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Abstract
Background and Objectives: Previous studies have linked stress to multiple negative mental health outcomes, including de-
pression. This established stress–depression association is typically examined in one direction and cross-sectionally. This study 
examined the bidirectional relationships between depressive symptoms and changes in perceived stress over time in Blacks.
Research Design and Methods: The present study uses a community-dwelling sample of 450 Black adults, aged 51–96 years 
old, who participated in the Baltimore Study of Black Aging—Patterns of Cognitive Aging. Perceived stress—measured by the 
Perceived Stress Scale—and depressive symptoms—measured using the Center for Epidemiologic Studies Depression scale—were 
both assessed at baseline and follow-up 33 months later. Ordinary least squares regression was used to examine 2 bidirectional lon-
gitudinal relationships between (1) stress–depression and (2) depression–stress, and whether these associations are modified by age.
Results: Initial analyses testing the typical stress–depression relationship showed an effect in the expected direction, that 
is stress leading to more depressive symptoms over time, adjusting for model covariates, but the effect was not statistically 
significant (b = 0.014, p = .642). After accounting for baseline perceived stress level, age, sex, education, and chronic health 
conditions, depressive symptoms were positively associated with follow-up stress (b = 0.210, p < .000). The depression–
stress association further varied by age group such that the impact of baseline depression on changes in perceived stress was 
greatest in Blacks in their 60s versus those in their 50s (b = 0.267, p = .001), controlling for model covariates.
Discussion and Implications: Contrary to previous work, the results suggest that an individual’s mental health shapes his/
her perception of stressful events and this relationship varies by age group. While the typical finding (stress impacting de-
pression) was not significant, the findings reported here highlight the importance of considering the possible bidirectional 
nature of the relationships between psychosocial measures of stress and mental health in later life among Blacks.

Translational Significance: This analysis suggests that an individual’s mental health shapes his or her perception of 
stress over time and this effect is more pronounced in Blacks in their 60s. These findings emphasize the contribution 
of depressive symptoms to perceptions of stress in racial and ethnic older adults, particularly Blacks. The U.S. popu-
lation is aging and becoming more racially and ethnically diverse; therefore, public health efforts should continue 
research on the stress and mental health risk factors that contribute to poor health and health disparities in Blacks 
and pursue the protective factors that promote better psychological well-being through the aging process.
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Background and Objectives
Stress has been shown to negatively influence both physical 
and mental health outcomes, such as depressive symptoms 
(Cohen, Kamarck, & Mermelstein, 1983; Monroe, 2008). 
Holmes and Rahe (1967) originally conceptualized stress as 
any environmental (entering school, starting a job), social (in-
terpersonal interactions), or internal (emotional reactions) 
demand that requires an individual to change or readjust his 
or her routine pattern of behavior (Holmes & Rahe, 1967). 
This conception considers the demand (vs. resource) aspect 
of stress and the relationship between the person and the en-
vironment. Stress has further been defined as one’s percep-
tion of difficulty adjusting to or coping with life’s challenges 
such as major trauma or everyday hassles (Scott, Jackson, & 
Bergeman, 2011). For instance, Lazarus and Folkman (1984) 
emphasize the psychological appraisal of stress and describe 
it as the “particular relationship between the person and the 
environment that is appraised … as taxing or exceeding his or 
her resources and endangering his or her well-being” (Lazarus 
& Folkman, 1984, p. 19). Collectively, these definitions con-
sider not only the demands of stress but also the perception 
and appraisal of an event as stressful.

More specifically, researchers have examined both the 
occurrence of stressful events and one’s perceptions of 
stress. Cohen and colleagues (1983), for example, devel-
oped a measure that captures how different life events af-
fect one’s thoughts, feelings, and perceived stress level. This 
measure assesses the frequency of one’s feelings such as un-
controllability, overload, or distress when life, in general, is 
seen as stressful during the past month (Cohen et al., 1983). 
In this context, stress is commonly used as a predictor and 
examined in a unidirectional way in the literature such that 
perceived stress is associated with worse mental health 
outcomes. This approach is based on the notion that each 
uncontrollable, distressing, or life-threatening circum-
stance creates an event-specific perception of stress and 
this perception of stress in turn affects one’s mental health 
(Ghorbani, Krauss, Watson, & Lebreton, 2008).

Yet, the stress–outcome relationship may not be a simple 
unidirectional effect, whereby, stress produces negative 
health and well-being outcomes through changes in one’s 
generalized view of stress (Scott et  al., 2011). Rather, this 
relationship could also work in the opposite way, such that 
poor health or depression contributes to greater perceptions 
of stress (Mitsonis, Potagas, Zervas, & Sfagos, 2009). Indeed, 
research shows that certain health problems and psychoso-
cial factors produce a stressed state across a variety of age 
groups. For instance, specific psychological domains and con-
textual factors have been shown to produce perceptions of 
being stressed in both midlife (Scott, Whitehead, Bergeman, 
& Pitzer, 2013) and later life (Scott et al., 2011). Specifically, 
in older adults (54–91 years) loneliness, poor neighborhood 
quality, and financial strain are all important predictors of 

perceived stress (Scott et al., 2011), whereas in middle-aged 
adults (37–64 years), higher levels of loneliness are associ-
ated with greater perceptions of stress (Scott et al., 2013). 
Thus, different mental health and contextual factors affect 
perceptions of stress in adulthood. The aim of this article 
is to better understand how depressive symptoms relate to 
changes in perceived stress in mid- and later life in a sample 
of Black adults and the modifying effect of age, given that 
different factors emerge as more salient in midlife versus 
old age. In particular, we sought to explore the bidirectional 
relationships between (1) stress–depression and (2) depres-
sion–stress and whether age modifies these associations.

Stress and Depression in African Americans
Although there has been an increase in psychiatric re-
search on the prevalence of mental disorders in older 
African Americans (Aranda et al., 2012; Chatters, Taylor, 
Woodward, & Nicklett, 2015; Pickett, Bazelais, & Bruce, 
2013; Woodward, Taylor, Abelson, & Matusko, 2013), few 
studies have investigated key risk factors that shape not 
only mental health within this population but also their 
perceptions of stress. “Social scientists have long noted 
that racial/ethnic minorities experience disproportionately 
higher levels of certain risk factors, such as racism (Harrell, 
2000; Paradies et  al., 2015; Williams & Mohammed, 
2009), which then puts them at a greater risk for depres-
sion” (Kessler, Mickelson, & Williams, 1999; Molina & 
James, 2016, p. 2), and this depression is often more se-
vere and disabling when compared with non-Latino Whites 
(Williams et al., 2007).

Over the course of their lives, older Blacks have endured 
a lifetime of discriminatory practices, including segregated 
neighborhoods, political disenfranchisement, worse med-
ical care, and underserved and under-resourced schools. 
Research shows that older Blacks compared with non-
Hispanic Whites report more discrimination, including a 
higher prevalence of major lifetime and everyday discrim-
ination (Ayalon & Gum, 2011; Luo, Xu, Granberg, & 
Wentworth, 2012); and these discriminatory events have 
been linked to worse mental health outcomes such as de-
pression. For instance, Mouzon, Taylor, Keith, Nicklett, 
and Chatters (2017) examined the association between 
everyday discrimination (defined as chronic, and unfair 
treatment that occurs in commonplace social encounters; 
Kessler et  al., 1999) and mental health outcomes in a 
sample of older Blacks aged 55 and older. They found that 
everyday discrimination (measured by overall, racial, or 
nonracial) was associated with a higher risk of psychiatric 
disorders, depressive symptoms, and serious psycholog-
ical distress (Mouzon et al., 2017). Likewise, other studies 
have also found that older Blacks reporting high levels of 
everyday discrimination also experience more depressive 
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symptoms (Marshall & Rue, 2012). A  common finding 
across these studies is a dose–response relationship: greater 
discrimination is associated with worse mental health in 
older Blacks. A finding confirmed by a recent meta-analysis 
of studies published between 1983 and 2013 (Paradies 
et  al., 2015) and a more recent literature review of arti-
cles published through 2019 (Williams, Lawrence, Davis, 
& Vu, 2019), showed, in general, racism and discrimina-
tion are associated with an increased risk of diagnosed de-
pression. Moreover, stress exposure in terms of everyday 
discrimination, chronic stress, and financial stress has been 
associated with higher depressive symptoms in Blacks, 
even after adjusting for other stress exposures and psycho-
logical resources (Erving, Satcher, & Chen, 2020). Thus, 
investigating the association between stress and depression 
in older Blacks is important.

Depression and Perceived Stress
Although considerable research has shown a robust re-
lationship between stress and depression in older adults 
(Ghorbani et  al., 2008; Guo et  al., 2018; Kwag, Martin, 
Russell, Franke, & Kohut, 2011; Liu et  al., 2017), few 
studies (Scott et  al., 2011, 2013), if any, have examined 
the depression–stress association and determined whether 
psychological conditions, like depressive symptoms, 
are implicated as a potential contributor to elevated 
perceptions of stress in Blacks. Two broad possibilities 
exist, therefore: (1) stress operates as a causal factor in 
the typical stress–outcome relationship as identified by 
most studies or (2) stress might instead be a byproduct 
of those dynamics. The Byproduct Model was tested and 
postulated by Ghorbani and colleagues (2008). They argue 
that “generalized perceptions of stress may arise from an 
anxiety-inducing view of the world as uncontrollable” 
(p. 959). In this Byproduct Model, perceived stress is a con-
sequence or byproduct of one’s view of the world, rather 
than an antecedent (Ghorbani et al., 2008). This perspec-
tive is based on the idea that anxiety has been increasingly 
identified as a correlate of perceived stress and found to 
completely explain the relationship between stress and de-
pression, such that the relationship between generalized 
perceived stress and depression is completely dependent 
on changes in perceived control and anxiety. That is to 
say, that anxiety is frequently correlated with greater 
perceived stress, suggesting that anxiety might be linked to 
perceptions of stress (Ghorbani et al., 2008). Anxiety has 
further been identified as a stress-related precursor to de-
pression (Ghorbani et  al., 2008). Research also indicates 
that anxiety is a key component of and a risk factor for 
depression (Chorpita & Barlow, 1998). This theoretical 
framework thus implies that depression may predict one’s 
perceived level of stress.

To date, few studies have examined the association be-
tween depressive symptoms and longitudinal perceptions 
of stress exclusively among middle to older age Blacks. As 

most of the aforementioned mental health stress studies 
have been cross-sectional, used recursive partitioning 
techniques (regression trees and random forests), and 
conducted on majority White samples, with less than 20% 
of the participants being African American. This article 
examines the bidirectional relationships between psy-
chosocial measures of stress and mental health in Blacks. 
Specifically, this study tests the bidirectional longitudinal 
relationships between (1) stress and depression and (2) 
depression and stress, and whether these associations are 
modified by age. We hypothesize that higher perceived 
stress levels will be associated with greater depressive 
symptoms at follow-up. Likewise, we hypothesize that 
higher levels of depressive symptoms will contribute to the 
appraisal that life is stressful and these associations will 
further vary by age.

Research Design and Methods

Study Design

The present study used a correlational research design to 
explore the bidirectional relationships between stress and 
depression and depression and stress. This type of research 
design recognizes trends and patterns in the data, but it 
does not go so far in its analysis to prove causes for the 
observed patterns. Thus, cause and effect are not the basis 
of this type of observational research design. Given that 
there may not be a causal relationship between stress and 
depression and depression and stress, this study examined 
the data, bidirectional relationships, and distributions of 
variables, but does not assert causality.

Sample

The Baltimore Study of Black Aging—Patterns of Cognitive 
Aging (BSBA-PCA) is a longitudinal study designed to ex-
amine changes in cognition, health, and psychosocial factors 
among middle-aged and older Blacks. It has a total sample 
of 602 adults (aged 49–95 years; M = 69.1; SD = 9.8) at the 
first time point (Wave 1) and 450 adults (aged 51–96 years; 
M = 71.4; SD = 9.2) at the second time point (Wave 2), on 
average approximately 33 months later.

The BSBA-PCA used convenience sampling to recruit 
Black adults aged 48 years and older from 29 senior apart-
ment buildings and 1 senior center in the city of Baltimore, 
Maryland. A trained research assistant assessed each par-
ticipant on two separate occasions (Wave 1 and Wave 2), 
spaced roughly 3 years apart. Each testing session lasted ap-
proximately 2.5 h and consisted of a face-to-face interview 
in which participants completed a battery of cognitive tests, 
three blood pressure and lung functioning measurements, 
as well as measures that assessed demographic and other 
health-related factors. Data collection lasted 18  months 
and took place between 2006 and 2008 (Aiken-Morgan, 
Gamaldo, Sims, Allaire, & Whitfield, 2015; Gamaldo et al., 
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2014; Sims et al., 2015; Thorpe, Clay, Szanton, Allaire, & 
Whitfield, 2011).

The present study consisted of 450 community-dwelling, 
independently living Black adults (aged 51–96  years; 
M  =  71.4; SD  =  9.2) who completed both waves of the 
BSBA-PCA institutional review board approval obtained 
from Duke University #1610) (Aiken-Morgan et al., 2015; 
Gamaldo et al., 2014). These data are not publicly acces-
sible (principal investigator: K. E. Whitefield).

Attrition

Between the two waves of data collection, there were 152 
participants lost due to attrition (i.e., death, refusal, reloca-
tion, and sickness). To address losses to follow-up, we used 
an independent two-sample t test and Pearson’s chi-square 
test to compare those who remained in the study with those 
who dropped out on key demographics, depression, and 
perceived stress variables. Specifically, tests of differences 
between completers and dropouts were based on an inde-
pendent two-sample t test with equal variances for monthly 
family income (range: less than $100 to $2,300 or more), 
depressive symptoms, and perceived stress level. Pearson’s 
chi-square test was used for categorical age, sex, and ed-
ucation. We found that participants who dropped out of 
the study did not significantly differ by sex, education, 
depressive symptoms, or perceived stress level from those 
who completed both waves. These findings were similar 
to what other studies have reported (Aiken-Morgan et al., 
2015; Gamaldo et al., 2014). However, there were signifi-
cant differences between completers and dropouts by age 
categories (Pearson χ 2 (3)  =  20.33, p  =  .000) and family 
income (t(576)  =  −2.09, p  =  .037), such that those who 
remained in the study were older and had higher monthly 
incomes versus those who dropped out. Four participants 
who had missing data on any of the demographic, de-
pression, and/or perceived stress outcome variables were 
excluded from the present analyses. This resulted in a final 
analytic sample of 446 participants for the stress–depres-
sive symptoms analyses. Two additional participants who 
were missing on the perceived stress outcome variable at 
follow-up were further excluded, resulting in a final ana-
lytic sample of 444 participants for the depression–stress 
analyses.

Measures

Perceived stress
This study used a 14-item version of the Perceived Stress 
Scale (PSS) (Cohen et al., 1983) to measure the presence of 
psychological stress in the past 30 days. Although this classic 
tool was originally developed in 1983, it remains one of the 
most widely used instruments for global stress assessment. 
Scale items are intended to capture both the occurrence of 
stressful events and how an individual appraises stressful 

events when they arise. Representative questions included: 
“In the last month, how often have you …: ‘been upset be-
cause of something that happened unexpectedly’; ‘felt that 
you were unable to control the important things in your 
life’; and ‘felt nervous and stressed’?” Respondents indicate 
on a five-point Likert-type scale ranging from 1 (never) to 
5 (very often) how often these feelings and thoughts have 
occurred in the last month. Higher scores indicate a greater 
perceived stress level. Sample range = 3 (never) to 43 (very 
often). Coefficient alpha reliability for the PSS ranges from 
0.84 to 0.86. Depending upon time to retest, test–retest re-
liability ranges between 0.55 and 0.85 (Cohen et al., 1983).

Depressive symptoms
Depressive symptoms were assessed using the 20-item 
Center for Epidemiologic Studies Depression scale (CES-
D) (Radloff, 1977). The CES-D is a brief, well-validated 
self-report measure designed to assess depressive symp-
tomatology in the general population (Kohout, Berkman, 
Evans, & Cornoni-Huntley, 1993). This 20-item scale 
has been used as an indicator of negative psychological 
well-being among older Black adults and measures one’s 
current level of depressive symptoms or the extent to which 
a person feels depressed (Sims et al., 2011). Representative 
questions included: “I felt depressed”; “I felt that every-
thing I  did was an effort”; “My sleep was restless”; “I 
enjoyed life” (reverse-coded) and “I could not get ‘going’.” 
Responses were (0) “rarely or never,” (1) “sometimes,” (2) 
“frequently,” or (3) “most of the time.” Positive valence 
items were reverse-coded and summed resulting in a con-
tinuous measure; higher scores on the CES-D suggest more 
depressive symptoms. Reliability estimates for the CES-D 
range from 0.87 (Wave 1)  to 0.85 (Wave 2)  (Radloff, 
1977).

Control variables
Control variables included age, sex, years of education, and 
chronic health conditions. Age was measured in years and 
categorized as 50–59 (reference group), 60–69, 70–79, and 
80 and older. Sex was dichotomized with female as the ref-
erence category. Years of education was measured by the 
highest grade attained and treated as continuous. A count 
of chronic conditions was created by summing participants’ 
self-report of whether they had been told by a physician or 
nurse any of the following conditions (yes/no response): di-
abetes, cardiovascular disease, high blood pressure/hyper-
tension, arthritis, stroke, heart attack, angina, and asthma. 
Due to the small number of participants reporting having 
had a heart attack or angina, a binary variable (0 = absent 
and 1 = present) representing heart troubles was created, as 
done by other studies (Thorpe et al., 2011). We examined 
these conditions as they represent a “multisystem of 
dysregulation” (Wei, Levine, Zahodne, Kabeto, & Langa, 
2020, p. 5) and disproportionally affect Blacks (Witters & 
Wood, 2014). All seven conditions were summed to create a 
continuous variable representing the total number of health 
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conditions as done by other studies (Aiken Morgan, Sims, 
& Whitfield, 2010). This approach provided greater varia-
bility in examining health problems and/or disease burden 
among Blacks versus using a binary scale of individual 
health conditions, that is, two or more health conditions 
versus those with one or none as done by other studies 
(Byrd, Thorpe, & Whitfield, 2019; Carmasin, Mast, Allaire, 
& Whitfield, 2014; Thorpe et al., 2011).

Statistical Analyses

Descriptive statistics were calculated to examine the 
demographic and health characteristics of the sample at 
follow-up. Ordinary least squares (OLS) linear regres-
sion was used to examine two bidirectional longitudinal 
relationships: (1) the stress–depression and (2) depres-
sion–stress association. For example in the latter model, 
change-score OLS regression (Wolinsky et al., 2011) was 
used to examine the relationships between baseline de-
pression and changes in perceived stress, controlling for 
baseline perceived stress, age, sex, education, and health 
problems. This approach has been used by other longi-
tudinal studies on older Black adults (Byrd, 2017; Byrd 
et al., 2019). To determine whether the effect of perceived 
stress on depression and depression on perceived stress 
levels varied by age group, regression models included 
interaction terms between (1) age and baseline perceived 
stress and (2) age and baseline depression. To facilitate in-
terpretation of our OLS estimates, we generated empirical 
change plots to display the predicted depression and stress 
slopes in the data according to each age group for signifi-
cant interaction terms.

All p values less than .05 were considered statistically 
significant. Analyses were conducted using STATA, version 
15, software (StataCorp., 2017).

Results

Sample Characteristics

Table  1 presents the demographic characteristics of the 
BSBA-PCA sample who completed both waves. Of the 450 
participants, there was good representation across the age 
groups with those 80 and older being nearly 17% of the 
sample. The majority of the sample was female (77.33%) 
and had an average education of 11.52  years (range 
0–22 years). The majority of participants reported having 
diabetes (26.91%), high blood pressure (61.96%), and 
arthritis (48.84%). The mean perceived stress score was 
19.80 (range 3–43) and the average level of depression was 
13.45 (range 0–38). We further examined age differences 
in perceived stress levels and depressive symptoms at base-
line and follow-up to better understand the modifying ef-
fect of age (Table 2). We found significant age differences 
at baseline and follow-up for both perceived stress and 
depressive symptoms, except for those 60–69  years did 

not significantly differ from 50–59 years old on follow-up 
depression scores (b  =  −1.16, p  =  .062). Overall, Blacks 
in their 50s had significantly higher stress and depression 
scores at baseline and follow-up compared with those 
older than 50. The largest differences were seen for base-
line perceived stress scores, such that those 70 and older 
had significantly lower scores (M = 16.27 and 16.16, re-
spectively) than those 50–59 years (M = 21.57).

OLS Regression Models

Initial analyses tested the typical directional stress–depres-
sion relationship. This analysis showed a relationship in 
the expected direction, that is, stress leading to more de-
pressive symptoms over time, but the effect was not sta-
tistically significant (b  =  0.01, p  =  .642). The interaction 
term between age and baseline perceived stress was also 
nonsignificant (F(3,434)  =  0.56, p  =  .639). Results, that 
is, the unstandardized (b) adjusted regression coefficients 
from the change-score multiple linear regression models, 
are given in Table 3. Additional analyses tested the atyp-
ical depression–stress relationship. The association be-
tween baseline depression and changes in perceived stress 
level, controlling for baseline cognition, age, sex, educa-
tion, and chronic health conditions is displayed in Table 4. 
Baseline perceived stress was positively associated with 
a change in follow-up perceived stress level (b  =  0.21,  
p < .001). The change-score OLS model illustrates that 

Table 1. Sample Characteristics of the Participants Who 
Completed Baseline and Follow-Up

Characteristics

% Age (years)  
 50–59 9.47
 60–69 20.76
 70–79 27.57
 80+ 16.94
% Female 77.33
% Years of education  
 No education (0 years) 0.17
 Grade school (8 years or less) 8.64
 High school (9–12 years) 47.34
 College, vocational or trade school (13–16 years) 15.61
 Graduate school (17+ years) 2.82
Chronic health conditions  
 Diabetes 26.91
 Cardiovascular disease 22.26
 Hypertension 61.96
 Arthritis 48.84
 Stroke 14.45
 Heart troubles 16.11
 Asthma 14.78
Mean perceived stress score (SD) 19.80 (7.50)
Mean depression score (SD) 13.45 (4.49)

Note: Baltimore Study of Black Aging—Patterns of Cognitive Aging (N = 450).
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higher levels of depression are associated with more perceived 
stress at follow-up and this relationship varies by age group 
(F(3,432)  =  3.86, p  =  .010). In addition sex (b  =  0.89, 
p  =  .218) and education (b  =  0.16, p  =  .146) were both 
nonsignificant predictors of changes in perceived stress 
level, whereas chronic conditions was significant (b = 0.16, 
p = .003). Overall results indicate that higher baseline de-
pressive symptoms contribute to the future appraisal that 
life is stressful and this association is modified by age.

Figure  1 plots the estimated effects of follow-up 
perceived stress scores by depressive symptoms and age 
group. Specifically, it plots the OLS-derived estimates of 
the post-estimation contrasts of group differences and their 
95% confidence intervals. This figure helps to quantify the 
significant differences in perceived stress slopes between 
age groups; whereas 60–69 years old differ from the 50- to 

59-year-old cohort, they do not differ from the other two 
age groups. More specifically, the incremental changes in 
perceived stress (or slope of change) becomes steeper as 
baseline scores of depressive symptoms increase for those 
60–69 years old. This suggests that depressive symptoms 
have a greater impact on perceived stress levels among 
those in their 60s compared with those in their 50s. Overall 
this figure indicates that individuals in their 60s show a dis-
tinct pattern in their predicted values or slopes of perceived 
stress that becomes steeper at higher levels of depressive 
symptoms.

Discussion and Implications
The goal of this article was to examine the bidirectional 
longitudinal relationships between (1) stress and depres-
sive symptoms and (2) depressive symptoms and changes 
in perceived stress levels over time; and whether these 
associations are modified by age using a sample of mid-
dle-aged and older Blacks. While the typical finding of 
stress impacting depressive symptoms was not signifi-
cant, the main findings show that higher levels of depres-
sive symptoms are associated with changes in perceptions 
of stress over time in Blacks. More specifically, the results 
showed that greater depressive symptoms at baseline were 
associated with higher perceived stress levels at 33-month 
follow-up and this relationship varied by age; whereby, 
Blacks in their 60s had significantly higher perceived stress 
scores than those in their 50s. These findings demonstrate 
that greater depressive symptoms at baseline are associated 
with an increased perception of stress at follow-up, partic-
ularly among those in their 60s. These findings suggest that 
depressive symptomology is important to consider when 
examining changes in global perceptions of stress among 
middle-aged and older Blacks.

Blacks, in comparison to other racial/ethnic groups, 
experience higher levels of stress (Sheffler & Sachs-
Ericsson, 2016) and greater race-related stress in par-
ticular (Utsey, Chae, Brown, & Kelly, 2002). Previous 
studies have shown that race-related stress (vs. stressful 

Table 3. Change-Score Regression Analysis for Baseline 
Perceived Stress Predicting Changes in Depression Among 
Adults in the Baltimore Study of Black Aging—Patterns of 
Cognitive Aging (N = 446)

b (SE)

Baseline depression 0.17*** (0.03)
Agea (years)  
 60–69 −1.82 (1.28)
 70–79 −2.39 (1.28)
 80+ −1.75 (1.54)
Female 1.29** (0.48)
Education −0.03 (0.07)
Chronic health conditions 0.24 (0.14)
Baseline perceived stress −0.03 (0.05)
Agea × Baseline stress interaction  
 60–69 0.06 (0.06)
 70–79 0.05 (0.06)
 80+ −0.002 (0.08)
R2 0.152

Note: b = unstandardized coefficient; SE = standard error.
aReference group = 50–59 years.
*p < .05, **p < .01, ***p < .001.

Table 2. Regression Analysis for Age Differences in Perceived Stress (PSS) and Depression (CES-D) at Baseline and Follow-Up 
Among Adults in the Baltimore Study of Black Aging—Patterns of Cognitive Aging

 Baseline b (SE) Follow-up b (SE)

 PSS1 CES-D1 PSS2 CES-D2

Agea (years)     
 60–69 −3.50*** (1.16) −4.81*** (1.10) −2.24* (1.04) −1.16 (0.62)
 70–79 −5.30*** (1.15) −4.84*** (1.09) −2.28* (1.03) −1.77*** (0.61)
 80+ −5.42*** (1.38) −3.88*** (1.32) −3.41** (1.36) −1.86* (0.80)
Constant (50–59 years) 21.57*** (10.93) 15.06*** (0.89) 21.81*** (0.85) 14.72*** (0.50)

Note: b = unstandardized coefficient; SE = standard error; PSS = Perceived Stress Scale; CES-D = Center for Epidemiologic Studies Depression scale.
aReference group = 50–59 years.
*p < .05, **p < .01, ***p < .001.
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life events; Utsey, Giesbrecht, Hook, & Stanard, 2008) 
and institutional racism-related stress (measured by the 
Index of Race-Related Stress; Utsey & Ponterotto, 1996) 
are significant predictors of poor psychological health 
(e.g., psychological distress, mental health status) in older 
Blacks (Utsey, Chae, et al., 2002; Utsey, Payne, Jackson, 
& Jones, 2002; Utsey et  al., 2008). Thus, the impact of 
race-related stress on depressed mood may be particularly 
unique to the Black experience in the United States and 
perhaps confers greater risk. As such, discrimination and 
other types of race-related stress may contribute to de-
pressive symptoms, which in turn are associated with fu-
ture perceptions of stress and the overall reported stress 
levels of Blacks. Hence, future studies should continue to 
explore the bidirectional longitudinal relationships be-
tween stress–depression and depression–stress, as well 
as examining multiple measures of stress, including in-
dividual and institutional racism-related stress, as the 
pathways by which the contextual features of one’s en-
vironment shape a person’s psychological well-being and 
perceptions of stress remain unclear.

Our findings are further consistent with previous work 
that shows mental health, psychosocial, and contextual 
factors are predictive of stress perceptions among mid-
dle-aged and older adults (Scott et  al., 2011, 2013). For 
instance, Scott and colleagues (2011) examined how var-
ious contextual features (e.g., social isolation, neighbor-
hood quality, health problems, age discrimination, financial 
concerns, and recent life events) of later life contribute to 
overall feelings of stress. Their findings show that loneliness 
is a key psychological domain in predicting perceptions of 
stress. However, this cross-sectional study was limited in 

that it used a relatively all White cohort of older adults, 
that is, approximately 90% of the full sample was White, 
whereas the remaining 10% was Black or African American 
(Scott et  al., 2011). In comparison, the current study in-
cluded a larger sample of all Black adults and highlights 
the varied pathways and elucidates possible but different 
contributors to perceived stress levels. It may be hat 
whereas loneliness has been shown to consistently influence 
stress perceptions among Whites (Scott et al., 2011, 2013), 
depressive symptoms may be more salient among Blacks. 
Another strength of the current study is that it assessed the 
depression–stress relationship longitudinally and explored 
changes in perceptions of stress over time versus at one 
time point, providing additional support that mental health 
differentially influences changes in perceptions of stress in 
middle-aged and older Blacks.

An individual’s reported level of perceived stress may 
provide insight into the extent by which he or she generally 
feels overwhelmed or overloaded. However, the psycholog-
ical factors contributing to this appraisal may not be the 
same across age groups or individuals, especially in racial 
and ethnic minorities who have typically been excluded 
from this type of research (Scott et al., 2011). Individual 
variability in psychological and contextual factors such as 
depressive symptoms, loneliness, or financial strain may 
better elucidate the differential factors contributing to 
perceptions of stress in older Blacks and Whites. Scholars 
have argued that Blacks are not a homogenous group 
and although they have a shared history or ancestry their 
everyday experiences may differ (Whitfield et  al., 2008). 
As such, within-group comparisons may better explain 
sources of individual variability in perceptions of stress in 
Blacks. The current study findings suggest that depressive 
symptoms may be a key risk domain and psychological 
source of individual variability in perceptions of stress in 
older Blacks.

Table 4. Change-Score Regression Analysis for Baseline 
Depression Predicting Changes in Perceived Stress Among 
Adults in the Baltimore Study of Black Aging—Patterns of 
Cognitive Aging (N = 444)

b (SE)

Baseline perceived stress 0.21*** (0.05)
Agea (years)  
 60–69 −3.97*** (1.39)
 70–79 −2.43* (1.45)
 80+ −2.51 (1.92)
Female 0.89 (0.72)
Education 0.16 (0.11)
Chronic health conditions 0.66*** (0.22)
Baseline depression 0.21 (0.05)
Agea × Baseline depression interaction  
 60–69 0.27*** (0.08)
 70–79 0.16 (0.09)
 80+ 0.03 (0.13)
R2 0.304

Note: b = unstandardized coefficient; SE = standard error.
aReference group = 50–59 years.
*p < .05, **p < .01, ***p < .001.

Figure 1. The longitudinal relationship between baseline depression 
and changes in perceived stress as moderated by age (50–80+ years). 
Baltimore Study of Black Aging—Patterns of Cognitive Aging (N = 444). 
Note: Adjusted for sex, education, and chronic health conditions.

Innovation in Aging, 2020, Vol. 4, No. 5 7

Copyedited by: NI



Some limitations of the current study should be 
recognized. First, the BSBA-PCA was a sample of conven-
ience drawn from community-dwelling older Blacks living 
in Baltimore so generalizability to Blacks who reside in 
other regions of the country or in rural settings may be lim-
ited. Research demonstrates rural Blacks reporting more 
material hardship and poorer self-rated physical health 
have higher levels of depressive symptoms and psycholog-
ical distress compared with their counterparts with less 
hardship and better self-rated health. Further, older rural 
Blacks have more symptoms of psychological distress than 
their younger counterparts, suggesting that older rural 
Blacks may be at higher risk for mental health problems 
and warrant further study (Weaver, Taylor, Chatters, & 
Himle, 2018). Additionally, having a larger longitudinal 
sample may have yielded different findings because the 
present analyses were based on participants who completed 
both waves of the BSBA-PCA. Second, perceived stress 
(the primary outcome in the depression–stress relation-
ship) was based on the participant’s subjective appraisal of 
stressful experiences, although the ability to examine these 
relationships longitudinally in Blacks is quite novel and 
provides additional explanatory power. Nonetheless, this 
study was limited in that it used only a single subjective 
measure of global stress and different findings might result, 
if additional measures were included. Measures of stress ex-
posure, such as checklists of negative life events and counts 
of chronic conditions, may appear to be objective on face 
value; however, the reporting of these events is hampered 
by the appraisal process and tends to be intertwined with 
the reporting itself (Dohrenwend, 2006; Monroe, 2008). As 
such, these measures may be best described as subjectively 
identified stress exposure and may not operate the same as 
objective interview-based measures (Duggal et  al., 2000). 
Future studies should include multiple measures of stress 
including race-related stress, given that much discussion in 
the stress literature has centered on the notions of objective 
and subjective measures of stress (Monroe, 2008). One key 
strength of the PSS is that it helps us understand how dif-
ferent situations affect our feelings and our perceived stress 
level. Moreover, the subjective data available for the present 
analyses provide important information on the contexts of 
people’s lives and the degree to which life, in general, is seen 
as stressful (Ghorbani et al., 2008; Scott et al., 2011). Third, 
measures of anxiety were not included in the BSBA-PCA 
data or the present analyses. There is potential support for 
observing that depression will influence perceptions of stress 
via anxiety, that is, the Byproduct Model, given that anxiety 
is a risk factor for depression (Chorpita & Barlow, 1998) 
and has been identified as a byproduct of stress (Ghorbani 
et al., 2008). However, depression and anxiety are distinct 
medical conditions. While the two may overlap, they can 
have independent effects on stress perceptions. Thus, to test 
whether the depression–stress association observed in the 
current study is driven by anxiety rather than depression, 
the BSBA-PCA sample would need to include participants 

with symptoms of clinical anxiety, in particular, Generalized 
Anxiety Disorder. Thus, the present study does not assert 
causality. Rather, it shows how one’s mental health (based 
on depressive symptoms) may put individuals at differen-
tial risk for perceiving their life as stressful; however, future 
work should include multiple measures of psychological 
health to further examine these associations.

Conclusions
This study found that more depressive symptoms predicted 
greater perceptions of stress in old age, particularly among 
Blacks in their 60s. This finding highlights the diverse 
pathways mental health produces changes in one’s perceptions 
of stress over time. It may be among those in their 60s, the 
impact of depressive symptoms on perceived stress differs in 
part because of the varying demands from work, financial 
and retirement planning, and family responsibilities such as 
caring for grandchildren and great-grandchildren. In other 
words, older Blacks perceive their lives as stressful for dif-
ferent reasons. Public health efforts often target interventions 
based on demographic characteristics. The highest perceived 
stress in this sample was found among Blacks in their 60s 
who also reported high levels of depressive symptoms; how-
ever, these participants only differed from those in their 50s 
and not those in much older age categories (i.e., 70s and 80s). 
These differences may be rooted in the complex life contexts 
in which individuals operate such as around work, finances, 
and family. Although perceived stress is commonly employed 
as a predictor, research has not focused adequately on the psy-
chological factors that are precursors to these perceptions. The 
current study identified depressive symptoms as a particularly 
important antecedent of this relationship. Intervention and 
prevention strategies need to be designed to consider the di-
verse pathways to perceived stress and the modifying influence 
of age. By doing so, we may better understand the complexity 
of individual differences in perceptions of stress in middle age 
and older Black adults, which may further generalize to other 
populations, offer means for reducing health disparities, and 
provide the basis for more appropriate cross-race comparisons.
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