Psychiatry 149, 307– experience: do they cluster within US neighborhoods and
314. cities. Drug Alcohol Depend., in press.

Durkheim, E., 1967. Suicide: A Study in Sociology. Free Press, Regier, D.A., Kaelber, C.T., Rae, D.S., Farmer, M.E., Knauper,
New York, Translated by J.A. Spaulding and G. Simpson. B., Kessler, R.C., Norquist, G.S., 1998. Limitations of diagnos-

Eaton, W.W., 1986. The Sociology of Mental Disorders. Praeger tic criteria and assessment instruments for mental disorders.
Publishers, New York. Arch. Gen. Psychiatry 55, 109–115.



L.-T. Wu, J.C. Anthony / Journal of Affective Disorders 60 (2000) 159 –171 171

Roberts, R.E., Kaplan, G.A., Shema, S.J., Strawbridge, W.J., 1997. Household Survey on Drug Abuse: Preliminary estimates from
Does growing old increase the risk for depression? Am. J. the 1995 National Household Survey on Drug Abuse. National
Psychiatry 154, 1384–1890. Household Survey on Drug Abuse. Publication Health Ser-

Sampson, R.J., Raudenbush, S.W., Earls, F., 1998. Neighborhoods vices, Washington, DC.
and violent crime: a multilevel study of collective efficacy. US Department of Health and Human Services, 1997. National
Science 277, 918–924. Household Survey on Drug Abuse: Preliminary estimates from

S-Plus 4.0. Data Analysis Product Division, MathSoft, Inc, the 1996 National Household Survey on Drug Abuse. National
Seattle, Washington. Household Survey on Drug Abuse. Publication Health Ser-

Schlesselman, J.J., 1982. Case-Control Studies. Oxford University vices, Washington, DC.
Press, New York. Wagner-Echeagaray, F., Schutz, C.G., Chilcoat, H.D., Anthony,

Statistics and Epidemiology Research Corporation, 1995. Epi- J.C., 1994. Degree of acculturation and risk of crack-cocaine
demiological Graphics, Estimation and Testing Package, smoking among Hispanic-Americans in the United States. Am.
EGRET. Analysis Module (PECAN), Version 1.10. J. Public Health. 84, 1825–1827.

Shah, B.V., Barnwell, B.G., Bieler, G.S., 1996. SUDAAN Soft- Wallace, J., O’Hara, M.W., 1992. Increases in depressive symp-
ware for the Statistical Analysis of Correlated Data. Research tomatology in the rural elderly: results from a cross-sectional
Triangle Park, Research Triangle Institute, NC. and longitudinal study. J. Abnorm. Psychol. 101, 398–404.

Sherif, M., Sherif, C.W., 1964. Reference Groups. Harper and Weissman, M.M., Klerman, G.L., 1977. Sex differences and the
Row, New York. epidemiology of depression. Arch. Gen. Psychiatry 34, 98–

Unutzer, J., Patrick, D.L., Simon, G., Grembowski, D., Walker, E., 111.
Rutter, C., Katon, W., 1997. Depressive symptoms and the cost Whooley, M.A., Browner, W.S., 1998. Association between depre-
of health services in HMO patients aged 65 years and older: a ssive symptoms and mortality in older women. Study of
4-year prospective study. J. Am. Med. Assoc. 277, 1618–1623. Osteoporotic Fractures Research Group. Arch. Intern. Med.

US Department of Health and Human Services, 1996. National 158, 2129–2135.


