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Abstract

Objective: Vascular burden is associated with cognitive deficits and a form of late-life
depression, vascular depression (VaDep), which is marked by decreased white matter integrity,
executive dysfunction, poor treatment response, and functional disability. Older Black Americans
represent a vulnerable population at risk of developing VaDep, but the literature in this group

is limited. Thus, the goal of this systematic review is to summarize the existing literature that
informs our understanding of VaDep in older Black Americans, including cognitive, functional,
and psychosocial outcomes.

Method: Following Preferred Reporting Items for Systematic Reviews and Meta-analyses
guidelines, studies were identified that examined the relationship between vascular disease or
vascular risk factors and that either had a sample of at least 75% Black participants or conducted
race-specific analyses. Thirty studies met all inclusion criterion based on review of both authors.

Results: Overall, studies support the construct of VaDep in older Black Americans. There
is preliminary support for VaDep-related cognitive and functional deficits, and mixed findings
regarding racial disparities in prevalence of VaDep.

Conclusion: This review underscores the need for further neuroimaging and neuropsychological
research in Black older adults with comorbid depression and vascular disease. Findings also
highlight the importance of screening for depressive symptoms in Black individuals with multiple
vascular risk factors.
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Late-life depression is associated with a host of negative outcomes such as structural
and functional brain changes, dementia, and all-cause and cardiovascular-related mortality
(Alexopoulos, 2019; Wei et al., 2019). However, late-life depression consists of multiple
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endophenotypes, which complicate the ability of healthcare providers to successfully treat
these symptoms (Masse-Sibille et al., 2018). Vascular depression (VaDep) represents a
major sub-group of late-life depression that is especially treatment resistant (Bella et

al., 2010; Gunning-Dixon et al., 2010) and that may have particular relevance for Black
Americans given the elevated rates of vascular disease present in this group (Persaud et al.,
2012).

Vascular Disease in Black Americans

A wealth of studies document racial and ethnic disparities in vascular diseases, such

as stroke and coronary artery disease, and vascular risk factors, including hypertension,
diabetes, and obesity. Black Americans have almost twice the rate of obesity and diabetes
as well as higher odds of hypertension, heart attack, stroke, and cardiovascular-related
mortality compared to White Americans (Tabaei et al., 2019; Zhang & Rodriguez-Monguio,
2012). In fact, Black Americans are reported to have the highest rates of hypertension in the
world (Mozaffarian et al., 2016).

In addition to race group differences in individual behavioral and lifestyle choices,

social determinants, such as inequalities in health care access, unemployment, and
poverty, contribute to racial disparities in VD/VRF (Mensah, 2018). Recent research also
highlights the importance of neighborhood characteristics in vascular disparities, including
housing quality, environmental pollution, availability of healthy foods, neighborhood
walkability, and access to green spaces (Diez Roux, 2016; Havranek et al., 2015). Racial
segregation has been shown to contribute to vascular disease risk in Black Americans,
with one study showing each standard deviation increase in the degree of neighborhood
segregation was associated with a 12% increase in CVD risk (Kershaw & Albrecht,

2015). Moreover, Black Americans are subject to greater degrees of common sources

of stress, such as socioeconomic concerns and safety concerns, as well as high levels

of perceived discrimination—stressors that are compounded in the time of COVID-19
(Ajilore & Thames, 2020). Chronic stress, including race-related stress, has a direct effect
on physiological mechanisms, such as elevated cortisol and chronic inflammation, that
increase vascular risk (Kershaw & Albrecht, 2015; Vadiveloo & Mattei, 2017). Racism and
discrimination are known to be associated with VD/VRF (Dolezsar et al., 2014; Everson-
Rose et al., 2015; Stepanikova, Baker, et al., 2017).

In comparison to other racial groups, older Black Americans with vascular disease and
vascular risk factors (VD/VRFs) have increased risk of white matter hyperintensities
(WMHs)—neuroimaging indicators of white matter damage—and brain atrophy (Brickman
et al., 2008), at least partially due to racial disparities in healthcare access (Divers et al.,
2013). Low socioeconomic status (Waldstein et al., 2017) and lifetime racial discrimination
(Beatty Moody et al., 2019) have both been linked to greater white matter lesion volume in
Black Americans. Black Americans are also more likely to have severe WMH in subcortical
regions (Nyquist et al., 2014), greater prevalence of silent lacunar strokes (Prabhakaran et
al., 2008), less overall white matter, and greater overall white matter lesion volume (Hsu

et al., 2018). Other studies have shown that larger WMH volume predicts worse language,
speed, and executive functioning specifically in Black Americans (Zahodne et al., 2015).
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Vascular Depression

Objective

VD/VRFs are also associated with depression, especially in older adults, though the research
in this area is largely based on samples that are predominantly or exclusively White. The
vascular depression (VaDep) hypothesis put forth by Alexopoulos et al. (1997) posits that
vascular disease may “predispose, precipitate, or perpetuate” (p. 915) some forms of late-life
depression. Clinically, VaDep is characterized by co-occurrence of depressive symptoms
and VD or VRFs, cognitive impairment, psychomotor retardation, and poor response to
antidepressant treatment (Aizenstein et al., 2016; Taylor et al., 2013), although there have
been mixed results regarding the symptom profile of VaDep (Naarding et al., 2009). Other
common features of VaDep include anhedonia, absence of family history of depression, and
functional disability (Chang et al., 2016; Krishnan et al., 2004). Neurocognitive sequelae of
VaDep are also common (Johnson et al., 2019); VaDep puts older adults at greater risk of
developing mild cognitive impairment (Kim et al., 2016), Alzheimer’s disease, and vascular
dementia (Diniz et al., 2013). Relatedly, executive dysfunction is a key feature of VVaDep

and is linked to more severe WMH and poor treatment response (Culang-Reinlieb et al.,
2011; Pimontel et al., 2016). VaDep, therefore, occurs within the context of widespread
brain vulnerability.

An imaging-based definition has also been proposed for VVaDep using the presence of deep
WMH as evidence of cerebrovascular disease (Krishnan et al., 1997). Across both clinical
and MRI-defined VVaDep, mood symptoms are thought to originate from microstructural
insults to the cerebrovascular system, specifically to frontolimbic white matter tracts that
underlie both cognitive and emotional functions (Dalby et al., 2010; Sheline et al., 2008;
Taylor et al., 2013). Not all older adults with vascular disease develop depression or
cognitive changes, thus Taylor et al. (2013) have suggested a threshold model for VVaDep
such that one must accumulate and surpass an initial level of vascular damage to these
neural circuits before frontolimbic compromise is seen in the form of depressive, and
often cognitive, symptoms. VaDep accounts for as many as 50% of all older adults with
Major Depressive Disorder (MDD; Park et al., 2015). Given the insidious disintegration of
white matter pathways over time, individuals who develop VaDep tend to develop first-time
depressive symptoms in late life (Krishnan et al., 2004) and experience greater chronicity
than non-vascular depression (Barch et al., 2012).

Since Black Americans have a higher prevalence of vascular disease (Tabaei et al., 2019)
and greater WMH burden (Hsu et al., 2018) compared to other racial groups, this population
may be at high risk of VaDep. However, there is little research to date that examines the
VaDep framework in older Black Americans. VaDep is associated with treatment resistance,
cognitive deficits, and functional disability (Aizenstein et al., 2016), therefore synthesizing
what is known about VaDep in Black Americans is vital for directing future research and
informing successful depression treatment for a vulnerable and underserved population.
Thus, the aims of this systematic review are to i) identify and characterize the existing
literature on VaDep in Black Americans, including cognitive, functional and psychosocial
outcomes, and ii) identify methodological issues and gaps in the literature to inform future
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research on this topic. VaDep is generally studied in adults over the age of 65; however,
given the limited research on VaDep in Black Americans, this review includes all relevant
studies with a mean sample age of at least 50.

This review was performed in accordance with the preferred reporting items for systematic
reviews and meta-analyses (PRISMA) guidelines (Moher et al., 2010).

Search Strategy

The literature was systematically searched through the PubMed and APA PsyciInfo
electronic databases to identify academic research articles that examined the relationship
between VD/VRFs and later-life depression (i.e., after age 50) in Black Americans. Searches
were conducted in December 2020 and were restricted to academic journals and to human
research. No publication year restrictions were applied. An example of a search within the
APA PsyclInfo database is as follows: (african americans or black americans or blacks)
AND (cardiovascular disease or heart disease or vascular disease) AND (elderly or aged or
older or elder or geriatric or senior) AND (depression or depressive disorder or depressive
symptoms or MDD). See Table 1 for a complete list of search terms by database. After
relevant articles were identified through database searches, reference lists of the selected
articles were also examined to identify studies not identified during initial searches.
Reference lists were reviewed for relevant titles, which led to abstract and then full-text
review of articles that met eligibility criteria.

Study Selection

Both authors screened each article to determine appropriateness for this review, with
disagreements resolved by the senior author. We examined the title, abstract, and full text of
each article to determine eligibility.

Eligibility Criteria—Articles identified by the database searches were selected for full-
text review if they were in English and the title or abstract indicated that the purpose

of the article was to examine both depression (or depressive symptoms) and VD/VRFs.
Multi-racial samples were required to either include race-specific analyses or comprise at
least 75% Black participants in order to allow the inclusion of studies with majority Black
samples, which can provide valuable information given the paucity of studies comprising
only Black participants. The bi-directional relationship between depression and vascular
disease is well-documented (for a review, see Zhang et al., 2018), however in order

to examine how vascular disease can “predispose, precipitate, or perpetuate” depression
(Alexopoulos et al., 1997, p. 915) in line with the VVaDep hypothesis, we excluded studies
in which depression predicted subsequent VD/VRFs. We also excluded studies of post-
stroke depression because post-stroke depression and VaDep are considered separate, albeit
related, constructs (Newberg et al., 2006). However, studies in which history of stroke
was considered as one of multiple VD/VVRFs were permitted. Studies in which the target
population was recruited for a chronic medical illness that was not vascular in nature
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(e.g., chronic kidney disease, cognitive impairment/dementia), or that included a psychiatric
illness other than depression were excluded.

Database searches identified 293 articles, all of which were screened for eligibility based on
title and abstract. A total of 35 articles were identified for full-text review, and 27 of these
articles met eligibility criteria (see Figure 1). An additional three articles were identified
through reference list review.

Data Extraction

Results

Association

Both authors extracted the following data from the selected studies and organized the data
into a matrix in a standardized spreadsheet in order to systematically compare study aims,
sample size, methodology, and outcomes: publication details, study characteristics (e.g.,
study setting and sample design [cross-sectional or longitudinal]), depression measures
and method of depression diagnosis (e.g., CES-D vs. clinical interview or medical record
review), VD/VRF measures (e.g., self-report or physician diagnosis), age range and mean
age, and sample characteristics (e.g., sample size, percent Black, community vs. inpatient).

The senior author assessed bias for each study using a modified JBI Checklist for
Analytical Cross Sectional Studies. Each of the items in the checklist was given a score

of 0 or 1 based on meeting the specified criteria, for a total of seven possible points
(inclusion criterion, description of subjects and setting, objective and standard measurement
of condition, identification of confounds, dealing with confounds, valid and reliable
outcome measurement, and appropriate statistics). Longitudinal studies had three additional
criteria from the Tool to Assess Risk of Bias in Longitudinal Symptom Research Studies
Aimed at the General Population from the CLARITY Group at McMaster University:
representativeness of the sample, accurate outcome assessment at baseline and follow-up,
and missing data. The total JBI bias score for each study, with higher scores indicating better
quality, are provided in Table 2. The table also notes the two longitudinal studies where any
risk of bias was noted based on the additional criterion.

Overall, results of the studies revealed 1) cross-sectional and longitudinal associations
between VD/VRFs and depression or depressive symptoms in Black Americans, consistent
with the VaDep hypothesis; 2) mixed findings regarding race differences in the prevalence of
comorbid depression and VD/VRF; and 3) evidence that comorbid VD/VRF and depression
is associated with negative cognitive, functional, and psychosocial outcomes in Black
Americans.

of Vascular Risk with Depression

Greater vascular risk was consistently associated with depression across all cross-sectional
(n=25) and longitudinal studies (/7= 5), as well as across the use of self-report (7= 9) and
objective measures of vascular risk (7= 21). The studies included a mix of community (7=
21) and inpatient (n = 9) samples. The majority of studies examined depressive symptoms
based on self-report questionnaires, with the exception of four studies that examined the
relationship between VD/VRFs and MDD using a diagnostic interview or medical diagnosis
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to determine depression status. A major limitation of the present literature is that history of
depression was not evaluated as a potential confound.

Cross-Sectional Research—A positive relationship between vascular risk and self-
reported depression was identified among studies with Black or primarily Black (= 83%
Black) samples (Baker et al., 1996; Hamm et al., 1993; Okwumabua et al., 1997; Yochim,
Kerkar, et al., 2006; Yochim, MacNeill, et al., 2006; Yochim et al., 2003). For example,
Yochim et al. (2003) found that 17% of the high-risk vascular group had elevated depressive
symptoms compared to 10% in the low-risk (£ 1 VRF) group. Yochim, Kerkar, et al.

(2006) replicated and expanded these findings in 1,034 Black older Americans and found
that even when controlling for physical health, the high-risk group was significantly more
likely to have depressed mood (13.4%) compared to the low-risk group (7.6%). However,
assessment of depression lacked sensitivity in these studies given that both designs utilized
one question from the 36-Item Short Form Survey (“How much of the time during the past
4 weeks have you felt down-hearted and blue?”) to categorize depressed and non-depressed
groups. In studies using the Center for Epidemiology Studies Depression scale (CES-D), a
well-validated self-report measure of depression among older adults, high vascular risk was
still significantly related to greater total depressive symptoms as measured by total CES-D
score (Hamm et al., 1993) and when a CES-D clinical cut-off score was used to define
depressed/non-depressed groups (Baker et al., 1996). Another study found that people who
scored above the clinical cutoff on the CES-D were more likely to report hypertension,
arteriosclerosis, and circulatory problems compared to those who screened negative for
depression (Okwumabua et al., 1997).

Nine cross-sectional studies examined the relationship between VRFs and depressive
symptoms using medical diagnosis, diagnosis confirmed by blood sample, or blood pressure
measurements as opposed to self-report measures of VRFs (Hajjar et al., 2009; Lamar

et al., 2015; Mast, MacNeill, et al., 2004a; Sharma et al., 2009). Of two studies that

used inpatient populations and medical diagnosis of VRFs, both found that elevated, self-
reported depressive symptoms were positively associated with the presence of vascular
conditions (Mast, MacNeill, et al., 2004a; Sharma et al., 2009). However, use of convenience
sampling based on consecutive admission to each respective medical facility indicates

a methodological weakness of both studies. Mast, MacNeill, et al. (2004a) found that
geriatric rehabilitation inpatients with two or more VD/VRFs (excluding stroke) were 1.78
times more likely to have depression than individuals with one or fewer VD/VRFs when
controlling for impairment in activities of daily living, cognitive impairment, and medical
disability. Although the use of a medically frail population may not be generalizable to
larger groups of older adults, a strength of this study includes the researchers’ ability to
confirm VD/VRFs based on ICD-9 criteria for hypertension, diabetes, and atrial fibrillation
in a large sample.

One study included both inpatients and outpatients with confirmed heart failure and found
that 40% of the sample had clinically significant depressive symptoms (Dickson et al.,
2013). With a single exception, in which greater depressive symptoms were associated
with lower rather than higher blood pressure (Heard et al., 2011), all other studies with
physician diagnosis or direct measurement of VD/VRFs, including obesity, hypertension,
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and inflammation, provide further support that depression and depressive symptoms are
associated with vascular disease (Andrews et al., 2020; Lamar et al., 2015; Sims et al.,
2020; Taylor et al., 2008). Of note, Lamar et al. (2015) provided evidence that individuals
with high risk of metabolic syndrome (= 3 VRFs) endorsed significantly more depressive
symptoms on the CES-D compared to the low (1-2 VRFs) and no-risk groups, which is
consistent with the vascular threshold model of VVaDep. Although the sample consisted of
50% Black Americans, interpretation of these results is limited because the authors did not
report the impact of incremental metabolic syndrome risk on depression specifically for
Black Americans.

Longitudinal Research—The potential for high vascular risk (= 2 VRFs) to influence
depressive symptoms over time was examined by two research groups using self-report
measures of both VVRFs and depression (Carmasin et al., 2014; Yochim, MacNeill, et al.,
2006). Using an odds ratio as a measure of effect size, Carmasin et al. (2014) identified
that after 2.5 years, regardless of baseline depression, the high-risk vascular group was 2.61
times more likely than the low-risk group to develop depression as classified by a clinical
cut-off score on the CES-D (Carmasin et al., 2014). This finding provides quality evidence
that high vascular burden significantly increases one’s risk of depression across time.

This relationship was detected even though VRFs were assessed via self-report of lifetime
diagnosis (i.e., “have you ever been told by a nurse or doctor that you have...”), which likely
limits the accuracy of VVRF report. Additional support for a temporal relationship between
high vascular burden and depression was found in a small (n7= 134) inpatient rehabilitation
sample, which revealed that the presence of two or more VRFs predicted higher depressive
symptoms after three months (Yochim, MacNeill, et al., 2006). Taken together, these data
provide limited evidence that a positive temporal relationship exists between high rates

of self-reported VD/VRFs and depression across both community and medically fragile
samples of older Black Americans.

Two longitudinal studies were conducted by the same research group within small geriatric
inpatient samples (=100 and 7= 77) (Mast, MacNeill, et al., 2004b; Mast, Neufeld,

et al., 2004) and provided evidence that medically-diagnosed VRFs predict depression
over time. Findings revealed that the presence of two or more VRFs was associated with
higher depressive symptoms after six months (Mast, Neufeld, et al., 2004) and 18 months
of follow-up (Mast, Neufeld, et al., 2004; Mast, Yochim, et al., 2004). Specifically, one
study reported that high vascular risk resulted in 5.6 times greater likelihood of having a
positive depression screen at six months, five times greater likelihood at 18 months, and
overall greater likelihood of having persistent depression across timepoints compared to the
low-risk group (Mast, Neufeld, et al., 2004). For patients without baseline depression, high
vascular burden also predicted new-onset depression at six and 18 months (Mast, Neufeld,
et al., 2004). It is important to note that these samples were small and medically frail with
significant dropout rates, which impacts the generalizability of the results.

Race Differences in Prevalence of Comorbid Vascular Disease and Depression

Results were mixed in studies that compared the prevalence of VaDep in Black Americans
to other racial groups (Azar et al., 2005; Gonzélez & Tarraf, 2013). Gonzélez and Tarraf
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(2013) provided strong support for the relationship between VRFs and depression in Black
Americans through findings from a large, nationally representative sample of older adults
in which diagnosis of MDD at or after age 50 was determined through a gold-standard
diagnostic interview (see Table 2). Black Americans had the highest rate of cardiovascular
disease compared to other racial groups (65.4%) but were the least likely racial group

to meet criteria for both cardiovascular disease and MDD (4.7%). However, amongst
participants diagnosed with MDD, Black Americans were the group most likely group to
have a co-occurring diagnosis of cardiovascular disease (74.4%). This is consistent with
other studies that found that Black inpatients with coronary artery disease were 1.6 times
more likely than their White peers to score above the clinical cutoff on the CES-D (Boutin-
Foste, 2008), and that older adults with comorbid diabetes and depression were more likely
to be Black (Cummings et al., 2016). Race differences were also notable in a study that
found depressive symptoms were associated with aortic calcification in Black women but
not White women (Lewis et al., 2009).

In contrast, Azar et al. (2005) found no racial differences in prevalence of VD/VRFs or
depression in a community sample (/7= 362) of Black and White Americans, and the
interaction between race and vascular risk did not predict self-reported depressive symptoms
in their sample, similar to four other studies that found no race differences in the association
between various VD/VRF and depression (Freedland et al., 1991; Remigio-Baker et al.,
2014; Rohyans & Pressler, 2009; Waldman et al., 2009). It is noteworthy that these studies
that found no differences primarily used self-report measures of depressive symptoms,
which more likely captures subthreshold depressive symptoms and does not control for past
history of depression.

Hajjar et al. (2009) also used the CES-D to measure depressive symptoms in a large
community sample (7= 580; 14% Black American), and, using latent profile analyses,
identified a class of individuals with poor executive function, slow gait speed, and elevated
depressive symptoms. In the overall sample, increased rates of vascular conditions were
associated with this triad of symptoms, which the authors identified as a “vascular

aging” phenotype. Mixed methods were used to identify VRFs; although self-report
history was used to identify diabetes, heart disease, stroke, and congestive heart failure,
researchers measured participants’ blood pressure on site to provide an objective measure
of hypertension. Black Americans made up a minority of the overall sample, however they
were more likely to present with this vulnerable phenotype than White Americans.

Reinlieb et al. (2014) also provided tentative evidence of race differences in VaDep. An
analysis of a small (7= 42) sample of clinically depressed individuals enrolled in an
8-week trial of antidepressants revealed that Black Americans were more likely than White
Americans to have VaDep (61% vs. 10%) (Reinlieb et al., 2014). This represents the only
study to examine racial differences in VVaDep using the Krishnan et al. (1997) criteria of
WMH to define VVaDep, however results from this study should be interpreted with caution.
The sample of Black Americans was small (= 18), and only 16 of the 42 individuals
enrolled overall were classified as having VaDep.
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Overall, six studies found that Black Americans with VD/VRFs, including cardiovascular
disease (Gonzalez & Tarraf, 2013), coronary artery disease (Boutin-Foste, 2008), diabetes
(Cummings et al., 2016), and aortic calcification (Lewis et al., 2009) were more likely

to have co-occurring depression compared to other racial groups (Hajjar et al., 2009;
Reinlieb et al., 2014). Five studies found no racial differences in prevalence of VD/VRFs or
depression (Azar et al., 2005; Freedland et al., 1991; Remigio-Baker et al., 2014; Rohyans
& Pressler, 2009; Waldman et al., 2009), although these studies used primarily self-report
measures of depressive symptoms which are more likely to capture subthreshold depressive
symptoms and do not control for past history of depression. The strongest evidence for

race differences comes from Gonzéalez and Tarraf (2013), the only study to use a diagnostic
interview to identify major depressive symptoms with onset in late life. Lack of standardized
matching procedures between racial groups may also account for the lack of significant
findings. Further evidence is needed to accurately evaluate the presence of racial differences
in VaDep prevalence.

Cognitive Outcomes Associated with Comorbid VD/VRF and Depression

Only two studies with self-report VRF data examined VaDep-related cognitive outcomes
(Carmasin et al., 2014; Yochim, MacNeill, et al., 2006). Relative to other cognitive domains,
self-reported vascular burden predicted overall lower cognition and mild decreases in
processing speed over the course of 2.5 years (Carmasin et al., 2014). Another group
identified a more complex relationship with cognition: VRF burden did not independently
predict verbal fluency performance, although VRF burden predicted greater depression
scores and greater depression scores predicted worse verbal fluency over a six-month period
(Yochim, MacNeill, et al., 2006).

A variety of cognitive deficits related to VRFs and depression, including deficits in
executive functioning, were identified across studies in which objective measures of VRFs
were used. Black Americans were more likely than White Americans to be part of a

group with elevated depressive symptoms and worse performance on executive functions as
measured by Trail Making Test B (Hajjar et al., 2009). Lamar et al. (2015) also reported
that objectively measured elevated systolic blood pressure and fasting blood glucose levels
predicted worse memory and learning scores in Black Americans, but not White Americans.
Relatedly, an interaction between vascular risk and executive functioning deficits was
found to predict depressive symptoms, such that depressive symptoms increased for the
high-risk vascular group only when low performance was demonstrated on the Initiation/
Perseveration (I/P) subscale of the Mattis Dementia Rating Scale (Mast, Yochim, et al.,
2004). Consistent with these findings, Reinlieb et al. (2014) provided limited support that
those with MRI-defined VaDep may perform worse on the I/P subscale and Stroop Color/
Word Test compared to a non-vascular depression group, as well as had slower reaction
times.

Taken together, studies using both self-report (Carmasin et al., 2014; Yochim, MacNeill, et
al., 2006) and objective measures of VD/VRFs (Hajjar et al., 2009; Lamar et al., 2015; Mast,
Yochim, et al., 2004; Reinlieb et al., 2014) support that VaDep in older Black Americans
may be associated with cognitive deficits, particularly deficits in executive functioning.
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Replication in larger samples is required in order to draw accurate conclusions about the
relationship between VaDep and cognition in Black Americans.

Functional and Health Outcomes Associated with Comorbid VD/VRF and Depression

Seven studies also examined secondary functional or health outcomes of VaDep (Carmasin
et al., 2014; Hamm et al., 1993; Yochim, Kerkar, et al., 2006; Yochim et al., 2003).

High vascular risk and presence of depression in community samples of Black Americans
predicted a greater number of doctor’s visits and number of days spent sick in bed (Yochim
et al., 2003), worse subjective physical health (Hamm et al., 1993; Yochim, Kerkar, et al.,
2006), significantly more comorbid medical illnesses (Hamm et al., 1993), and poorer self-
care (Dickson et al., 2013) than their non-depressed counterparts. In Black inpatients with
heart failure, those who were depressed had an increased risk for 30-day readmission (Lu
etal., 2017). Some evidence for racial differences was also identified: compared to White
Americans, Black Americans with co-occurring cardiovascular disease and MDD reported
more days of functional impairment (Gonzélez & Tarraf, 2013), and baseline depressive
symptoms and worsening of symptoms were associated with increased all-cause mortality
and hospitalization in Black but not White participants (Mentz et al., 2015).

Members of the “vascular aging” phenotype defined by Hajjar et al. (2009) were more likely
to be Black American compared to other racial groups, impaired in instrumental activities
of daily living, and more likely to perform poorly on physical performance measures.
Additionally, older Black Americans with acute decompensated heart failure and depression
had significantly longer hospital stays, more health comorbidities, and a greater likelihood
of having more severe and physically limiting heart failure symptoms than those without
depression (Sharma et al., 2009). The depressed group additionally reported high rates of
functional impairment and significantly worse quality of life compared to those with low
depression scores (Sharma et al., 2009).

The present literature is limited by the heterogeneous methods used to examine functional
outcomes related to VaDep in Black Americans, although the variety of methods indicate
the multi-faceted functional impact that VaDep may have in this population. For example, it
is clear that the co-occurrence of vascular conditions and depression in this population are
associated with health factors such as hospitalization rates and mortality (Lu et al., 2017;
Mentz et al., 2015; Sharma et al., 2009; Yochim et al., 2003), health behaviors (Dickson
etal., 2013; Hamm et al., 1993), and quality of life (Gonzalez & Tarraf, 2013) in addition
to traditional activities of daily living (Hajjar et al., 2009). Further research is required

to more clearly determine the impact of VVaDep across activities of daily living and other
measurements of function and wellness in Black American samples.

Psychological Outcomes Associated with VaDep

While specific depressive symptoms were not well characterized in this review, one study
found that urban, socially-isolated Black American elders were likely to have co-occurring
VRFs and elevated depression with themes of isolation and loss (Baker et al., 1996).
Furthermore, individuals with multiple VRFs and depression perceived themselves as having
less control over their health than those with one or fewer VRFs (Hamm et al., 1993). The
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only study that evaluated psychological characteristics of VaDep among studies that did not
rely on self-report VD/VRF data was research performed by Reinlieb et al. (2014). Based
on evaluation of 16 participants with MRI-defined VaDep, there is limited evidence that
those with VaDep were less likely to have a family history of affective illness, more likely
to experience psychomotor retardation, and more likely to have an earlier age of onset than
those with non-vascular depression (Reinlieb et al., 2014). Further research and replication
are needed to determine the symptom profile of VaDep.

Discussion

The present systematic review broadly supports the validity of the VaDep hypothesis in
older Black Americans; specifically, that VD/VVRFs increase the likelihood of developing
depressive symptoms within this racial minority group. Although the literature is limited

in research with strong objective measures of VRFs (e.g., WMH data), there is tentative
evidence for a threshold effect of vascular risk in this population such that risk of depression
appears to increase when two or more VRFs are present. Preliminary evidence also suggests
that a relationship between VaDep, functional disability, and cognitive deficits exists among
Black Americans in a way similar to VaDep in the broader literature. However, due to
limitations of the available body of research such as reliance on self-report VD/VRF data,
lack of substantive neurocimaging data, and longitudinal research limited by short time to
follow-up, only limited conclusions can be drawn about the causative nature of VD/VRFs
on depression, or about the clinical features of VaDep (e.g., symptom profile or treatment
response) in comparison to the broader literature. Despite these limitations, the available
data converge with the main tenants of the VVaDep hypothesis and support the critical need
for further investigation of this construct in Black Americans.

In the broader VaDep literature, vascular disease has been proposed to contribute
significantly to a threshold of neurocognitive vulnerability, which, once crossed, increases
the likelihood that an older adult will develop depression (Taylor et al., 2013). This review
supports the concept of a vascular threshold effect, such that older Black Americans were
more likely to have depression in the presence of two or more vascular conditions (Azar et
al., 2005; Carmasin et al., 2014; Hamm et al., 1993; Lamar et al., 2015; Mast, MacNeill,
et al., 2004a, 2004b; Mast, Neufeld, et al., 2004; Yochim, Kerkar, et al., 2006; Yochim,
MacNeill, et al., 2006; Yochim et al., 2003). No individual VD/VRFs were found to
independently predict depression in this review (Lamar et al., 2015; Mast, MacNeill, et
al., 2004a), therefore increased risk of depression may be due to the cumulative burden

of vascular disease in this population. Perhaps in contrast, the disconnection hypothesis of
VaDep posits that focal damage to white matter tracts, rather than global severity of WMH,
underlies the brain’s vulnerability to VaDep (Taylor et al., 2013). Due to the absence of
neuroimaging data in the available literature, the role of focal WMH versus cumulative
cerebrovascular disease burden in VaDep onset for older Black Americans is not clear.

Executive dysfunction, as studied in mostly non-Black samples, has been reported as a
key feature of VVaDep that may underly co-occurring functional disability (Alexopoulos

et al., 2002) and poor antidepressant response (Sheline et al., 2010). The present review
provides preliminary support for a relationship between executive functioning deficits and
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VaDep in Black Americans (Hajjar et al., 2009; Mast, Yochim, et al., 2004; Reinlieb

et al., 2014; Yochim, MacNeill, et al., 2006). Additionally, in a large sample of Black
Americans across 2.5 years, high self-reported vascular burden was found to be linked to
overall lower cognition and mild decreases in processing speed (Carmasin et al., 2014),
which is consistent with the known impact of VaDep on cognition in mostly non-Black
samples (Aizenstein et al., 2016). Some racial differences in cognitive function were also
identified: elevated glucose and systolic blood pressure negatively affected learning and
memory scores only in Black Americans (Lamar et al., 2015). This early evidence of a
potentially race-specific cognitive profile in Black Americans with VaDep highlights the
need for comprehensive neuropsychological research.

VaDep has also historically been characterized by functional disability out of proportion

to the severity of depressive symptoms (Aizenstein et al., 2016; Chang et al., 2016). The
present review provides converging evidence to support that VaDep in Black Americans is
also associated with functional disability. Across both inpatient and community samples,
those with high vascular risk and depression were more likely to experience worse quality
of life, longer hospital stays (Sharma et al., 2009), more health comorbidities (Hamm et al.,
1993; Sharma et al., 2009), more doctor’s visits (Yochim et al., 2003), and worse physical
function and disability (Gonzélez & Tarraf, 2013; Hajjar et al., 2009) compared to those
with lower vascular risk and depression.

Lastly, although higher prevalence of VVaDep in Black Americans was anticipated due to
disproportionate rates of vascular disease compared to White Americans, findings from

the present review are inconclusive. Evidence from a methodologically strong study with

a nationally representative sample supports that Black Americans are the most likely

racial group to have comorbid cardiovascular disease when a diagnosis of MDD is

present (Gonzalez & Tarraf, 2013). In contrast, no difference was observed between Black
Americans and White Americans in a moderately-sized sample (Azar et al., 2005). Although
racial differences in prevalence rates of VaDep were not confirmed, Gonzalez and Tarraf
(2013) also revealed potential race-specific consequences of VaDep: Black Americans
with both cardiovascular disease and MDD reported significantly more days of functional
impairment compared to White Americans and all other racial/ethnic minorities with these
co-occurring conditions. Much larger-scale comparison studies are required to accurately
identify whether the prevalence, course, and functional outcomes of VaDep differs between
racial groups.

The synthesis of the available data concerning VaDep in Black Americans highlights major
limitations of the current research, although it is important to note that publication bias is
inherently present in this review given that only articles published in academic journals were
examined. First and foremost, the “two or more” threshold of vascular risk has yet to be
systematically studied against other potential thresholds (e.g., levels of MRI-defined WMH)
in Black Americans, and there was great variability in the number of VD/VRFs examined
per study. The literature also lacks standardization regarding what should be classified as a
VRF when examining the VaDep hypothesis. For example, some studies included history of
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stroke as a VRF whereas this was exclusionary in others, and across studies there was a mix
of potentially well-controlled VRFs (e.g., hypertension) and more severe vascular diseases
(e.g., congestive heart failure). Age of onset and severity of those illnesses were also not
reported, and the majority of studies with large, community samples relied on self-report
data of VRFs, which is known to be unreliable (Cigolle et al., 2018). Given this variability,
it is difficult to draw firm conclusions about what threshold of vascular risk increases risk of
VaDep in Black Americans.

Limitations in the assessment of depression in Black Americans must also be considered.
Evidence suggests the symptom presentation of depression may differ in Black compared to
non-Hispanic white individuals (Bailey et al., 2019), and differences in the psychometric
properties of depression assessment measures across race have been documented (for

a review, see Dotson et al., 2019). This underscores the need for culturally sensitive
assessment of depression in both research and clinical settings (Qureshi et al., 2011). A
related limitation is potential confounds from comorbid psychological conditions, such

as substance use or anxiety disorders, which were not consistently controlled for across
previous studies in this area. This raises the possibility that other symptoms mediate or
moderate the relationship between VD/VRFs and depression.

Overall, the lack of consistent neuroimaging, neuropsychological, and longitudinal data
prevents inferences about the causal nature of vascular risk on depression. Additionally,
inherent risk of publication and reporting bias likely affected the review of this literature,
given that only primary research studies published in academic journals were reviewed.
Despite these limitations, patterns in the data may be interpreted to provide useful directions
for future research and educate healthcare practitioners on the need to screen for depression
when vascular risk is present in older Black Americans.

Future Research Recommendations

Based on findings from this review, future directions for VVaDep research in Black Americans
are clear. The relationship between WMH and VaDep is well documented (Salo et al.,
2019), yet no research examining WMH and VaDep in Black Americans exists, to our
knowledge. Specifically, future research should answer the following questions: Does
location and/or burden of WMH predict depression among older Black Americans with
vascular disease? Is high vascular burden (= 2 VRFs) a useful clinical predictor of VVaDep

in this population? Are WMH among Black Americans with VaDep associated with
functional impairment, executive dysfunction, or other cognitive deficits? Does treatment
(with exercise, antidepressants, and/or VRF management) improve integrity of white matter
as well as the course of VaDep in Black Americans? Do Black Americans with VaDep have
disproportionately severe WMH burden compared to their White counterparts?

In addition, immune dysregulation has been proposed as an underlying factor of late-life
depression (Alexopoulos & Morimoto, 2011) given that both the natural aging process

and depressive states have separately been linked to inflammatory response (Franceschi &
Campisi, 2014; Harrison et al., 2009). This mechanistic theory may have particular relevance
for Black Americans since early life adversity and lifetime discrimination have been linked
to greater concentrations of systemic inflammatory markers in midlife for Black Americans,
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but not White Americans (Slopen et al., 2010; Stepanikova, Bateman, et al., 2017). Future
research, therefore, should examine the role of inflammation in the development of VaDep in
Black Americans.

History of depression was rarely controlled for in this literature and the use of cut-off scores
on depression measures limits our understanding of depression as a dimensional construct.
Future research should clarify the depressive symptom dimensions (e.g., apathy, sadness,
psychomotor slowing) experienced by Black Americans with VaDep and examine racial
differences in symptom profiles. For example, religiosity and spirituality have been shown
to play a significant role in older Black Americans’ experience of depression and depression
care (Turner et al., 2019; Wharton et al., 2018), therefore VaDep symptoms may present
uniquely among Black American elders. Under-diagnosis and inadequate management of
MDD in Black Americans is already well documented (Agyemang et al., 2014; Das et

al., 2006), therefore this research is critical for informing culturally-sensitive diagnosis and
treatment of VaDep.

Finally, VaDep and vascular cognitive impairment share common neurobiological substrates
and cognitive deficits, such as white matter lesions, neuroinflammation, and executive
dysfunction (Luca & Luca, 2019; Taylor et al., 2013; Vinciguerra et al., 2020). Our
understanding of and treatments for both disorders would be informed by future studies

that examine the interrelationships between these neurobiological changes, mood disruption,
and cognitive impairment in Black Americans.

Practice Recommendations

Conclusion

The results of this review have implications for neuropsychologists’ day-to-day practice
with Black clients. Although more work needs to be done, the existing literature attests

to the importance of screening for depression in late middle-aged (age 50) and older

Black clients who have co-occurring vascular illness, particularly when two or more
VD/VRFs are present. Neuropsychologists should not only be aware of the potential
comorbidity of VD/VRFs and depression, but should also consider the potential impact

of this comorbidity on neuropsychological test performance, especially in the domain of
executive functioning. Impairment due to VaDep should be ruled out before making a
diagnosis of vascular dementia or other neurodegenerative conditions with fronto-subcortical
profiles (e.g., considering the severity and breadth of impairment, which are typically greater
in dementia than in depression). In addition, reduction of vascular risk, for example through
diet and exercise, may be an important intervention for older Black Americans with VVaDep
and an important preventative strategy for older Black Americans at risk of developing
VaDep.

The present review supports the validity of the VVaDep framework in aging Black
Americans. Specifically, a vascular threshold model may be relevant, such that the risk

of depression is higher when two or more VD/VRFs are present. Consistent with the
broader VaDep literature, the co-occurrence of VD/VRFs and depressive symptoms is
associated with functional disability and cognitive deficits in Black Americans. There is also
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preliminary support for differing cognitive profiles between Black and White Americans
with co-occurring depression and vascular disease. Neuroimaging, neuropsychological,
and longitudinal research is required to more fully characterize the psychological and
neurobiological profile of VaDep in Black Americans. At this time, the evidence suggests
that healthcare providers should screen for depression in Black Americans aged 50 and
older, particularly when two or more vascular risk factors are present.
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Search Terms

Table 1

Database

Search Terms

PubMed

((("African Americans"[Mesh]) AND "Cardiovascular Diseases"[Mesh]) AND ("Depression”[Mesh] OR "Depressive
Disorder"[Mesh] )) AND "Aged"[Mesh]

((stroke[MeSH Terms]) AND depression[MeSH Terms]) AND african americans[MeSH Terms]

APA Psyclinfo

(african americans or black americans or blacks) AND (cardiovascular disease or heart disease or vascular disease) AND
(elderly or aged or older or elder or geriatric or senior ) AND ( depression or depressive disorder or depressive symptoms or
major depressive disorder )

stroke AND (depression or depressive disorder or depressive symptoms or major depressive disorder) AND ( african
americans or black americans or blacks )
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