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Abstract
Objectives—Subthreshold Depression (StD) is common in older adults and is associated with
poor self-rated health. However, the impact of StD on broader indicators of successful aging, such
as positive psychological constructs, cognitive functioning, or quality of well-being, has not been
assessed. We compared persons with scores above and below a predetermined threshold on the
Center for Epidemiological Studies Scale for Depression (CESD) to non-depressed persons (ND)
on measures of multiple domains associated with successful aging.

Design—Cross sectional survey-based psychological assessments.

Participants—1,979 community-dwelling older women participating in the Women’s Health
Initiative study.

Measurements—ND was defined as a CESD score below 8, StD as a score between 8 and 15,
and CESD Depression (CD) as a score of 16 or above. The study questionnaire consisted of
multiple self-reported measures of positive psychological functioning (e.g., optimism, resilience),
cognitive functioning and complaints, and quality of well-being. We also obtained a history of
diagnosis, treatment, and hospitalization related to mental health problems.

Results—20.2% of women met CES-D criteria for StD and 7% for CD. Women with StD had
worse self-rated successful aging, worse physical and emotional functioning, lower optimism,
more negative attitudes toward aging, lower personal mastery and self-efficacy, and greater
anxiety and hostility than ND women, but scored better on all these measures than women with
CD. StD subjects also had higher self-reported rates of previous diagnosis, treatment, and
hospitalization for mental health problems than the ND group. StD subjects with depressed mood
and/or anhedonia were largely similar to those without these symptoms.

Conclusions—Mild-moderate levels of depressive symptoms that likely fall under a general
category of StD were common, and were associated with worse functioning on virtually every
component of successful aging that we examined. StD represents a clinical entity that may affect
the longitudinal course of successful aging for large numbers of persons and is a potential target
for clinical intervention.
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Introduction
Among older adults, clinically significant depressive symptoms manifest more commonly in
forms that do not meet criteria for major depressive disorder (MDD) (1). In various studies,
these nonmajor forms of depression have been labeled as ‘subthreshold depression’ (StD)
(2;3) ‘subsyndromal depression’ (4;5), or ‘minor depression’ (1). The prevalence of such
nonmajor forms of depression varies across studies, depending upon sampling methods and
diagnostic criteria used; community point prevalence estimates among older adults range
from 8.8% (6) to 21.3% (7). Presence of nonmajor types of depression is associated with
increased healthcare utilization, risk of future MDD, suicide, and disability (e.g., more days
in bed, worse general well-being, and more activity limitations) (3;8–10). Studies focusing
on older adults with nonmajor depression have also shown its association with declines in
overall functioning and health (e.g. poor psychosocial functional status, high medical
burden, low global and domain-specific quality of life) (1;11–13). However, the relationship
between depressive symptoms and other indicators of health and well-being in later life, as
would be subsumed under the framework of successful aging (e.g., personal control,
optimism) have not been examined. We (14), and others (15;16) have reported that absence
of depression is a significant predictor of self-rated successful aging. However, the
relationship of nonmajor forms of depression to a broad spectrum of measures of successful
aging has not been studied.

There has been some variability in operationalization and nomenclature of nonmajor forms
of depression in previous studies. Judd and colleagues (4), defined the term ‘subsyndromal
depression’ to describe presence of two or more current symptoms of depression present
most of the time for a period of at least 2 weeks in persons not meeting criteria for
dysthymic disorder, major depression, or minor depressive disorder. In subsequent studies,
they have broadened this definition to include persons who had just one or more symptoms
of depression (9). This definition implies that depressed mood and anhedonia (the “Criterion
A” symptoms from DSM-IV-TR (17) criteria for MDD) are not necessary for diagnosing
subsyndromal depression. On the other hand, some studies have required some level of
Criterion A symptoms in their definitions of subsyndromal depression (12;18). Lyness and
colleagues (12) have demonstrated that among persons with various definitions of
‘subsyndromal depression’, presence of Criterion A symptoms (depressed mood and
anhedonia) were associated with a negative impact on functioning. In studying associations
between nonmajor depression and outcomes related to successful aging, it would thus be
useful to assess whether there is a difference in findings based on whether the definitions
include Criterion A symptoms (i.e. meet criteria for minor depression). To understand the
utility of these classification strategies, cross-validation against other measures of health and
well-being is needed. In addition, among older adults with MDD, utilization of mental
healthcare is lower than that among younger adults (19).

There is no single consensus definition of successful aging (16). Several reviews of the
literature have identified a variety of components believed to be important to this concept.
The most commonly employed criteria for successful aging include an absence of physical
disease and disability, as well as preserved cognitive functioning (16). Interestingly,
emotional and psychological aspects of successful aging have not received as much
attention. However, integrating results from previous research, there are several
psychological aspects believed to be important in facilitating successful aging, such as
mastery, self-efficacy, and resilience (20). Yet, a notable deficit in past research on
successful aging relates to a measurement of self-perceived successful aging. Given the
potential impact of depressive symptoms on various psychological measures including self-
rated successful aging, an examination of the impact of major and nonmajor forms of
depression on successful aging seems warranted.
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In this study we assessed depressive symptoms using the Center for Epidemiological Studies
Depression scale (CESD) - a self-rated measure of depressive symptoms (described in the
Methods section). The terms MDD and ‘subsyndromal depression’ are established clinical
entities with clearly defined diagnostic criteria. Since our evaluation of depression is based
on a scale and not clinical assessment, we use the term ‘CESD depression’ (CD) as a proxy
for MDD and subthreshold depression (StD) as a proxy for ‘subsyndromal depression’ in
this paper. These terms have previously been used to label depressive syndromes assessed
by CESD (2;21). We measure prevalence of StD and its association with measures related to
successful aging identified in previous work (16), in a community-dwelling sample of older
women enrolled at the San Diego site of the NIH-funded Women’s Health Initiative (WHI)
study. Next, we compared women with StD and CD, and non-depressed (ND) women on
these measures as well as on reported history of diagnosis, medication or other treatment,
and hospitalization for a mental or emotional problem. Finally, in the StD group, we
explored differences between women with depressed mood and/or anhedonia and those
without either of these symptoms. Our a priori hypotheses were that: (1) On measures of
successful aging, persons with StD would score worse than the ND group, but better than
those with CD. (2) A greater proportion of the StD group would report past diagnosis,
treatment (including medications), and hospitalization related to mental health problems
than the ND group.

Methods
Participants and Procedures

Study participants came from the San Diego clinical center of the WHI, a large NIH-funded
multi-center study of the predictors of morbidity and mortality among post-menopausal
women (22) who were followed for an average of seven years between 1994 and 2005. A
detailed description of the WHI methodology is available in prior publications (23). In
general, potential subjects were excluded if they did not plan to reside in the area for at least
3 years, had medical conditions predictive of survival less than 3 years, or had complicating
conditions such as substance use disorders. The WHI investigation included an
observational study (OS) and three separate clinical trials (CTs), involving hormone
replacement therapy, dietary modification, and calcium/vitamin D supplementation

At their final study visit, San Diego WHI subjects were invited to participate in a study of
successful aging. To enroll, women were either consented at their final clinic visit (for CT
participants) or mailed the questionnaire and consent form (for OS participants). The
following analysis is based on a sample of 1,979 English-speaking women who returned the
surveys with a signed consent form and were ≥ 60 years old. Of these respondents, 1,089
were enrolled in the OS and 890 were enrolled in one of the CTs.

This study was approved by the Institutional Review Board of the University of California,
San Diego. All study participants provided a written informed consent.

Data Collection
Demographics—Apart from the participants’ age (current at the time of survey), other
demographic information including educational attainment, marital status, and ethnicity was
obtained from the baseline (enrollment) visit of the WHI study (between 1994 and 1998).

Measures of depression—Depression was measured using the Center for
Epidemiological Studies Scale for Depression (CES-D) (24). Based on previous reports in
literature (25) we defined probable StD as a score between 8 and 15 on the CES-D, and
probable CD as a score of ≥ 16. CD as defined by a CES-D cutoff of ≥ 16 has been shown to
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correspond adequately with a clinical diagnosis of MDD (23). As a proxy for depressed
mood and anhedonia, we developed an index of ‘recent depression’ and ‘reduced enjoyment
of life’ based on specific CESD items. Recent depression was defined as ‘experiencing
depressed mood’ 3–4 times a week or more often. And reduced enjoyment of life was
defined as reporting of ‘enjoyment of life’ 1–2 times a week or less frequently.

Measures related to Successful Aging—The survey questionnaire on successful
aging used in this study was a slightly revised version of the one we used in an earlier
investigation of resilience in older women in San Diego County (20). Briefly, participants
rated their own level of successful aging on a 10-point Likert scale, with 1 being least
successful and 10 most successful (14). Physical and mental health-related functioning and
quality of life were measured using the MOS-RAND SF-36 scale (26). Attitude toward
aging, personal mastery, and self-efficacy were evaluated with the Philadelphia Geriatric
Morale Scale (PGMS) (27), Personal Mastery Scale (28) and Self-Efficacy Scale (29),
respectively. Optimism was assessed using the Life Orientation scale (30), and resilience
with the Connor-Davidson Resilience Scale (CD-RISC) (31). We employed the Cognitive
Failures Questionnaire (CFQ) (32) and Cognitive Assessment Screening Test (CAST) (33)
to evaluate subjective complaints and test-based cognitive performance (respectively), and
subscales of the Brief Symptom Inventory (BSI) (34) to assess anxiety and hostility.

History and management of mental/emotional problems—History of diagnosis or
management of mental health problems was evaluated using four self-report Yes/No items,
asking if the participant had ever been “diagnosed with a mental or emotional problem”,
ever been “in treatment with a mental health professional”, ever been “prescribed
medication for a mental or emotional problem”, or ever been “hospitalized for such a
problem.”

Statistical Analysis
Demographic data were compared across the subgroups defined by depression status
through the use of F-tests for continuous data and chi-square tests for categorical data. We
also examined depression status differences in self-reported diagnosis, treatment,
medication, and hospitalization history by performing chi-square tests. We used Fisher exact
tests when the usual asymptotic conditions for chi-square distribution were not met. Results
for all 5 demographic variables and for all 4 diagnosis/treatment variables were separately
Bonferroni-adjusted to control for multiple comparisons. Pairwise chi-square tests were
performed on the diagnosis/treatment variables if significant differences were found on the
full contingency table.

We performed univariate ANOVAs with the 13 successful aging-related outcome measures
as dependent variables and with depression classification (ND, StD, and CD) as the
independent variable. Because the data were not normally distributed (as determined by
Shapiro-Wilk tests (35) we employed Kruskal-Wallis (K-W) ANOVAs, with follow-up
Mann-Whitney (M-W) U tests for pairwise comparisons if there was a significant difference
in outcomes across the three depression classifications. Results of significance for the 13
ANOVAs were Bonferroni-adjusted to control for multiple comparisons.

Finally, we explored differences in successful aging related measures between StD
participants with and without depressed mood or reduced enjoyment of life. This was done
through M-W U tests with these two StD categories as the independent variable. As before,
results were Bonferroni-corrected.

All analyses were performed in the R statistical language, (R Version 2.6.2).
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Results
The study sample consisted of 1,979 women aged 60–91 years (mean=73, Std Dev=7.4).
Over four-fifths (84%) of the participants had completed high school, and 43% had at least
some college education. Most of the participants (91%) were Caucasian, and 63% were
married. Sixty-six percent had a mean annual household income of $35,000 or greater.
Overall, 401 women (20.3%) met our criteria for StD, and 137 (7%) for CD (Table 1). StD
and CD groups were older than the ND group; the three groups did not differ significantly in
the level of education, average household income, ethnicity, or marital status. 389 (19.1%)
of the 1,979 women did not have CESD scores as some or all CESD items were missing. We
performed sensitivity analyses by multiple-imputation of these missing items (36) and fitting
the ANOVA models on successful aging-related measures for each imputation. As these
additions resulted in little change from the analyses of complete responders only, we report
results for the complete responders only below.

K-W ANOVAs demonstrated significant differences at the Bonferroni-corrected .05-level
among the 3 groups for comparisons on all measures of successful aging as well as measures
of cognitive function, anxiety, and hostility (Table 2) with the exception of CAST. Follow-
up M-W U-tests (Table 2) showed that, compared to the ND group, StD subjects had lower
self-rated successful aging, lower physical and mental health composite scores on the MOS
SF-36, less positive attitudes toward aging on the PGMS, lower scores for resilience (CD-
RISC), self-efficacy, personal mastery, and optimism (Life Orientation scale), as well as a
greater number of cognitive complaints on the CFQ and lower scores on the CAST. StD
subjects also had higher scores on the BSI anxiety and hostility scales than ND subjects. In
comparison to the CD group, however, the StD group had higher self-rated successful aging,
higher scores on the SF36, PGMS, CD-RISC, Self Efficacy Scale, Personal Mastery scale
and Life Orientation scale, and lower scores on the CFQ, and the anxiety and hostility
subscales of the BSI. Cohen’s D estimates for comparing ND and StD groups ranged from .
24 to .71 (median .52), estimates comparing ND and CD groups ranged from .31 to 1.95
(median 1.16), and for comparing StD to CD groups ranged from .10 to 1.19 (median .57).

In terms of diagnosis and management of mental or emotional problems (Figure 1), all 4
measures were significantly different across the three subgroups after Bonferroni adjustment
(diagnosis: χ2=70.5, df=2,p<.001; treatment ever: χ2=32.0,df=2,p<.001; medication ever
χ2=107.9, df=2,p<.001; and hospitalization ever: χ2=21.3,df=2,p<.001). Post-hoc pairwise
tests showed that a higher percentage of the StD group reported a history of diagnosis
(χ2=16.6,df=1,p<.001) and medication prescription (χ2=20.2, df=1,p<.001) than the ND
group. However, the percentages of the CD group reporting positive history for all of these
measures were higher than those in the StD group (see Figure 1). (diagnosis ever:
χ2=18.9,df=1,p<.001; treatment ever: χ2=17.7,df=1,p<.001; medication ever:
χ2=32.3,df=1,p<.001; and hospitalization ever: χ2=3,3,df=1,p=.07).

Within the StD group we compared the women with versus without recent depression and
reduced enjoyment of life. Of the 401 persons in the StD group, 307 (77%) had not
experienced either symptom while 94 (23%) reported recent depression or reduced
enjoyment of life or both. Persons with either/both of these symptoms had significantly
higher scores on the CD-RISC (M-W U=7465, p=0.001) and CAST (M-W U=16829,
p=0.007, p=0.003) than those without either symptom. The groups did not differ on other
measures.
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Discussion
In this study, StD was nearly three times more prevalent (20.2%) than CD (7%) in a large
sample of community-dwelling older women. This prevalence of StD is within the range of
8.8% (6) to 21.3% (7) reported in published studies of point prevalence among community-
dwelling samples, but near the higher end. This relatively high prevalence may be due, in
part, to our definition of StD (using an intermediate score on the CES-D) as well as the
inclusion of only female participants. Previous studies among older adults have consistently
reported a preponderance of women compared to men meeting different definitions of StD
(2;6;37;38).

We confirmed our hypothesis that women with StD would have worse scores on measures
of successful aging than ND subjects, but better scores than those with CD. Notably, women
with StD scored worse on nearly all of the measures related to successful aging than those
with ND, but better than those with CD. Our findings are consistent with the results reported
by previous investigators (4) regarding greater functional disability among persons with StD
compared to the ND group, but add to the literature by including previously unreported
important outcomes related to the association of StD with worse performance on a broad
spectrum of domains associated with of successful aging. Although there is no consensus
definition of successful aging, its components in previous research have included positive
psychological traits (e.g., optimism, resilience), high cognitive resources, and emotional
well-being (16;39). While we cannot rule out the negative response biases produced by
depression on self-report measures, our findings suggest that even low levels of depression
seem to have a marked and diffuse impact on a variety of indicators of successful aging.
Independent associations between low optimism and cardiac mortality (40), as well as worse
attitudes toward aging and poorer functional health/will to live (41;42) have been identified.
The extent to which depressive symptoms moderate these relationships should be a focus of
further study.

StD was associated with higher historical self-reported rates of diagnosis, medication use,
and hospitalization for mental/emotional problems than the rates among ND subjects but
lower rates than in subjects with CD. Therefore, our results support the external validity of
StD, and also support the concept of depression as an illness existing on a spectrum, insofar
as StD was associated with impairments intermediate between those seen in ND and CD.

Finally, although there were differences on measures of cognition and resilience between the
two groups, the majority of comparisons between these groups did not yield significant
differences, which is consistent with a recent report of more similarities than differences
when comparing three different definitions of subsyndromal depression (12). This finding
highlights the importance of clinical management of even mild depression spectrum
disorders in late life (43).

The adverse outcomes in functioning and successful aging among women with StD
(compared to those with ND), in conjunction with lower use of mental healthcare among
women with StD (compared to those with CD) have clinical relevance. While women with
StD are more disabled and aging less successfully than those without depressive symptoms,
there seems to be a lack of adequate recognition and treatment of this condition. In vigilant
detection and clinical management of StD there may exist an opportunity to reduce
morbidity and enhance the prospect of successful aging. Other researchers (25;44) have
demonstrated how underlying StD may complicate outcomes in a variety of psychiatric
disorders, but our findings suggest that this issue is not confined merely to persons with
identified mental illness, and warrants increased recognition of StD among older adults in
primary care settings.
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There are several limitations to this investigation. All of our subjects were women, most of
whom were Caucasian, and the median level of educational attainment was relatively high.
Furthermore, the study was cross-sectional, and thus, any conclusions about the impact of
StD on domains related to successful aging are likely to be confounded by cohort effects and
characteristics of sample collection. The study design also limits our ability to comment on
causal relationships between depressive symptoms and domains of successful aging. Future
longitudinal study would be needed to determine whether StD predicts functional decline or
visa versa. Another study limitation is that the history of diagnosis and management of
mental and emotional problems was based on self-report, and not corroborated by review of
records or examination, leading to a possibility of recall bias. Similarly, the independent
variables in our study were also measured by self-report, which may be biased by social
desirability (45). On the other hand, our large sample size and use of published measures are
strengths of this investigation. While our categorization of CD and StD was based on CES-D
scores and not diagnostic interviews, several previous authors have reliably measured StD
and other forms of minor depression using cut-off scores on depression rating scales, in lieu
of structured interview-based clinical diagnosis (12;25;46). While some participants might
have been categorized differently in clinical interviews than they were on the basis of CES-
D scores, the overall message is still consistent with the notion that depressive
symptomatology exists on a spectrum, and that even persons with depressive symptoms who
do not meet the criteria for CD are often disabled and distressed, and require increased
clinical attention.

In summary, even mild-moderate levels of depressive symptoms that likely fall under a
general category of StD were associated with worse functioning on virtually every
component of successful aging that we examined. Given the high prevalence of StD in
comparison to CD, and the historically low rates of detection and treatment of even late-life
MDD in primary care settings (47), StD represents an entity that merits clinical vigilance
and may be a possible target for improving longitudinal course of successful aging.
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Figure 1. History of Diagnosis/Treatment/Hospitalization for Mental or Emotional Problem
* p <0.001 in comparison to StD group
Chi-square tests were used for all comparisons
df = 1 for all comparisons.
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