Trends in Depressive Symptom Burden Among Older Adults
in the United States from 1998 to 2008

Kara Zivin, PAD'?34, Paul A. Pirraglia, MD>°, Ryan J. McCammon, AB’,
Kenneth M. Langa, MD, PhD?*#”, and Sandeep Vijan, MD, MS*”

'Department of Veterans Affairs, National Serious Mental lliness Treatment Resource and Evaluation Center, Ann Arbor, M, USA; 2Department
of Veterans Affairs, Center for Clinical Management Research, Ann Arbor, MI, USA; 3Department of Psychiatry, University of Michigan Medical
School, Ann Arbor, M, USA; 4Institute for Social Research, University of Michigan, Ann Arbor, MI, USA; ®Department of Veterans Affairs,
Providence, RI, USA; ®Department of Medicine, Alpert Medical School of Brown University, Providence, RI, USA; “Division of General Medicine,
Department of Medicine, University of Michigan Medical School, Ann Arbor, MI, USA.

CONTEXT: Diagnosis and treatment of depression has
increased over the past decade in the United States.
Whether self-reported depressive symptoms among
older adults have concomitantly declined is unknown.
OBJECTIVE: To examine trends in depressive symp-
toms among older adults in the US between 1998 and
2008.

DESIGN: Serial cross-sectional analysis of six biennial
assessments.

SETTING: Health and Retirement Study (HRS), a
nationally-representative survey.

PATIENTS OR OTHER PARTICIPANTS

Adults aged 55 and older (N=16,184 in 1998).

MAIN OUTCOME MEASURE: The eight-item Center for
Epidemiologic Studies Depression scale (CES-DS8)
assessed three levels of depressive symptoms (none=0,
elevated=4+, severe=6+), adjusting for demographic
and clinical characteristics.

RESULTS: Having no depressive symptoms increased
over the 10-year period from 40.9 % to 47.4 % (preva-
lence ratio [PR]: 1.16, 95 % CI: 1.13-1.19), with
significant increases in those aged > 60 relative to
those aged 55-59. There was a 7 % prevalence reduc-
tion of elevated symptoms from 15.5 % to 14.2 % (PR:
0.93, 95 % CI: 0.88-0.98), which was most pronounced
among those aged 80-84 in whom the prevalence of
elevated symptoms declined from 14.3 % to 9.6 %.
Prevalence of having severe depressive symptoms in-
creased from 5.8 % to 6.8 % (PR: 1.17, 95 % CI: 1.06—-
1.28); however, this increase was limited to those aged
55-59, with the probability of severe symptoms increas-
ing from 8.7 % to 11.8 %. No significant changes in
severe symptoms were observed for those aged > 60.
CONCLUSIONS: Overall late-life depressive symptom
burden declined significantly from 1998 to 2008. This
decrease appeared to be driven primarily by greater
reductions in depressive symptoms in the oldest-old,
and by an increase in those with no depressive symp-
toms. These changes in symptom burden were robust
to physical, functional, demographic, and economic
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factors. Future research should examine whether this
decrease in depressive symptoms is associated with
improved treatment outcomes, and if there have been
changes in the treatment received for the various age
cohorts.
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INTRODUCTION

Depression diagnosis and treatment has increased over time
in general,’ and among those over 65 years of age.” Among
older adults, 15-27 % in the community and up to 37 %
seen in primary care settings experience depressive symp-
toms.>* This represents a shift where acceptance of
depression as a “normal” part of aging and stigma had
historically hindered depression recognition and care.” It is
unknown whether the prevalence and severity of depressive
symptoms among older adults have decreased with expand-
ed diagnosis and treatment.

Population-based studies examining late-life depressive
symptom trends are sparse or limited by study design.
Reasons include use of: a single cross-sectional data
assessment,” longitudinal study designs (which represent
intra-individual change, not population trends),”'° lifetime
prevalence measures,'’ data solely from younger adults,'?
samples from narrowly defined geographic areas,'* or clinic
samples.'* Attempts to compare information from different
sources may generate uncertainty. The only repeated cross-
sectional assessment of current depressive symptoms was
conducted in the Stirling County Study,'” which
interviewed representative population samples of a Canadi-
an region in 1952, 1970, and 1992, and cannot address
more recent or representative population trends in depres-
sive symptoms.
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Given limited prior findings, we conducted a population-
based evaluation of depressive symptom prevalence over
time by characterizing symptom trends over a decade
among older adults in the United States.

METHODS

We used the Health and Retirement Study (HRS), a nationally
representative study of older adults, which assesses health,
wealth, and functioning.'® Participants are re-interviewed
biennially; new respondents are added to HRS every 6 years
(including 1998 and 2004). High initial (86-91 %)'” and re-
interview response rates (94-96 %), limited migration in and
out of the sample, and use of non-response adjusted
respondent-level sample weights for each biennial survey'®
allows the HRS sample to maintain representativeness of the
target population over time, while minimizing any risk of
healthy survivor bias. HRS is continuously representative of
the non-institutionalized US adult population age 55 and older
for all study waves between 1998 and 2008, the time period
we selected for a repeated cross-sectional analysis. Only self-
respondents were included; depressive symptoms are not
assessed for proxy respondents.

Dependent Variable: Depressive Sympitom
Burden

The eight-item Center for Epidemiologic Studies Depression
scale (CES-D8)" assessed depressive symptoms. The CES-
D8 asks whether the respondent experienced the following
sentiments all or most of the time during the past week: (1)
depressed, (2) everything is an effort, (3) sleep is restless, (4)
happy, (5) lonely, (6) enjoyed life, (7) sad, (8) could not get
going. The “yes” responses to questions 1, 2, 3,5, 7, and 8 and
“no” responses to questions 4 and 6 were summed for a total
symptom score ranging from 0-8; with 8 representing the
greatest symptom burden. Scores > 4 on the CES-DS§
corresponds to > 16 on the full CES-D, indicating elevated
depressive symptoms.”>** Psychometric properties of the
CES-D8 are well-established overall and among older
people.'” It has been used in several studies of late-life
depressive symptoms, demonstrating associations between
elevated symptoms and poor self-rated health,”® physical
illness,”’ and mortality.”* We examined three symptom
burdens: no symptoms (CES-D8=0), elevated symptoms
(CES-D8=4+), and severe symptoms (CES-D8 > 6).

Independent Variables

Demographic characteristics assessed included age (5-year
increments from 55 to 85, > 85) sex (male, female), race/
ethnicity (white/other, black, Hispanic), educational attainment

(11 years, 12 years, 13—15 years, and > 16 years), net worth
quartile, marital status (married/partnered, separated/divorced,
widowed, never married), and work status (working full-time,
working part-time, retired, other employment status including
disabled, student, or homemaker). We controlled for mode of
administration (face-to-face, telephone); however, telephone
administration of clinical interviews is now widely used and
accepted based on evidence of comparable validity to in-person
interviews in clinical reappraisal studies, including those
assessing depressive symptoms.*’

Health-related factors included: weight (normal/under-
weight [BMI < 25], overweight [BMI 25-30], obese [BMI>
30], cigarette smoking status (current, former, never
smoker), alcohol use (non-drinker, one to four drinks per
week, or five or more drinks per week), activities of daily
living (ADL: bathing, eating, dressing, walking across a
room, and getting in or out of bed) and instrumental
activities of daily living (IADL: using a telephone, taking
medication, handling money, shopping, preparing meals; 0,
1, 2-5, with higher counts representing greater impairment),
and a count of the seven chronic medical comorbidities
assessed by HRS (hypertension, diabetes, any heart condi-
tion, stroke, arthritis, chronic lung disease, cancer, scored 0,
1-3, > 4).

Statistical Analysis

We identified the proportion of individuals with each
covariate in each study wave using descriptive statistics.
Unadjusted logistic regressions examined prevalence of
depressive symptoms by wave from 1998— to 2008,
prevalence differences (PD: 2008 prevalence minus
1998 prevalence) and prevalence ratios (PR: 2008/
1998 prevalence) of having no, elevated, and severe
symptoms.

Analyses predicting each outcome used logistic regres-
sion for overall and age-specific adjusted prevalence,
adjusted prevalence differences (PD), and adjusted preva-
lence ratios (PR) of the 10-year change using the method of
“recycled predictions.””® This method calculates mean
predicted prevalence of the outcome (depressive symptom
level) based on coefficients from the fitted regression
model, fixing the independent variable of interest (year
overall, and by age group) at a specific value while letting
other covariates vary at their original values for every
individual in the sample. The process is repeated, fixing the
independent variable at alternate values. These models,
successfully implemented elsewhere,”’*® standardize the
PR to the distribution of variables in the sample and ease
interpretation of interactions. Analyses used STATA 12.1
with a two-sided p value of < 0.05 indicating statistical
significance. Analyses were adjusted for the multi-stage,
area-clustered, stratified sample for use with repeated cross-
sectional analyses, which accounts for cluster-level homo-
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geneity (intra-class correlation), including the overlap in
cases between waves.”’

RESULTS

Table 1 presents sociodemographic and clinical character-
istics of the study population by year, which varied from
16,338 in 1998 to 14,050 in 2008. Figure 1 illustrates
proportions of individuals with no, elevated, and severe
symptoms, overall, and by age group. Table 2 presents
covariate PRs. Table 3 presents adjusted prevalence, PDs,
and PRs for depressive symptom trends overall and by age

group.

No Depressive Symptoms

Unadjusted prevalence of having no symptoms (in a
given wave) increased over time from 40.1 % to
47.8 %, indicating an increase of 7.7 % from 1998 to
2008 (PD: 7.7 %; 95 % CI: 6.2-9.2) with a PR of 1.19
(95 % CI: 1.15-1.23). Subgroups with higher prevalence
of no symptoms included: men, Whites, those with
education beyond high school, higher net worth,
married, working, not obese, drank at least one day
per week, no ADL and IADL limitations, and no
chronic medical conditions (Table 2).

Adjusted analyses (Table 3) found a 16 % relative
increase of having no symptoms from 40.9 % to 47.4 %
(PR: 1.16, 95 % CI: 1.13-1.19). We found significantly
greater increases in having no symptoms as age increased in
all age groups 60+ relative to those aged 55-59.

Elevated Symptoms

Unadjusted prevalence of elevated symptoms decreased
from 15.5 % to 14.2 % from 1998 to 2008, indicating
an overall decline of 1.3 % (PD: 1.3 %; 95 % CI: 0.3—
2.2) and PR of 0.92 (95 % CI: 0.86-0.98). In adjusted
analyses, subgroups with higher prevalence of elevated
symptoms included: women, Hispanics, those with less
than a high school education, lower net worth, not
married, not working, current smokers, those who did
not drink, or those who drank 5-7 days a week, worse
ADL and ITADL scores, and more chronic medical
conditions (Table 2).

Adjusted analyses (Table 3) found a 7 % relative
reduction of elevated symptoms over the decade from
15.3 % to 14.2 % (PR: 0.93, 95%CI: 0.88-0.98). Overall,
we found consistently greater reductions in elevated
symptoms as age increased, with significant declines in
those aged 65-69 (15.7 % to 13.3 %), 70-74 (14.2 % to
12.3 %), and 80-84 (14.3 % to 9.6 %). The decline was

most pronounced among those aged 80-84 (PR: 0.67, 95 %
CI: 0.56-0.81).

Severe Depressive Symptoms

Unadjusted prevalence of severe symptoms increased over
time from 5.9 % to 6.8 %, indicating an overall increase of
0.9 % from 1998 to 2008 (PD: 0.9 %; 95 % CI: 0.2-1.6)
with a PR of 1.15 (95 % CI: 1.03-1.28). Subgroups with
higher prevalence of severe symptoms were the same as
those with elevated symptoms (Table 2).

Adjusted analyses (Table 3) found a 17 % relative
increase in severe symptoms from 5.8 % to 6.8 % (PR:
1.17, 95 % CI: 1.06-1.28). This increase was limited to
those aged 55-59, with the adjusted probability of severe
symptoms increasing from 8.7 % to 11.8 % (PR: 1.36, 95 %
CIL: 1.15-1.61).

DISCUSSION

In a nationally representative sample of older adults, we
observed a significant decrease between 1998 and 2008 in
the prevalence of depressive symptoms, which appeared to
be driven primarily by decreasing prevalence of depressive
symptoms among those aged 80—84. This suggests an age-
dependent downward trend in symptom burden, extending
previous research indicating increased late-life depression
diagnoses and treatment during this period.'” This study
advances prior work by examining a large, nationally
representative sample over a decade, with more frequent
symptom assessments.

This is the first study of which we are aware to examine
temporal trends in the prevalence of no and severe
symptoms by age, which can enrich our understanding of
trends in late-life depressive symptoms. We found the
largest changes in symptom prevalence at the ends of the
age spectrum. The proportion of respondents with no
symptoms increased significantly across all age groups,
except those aged 55-59. In contrast, although the
prevalence of severe depressive symptoms increased overall
across the study period, the increase was confined to the
55-59 age category. This distribution of effects has
potentially important ramifications; it implies that there
may be a severely ill population subgroup that is either
not being treated adequately or is treatment refractory.
Finding an overall increase in the proportion of in-
dividuals with no symptoms indicates that an elevated
symptom burden may be increasingly concentrated in a
smaller proportion of the population, such as those
individuals in late middle-age. More data tying popula-
tion treatment patterns to severity are necessary to better
understand these findings.
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Table 1. Characteristics by Year (HRS 1998-2008) (%, N)

1998 2000 2002 2004 2006 2008

n=16184 n=15,293 n=14,750 n=14,616 n=14,699 n=14,482
CESD 0 (no symptoms) 39 (6,198) 41 (6,112) 45 (6,461) 46 (6,665) 45 (6,601) 47 (6,696)
CESD 1-8 61 (9,986) 59 (9,181) 55 (8,289) 54 (7,951) 55 (8,098) 53 (7,786)
CESD 0-3 84 (13,539) 85 (12,927) 85 (12,459) 86 (12,501) 85 (12,497) 86 (12,478)
CESD 4+ (elevated symptoms) 16 (2,645) 15 (2,366) 15 (2,291) 14 (2,115) 15 (2,202) 14 (2,004)
CESD 0-5 94 (15,120) 94 (14,367) 94 (13,798) 94 (13,699) 93 (13,719) 93 (13,530)
CESD 6+ (severe symptoms) 6 (1,064) 6 (926) 6 (952) 6 (917) 7 (980) 7 (952)
Age 55-59 23 (3,495) 24 (2,765) 25 (2,173) 26 (2,216) 29 (2,380) 28 (2,378)
Age 60-64 18 (3,374) 18 (3,315) 19 (3,318) 20 (2,844) 20 (2,227) 21 (2,001)
Age 65-69 17 (2,778) 17 (2,932) 16 (2,967) 15 (3,053) 15 (3,191) 16 (2,938)
Age 70-74 17 (2,471) 15 (2,193) 14 (2,273) 14 (2,410) 12 (2,632) 12 (2,685)
Age 75-79 13 (2,011) 12 (1,928) 12 (1,762) 12 (1,799) 11 (1,833) 10 (1,979)
Age 80-84 8 (1,202) 8 (1,284) 9 (1,375) 8 (1,345) 8 (1,346) 7 (1,341)
Age 85+ 5 (853) 5 (876) 5 (882) 5 (949) 6 (1,090) 6 (1,160)
Age range min—max 55-105 55-101 55-109 55-103 55-105 55-107
Mean age (se) 67.9 (0.14) 67.9 (0.15) 67.8 (0.15) 67.5(0.17) 67.1 (0.16) 67.0 (0.16)
Birth cohorts min—max 1892-1944 1898-1945 1892-1947 1900-1950 1900-1952 1900-1953
Male 42 (6,750) 42 (6,246) 42 (5,941) 43 (5,953) 44 (6,048) 45 (6,001)
Female 58 (9,434) 58 (9,047) 58 (8,809) 57 (8,663) 56 (8,651) 55 (8,481)
White/Other 86 (12,838) 85 (12,142) 85 (11,676) 85 (11,474) 85 (11,485) 84 (11,155)
Hispanic 6 (1,156) 6 (1,110) 6 (1,088) 6 (1,162) 6 (1,226) 7 (1,305)
Black 9 (2,190) 9 (2,041) 9 (1,986) 9 (1,980) 9 (1,988) 9 (2,022)
Education 0—11 years 28 (4,865) 25 (4,303) 23 (3,812) 21 (3,612) 20 (3,535) 18 (3,258)
Education 12 years 35 (5,535) 35 (5,312) 35 (5,182) 35 (5,106) 34 (5,060) 33 (4,908)
Education 13—15 years 19 (2,973) 20 (2,852) 21 (2,874) 21 (2,919) 22 (2,987) 23 (3,067)
Education 16 years 19 (2,810) 20 (2,826) 22 (2,880) 23 (2,972) 25 (3,102) 26 (3,228)
Net worth < $65,293" 26 (4,465) 25 (4,055) 24 (3,826) 24 (3,759) 25 (3,835) 26 (3,891)
Net worth $65,293-$222,461 28 (4,663) 26 (4,153) 27 (3,999) 25 (3,726) 22 (3,309) 23 (3,429)
Net worth $222,462-$572,099 25 (3,923) 25 (3,768) 26 (3,648) 25 (3,563) 25 (3,660) 24 (3,471)
Net worth > $572,099 21 (3,133) 23 (3,317) 24 (3,276) 26 (3,568) 28 (3,895) 27 (3,691)
Married/partnered 62 (10,490) 62 (9,773) 62 (9,363) 64 (9,419) 64 (9,407) 64 (9,176)
Separated/divorced 11 (1,701) 13 (1,646) 13 (1,666) 13 (1,600) 14 (1,676) 15 (1,780)
Widowed 23 (3,496) 22 (3,407) 21 (3,289) 20 (3,166) 19 (3,194) 18 (3,078)
Never married 3 (476) 4 (449) 3 (416) 4 (422) 4 (421) 4 (447)
Working full time 22 (3,412) 23 (3,019) 23 (2,744) 24 (2,673) 27 (2,680) 28 (2,822)
Working part time 14 (2,212) 14 (2,153) 14 (2,057) 15 (2,108) 14 (2,062) 14 (1,976)
Retired 50 (8,126) 48 (7,620) 48 (7,644) 49 (8,075) 49 (8,365) 48 (8,282)
Other employment status 14 (2,434) 15 (2,501) 15 (2,304) 12 (1,760) 11 (1,592) 10 (1,402)
Normal/under weight 39 (6,102) 36 (5,486) 35 (5,144) 35 (5,078) 31 (4,630) 29 (4,397)
Overweight 39 (6,388) 40 (6,090) 39 (5,770) 38 (5,558) 39 (5,641) 39 (5,529)
Obese 22 (3,678) 24 (3,705) 26 (3,817) 27 (3,964) 31 (4,412) 32 (4,540)
Never smoked 41 (6,585) 41 (6,268) 41 (6,105) 41 (6,108) 42 (6,225) 43 (6,238)
Past smoker 44 (7,042) 44 (6,769) 45 (6,599) 44 (6,535) 44 (6,562) 43 (6,408)
Current smoker 15 (2,480) 15 (2,179) 14 (1,969) 14 (1,902) 14 (1,845) 14 (1,770)
Non-drinker 69 (11,431) 71 (11,145) 68 (10,279) 65 (9,976) 64 (9,943) 63 (9,697)
Drinks 1-4 days/week 20 (3,122) 19 (2,696) 22 (2,985) 23 (3,085) 24 (3,173) 25 (3,237)
Drinks 5-7 days/week 11 (1,631) 10 (1,440) 10 (1,461) 11 (1,531) 11 (1,561) 12 (1,534)
0 ADL 85 (13,681) 85 (12,963) 86 (12,543) 86 (12,431) 85 (12,270) 86 (12,196)
1 ADL 8 (1,311) 8 (1,296) 8 (1,217) 8 (1,189) 9 (1,332) 8 (1,238)
2-5 ADL 7 (1,175) 6 (1,025) 6 (985) 6 (992) 7 (1,096) 6 (1,043)
0 TADL 88 (14,187) 89 (13,539) 88 (12,972) 88 (12,776) 87 (12,708) 88 (12,568)
1 IADL 7 (1,146) 6 (1,010) 7 (1,016) 7 (1,107) 7 (1,130) 7 (1,077)
2-5 IADL 5 (829) 5 (734) 5 (757) 5 (729) 5 (860) 5 (831)
0 chronic conditions 22 (3,322) 20 (2,831) 18 (2,375) 17 (2,158) 16 (1,893) 16 (1,703)
1-3 chronic conditions 71 (11,701) 72 (11,189) 72 (10,889) 72 (10,790) 72 (10,858) 72 (10,660)
4+ chronic conditions 7 (1,161) 8 (1,273) 9 (1,485) 10 (1,668) 11 (1,947) 12 (2,118)
telephone interview 66 (11,091) 84 (12,708) 81 (11,815) 30 (3,513) 42 (5,943) 46 (6,214)
Face to face interview 34 (5,023) 16 (2,556) 19 (2,935) 70 (11,103) 58 (8,755) 54 (8,268)

"The consumer price index was used to convert net worth to 2009 dollars, and then quartiles of net worth were created
CESD Center for Epidemiologic Studies Depression scale; ADL activities of daily living; IADL instrumental activities of daily living

Finding a larger symptom burden over time in the young-
old compared to oldest-old is consistent with some literature
suggesting a potential cohort effect on symptoms, such that
later born cohorts may be more likely to suffer from
depressive disorders.’**! A review examining studies
between 1976 and 1998 reported that age was associated
with less depression, controlling for other factors.*> The
Duke Establishment of a Population for Epidemiologic

Studies of the Elderly (EPESE) data found that symptoms
were lower in the oldest-old; however, this study did not
examine time trends.®

The only study we found assessing an age-by-year
interaction in depressive symptoms >* examined an earlier
time period (1992-2003) and had contrary findings. That
study found a significantly increasing symptom burden over
time and a significant age-by-time interaction, indicating
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Figure 1. Elevated depressive symptoms (4+), no symptoms (0), and severe symptoms (6+): Total and by age group, 1998 to 2008.
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Table 2. Adjusted Logistic Regression Models for HRS (1998-2008)

CESD = 0 (no symptoms
Prevalence ratio (CI)

CESD 4+ (elevated symptoms)
Prevalence ratio (CI)

CESD 6+ (severe symptoms)
Prevalence ratio (CI)

Male

Female

White/Other

Hispanic

Black

Education 011 years
Education 12 years
Education 13-15 years
Education 16 years
Net worth<$65,293
Net worth $65,293-$222,461
Net worth $222,462-$572,099
Net worth>$572,099
Married/partnered
Separated/divorced
Widowed

Never married
Working full time
Working part time
Retired

Other employment status
Normal/under weight
Overweight

Obese

Never smoked

Past smoker

Current smoker
Non-drinker

Drinks 1-4 days/week
Drinks 5-7 days/week
0 ADL

1 ADL

2-5 ADL

0 IADL

1 IADL

2-5 IADL

0 chronic conditions
1-3 chronic conditions
4+ chronic conditions
Telephone interview
Face to face interview

1.00 (ref.)

0.95*%** (0.93, 0.98)
1.00 (ref.)

0.91** (0.86, 0.97)
0.93** (0.89, 0.97)
0.85*** (0.83, 0.88)
1.00 (ref.)

1.07*** (1.03, 1.10)
1.14*** (1.10, 1.18)
1.00 (ref)

L11%%* (1.08, 1.14)
L.15*** (1.11, 1.20)
1.19%** (1.15, 1.24)
1.00 (ref.)

0.82*** (0.77, 0.86)
0.80*** (0.78, 0.82)
0.86*** (0.79, 0.93)
1.00 (ref.)

0.97 (0.94, 1.00)
0.88*** (0.85, 0.91)
0.79*** (0.74, 0.83)
1.00 (ref.)

0.98 (0.96, 1.01)
0.94** (0.91, 0.98)
1.00 (ref.)

0.98 (0.96, 1.01)
0.87*** (0.83, 0.90)
1.00 (ref.)

1.05*** (1.03, 1.08)
1.06** (1.03, 1.10)
1.00 (ref)

0.59*** (0.56, 0.62)
0.45%** (0.42, 0.49)
1.00 (ref.)

0.65*** (0.61, 0.68)
0.64*** (0.58, 0.70)
1.00 (ref.)

0.84*** (0.82, 0.86)
0.67*** (0.64, 0.71)
1.00 (ref.)

1.02 (1.00, 1.04)

1.00 (ref.)

1.14*** (1.09, 1.19)
1.00 (ref.)

1.33*** (1.20, 1.48)
0.94 (0.87, 1.01)
1.23*** (1.16, 1.29)
1.00 (ref.)

0.92* (0.85, 0.99)
0.76*** (0.70, 0.83)
1.00 (ref)

0.85*** (0.80, 0.90)
0.80*** (0.75, 0.86)
0.71%%* (0.65, 0.78)
1.00 (ref.)

1.47*** (1.36, 1.59)
1.47*** (1.39, 1.55)
1.39%*%* (1.17, 1.64)
1.00 (ref.)

1.08 (0.99, 1.18)
1.29%** (1.18, 1.41)
1.53%** (1,41, 1.67)
1.00 (ref.)

0.96 (0.90, 1.01)
1.00 (0.95, 1.06)
1.00 (ref.)

1.07* (1.01, 1.14)
1.29%** (1.19, 1.40)
1.00 (ref)

0.92** (0.88, 0.97)
0.93 (0.85, 1.02)
1.00 (ref)

1.79%** (1.69, 1.90)
2.21%** (2.08, 2.35)
1.00 (ref.)

1.61%** (1.53, 1.71)
1.82*** (1.69, 1.97)
1.00 (ref.)

1.43%** (1.33, 1.55)
1.76%** (1.59, 1.94)
1.00 (ref.)

1.04* (1.00, 1.08)

1.00 (ref.)

1.18** (1.07, 1.30)
1.00 (ref.)

1.50*** (1.31, 1.71)
0.92 (0.82, 1.04)
1.21%** (1.11, 1.32)
1.00 (ref.)

0.91 (0.81, 1.03)
0.69*** (0.59, 0.80)
1.00 (ref.)

0.81*** (0.75, 0.88)
0.73*** (0.65, 0.82)
0.64*%* (0.55, 0.75)
1.00 (ref.)

1.56%** (1.41, 1.73)
1.52%** (1.38, 1.69)
1.41* (1.09, 1.81)
1.00 (ref.)

1.10 (0.95, 1.27)
1.47%** (1.29, 1.68)
1.79%%* (1.57, 2.03)
1.00 (ref.)

0.91* (0.84, 0.98)
0.92 (0.85, 1.01)
1.00 (ref.)

1.11* (1.01, 1.21)
1.32%** (1.17, 1.50)
1.00 (ref.)

0.86** (0.79, 0.94)
0.93 (0.80, 1.08)
1.00 (ref.)

2.20%** (1,98, 2.44)
2.89%** (2.62, 3.20)
1.00 (ref.)

1.54%%* (1.41, 1.68)
1.75%%* (1.56, 1.96)
1.00 (ref)

1.71%%* (1.49, 1.96)
2.16%** (1.83, 2.57)
1.00 (ref.)

1.03 (0.97, 1.11)

< 0.05, **p<0.01, ***p<0.001

CESD Center for Epidemiologic Studies Depression scale; ADL activities of daily living; IADL instrumental activities of daily living

increasing depression each year among adults over age 75
in an Australian sample; however, this analysis used
longitudinal data rather than repeated cross-sections, and
included those living in the community and residential
care.” Given differences in methods and populations, the
two studies are not comparable.

Contextualizing Findings

It is challenging to place our findings in context of existing
literature due to significant differences in research designs
across studies. Fombonne et al. suggested that potential
explanations for challenges in identifying depressive symp-
tom trends could include: heterogeneity in definitions of
mood and instrumentation, dearth of prospective studies
from multiple birth cohorts, focus on lifetime rather than
current prevalence rates (which could be changing in
different directions), and limitations including undetected
artifacts or study methods effects.**

Age-period-cohort models may provide a useful frame-
work for understanding our findings. Although it is always
challenging to identify which of these three effects is taking
place, this study held age constant at each study wave;
therefore, a combination of period and cohort effects must
explain our results. Period effects could include changing
attitudes towards depression and/or treatment availability."
If we had observed parallel changes (e.g. declines) in
symptoms over time, we could attribute these findings to
period effects. However, since we found variation in the
rate of symptom decline (e.g. greater declines in the oldest
old) it appears that a cohort effect was also present, such
that earlier born cohorts had larger changes in symptom
burdens. It is possible that earlier born cohorts had larger
shifts in attitudes towards depression diagnosis and treat-
ment than later born cohorts during the study. However, we
cannot be certain to what extent period or cohort experi-
ences came into play, as we do not have direct knowledge
of cohort differences in treatment preferences or stigma, or
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Table 3. Overall and Age-specific Adjusted Prevalence Ratios (10-year change) from Logistic Regression Models+t

Age 1998 prevalence (%) 2008 prevalence (%) PD PR

CESD=0 55-59 38.9 (374, 40.4) 40.8 (38.5, 43.1) 1.9 (0.5, 4.3) 1.05 (0.99, 1.11)

No symptoms 60-64 42.0 (40.3, 43.7) 46.1 (43.6, 48.6) 4.1 (0.7, 7.6) 1.10* (1.02, 1.18)
65-69 42.4 (40.5, 44.3) 51.6 (50.1, 53.2) 9.3 (6.8, 11.8) 1.22%** (1.16, 1.29)
70-74 42.4 (40.7, 44.2) 51.6 (49.9, 53.2) 9.1 (6.9, 11.4) 1.22%** (1.16, 1.27)
75-79 40.1 (37.8, 42.4) 49.8 (48.0, 51.7) 9.8 (6.8, 12.7) 1.24%** (1.16, 1.33)
80-84 40.2 (37.7, 42.6) 49.7 (47.2, 52.2) 9.6 (6.0, 13.2) 1.24%** (1.14, 1.34)
85+ 40.9 (37.4, 44.5) 52.1 (49.3, 54.8) 11.1 (6.4, 15.8) 1.27%%*% (1.15, 1.41)
Total 40.9 (39.8, 42.0) 47.4 (46.2, 48.5) 6.5(5.2,7.8) 1.16%** (1.13, 1.19) ¢
Age 1998 prevalence (%) 2008 prevalence (%) PD PR

CESD = 4+ 55-59 18.9 (17.3, 20.5) 20.0 (18.4, 21.7) 1.2 (1.1, 3.4) 1.06 (0.95, 1.19)

Elevated symptoms 60—64 15.8 (144, 17.2) 16.1 (14.4, 17.8) 0.2 (-2.1, 2.6) 1.02 (0.88, 1.17)
65-69 15.7 (14.2, 17.1) 13.3 (12.1, 14.5) 2.4 (4.4, -0.3) 0.85* (0.74, 0.97)
70-74 14.2 (13.0, 15.5) 12.3 (11.2, 13.5) 1.9 (3.6, —0.2) 0.87* (0.76, 0.98)
75-79 13.1 (11.6, 14.6) 12.6 (11.5, 13.7) —0.5 (2.4, 1.4) 0.96 (0.84, 1.11)
80-84 14.3 (12.6, 15.9) 9.6 (08.4, 10.8) —4.7 (-6.9, —2.4) 0.67*** (0.56, 0.81)
85+ 10.6 (09.1, 12.2) 9.2 (08.1, 10.3) 1.4 (-3.4, 0.6) 0.87 (0.72, 1.05)
Total 153 (144, 16.1) 14.2 (13.5, 15.0) -1.0 (-1.8, —0.2) 0.93* (0.88, 0.98) 00
Age 1998 prevalence (%) 2008 prevalence (%) PD PR

CESD = 6+ 55-59 8.7 (7.5, 9.8) 11.8 (10.5, 13.1) 3.1 (14,49 1.36%** (1.15, 1.61)

Severe symptoms 60-64 6.7 (5.6, 7.7) 8.3 (7.0, 9.5) 1.6 (-0.1, 3.2) 1.24 (1.00, 1.54)
65-69 6.0 (5.1, 6.9) 6.6 (5.7, 7.5) 0.6 (-0.8, 2.0) 1.10 (0.88, 1.36)
70-74 5.4 (4.7,6.2) 5.5(4.7,6.3) 0.1 (-1.1, 1.2) 1.01 (0.82, 1.25)
75-79 44 (3.6,52) 5.1 (4.5,5.8) 0.7 (0.2, 1.7) 1.17 (0.95, 1.43)
80-84 43 (3.5,5.1) 3.529,4.1) 0.8 (-1.8,0.2) 0.82 (0.64, 1.05)
85+ 3.0 (2.4, 3.6) 2.8 (2.2,34) -0.2 (-1.2, 0.8) 0.94 (0.67, 1.32)
Total 5.8 (5.4,6.3) 6.8 (6.3, 7.3) 1.0 (0.4, 1.6) 1.17%* (1.06, 1.28) 000

CESD Center for Epidemiologic Studies Depression scale; PD prevalence differences, PR prevalence ratios
# PR is prevalence ratio for year, entered as a continuous variable and coded such that PR refers to 10-year change. For purposes of estimating
prevalence, the recycled prediction method is used. Models include year, age group, year*age group interaction, and all covariates in Table 2

*p<0.05, **p<0.01, ***p<0.001

O CESD = 0: Adjusted Wald test, F(6,51) = 6.69, p<0.0001

00 CESD = 4+: Adjusted Wald test: F(6,51) = 4.79, p=0.0006
000 CESD = 6+: Adjusted Wald test, F(6,51) = 3.12, p=0.0111

period effects including changes in access to and use of
psychotherapy or medications. Our findings are consistent
with research indicating increasing aggressiveness of late-
life depression treatment during the study period, and
relatively larger increases in the oldest-old (85+) compared
to younger-old (65-84).>

Unlike studies focused on clinic-based samples, popula-
tion-based studies such as ours provide the best assessment
of overall symptomatology. This is relevant because
depression is underdiagnosed and undertreated in older
adults; many older individuals never receive any acknowl-
edgment of depressive symptoms.®> This study suggests
that the presence and severity of depressive symptoms are
not uniform across middle-aged and older adults, and may
be changing over time. Our findings challenge conventional
wisdom general internists may have regarding late-life
depression (e.g. that it is highest in the oldest old).
Although our findings suggest that depressive symptoms
among older adults have declined, the overall prevalence of
depressive symptoms remains high; thus, assessment and
adequate treatment of depression in primary care should
remain important goals for primary care providers.

Subgroup Findings

Many of our findings are consistent with other literature
(e.g. higher rates of depressive symptoms among women,

low income, low education, unmarried, smoker, physical
limitations, chronic conditions, and psychiatric problems); a
few subgroup findings merit discussion. These include
higher rates of depressive symptoms among Hispanic
respondents, those who abstained from drinking alcohol,
and retired respondents.

Hispanic older adults receive lower rates of antidepres-
sant and psychotherapy treatment than White or Black older
adults,” which could perhaps explain our finding of higher
levels of depressive symptoms in that population. Other
studies have found elevated depressive symptoms in
Hispanic older adults compared to older adults of other
ethnicities.”® Research indicates that moderate alcohol use
among older adults can be associated with lower depression
levels than abstinence or higher levels of alcohol use.”’

The relationship between depression and retirement is
complex; some older adults may become depressed then
retire,’®>" others may retire then become depressed.*”**
Retirement may be liberating, leading to decreased symp-
toms.*** Our finding that retired older adults are more
depressed than those who are working is consistent with
some, yet not all literature.

Limitations

The CES-D8 is not a diagnostic instrument; it assesses
depressive symptomatology. We could not account for
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treatment or other clinical characteristics including patient
history of depression, so while the declining depressive
symptom burden we observed may be related to increased
diagnosis and/or treatment, this is inferred based on trends
observed using other data.

CONCLUSION

Prevalence of elevated depressive symptoms declined
7 % over a decade among adults aged > 55. This trend
was most pronounced in those aged 80-84. We found
large increases in those without any depressive symp-
toms and overall increases in those with the most severe
symptoms (largely limited to those aged 55-59).
Although the decline in elevated symptoms over time
may be related to increased treatment, an increase in
those with severe symptoms could indicate that a
subgroup of respondents was not accessing or
responding to treatment, or that increased recognition
and treatment did not decrease the prevalence of severe
symptoms. Future research is needed to unpack the
relationships between symptom trends and age groups,
and link symptom changes to diagnosis and treatment
changes over time, to target effective treatments to those
who would benefit most among the growing number of
older adults. For primary care providers, we note several
important conclusions from our study. There are large
differences in the prevalence of depressive symptoms
across age categories and time, although the general
trend has been an overall improvement in symptoms.
Although recognition of improvements in outcomes is
important, equally important is the fact that different
patient age subgroups have had significantly different
changes in symptoms; better recognition and treatment
of depression in these groups is warranted. Finally,
careful, repeated measurement of depressive symptoms
is important, given our findings that the prevalence of
the most severe symptoms has not improved over time;
those with severe symptoms may require more aggres-
sive treatment and referral if treatment responses are not
observed.
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