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Abstract: 

Despite concerns about recent trends in the health and functioning of older Americans, little is 

known about dynamics of depression among recent cohorts of U.S. older adults and how these 

dynamics differ across sociodemographic groups. This study examined sociodemographic 

differences in mid- and late-life depressive symptoms over age, as well as changes over time. 

Using nationally representative data from the Health and Retirement Study (1994-2014), we 

estimated mixed effects models to generate depressive symptoms over age by gender, 

race/ethnicity, education, and birth cohort in 33,280 adults ages 51-90 years. Depressive 

symptoms were measured using the 8-item Center for Epidemiological Studies Depression scale. 

Women compared to men, low compared to high education groups, and racial/ethnic minorities 

compared to whites exhibited higher depressive symptoms. The largest disparity resulted from 

education, with those without high school degrees exhibiting over two more predicted depressive 

symptoms in midlife compared to those with college degrees. Importantly, war babies and baby 

boomers (born 1942-1959) exhibited slightly higher depressive symptoms with more decreasing 

symptoms over age than their predecessors (born 1931-1941) at ages 51-65. We additionally 

observed an age-as-leveler pattern by gender, whereby females compared to males had higher 

depressive symptomology from ages 51-85, but not at ages 86-90. Our findings have implication 

for gauging the aging population’s overall well-being, for public health policies aimed at 

reducing health disparities, and for anticipating demand on an array of health and social services.     
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1. Introduction 

In addition to changes in physical health, aging brings about profound changes in 

affective functioning (Alexopoulos, 2005). While often preventable and treatable, depression is 

one of the most common causes of emotional suffering and poor quality of life in the aging 

population (Sivertsen, Bjørkløf, Engedal, Selbæk, & Helvik, 2015; Volkert, Schulz, Härter, 

Wlodarczyk, & Andreas, 2013). Depression and depressive symptoms in late life have important 

implications for the progression of chronic diseases (Chiang et al., 2015; de Groot, Anderson, 

Freedland, Clouse, & Lustman, 2001; Penninx, 2017), informal care giving needs (Langa, 

Valenstein, Fendrick, Kabeto, & Vijan, 2004), and healthcare utilization and costs (Luppa, 

Sikorski, Motzek, et al., 2012). The rate at which depressive symptoms changes during the aging 

process is an informative indicator of well-being, with increasing symptoms over age predictive 

of cognitive decline (Mirza et al., 2016) and mortality (Chui, Gerstorf, Hoppmann, & Luszcz, 

2015). 

Depressive symptoms have long been understood to follow a U-shaped curve over age 

with a sharp increase beginning around age 65 (Mirowsky & Ross, 1992; Sutin et al., 2013; 

Tampubolon & Maharani, 2017). Age-related factors like disability, comorbidity, and changes in 

social support account for the positive association between age and depression in late life (Yang, 

2007). Recently, aging researchers have given much attention to alarming trends in physical 

functioning and mortality among middle- and older-aged American cohorts (Bezruchka, 2012; 

Martin, Freedman, Schoeni, & Andreski, 2010; Seeman, Merkin, Crimmins, & Karlamangla, 

2010). Especially concerning are the widening of disparities in life expectancy and disability-free 

life years by race and socioeconomic status (Chetty et al., 2016; Freedman & Spillman, 2016; 
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Olshansky et al., 2012). Little is known, however, about the dynamics of depression among 

recent cohorts of U.S. older adults and particularly differences by gender, race/ethnicity, and 

educational attainment. 

The objective of this analysis was to investigate differences in levels and age-related 

changes in depressive symptoms by gender, race/ethnicity, education level, and birth cohort 

among American adults ages 51-90 using recent nationally representative panel data. We sought 

to describe and visualize subpopulation differences in how depressive symptoms change in mid 

and late life given the importance of depressive symptom count, even without diagnosis, as an 

indicator of poor well-being and risk factor for other poor health outcomes. 

 

1.1 Differences by Gender 

The higher prevalence of depressive symptoms among women compared to men at 

various stages of the life-course has been well documented in the United States (Alexopoulos, 

2005; Kessler et al., 2010; Luppa, Sikorski, Luck, et al., 2012; Mirowsky, 1996). Based on cross-

sectional data from the 1980s and 1990s, Mirowsky conducted a component curve analysis to 

determine differences in men’s and women’s depressive symptom curves starting at age 18 

(Mirowsky, 1996). He found a U-shaped curve with men and women both starting at about 1.4 

depressive symptoms at age 18; men’s depressive symptoms dropped faster and longer than did 

women’s in ages 20-49, creating a large gender gap in ages 50-69. The gap’s growth slowed in 

older ages, but the disparity remained. Mirowsky conducted mediation tests revealing that gender 

differences were partially explained by marital status, employment, and other measures of social 

and economic status that differ by gender at specific ages (Mirowsky, 1996). A more recent 

evaluation of depression prevalence over the life-course confirmed than women’s higher odds of 
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major depressive episodes was especially large at ages sixty-five and older (Kessler et al., 2010), 

potentially resulting from a cumulative effect of differences in social status throughout the life 

course compounded by inequities specific to old age, such as women’s higher morbidity burden 

(Cairney & Krause, 2005; Luppa, Sikorski, Luck, et al., 2012; Musliner, Munk-Olsen, Eaton, & 

Zandi, 2016). A meta-analysis using 24 studies on samples ages 75 and older found the 

depression prevalence ratio of men to women was 1:1.4-2.2 (Luppa, Sikorski, Luck, et al., 2012).  

 

1.2 Differences by SES and Race/Ethnicity  

For decades, there has been evidence that formal educational attainment is inversely 

related to depressive symptoms in late life (Mirowsky & Ross, 1992). A recent systematic 

literature review found that low educational attainment was associated with higher depressive 

symptom burden in all seven of the studies that tested the association in older adults (Musliner et 

al., 2016). In late life, the relationship between educational attainment and psychological distress 

has been found to be mediated almost entirely by stress exposure (chronic stress, recent life 

events, and childhood adversities) and psychosocial resources (mastery and self-esteem) 

(Cairney & Krause, 2005). Other factors that could link education to late-life depression include 

cognitive ability, economic resources, social status, social networks, and health behaviors (J. 

Lee, 2011). 

Similarly, social status and psychological stressors are unequally distributed across 

racial/ethnic groups in the United States (Thoits, 2010; Turner & Avison, 2003). While there is 

evidence that Black older adults have higher depressive symptoms and psychological distress 

than whites (Assari, Moazen-Zadeh, Lankarani, & Micol-Foster, 2016; Barnes & Bates, 2017), 

some studies find that Blacks have lower lifetime prevalence of major depressive episodes 
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(Barnes & Bates, 2017; Mezuk et al., 2013). Showing a similar paradox, Hispanics exhibit a 

pattern of high depressive symptoms despite low rates of major depression (Breslau et al., 2006; 

Liang, Xu, Quiñones, Bennett, & Ye, 2011). When considering racial/ethnic differences in how 

depressive symptoms change with age, Liang et al. (2011)  found that, compared to non-Hispanic 

white Americans, Black and Hispanic Americans were more likely to be in latent trajectories 

with elevated symptoms and less likely to be in stable (unchanging) trajectories (Liang et al., 

2011). Little is known about the age patterns of depression in older adults of numerically small 

minority populations.   

 

1.3 Current Study 

This study makes several contributions to our understanding of late-life depressive 

symptoms across sociodemographic groups. First, we examined recent cohorts of Americans, 

updating prior analyses. Yang (2007), which used data from 1986 to 1996, found evidence of an 

age-by-cohort interaction and called for future work with more waves of data, a broader age 

range, more birth cohorts, and larger datasets to examine non-linear age patterns in different 

groups (Yang, 2007). Cohorts born after 1940 have worse disability compared to their 

predecessors (Martin et al., 2010; Seeman et al., 2010), potentially due in part to depression and 

other emotional problems (Martin, 2014). Examining the dynamics of depressive symptoms in 

these recent cohorts compared to earlier cohorts provides insight into how affective functioning 

is changing over time at certain ages.  

A second contribution of this paper is special attention to the measurement of depressive 

symptoms in old age. Some evidence demonstrates that adults ages 65 and older are less likely 

than young adults to endorse feelings of dysphoria – unease or generalized dissatisfaction (Gallo, 
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Anthony, & Muthen, 1994). There is also concern that gauging somatic depressive symptoms 

(e.g. changes in appetite or sleep) in older adults might capture physical aspects of aging or 

disease, rather than specifically measuring affective functioning (Mirowsky, 1996). As 

sensitivity analyses, we separately examined two aspects of depressive symptoms based on a 

factor analysis of the CESD-8 – depressed mood and somatic complaints (Wallace et al., 2000). 

In addition, we compared results of symptom count to those of a high-symptom threshold. These 

measurement assessments improve the robustness and utility of our findings. 

Finally, prior analyses have often relied on latent class models (Diegelmann, Schilling, & 

Wahl, 2016; Kaup et al., 2016; Liang et al., 2011; Mirza et al., 2016; Musliner et al., 2016). A 

review of these analyses concluded that female gender, minority race, and low socioeconomic 

status predict depression trajectories with high and increasing symptoms over the lifecourse 

(Musliner et al., 2016). However, studies that identify latent trajectories and then associate 

factors with membership into a trajectory group do not identify the shape of depressive symptom 

curves over age specifically within men versus women, different racial/ethnic groups, and 

different educational attainment levels. Our study visualizes changes in average depressive 

symptoms within these key sociodemographic groups, which can inform policy by highlighting 

the dynamics of mental health needs in the growingly diverse elderly population.  

 

2. Methods 

2.1 Sample  

Our data came from the Health and Retirement Study (HRS), an on-going nationally 

representative longitudinal survey of U.S. men and women aged 51 and older who were not 

institutionalized at baseline (Sonnega et al., 2014). HRS data collection began in 1992 with 
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individuals born between 1931 and 1941 and their spouses. Several other cohorts have since 

been added to the sample, and participants are interviewed every two years, even if they enter 

institutional settings. The study is conducted and distributed by the Institute for Social Research 

at the University of Michigan with funding from the National Institute on Aging (grant number 

NIA U01AG009740) (Sonnega et al., 2014). We used the RAND dataset (Version P), which has 

been cleaned and compiled by Rand Corporation (RAND Center for the Study of Aging, 2016).  

 Our observation window spanned from Wave 2 (1994)—the first wave with consistent 

depressive symptom questions—through Wave 12 (2014). We included 199,106 observations 

from 35,618 individuals who completed interviews between the ages of 51-90 at any time during 

the 1994-2014 period. After excluding 6,654 observations with zero weights and 14,449 

observations with missing data on depressive symptoms or sociodemographic variables, the 

analytic sample consisted of 178,003 observations from 33,280 individuals. Depressive 

symptoms were only asked of respondents, and therefore responses given by a proxy were 

excluded (Wallace et al., 2000).  

The six HRS birth cohorts in our study were the Asset and Health Dynamics Among the 

Oldest Old (AHEAD) born 1890-1923, the Children of the Depression (CODA) born 1924-1930, 

the original HRS cohort born 1931-1941, the War Babies born 1942-1947, the Early Baby 

Boomers born 1948-1953, and the Mid Baby Boomers born 1954-1959.  

 

2.2 Measures 

 Depressive symptoms were measured using the 8-item Center for Epidemiologic Studies 

Depression scale (CESD-8). Respondents were asked about whether they felt each of the 

following eight symptoms “much of the week”: felt depressed, everything was an effort, sleep 
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was restless, was happy (reverse coded), felt lonely, felt sad, could not get going, and enjoyed 

life (reverse coded). The final depressive symptoms score was the number of symptoms that 

respondents reported feeling much of the week, ranging from zero to eight symptoms. 

Respondents who did not answer three or more of the eight CESD items were considered 

missing on the total depressive symptoms score. 

The CESD-8 is a commonly-used depressive symptom measure in older adults (Karim, 

Weisz, Bibi, & ur Rehman, 2015; Lewinsohn, Seeley, Roberts, & Allen, 1997; Turvey, Wallace, 

& Herzog, 1999). A longer form of the CESD has been validated against diagnostic interviews in 

adults ages 50 and older and showed internal consistency and test-retest reliability that was 

acceptable and consistent across gender and age groups (Lewinsohn et al., 1997). In 2015, the 8-

item CESD was tested for psychometric properties in a large sample of older adults in Europe, 

and higher CESD-8 scores were significantly and inversely associated with life satisfaction, 

happiness, social trust, self-esteem, optimism, subjective health, autonomy, and social 

relationships (Karim et al., 2015). A psychometric evaluation of the CESD-8 in waves 2 and 3 of 

HRS identified two factors – depressed mood and somatic complains (Wallace et al., 2000).  

To explore whether physical changes with age explain the rise in depressive symptoms, 

we grouped items into two subcategories based on prior psychometric work—“somatic 

complaints” (everything was an effort, sleep was restless, and could not get going) and 

“depressed mood” (the remaining five feelings) (Mirowsky, 1996; Wallace et al., 2000). Another 

measurement concern arises from the fact that the CESD was designed to gauge symptomology, 

rather than diagnose major depression (Karim et al., 2015). While some have dichotomized this 

measure at four symptoms to classify high depressive symptoms (Han, 2002; Stevens, Lang, 

Guralnik, & Melzer, 2008), we examined mean symptom count using the full variation in 
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symptoms to more fully characterize changes in psychological well-being in late life. As a 

sensitivity analysis, we analyzed the probability of having four to eight symptoms compared to 

zero to three symptoms.  

Our main independent variable was age, which was defined in years and ranged from 51 

to 90. We created five-year age intervals—51-55, 56-60, 61-65, 66-70, 71-75, 76-80, 81-85, and 

86-90. Using five-year groups allowed age to have a potentially non-linear relationship with 

depressive symptoms but did not force any certain shape onto the data or give differential 

influence to higher age values, as would occur with quadratic specifications. Another advantage 

of this strategy was that when examining potential differential effects of age by cohort, the age 

effect in each cohort was estimated using only those ages in which each cohort was observed. 

Mid Baby Boomers, for example, were only observed in their fifties.  

Race and ethnicity were self-reported by respondents at baseline and grouped into four 

categories— non-Hispanic white (henceforth, white), non-Hispanic Black (henceforth, black), 

Hispanic, and non-Hispanic other. Education was operationalized as categories based on highest 

education level attained—less than high school degree, high school degree or General Education 

Development (GED, certificate equivalent to a high school diploma), some college, and college 

or more. If a respondent has a high school degree or a GED and another degree less than a 

bachelor’s degree, such as an Associate’s Degree, they were considered “some college”. The 

final sociodemographic variable of interest in this analysis was birth cohort, with six groups 

defined as noted above. 

 

2.3 Statistical Analysis  
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We used mixed-effects negative binomial models to predict depressive symptoms based 

on age and sociodemographic covariates. This modeling strategy properly fit the count nature of 

depressive symptoms, which exhibited over-dispersion in variation, while using a log link to 

adjust for the skewed distribution of depressive symptoms. Random intercepts accounted for the 

clustering of observations within respondents (Rabe-Hesketh, Skrondal, & Skrondal, 2008). To 

adjust for sampling, models were weighted at the observation and respondent level, sampling 

stratum were included in all models, and standard errors were clustered by unique sampling error 

computing unit (Heeringa, West, & Berglund, 2017). We exponentiated coefficients into incident 

rate ratios.  

Model 1 predicted depressive symptoms by age groups. In Model 2, we added all 

sociodemographic variables—gender, race/ethnicity, education, and birth cohort. We then 

implemented a series of models with age groups, all sociodemographic variables, and an 

interaction between age groups and one sociodemographic variable, leading to four interaction 

models (Models 3-6). Postestimation Wald tests evaluated the overall significance of interactions 

between age groups and sociodemographic variables. We plotted predicted depressive symptoms 

over age within each sociodemographic subgroup (i.e., men and women), holding other 

covariates at their mean.  

For sensitivity analyses, we ran Model 2 separately predicting depressed mood and 

somatic complaints. We also ran the gender interaction model with these two outcomes to test 

whether observed gender differences in depressive symptoms were due to ability or willingness 

to report certain types of symptoms. Models predicting somatic complaints did not converge and 

so this sensitivity analysis used unweighted generalized estimating equations with negative 

binomial families, log links, and exchangeable correlation structures.  Finally, we ran all six 
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models using mixed effect logistic regression predicting the binary outcome of four or more 

symptoms, then generating predicted probabilities of having high depressive symptoms. 

Analyses were conducted in Stata 15 (StataCorp, 2017) with significance levels set at 

alpha=0.05.  

  

3. Results 

Table 1 shows the unweighted distribution of sociodemographic characteristics and 

depressive symptoms at each respondent’s first wave of observation. The mean age was 63 years 

(SD=9.90) and 56% of the sample was female. Sixty-nine percent of the sample was white, 17% 

was Black, 11% was Hispanic, and 3% was non-Hispanic other races/ethnicities. The majority of 

the sample (60%) had a high school degree or less education.  

The unweighted baseline distribution of depressive symptoms was right skewed, with 

43% of the sample reporting no symptoms and 16% reporting four or more symptoms (high 

depressive symptoms) (Table 1). The mean depressive symptom count was 1.57 (SD=2.04) and 

the median was 1.00 symptom. Supplemental Figure 1 (Appendix) shows the U-shaped curve of 

weighted mean depressive symptoms over age. Weighted mean symptoms decreased from 1.52 

for those ages 51-55 to the low point of 1.29 at ages 66-70, and then increased through age 90 to 

a high point of 1.73 symptoms.  

The incident rate ratios from the unadjusted and adjusted models can be found in Table 2, 

with interaction results shown in Supplemental Table 1. In Model 1, the rate of depressive 

symptoms was statistically significantly different in every age group compared to the reference 

group 51-55, with the exception of ages 71-75. There were decreasing depressive symptoms in 

ages 56-75 and increasing symptoms in ages 81-90. When adding the sociodemographic 
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variables in Model 2, there was the same age pattern for rates of changing depressive symptoms, 

this time with significant decreases in ages 76-80. Women had higher rates of depressive 

symptoms compared to men, as did minority race/ethnicities compared to non-Hispanic whites, 

and low levels of education compared to those with at least college degrees. Compared to the 

AHEAD birth cohort, the HRS cohort had lower rates of depressive symptoms.   

The differences in age group effects by sociodemographic variables (Models 3-6) are 

depicted in Figure 1 as predicted depressive symptoms with all other covariates held at mean. 

Postestimation Wald tests revealed that interactions of age groups with each sociodemographic 

characteristic were statistically significant at the p<.0001 level (Supplemental Table 1). While 

many interactions between specific age groups and specific sociodemographic sub-groups were 

not significant, those that reached statistical significance were generally at the oldest ages, 

resulting in converging group differences at the oldest ages. For example, women had 

consistently higher depressive symptoms through age 85, but men’s symptoms increased faster 

over ages 81-90, leading to no significant gender difference at ages 86-90 (Figure 1a). 

As seen in Figure 1b, predicted symptoms by race/ethnicity show that Hispanic older 

adults had the highest depressive symptoms, followed by Blacks, with whites having the lowest 

symptoms. Mean depressive symptoms for non-Hispanics of other races/ethnicities fell between 

Blacks and whites, but with wide confidence intervals that made the shape of the curve 

uninterpretable. At ages 56-60, there were no significant interactions between age and 

race/ethnicity. At ages 61-75, non-Hispanic Black respondents had decreasing slopes relative to 

whites, while Hispanics showed no significant interactions. At ages 76-90, depressive symptoms 

in whites rose faster than in Blacks and Hispanics, resulting in the narrowing of Black-white and 

Hispanic-white disparities. 
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Education differences in depressive symptoms followed a clear inverse pattern, with the 

lowest education group showing the highest depressive symptoms throughout the age range and 

the highest education group showing the lowest symptoms throughout (Figure 1c). Older adults 

with less than high school degree had substantially higher depressive symptoms than those with a 

high school degree or GED, whose levels were more closely aligned with the two higher 

education levels. In ages 51-55, the lowest education group had a mean predicted depressive 

score over two symptoms higher than the highest education group. While these lines were mostly 

parallel, the gap was reduced by about one-third in ages 86-90.  

Figure 1d shows age-related changes in the number of depressive symptoms by birth 

cohort. We predicted the number of symptoms only at the ages at which each cohort was 

observed in the data. The original HRS cohort (born 1931-1941) was observed over the widest 

age range (51-55 to 81-85). For this cohort, the predicted number of depressive symptoms 

increased throughout the age range. However, there was a faster growth in the number of 

symptoms at ages 71-85 than at ages 51-70. AHEAD, the earliest cohort (born 1890-1923 and 

observed from ages 66-70 to 86-90), showed a monotonic increase in the number of depressive 

symptoms over the observed ages. CODA (born 1924-1930 and observed from ages 61-65 to 68-

90) also showed a monotonically increasing pattern over age. The three most recent birth 

cohorts— War Babies (born 1942-1947), Early Baby Boomers (born 1948-1953), and Mid Baby 

Boomers (born 1954-1959) displayed mostly decreasing depressive symptoms over age, with the 

exception of Early Baby Boomers at ages 66-70.  

A test of the age group by cohort interactions in midlife (ages 51-65) showed significant 

differences in the age pattern of depressive symptoms by cohort (chi-squared(7)=43.87, 

p<0.001). More recent cohorts displayed decreasing symptoms over age, while the original HRS 
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cohort exhibited increasing symptoms. In addition, at ages 51-55, the original HRS cohort had 

significantly lower predicted depressive symptoms (1.24, 95% CI=1.16, 1.31) compared to more 

recent cohorts of War Babies (1.51, 95% CI=1.44, 1.59), Early Baby Boomers (1.59, 95% 

CI=1.50, 1.68) and Mid Baby Boomers (1.58, 95% CI=1.48, 1.66). Though substantively small, 

this difference remained significant through ages 55-59. The age-cohort interaction (Figure 1D) 

is shown in more detail in Supplemental Figure 2. 

Results from the sensitivity analyses are shown in Figure 2 and Supplemental Figure 3 

(Appendix). The separate outcomes of depressed mood and somatic complaints showed similar 

u-shaped patterns, both rising at older ages to reach a mean around 1 by ages 86-90. Depressed 

mood fell a bit lower than somatic complaints at the minimum at ages 66-70. Interactions with 

gender showed that the gender gap was wider in symptoms of depressed mood compared to 

somatic complaints. Women’s scores did not differ between the two outcomes, but men reported 

fewer symptoms of depressed mood than somatic complaints, especially in their sixties and 

seventies.  

Looking at the probability of having 4-8 symptoms (Supplemental Figure 3), all four 

interactions looked similar to the analysis of continuous symptom count. For example, those with 

less than high school educations had a 0.3 probability of high symptoms compared to 0.1 for 

those with college educations, rather than 3 and 1 predicted symptoms respectively. When 

looking at probability of high depressive symptoms, women’s curves hit a low point at ages 66-

70 and then started increasing, whereas men’s lowest probability of high depressive symptoms 

was at ages 71-75. In addition, these models reveal statistically significant differences between 

Hispanics and Blacks at ages 56-75.   
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4. Discussion  

Overall, our analysis revealed that gender, race/ethnicity, education, and birth cohort 

were associated with different levels of depressive symptoms in mid and late life and different 

rates of age-related changes. One key finding is that among the sociodemographic characteristics 

evaluated differences in educational attainment produced the largest disparities in depressive 

symptomology. In addition, our results reveal that recent birth cohorts are experiencing slightly 

higher levels of depressive symptoms in midlife compared to earlier cohorts. Differences in 

depressive symptoms shrank in the oldest ages, especially by gender. This pattern supports the 

“age as leveler” hypothesis that posits that group differences converge in old age because 

universal health declines from aging overwhelm the disadvantage of low social status (Angel, 

Mudrazija, & Benson, 2016).  

Women had higher depressive symptoms, but men’s symptoms rose faster in the oldest 

ages, shrinking the gender gap. Sensitivity analyses showed that the gender gap is larger when 

looking only at feelings of depressed mood rather than somatic complaints, suggesting that 

gender differences may be partially due to men’s ability or willingness to report feelings of 

depressed mood relative to somatic complaints. In both cases, the gender gap is smallest in the 

oldest age group. This result contrasts Mirowsky’s finding that the gender gap increased with age 

(Mirowsky, 1996). While Mirowsky relied on cross-sectional data, this longitudinal analysis 

modeled gender differences in age-based changes in depressive symptoms in actual birth cohorts 

as they age. In addition, our analysis included more recent data. 

Differences in depressive symptoms by race/ethnicity and by education level were also 

smallest in ages 86-90. Finding higher depressive symptoms in Black older adults than whites is 

consistent with prior work (Assari et al., 2016), but contrasts findings that whites have higher 
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rates of diagnosable major depression disorder (Breslau et al., 2006; Mezuk et al., 2013). This 

discrepancy could be due to racial/ethnic differences in resilience (Keyes, 2009), problems with 

measuring depressive symptoms (Perreira & Harris, 2005), or systematic bias in the diagnostic 

algorithm (Barnes & Bates, 2017). Hispanics also exhibit a pattern of high depressive symptoms, 

as seen in our results and some prior work (Liang et al., 2011), despite lower rates depression 

disorder (Breslau et al., 2006). High depressive symptoms in Hispanics supports the idea that 

lower mortality in this population is not necessarily accompanied by lower levels of disability 

(Melvin, Hummer, Elo, & Mehta, 2014). Given that Hispanic older adults are a rapidly growing 

population, it is important to understand patterns and causes of late-life depression in this group. 

Future work should collect data that enables testing differences by nativity and country of origin.  

Of all sociodemographic comparisons, the most disadvantaged group in this study was 

those with less than a high school education, who averaged two depressive symptoms higher at 

ages 51-55 than those with a college degree or more. In addition, educational differences 

remained into ages 86-90. Using the U.S. National Health Interview Survey, Case and Deaton 

(2017) reported an increase in mental distress in midlife between birth cohorts born from 1940 to 

1988, specifically for non-Hispanic whites without a bachelor’s degree (Case & Deaton, 2017). 

Our findings echo concerns about the health, and especially mental well-being, of the low 

educated adult population in the U.S. (Case & Deaton, 2017; Goldman, Glei, & Weinstein, 

2018). As educational attainment has increased over time, those without a high school degree 

have experienced deteriorating health relative to other groups (Olshansky et al., 2012). While the 

lowest education group is becoming a more select population (Dowd & Hamoudi, 2014), 

compositional changes appear to only account for part of the growing mortality disadvantage 

among those without high school degrees compared to others (Hendi, 2015). 



18 
 

Looking to cohorts, our results indicate that recent birth cohorts had slightly higher 

depressive symptoms in their fifties than did their predecessors, but with more decreasing than 

increasing slopes. This finding suggests a small increase in depressive symptomology over time 

in midlife, with a shift in the low-point of the depressive symptom curve occurring at higher 

ages. Our findings suggest previously reported trends in increasing mid-life despair may hold in 

the overall population, not just for whites of low education. Future work can employ a life-

course perspective to test explanations of cohort differences in mid- and late-life depression, 

such as differential education quality in childhood, increased educational attainment over time, 

access to antidepressants, and experiences retiring in strong and weak economies.    

Our findings of little-to-no cohort difference in symptom increases at older ages contrast 

those reported by Tampubolon and Maharani (2017), who used HRS to find that post-war birth 

cohorts (born in 1946 or later) experienced inversed u-shaped curves over age (Tampubolon & 

Maharani, 2017). As suggested by Blazer (2017), the trajectory reported by Tampubolon and 

Maharani may be an artifact of using a quadratic specification for age when cohorts have 

different observed age ranges (Blazer, 2017). Our results, in contrast, were based on discrete age-

categories that did not force any parametric shape on the age curves. In addition, while the 

Tampubolon and Maharani study was restricted to white respondents, our analysis included all 

race/ethnic groups.  

These results should be considered in light of the study’s limitations. Our data cannot 

distinguish between the force of age leveling out sociodemographic differences versus the effects 

of selective mortality. Higher mortality at younger ages in disadvantaged groups may result in 

converging population trajectories because respondents with high symptoms in these groups are 

not observed in older ages (Dupre, 2007). Another limitation is that the CESD does not measure 
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diagnoses, and thus our results do not translate to depression prevalence. In addition, HRS data 

did not allow for comparisons of birth cohorts across the full age range, as the entry age differed 

between cohorts and some have not yet reached the highest ages of interest. The AHEAD cohort 

was recruited at age 70, and so HRS criteria of being non-institutionalized at baseline likely 

resulted in a more selective AHEAD sample than other cohorts that fulfilled this criterion at age 

50 or 60. Further, our statistical approach modeled average depressive symptoms within 

subgroups and did not examine within-group heterogeneity. However, characterizing age-related 

changes in depressive symptoms in sociodemographic subgroups is important to understanding 

population dynamics in mental health, with implications for caregiving needs, healthcare 

utilization, disability, and disease outcomes. 

A strength of this study was the sensitivity analyses, which considered the effect of how 

depressive symptoms are measured and operationalized. The first analysis demonstrated that 

increases in depressive symptoms at older ages is not primarily driven by somatic complaints. In 

addition, dropping individual CESD-8 items due to concern that they misrepresent depression in 

old age will affect the size of the gender gap in depressive symptoms. While depressive 

symptomology is useful for characterizing the mental well-being of populations, diagnosis is 

important to accessing mental health services. Our second sensitivity using a dichotomized 

variable for high depressive showed overall similar U-shaped patterns over age. However, 

important changes over age likely occur within the categories of low and high depressive 

symptoms, making symptom count a more informative outcome. It would be useful for future 

work to directly compare depressive symptomology and major depressive diagnosis over age in 

sociodemographic subgroups of older adults.  
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Besides providing insights into recent patterns of population health, our findings have 

important policy implications. Population trends in depressive symptoms can help predict 

demand for mental health services, which is especially important given shortages in geriatricians 

and geriatric psychiatrists (W.-C. Lee & Sumaya, 2013). Elevated depressive symptoms are 

associated with incident and exacerbated disability (Bruce, 2001) and falls (Hoffman, Hays, 

Wallace, Shapiro, & Ettner, 2017), so depressive symptoms may drive social security disability 

applications (Bilder & Mechanic, 2003), demands on caregivers (Langa et al., 2004), and 

healthcare utilization and cost (Luppa, Sikorski, Motzek, et al., 2012). In addition, depressive 

symptoms relate to health outcomes and service utilization via poor disease management, such as 

lower adherence to medication (Hennein et al., 2018), dietary, and exercise regimens 

(Ciechanowski, Katon, Russo, & Hirsch, 2003; Gonzalez et al., 2008). Differences in depressive 

symptoms between subpopulations indicate that these consequences are disproportionately faced 

by those with low education and by racial/ethnic minorities—priority populations for designing 

and targeting prevention and treatment programs. In addition, the observed impact of educational 

attainment points to the importance of interventions earlier in life. Further research in this area 

can improve current understanding of the mechanisms that link low social status with late-life 

depression.  

 

4.1 Conclusions 

 This study depicted changes in depressive symptoms in mid and late life by major 

sociodemographic groups in the United States. Education level was the largest disparity and 

more recent birth cohorts exhibited higher depressive symptoms in midlife. As the population 
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ages and the older population becomes increasingly diverse, understanding trends and disparities 

in depression is essential to ensuring the well-being of older adults. 
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Table 1 – Unweighted characteristics of sample at respondents’ entry, Health and Retirement 

Study 1994-2014, N= 33,280 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Variable Ns or means Percentages or SDs 

Age Groups 

    51-55 

    56-60 

    61-65 

    66-70 

    71-75 

    76-80 

    81-85 

    86-90 

Mean Age 

 

12,545 

6,648 

2,940 

2,555 

4,650 

2,044 

1,346 

552 

63.07 

 

37.70 

19.98 

8.83 

7.68 

13.97 

6.14 

4.04 

1.66 

9.90 

Gender 

    Male 

    Female 

14,544 

18,736 

43.70 

56.30 

Race/ethnicity 

    NH white 

    NH Black  

    NH other 

    Hispanic 

22,987 

5,839 

871 

2,583 

69.07 

17.55 

2.62 

10.77 

Education 

    Less than HS degree 

    HS Grad/GED 

    Some college 

    College + 

8,645 

11,167 

7,253 

6,215 

25.98 

33.55 

21.79 

18.67 

Birth Cohort 

    AHEAD (1890-1923) 

    CODA (1924-1930) 

    HRS (1931-1941) 

    War Babies (1942-1947) 

    Early baby boomers (1948-1953) 

    Mid baby boomers (1954-1959) 

 

6,872 

3,764 

9,689 

3,467 

4,616 

4,872 

 

20.65 

11.31 

29.11 

10.42 

13.87 

14.64 

Depressive Symptoms 

    0 

    1 

    2 

    3 

    4 

    5 

    6 

    7 

    8 

Dep. Symptoms 4+  

Mean Dep. Symptoms 

 

14,214 

7,503 

3,813 

2,304 

1,652 

1,192 

1,126 

937 

539 

5,446 

1.57 

 

42.71 

22.55 

11.46 

6.92 

4.96 

3.58 

3.38 

2.82 

1.62 

16.36 

2.04 
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Note. NH = Non-Hispanic; HS = High School; GED = General Education Development; 

AHEAD = Asset and Health Dynamics Among the Oldest Old; CODA= Children of the 

Depression; HRS = original Health and Retirement Study 
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Figure 1: Adjusted Predicted Depressive Symptoms from Interactions between Age Group and 

Gender, Race/Ethnicity, Education, and Birth Cohort, Health and Retirement Study 1994-2014, 

N= 178,003 depressive symptom observations 

 

Note. NH = Non-Hispanic; HS = High School; GED = General Education Development; 

AHEAD = Asset and Health Dynamics Among the Oldest Old; CODA= Children of the 

Depression; HRS = original Health and Retirement Study; WarB = War Babies; eBB = Early 

Baby Boomers; mBB= Mid Baby Boomers  
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Table 2 – Incident Rate Ratios for Increasing Depressive Symptoms, Health and Retirement 

Study 1994-2014, N= 178,003 depressive symptom observations 

  Dep. Symptoms Model 1 Model 2 

Age Group   

    51-55 1.00 1.00 

    56-60 0.971* 0.968* 

    61-65 0.911*** 0.905*** 

    66-70 0.904*** 0.893*** 

    71-75 0.964 0.934*** 

    76-80 1.114*** 1.066** 

    81-85 1.292*** 1.220*** 

    86-90 1.495*** 1.396*** 

Gender   

     Male  1.00 

     Female  1.272*** 

Race/Ethnicity   

     NH White  1.00 

     NH Black  1.349*** 

     NH Other  1.432*** 

     Hispanic  1.267*** 

Education   

     <HS  2.546*** 

     GED/HS Grad  1.762*** 

     Some College  1.428*** 

     College+  1.00 

Birth Cohort    

     AHEAD (1890-1923)  1.00 

     CODA (1924-1930)  1.037 

     HRS (1931-1941)  0.929** 

     War Babies (1942-1947)  1.010 

     Early baby boomers (1948-1953)  1.068 

     Mid baby boomers (1954-1959)  1.077 

var(cons[ID]) 3.459*** 2.984*** 

 

Note. NH = Non-Hispanic; HS = High School; GED = General Education Development; 

AHEAD = Asset and Health Dynamics Among the Oldest Old; CODA= Children of the 

Depression; HRS = original Health and Retirement Study; var(cons[ID])= Variance component 
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corresponding to the random intercept; Interaction Models 3-6 in Supplemental Table 1; *=p<0.05, 

**=p<0.01, ***=p<0.001 

  



36 
 

Figure 2: Adjusted Predicted Symptoms of Depressed Mood and Somatic Complaints from 

Generalized Estimating Equations over Age Groups by Gender, Health and Retirement Study 

1994-2014 

 

Note. While the sadness models has all 178,003 observations, the malaise model has 177,444 

observations due to item level missingness (295 missing on “could not get going”, 187 missing 

on “everything was an effort”, and 100 missing on “sleep was restless”, with 23 missing on more 

than one of these items).  

 


