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Abstract

Objective—Discrimination is posited to underlie racial disparities in hypertension. Extant
literature suggests a possible association between racial discrimination and blood pressure,
although inconsistent findings have been reported. The aim of this comprehensive systematic
review was to quantitatively evaluate the association between perceived racial discrimination with
hypertensive status and systolic, diastolic, and ambulatory blood pressure.

Method—Electronic database search of PubMed and PsycINFO (keywords: blood pressure/
hypertension/diastolic/systolic, racism/discrimination/prejudice/unfair treatment) was combined
with descendancy and ascendancy approaches. Forty-four articles (A= 32,651) met inclusion
criteria. Articles were coded for demographics, hypertensive diagnosis, blood pressure
measurement, discrimination measure and constructs, study quality, and effect sizes.

Results—Random effects meta-analytic models were tested based on Fisher’s Z, the derived
common effect size metric. Overall, perceived racial discrimination was associated with
hypertensive status, Zppertension = 0.048, 95% CI [.013, .087], but not with resting blood pressure,
Zsystolic = 0.011, 95% CI [-.006, .031], Zyjastosic = -016, 95% CI [-.006, .034]. Moderators that
strengthened the relation included sex (male), race (Black), age (older), education (lower), and
hypertensive status. Perceived discrimination was most strongly associated with nighttime
ambulatory blood pressure, especially among Blacks.

Conclusions—Despite methodological limitations in the existing literature, there was a small,
significant association between perceived discrimination and hypertension. Future studies should
consider ambulatory nighttime blood pressure, which may more accurately capture daily variation
attributable to experienced racial discrimination. Perceived discrimination may partly explain
racial health disparities.
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Hypertension is markedly more prevalent among Blacks than Whites (42% vs. 28.8%), with
racial health disparities documented for decades (e.g., Burt et al., 1995; Centers for Disease
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Control and Prevention, 2011). Among Blacks, hypertension has an earlier age of onset, with
greater severity, and is associated with greater pressure related target-organ damage and
higher cause-attributable mortality, compared with Whites (American Heart Association,
2005; Ferdinand & Armani, 2007). Blacks typically present with higher risk profiles,
including obesity, physical inactivity, cigarette smoking, excess sodium, low socioeconomic
status, limited access to quality health care, family history of cardiovascular disease, and
stress (Crimmins, Kim, Alley, Karlamangla, & Seeman, 2007). However, these risk factors
alone do not adequately account for observed racial differences (Cornoni-Huntley, LaCroix,
& Havlik, 1989). Racial discrepancies persist even after controlling for socioeconomic status
(Hayward, Crimmins, Miles, & Yang, 2000). Moreover, researchers have failed to
demonstrate any risk factors that are biologically unique to Blacks, despite extensive focus
on genetics (Hertz, Unger, Cornell, & Saunders, 2005). In fact, the Black—White disparity in
hypertension is less consistent when considered internationally (Cooper et al., 2005), which
further challenges the role of biological mechanisms as a plausible explanation. Together,
these findings have led researchers to consider other psychosocial and environmental factors
that may explain the observed hypertension disparities, namely, racial discrimination and
racial segregation.

Shifting from biological explanations, researchers have increasingly focused on social
aspects of racism, including discrimination and segregation, that may better account for the
racial disparities in hypertension observed among industrialized countries (Brondolo, Brady
ver Halen, Pencille, Beatty, & Contrada, 2009; Goodman, 2000; Mujahid, Diez Roux,
Cooper, Shea, & Williams, 2011; White et al., 2011). Racial discrimination leads to
inequitable access to social, educational, and material resources that have both direct and
indirect effects on health status (Adler & Rehkopf, 2008; Adler & Snibbe, 2003; Gallo &
Matthews, 2003). Racial discrimination has been associated with a range of poorer health
outcomes including respiratory conditions, diabetes (Karlsen & Nazroo, 2002), somatic
complaints (Bowen-Reid & Harrell, 2002), and chronic health conditions (Finch, Kolody, &
Vega, 2000; Gee, Spencer, Chen, & Takeuchi, 2007). Perceived discrimination has been
posited to be an underlying determinant of racial disparities in hypertension.

The predominant theoretical explanation linking perceived discrimination and hypertension
is conceptually grounded in the cardiovascular reactivity hypothesis (Krantz & Manuck,
1984). Perceptions of racial discrimination are stressful life experiences (Clark, Anderson,
Clark, & Williams, 1999) that create emotional distress (Landrine, Klonoff, Corral,
Fernandez, & Roesch, 2006) and serve as a potent psychosocial stressor (Brondolo, Gallo, &
Myers, 2009). Studies that experimentally simulate exposure to racism (e.g., films depicting
racism; harassment by confederates) have found that racist stimuli provoke greater reactivity
among Blacks than nonracist stimuli (Fang & Myers, 2001; Guyll, Matthews, &
Bromberger, 2001; McNeilly et al., 1995; Sutherland & Harrell, 1986). Blacks who report
past experiences with racism also exhibit exaggerated blood pressure reactivity (Clark,
2000). These findings largely support the tenet of reactivity linking racism as a stressor with
heightened blood pressure.

Previous literature reviews suggest a plausible relation between discrimination and health.
Although several reviews discuss the relation broadly across multiple health outcomes (e.g.,
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physical health; Pascoe & Smart Richman, 2009; Williams & Mohammed, 2009), Brondolo
and colleagues focus exclusively on blood pressure and hypertension. In 2003, Brondolo,
Rieppi, Kelly, and Gerin (2003) found the extant literature was “mixed and inconsistent” and
elucidated methodological limitations that obscure the relation between perceived
discrimination and hypertension. More recently, Brondolo, Love, Pencille, Schoenthaler, and
Ogedegbe (2011) described the relation as “weak, but small” and suggested findings are
more consistent with ambulatory blood pressure and institutional forms of racism. Others
have concluded the association is “complex and unclear” (Williams & Mohammed, 2009) or
alluded to such (Paradies, 2006). However, these conclusions are predominantly based on
pooled findings of hypertensive status and blood pressure measurement. Drawbacks of
qualitative reviews include the focus on statistical significance and use of “vote count”
methods, in which an entire study is categorized as having a positive, negative, or null
relation; rarely is the magnitude of the association considered nor is the contribution of the
moderator quantified. Quantitative reviews, or meta-analyses, aim to address these
shortcomings by examining the pattern (direction and magnitude) of evidence across studies
to derive a cumulative effect, the consistency of effect sizes, and the contribution of
moderators. Some previous reviews discussed moderators in the relation between perceived
discrimination and hypertension, including coping style or social support (J. P. Harrell, Hall,
& Taliaferro, 2003; Pascoe & Smart Richman, 2009); discrimination time frame, type,
number of items, or psychometric quality (Paradies, 2006; Pascoe & Smart Richman, 2009);
stress (Williams & Mohammed, 2009); obesity and smoking (Brondolo et al., 2011); and
socioeconomic status (Brondolo et al., 2003; 2011). However, the extent to which these
moderators affect the relation between study features and effect sizes is unknown. In the
only quantitative review, Pascoe and Smart Richman (2009) conducted a meta-analysis of
perceived discrimination and multiple health outcomes. Although blood pressure was
included within the 36 physical health outcome studies, only 12 had blood pressure
outcomes, including two that reported redundant results; thus, the review did not
systematically include relevant findings from several other blood pressure and hypertension
studies. Taken together, a comprehensive, quantitative review of current research remains to
be completed.

The aim of the present systematic review was to quantitatively examine the association
between racism and hypertension. Specifically, a meta-analysis was conducted to ascertain
the size and magnitude of the effect between perceived discrimination with hypertensive
status as well as resting systolic and diastolic blood pressure. Further, the roles of individual-
level (e.g., age, sex, socioeconomic status, social support, body mass index, smoking status)
and methodological (e.g., perceived discrimination measure, hypertensive diagnosis, blood
pressure assessment) factors in moderating the associations were evaluated.

Selection of Studies

Studies were identified through literature searches of PsycINFO and PubMed electronic
databases for the years 1970 to March 2012 (see Figure 1) using keywords (b/ood pressurel
hypertensionl diastolicl systolic and racism/discrimination/prejudice/unfair treatment). For the
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248 initially identified studies, all titles and abstracts were reviewed; the level of agreement
between two independent coders was high (x = .91); in cases of disagreement, the article
was retained for further consideration. Next, ascendancy and descendancy approaches were
used to identify additional articles. Finally, letters of solicitation were sent to authors who
published two or more articles on the topic, requesting possible data from unpublished
manuscripts, including nonsignificant findings. Researchers’ suggestions did not pertain to
any nonredundant data. A total of 145 potentially relevant studies were identified for full
review. Upon completed review, 44 articles were included in the meta-analysis (see Figure 1
for literature search strategy).

Article Coding

Sample size, demographic information (e.g., age, sex, income, education, marital status),
physical health characteristics (e.g., smoking), body mass index (BMI), methodology (e.g.,
recruitment, inclusion/exclusion criteria), blood pressure measurement, hypertensive status
definition, discrimination measure, study quality, outcome measures, and effect sizes were
coded by a single rater (C.D.). For each study, approximately 50 coding decisions were
made. To ensure there was no coding drift, a random sample (10%) of the initially coded
studies was blindly recoded after an 18 months delay; intrarater agreement was excellent,
ICC =.99, 95% CI [.996, .999]. A second coder (A.H.) independently coded another random
sample (10%); interrater agreement was excellent, ICC = .985, 95% CI [.956, .995].

Perceived Discrimination

Measure—Three standardized instruments are commonly used to assess discrimination.
The Perceived Racism Scale (McNeilly et al., 1996) measures interpersonal and institutional
racism during the past year and lifetime. The Everyday Discrimination Scale (Williams, Yu,
Jackson, & Anderson, 1997) measures everyday experiences of interpersonal discrimination
and includes an item about the nature of the discrimination. The Experiences of
Discrimination (Krieger & Sidney, 1996; Krieger, 1990) measures interpersonal and
institutional discrimination across seven domains (e.g., school, work, obtaining housing).
“Other Standardized Measures” included less frequently used standardized measures,
including the Racism and Life Experiences Scale (S. P. Harrell, 1997; S. P. Harrell,
Merchant, & Young, 1997), the Perceived Ethnic Discrimination Questionnaire-Community
Version (Brondolo et al., 2005), the Oppression Questionnaire (Victoroff, 2005), and the
Nadanolitization Scale (Taylor & Grundy, 1996); these were grouped for comparison
purposes. Adaptations of these measures (i.e., reworded questions, changed response
options) were coded with the original measure. (See Bond et al., 2007, for psychometric
properties of standardized discrimination measures.) Finally, “Researcher-Defined
Questions” was coded for singular or limited questions (e.g., “Have you ever felt badly
treated because of your race?”).

Constructs—Item analysis of each study’s discrimination measure, to accurately capture
nuanced modifications and adaptations in wording, was used to code three underlying
constructs: nature, type, and time frame. Nature of the discrimination measure was coded as
either “Racism” (items specifically racially oriented) or “Discrimination (nonspecific)”
(items more generally about discrimination, not directly attributable to race). 7ype was
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coded as either “Interpersonal” (items pertained to interactions between individuals) or
“Institutional-setting” (items specifically referred to place or setting; e.g., hospital,
workplace). 7ime frame was coded either as “Past year” or “Lifetime.”

Hypertension

Hypertensive status—Hypertensive status was coded “Physician Diagnosis/Medication”
if diagnosis was confirmed by medical chart review, or if participants reported a physician
diagnosis or use of prescribed hypertension medications. Self-report of physician diagnosis
has been found to be reliable against medical record (Alonso, Beunza, Delgado-Rodriguez,
& Martinez-Gonzalez, 2005). Alternatively, “Measured Blood Pressure” was coded if
hypertension was defined as measured values exceeding 40/90 mmHg on a single clinic visit
(no study reported taking readings on more than one occasion).

Resting blood pressure—Blood pressure readings taken in a laboratory or clinic, as well
as daytime-only ambulatory recordings, were coded for resting blood pressure. Number of
readings and assessment method (oscillometric vs. ausculatory) were also coded.

Ambulatory blood pressure—For studies reporting ambulatory data, nighttime only, 24-
hour, and nighttime dipping blood pressure were coded. These effect sizes were treated
separately and not included in the resting blood pressure analyses.

Effect Size Calculation

Effect size calculations were guided by previously reported procedures (Cooper & Hedges,
1994). Fisher’s Zwas designated as the common effect size metric across studies; values
range from —oo to +00, and it is interpreted similar to a correlation. Fisher’s Zis
advantageous as data may be converted from almost any test statistic (Rosenthal, 1991).
Bivariate correlations were converted using Fisher’s variance stabilizing transformation
(Cooper, 1998). Test statistics (e.g., ttest, Fstatistic) were converted into rand then into
Fisher’s Z using formulas reported elsewhere (Cooper & Hedges, 1994). Unstandardized
beta coefficients were converted to £test statistics; standardized regression coefficients were
appropriately weighted (Peterson & Brown, 2005). Zero-order correlations were coded;
when partial correlations were coded, the number of covariates was also recorded.
Dichotomized outcomes (e.g., odds ratio) were transformed into Cohen’s g and then
converted to Fisher’s Z(Chinn, 2000; Sanchez-Meca, Marin-Martinez, & Chacén-Moscoso,
2003). When test statistic data were not reported, effect sizes were derived from exact p
values using distribution tables (Lindley & Scott, 1984). If a comparison was described as
“nonsignificant,” an effect size of zero was used as a conservative estimate. Finally, if no
statistical values were provided and no information was given regarding significance, the
comparison was not included in the analysis.

Data Reduction

Effect sizes were coded for all available and relevant data reported within each article, thus
yielding multiple effect sizes per study. Of the 44 articles included, there were a total of 167
effect sizes, for an average of 3.80 effect sizes per study. Stochastic dependencies, which can
influence effect size estimates and their precision, are attributable to different effect sizes
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calculated on the same participants using different measures (e.g., hypertension and resting
blood pressure), different samples within the same study (e.g., Blacks, Hispanics, Whites),
or several studies reported by the same researchers. Thus, two analytical strategies were
employed. First, nonredundant effect sizes were parsed from each study as a conservative
approach. If identical participants were incorporated in more than one effect size, the
average of the redundant effect sizes was used. Second, because the first strategy has been
criticized as being overly conservative and not maximizing power by retaining all available
data, analyses were also conducted on the aggregate of all coded effect sizes (see Post Hoc
Analyses below).

Analytic Strategy

Results

Random-effects meta-analytic models were used to evaluate the association between
perceived racial discrimination and hypertension. Random effects models assume the
samples are drawn from populations with different effect sizes. The true effect may differ
across studies because of different participant characteristics, measurement of
discrimination, or outcome variables (blood pressure vs. hypertensive status). Random-
effects models are generally regarded as more accurate than fixed-effects models, which
typically yield overly narrow confidence intervals (Schmidt, Oh, & Hayes, 2009).

An analysis of heterogeneity (Q7) was conducted for each meta-analysis. This heterogeneity
statistic is a measure of variation for included effect sizes; nonsignificant Q7 indicates the
variability is less than expected from sampling error. Distributions found to be
heterogeneous (significant Q) generally warrant additional moderator analyses. Separate
analyses were conducted for all a priori specified moderator variables, including age, sex,
ethnicity, marital status, socioeconomic status (SES), body mass index (BMI), smoking
status, hypertensive status, discrimination measure and constructs, and blood pressure
assessment. Bootstrap methods (1,000 samples) were used to produce nonparametric
estimates of confidence intervals about each effect size. To address concerns about possible
publication bias and the file drawer problem, Orwin’s (1983) fail-safe numbers were
calculated to determine the number of nonsignificant, unpublished, or missing comparisons
that would be needed to make the overall effect negligible or not different than zero.
Analyses were conducted using MetaWin (Version 2; Rosenberg, Adams, & Gurevitch,
2000).

Study and Participant Characteristics

Of the 44 included studies, there was an average of 742 participants (SD = 1,125) per study,
permitting an adequately powered test of a small effect size. Participants were young adults
(38.0 years), 46.7% married, and 32.8% male (see Table 1). Samples across all studies were
62.2% Black, 13.6% White, 11.8% Hispanic, and 12.4% Other (e.g., Aboriginal, Asian,
Indian, Pakistani, Mixed). Samples were largely low SES ($26,889), 15.93% high school
education or less, overweight (BMlgq = 27.4), and 14.9% smokers. Few participants were
hypertensive (24.2%) or used prescribed hypertensive medication (6.6%). Participants were
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largely recruited from community settings (72%) throughout the United States: Midwest
(20%), South (20%), Northeast (15%), or West (10%; data not shown).

Resting blood pressure was typically measured using the oscillometric method (32.5%) in a
lab or clinic (80%) by a trained nurse or research assistant (35%; data not shown). Average
resting blood pressure values largely fell within the normal range (121/73 mmHg).
Hypertensive status was typically self-report of physician diagnosis or prescribed medication
(65%). Perceived discrimination was assessed using the Perceived Racism Scale (15%),
Experiences of Discrimination (15%), Everyday Discrimination Scale (20%), Other
Standardized Measures (20%), or Researcher-Defined Questions (20%; data not shown).

Hypertensive Status and Perceived Racial Discrimination

Hypertensive status and discrimination were reported in 18 studies with 24 nonredundant
effect sizes (see Table 2 and Figure 2). The average cumulative effect size indicated a small
relation, as greater perceived discrimination was associated with hypertensive status. This
cumulative effect size was heterogeneous, warranting further moderator analyses. The
observed relation between discrimination and hypertensive status was significant and
stronger for effect sizes based on older participants, higher percent males, Blacks only,
higher percent Blacks, lower educational attainment, and more hypertensives. Studies using
physician diagnosis/medication use, the Everyday Discrimination Scale, and nonspecific
nature measures of discrimination also yielded significant, positive cumulative effect sizes.
Notably, about half of the heterogeneity statistics for the above analyses were significant,
suggesting additional moderators exist.

Systolic Blood Pressure and Perceived Racial Discrimination

The relation between resting systolic blood pressure and discrimination was reported in 30
studies and yielded 40 nonredundant effect sizes. The average cumulative effect size did not
significantly differ from zero (see Table 3 and Figure 2). A priori moderator analyses
revealed that effect sizes based on samples with more smokers and institutional-setting type
discrimination measures yielded significant, positive associations between resting blood
pressure and discrimination. When ambulatory blood pressure was considered separately
(i.e., not included in cumulative analyses), nighttime systolic blood pressure was
significantly associated with discrimination; this was the largest effect size observed.

Diastolic Blood Pressure and Perceived Racial Discrimination

The relation between resting diastolic blood pressure and discrimination was reported in 29
studies, with 40 nonredundant effect sizes. The average cumulative effect size did not
significantly differ from zero (see Table 4 and Figure 2). A priori moderator analyses
revealed that for effect sizes based solely on Blacks and institutional-setting type
discrimination measures, there were positive, significant relations between resting diastolic
blood pressure and discrimination. There was a negative relation for effect sizes calculated
solely on Whites. Select discrimination measures also yielded significant effects. When
ambulatory blood pressure was considered separately, nighttime diastolic blood pressure and
dipping were significantly associated with discrimination; these were the largest effect sizes
observed.
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Post Hoc Analyses

Blacks only—Random effects meta-analytic models were rerun for effect sizes derived
from Blacks only (see bottom rows of Tables 2 through 4). There was an overall association
for hypertensive status and diastolic blood pressure, based on the cumulative effect sizes. For
hypertensive status, moderator analyses revealed the relation was stronger in effect sizes
based on samples with lower educational attainment, more smokers, physician diagnosis/
medication use, Experiences of Discrimination measure, Other Standardized Measures, and
past-year discrimination. For resting systolic blood pressure, significant moderators included
smoking, Experiences of Discrimination measure, and institutional-setting type
discrimination measures; nighttime ambulatory blood pressure was also significant. For
resting diastolic blood pressure, significant moderators included more males, Other
Standardized Measures, institutional-setting type discrimination measures, and lifetime time
frame discrimination; nighttime ambulatory blood pressure was also significant. All of these
Q7 statistics were nonsignificant, suggesting the cumulative effect sizes were homogenous
and do not warrant further parsing. Examination of the fail-safe numbers reveals at least 100
nonsignificant findings are necessary to reduce the observed significant findings to
negligible. Across all meta-analytic models, the strongest associations between hypertension
and discrimination were observed for nighttime ambulatory blood pressure among Blacks
only.

Smoking and socioeconomic status—In addition to testing smoking and education
level as moderators at the study sample level, we compared effect sizes that included these
as covariates. The overall effect sizes did not differ when socioeconomic status was included
as a covariate, for hypertensive status or resting blood pressure, Zeovariate = -033, 95% CI [.
014, .068] versus Zyerg order = -024, 95% CI [.002, .051]. When smoking was included as a
covariate, resting systolic and diastolic blood pressure were more strongly related to
perceived discrimination, Zyovariate = -063, 95% CI [.053, .072] versus Zyero order = -009
95% CI [-.007, .027]; however, very few studies controlled for smoking. There was no
difference when smoking was included as a covariate for hypertensive status.

Study quality—Seven dimensions of study quality were rated dichotomously and summed
to yield a quality rating. Dimensions included (a) inclusion/exclusion criteria explicitly
described (82%); (b) discrimination measure with established psychometric properties
(82%); (c) hypertensive status defined by physician diagnosis/prescription medication use or
resting blood pressure assessed by trained professional (68%); (d) sample size greater than
100 participants (77%); (e) statistically controlled for covariates in at least one analysis
(70%); (F) test statistic estimates presented (80%); and (g) peer-reviewed journal with impact
factor greater than 2 (66%). Effect size was not related to study quality, r=.064, p=.490.

Alternate effect size selection—The aforementioned analyses were based on
nonredundant effect sizes, with selection preference for zero-order or bivariate correlations.
Largely identical results were obtained when all analyses were rerun with (a) nonredundant
effect sizes, selection preference for partial correlations controlling for covariates; (b)
redundant effect sizes, including all calculated effect sizes regardless of number contributed
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per study; and (c) nonredundant effect sizes, averaged to yield only one effect size per study
(results not shown for parsimony).

Discussion

Perceived discrimination has been posited to explain observed racial disparities in
hypertension. The aim of this comprehensive systematic review was to quantitatively
ascertain the strength of the association between perceived racial discrimination and
hypertension. There was a significant, albeit small, relation between perceived
discrimination and hypertensive status. This relation was stronger among older participants,
males, Blacks, lower educational attainment, hypertensives, and physician diagnosis of
hypertensive status. The relation was not apparent for resting blood pressure. For resting
systolic and diastolic blood pressure, the relation was significant only for institutional-
setting type discrimination measures. The largest associations were observed for ambulatory
nighttime blood pressure and dipping; this was especially true among Blacks. Overall, there
was a small, significant relation between perceived discrimination and hypertensive status,
which is more salient among certain subgroups or study features.

Previous narrative reviews also suggest a small and complex relation between racial
discrimination and hypertensive status (Brondolo et al., 2011), as determinants at both the
individual and contextual levels likely moderate this relation. Individual level differences
(e.g., demographics, lifestyle behaviors, social support) have been considered to be
important moderators. In the present meta-analysis, age, sex, race, and education moderated
at least one association between discrimination and hypertension. With the exception of
race, these demographic variables have been underemphasized in prior reviews, with greater
attention to other posited moderators. Lifestyle behaviors (e.g., smoking, fitness, alcohol)
and weight status (i.e., obesity) have been previously observed as moderators (Brondolo et
al., 2011). Smoking was found to moderate the association between perceived discrimination
and resting systolic blood pressure only; further, post hoc analyses revealed that in studies
that included smoking as a covariate, discrimination was more strongly related to resting
blood pressure. Weight status (i.e., BMI) was not found to moderate any association. It was
not possible to systematically consider other health behaviors (e.g., fitness, alcohol), due to
infrequent and inconsistent reporting in the literature. Prior reviews have primarily
considered coping and social support as moderators (e.g., J. P. Harrell et al., 2003; Pascoe &
Smart Richman, 2009). The measurement of coping and social support is extremely varied,
precluding their inclusion as covariates in the meta-analysis. Marital status, which some
consider as a crude proxy of social support, did not moderate the association for any
analyses. Finally, contextual-level racial discrimination (e.g., neighborhood racial
segregation) has been previously associated with hypertension and blood pressure (e.qg.,
Kershaw et al., 2011; McGrath, Matthews, & Brady, 2006). Few studies report these findings
with measures of perceived discrimination, thus limiting neighborhood segregation from
being considered as a moderator.

Methodological factors may also moderate the relation between perceived discrimination
and hypertension, especially the measurement of these constructs themselves. The
conceptualization and measurement of perceived discrimination poses a significant
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challenge in the study of racial disparities (cf., Brondolo, Gallo, & Myers, 2009; Landrine et
al., 2006). Perceived discrimination inherently reflects one’s lifetime burden of
discrimination, the occurrence and frequency of everyday and lifetime discrimination,
personal attribution and coping resources, as well as the effect of skin color and
acculturation. In the present meta-analysis, perceived discrimination was coded based on the
measures themselves and three underlying constructs (nature, type, time frame). Although
the Everyday Discrimination Scale was used most frequently, its results were inconsistent, as
it was associated with hypertensive status but not resting blood pressure. For the nature of
discrimination, nonspecific measures were significantly associated with hypertensive status,
yet the magnitude of the effect was not meaningfully different than racism measures. For the
type of discrimination, institutional-setting measures were significantly associated with both
resting blood pressure measures; however, items predominantly inquired about interpersonal
discrimination within institutional settings (e.g., “Have you ever been made to feel inferior
because of your race or color at work?™), rather than specific policies or procedures of the
institution. Finally, time frame of discrimination appeared to only matter for Blacks. Past-
year measures were significantly associated with hypertensive status, whereas lifetime
measures were significantly associated with resting diastolic blood pressure. Limited
psychometric standards in the measurement of perceived discrimination have been
previously criticized (cf., Brondolo et al., 2003; 2011). As well, prior reviews considered
how measurement of discrimination may moderate observed findings. Others concluded that
there is weak evidence linking interpersonal-type discrimination with hypertensive status,
and that there is a more consistent relation with ambulatory blood pressure (Brondolo et al.,
2011). Institutional-type discrimination has been suggested to be more clearly associated
with hypertension incidence in population-based studies using contextual-level indicators of
neighborhood segregation (cf., Brondolo et al., 2011). Discrimination time frame findings
are inconsistent, with some suggesting that past year may be more sensitive than lifetime
(Paradies, 2006), others reporting no differences across chronic, acute, recent, or lifetime,
and others observing an association among Blacks alone for chronic, but not acute
discrimination (Pascoe & Smart Richman, 2009); however, these findings are limited to
general or physical health outcomes. Finally, discrimination measures with more items have
been suggested to yield stronger associations with health generally (Paradies, 2006).

Methodological differences in the diagnosis of hypertensive status and measurement of
blood pressure also moderated current findings. Discrimination was significantly and more
strongly related to hypertensive status that was defined by physician diagnosis or
prescription medication, including self-report, compared with clinic or laboratory-measured
blood pressure values exceeding 140/90 mmHg. According to the Joint National Committee
Blood Pressure Task Force Guidelines (Chobanian et al., 2003; Pickering et al., 2005),
having only one to two blood pressure readings on a single day is insufficient to diagnosis
hypertension. Physician diagnosis or use of prescribed blood pressure medications are more
valid indicators of actual hypertensive status. Most studies use self-report of diagnosis or
medication use, and there is evidence that self-report is accurate against medical record
(Alonso et al., 2005). Prior reviews have typically drawn conclusions from the combined
results of studies with physician diagnosis, self-report of diagnosis, and measured blood
pressure as a “proxy for documented diagnosis” (e.g., Brondolo et al., 2003; 2011; Paradies,
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2006; Williams & Mohammed, 2009). Resting blood pressure was not associated with
perceived discrimination; however, moderators revealed significant associations within
subgroups. Consistent with observations of prior reviews (e.g., Brondolo et al., 2011),
ambulatory nighttime systolic and diastolic blood pressure were associated with perceived
discrimination. Ambulatory dipping was also associated for diastolic blood pressure, and
although not significant, a similar magnitude effect was observed for systolic blood pressure.
Further, these effect sizes were the largest observed across all meta-analysis associations,
accounting for 14% of the variance in the association between perceived discrimination and
hypertension. There are plausible reasons why ambulatory measures may yield more
accurate measures of blood pressure than clinic-based assessments. First, ambulatory
measures are thought to be more ecologically valid, as they capture daily fluctuations of
blood pressure in one’s natural living environment. Second, ambulatory measures are more
stable from a measurement perspective, as they capture longer time intervals (e.g., 12 to 24
hr), thus reducing measurement error. Ambulatory studies have the potential to yield
important insight into contextual level determinants, including neighborhood segregation.

There are current limitations in the extant literature that constrain our comprehensive
understanding of the association between perceived discrimination and hypertension. First,
sample participants were young, with an average age of 38.25 years. Hypertension
prevalence increases with age (e.g., <40 years, 7%; 60+ years, 65%; Ong, Cheung, Man,
Lau, & Lam, 2007). The association between perceived discrimination and hypertension
may be less apparent, given the young age of participants in most included studies. However,
blood pressure levels track over the life course, and the largest effects were observed for
hypertensive status rather than resting blood pressure. Second, participants were most
typically women (67.25%). Men are more likely to have uncontrolled hypertension as well
as greater end-organ damage and mortality than women (American Heart Association,
2005). The strength of the association between perceived discrimination and hypertension
was greater in studies with higher percentages of men, which suggests this association may
be even more pronounced within men. Third, the findings are based on self-report of
perceived racial discrimination. Several additional individual and contextual level factors
may explain the observed racial disparities in hypertension, including identification with
one’s racial group, level of interacting with members of the racial majority group, perceived
group discrimination, coping resources, and neighborhood racial segregation.

The cumulative burden of social and environmental disparities among races has direct
implications for racial health disparities (Hicken, Gragg, & Hu, 2011). Hypertension is an
established risk factor for other cardiovascular diseases and mortality (O’Donnell et al.,
1997). Mortality attributable to hypertension accounts for the largest racial disparity in
potential life-years lost (15%), over HIV, diabetes, and homicide (Wong, Shapiro, Boscardin,
& Ettner, 2002). Addressing racial disparities in hypertension would contribute greatly to
lowering mortality among Blacks. The challenge in developing effective public policy is
targeting the intersection of social, behavioral, and environmental determinants that underlie
health disparities.

In conclusion, despite methodological limitations, there is a small, significant association
between perceived racial discrimination and hypertensive status. Perceived discrimination
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was most strongly associated with nighttime ambulatory blood pressure, especially among
Blacks, which may more accurately capture blood pressure variation in response to racial
discrimination. Future research should further examine nighttime blood pressure and
contextual-level indicators of institutional-setting discrimination (e.g., neighborhood racial
segregation, social cohesion) as possible moderators of the association between perceived
racial discrimination and hypertension. Taken together, perceived discrimination may partly
explain racial health disparities.
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and Pubmed (MeSH terms) using the following
combinations:

(blood pressure or hypertension or diastolic
pressure or systolic pressure) and (racism or
discrimination or prejudice or unfair treatment)

Yielded (k=248)
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A

Potentially relevant articles

(k=71)

Title and abstract review: Excluded based on
discrimination and blood pressure or hypertension not
examined

Excluded (k=177)

Descendancy Approach: Review titles of references of
71 potential articles
Yielded (k=49)

Potentially relevant articles retrieved for review of
full text

(k=145)

Ascendancy Approach: Review titles of studies citing 71
potential articles in Web of Science

Yielded (k=25)

v

Articles included in meta-analysis

(k=44)

A 4
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not measured (k=55)
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historical article (k=18)

Book or chapter (k=2)
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Could not be retrieved (k=4)

Excluded (k=101)

Figure 1.

Flow chart for article identification and inclusion.
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(Hypertensive Status, Resting Systolic Blood Pressure, Nighttime Systolic Blood Pressure,
Resting Diastolic Blood Pressure, Nighttime Diastolic Blood Pressure).
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Table 1

Descriptive Characteristics and Frequencies of 44 Studies Included

Characteristic k N Minimum Maximum M (SD)
Age (years) 41 28761 9.5 741  38.25(15.22)
Sex (% male) 43 30,144 0.0 100.0  32.75% (20.05)
Ethnicity (% Black) 44 32,651 0.0 100.0 62.61% (39.86)
Marital status (% married) 14 12,725 12.0 100.0  46.69% (23.12)
SES

Household income ($) 12 3,886 7,000.0 43,942.0 26,889 (13,094)

Education (% HS degree or less) 28 23,922 0.0 58.0 15.93% (18.31)
BMI kg/m2 27 18,927 22.4 30.7 27.41 (2.23)
Smoking (% smokers) 16 8,898 0.0 48.6  14.85% (12.83)
Hypertensive status

Hypertensive (% diagnosed) 32 22,414 0.0 71.0 24.21% (24.21)

Prescribed medication (% taking) 22 16,346 0.0 444  6.60% (11.82)
Blood pressure

SBP resting mmHg 27 19,754 103.6 135.3 120.71 (9.60)

DBP resting mmHg 27 19,754 59.0 829  73.05(7.38)

No. laboratory BP readings 22 18,415 2.0 9.0 2.91 (1.60)

Page 21

Note. SES = socioeconomic status; HS = high school; BMI = body mass index; SBP = systolic blood pressure; DBP = diastolic blood pressure; BP

= blood pressure. Minimum and maximum values reported only for those studies providing the corresponding descriptive statistic.
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Table 2

Hypertensive Status and Discrimination (Random Effects Models)

Page 22

Comparison Effect sizes N Fisher Z  Bootstrap 95% ClI Qr Fail-safe n
All studies 24 18,987 .048 (.013, .087) 40413 1132
Moderators
Age 20 15,097 .053 (.009, .096) 34.9917 1032
Sex (% male) 23 16480 044 (:008, .085) 38.004* 978
Ethnicity
Black only 13 6,312 .045 (.002, .102) 18.605 578
Hispanic only 2 1,404 -.033 (-.094, .000) 1.000 0
White only — — — — — —
% Black 24 18987 048 (:012, .087) 20205% 1133
Marital status (% married) 10 8,220 .026 (-.041, .084) 11.681 249
SES
Household income 4 1,892 -.018 (-.078, .049) 2.328 0
Education (% HS degree or less) 21 16,325 .051 (.012,.093) 33.677 % 1041
BMI 9 7,643 .032 (-.018, .074) 13.107 278
Smoking (% smokers) 12 7259 053 (-.014, .130) 20337% 624
Hypertensive status
% hypertensive 22 16,398 .051 (.009, .095) 41.085 1100
% taking medication 6 5,317 .024 (-.055, .105) 7.286 138
HTN assessment
Physician diagnosis/medication (self-report) 15 10,727 072 (.025, .118) 23.729% 1076
Measured blood pressure (>140/90 mmHg) 9 8,260 .014 (-.036, .059) 12.984 119
Discrimination assessment
Discrimination measure
Perceived Racism Scale — — — — — —
Experiences of Discrimination 8 2,365 .047 (-.002, .090) 9.706 369
Everyday Discrimination Scale 7 8,170 .060 (.020, .100) 6.825 416
Other standardized measure 6 4,467 .045 (-.013, .125) 7.017 266
Researcher-defined questions 3 3,985 .034 (-.034, .119) 1.734 98
Nature of discrimination
Racism 15 9,086 .053 (-.007, .120) 25604 % 786
Discrimination (nonspecific) 9 9,901 .049 (.007,.087) 10.866 433
Discrimination type
Interpersonal (nonspecific) 11 10,315 .041 (-.003, .083) 13.809 439
Institutional setting 3 1,496 .055 (.000, .250) 2.904 164
Discrimination time frame
Lifetime 16 979 041 (-.011, .093) 27100 % 639
Past year 5 6,549 .054 (-.009, .096) 5.445 266
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Page 23

Comparison Effect sizes N Fisher Z  Bootstrap 95% ClI Qr Fail-safe n
Blacks only
Moderators
Education (% HS degree or less) 10 3,650 .050 (.055, .117) 11.635 491
Smoking (% smokers) 5 1,329 114 (.044, .229) 4.410 565
Physician diagnosis/medication (self-report) 7 4,016 .075 (.032, .155) 8.839 516
Experiences of discrimination 3 670 128 (.018, .360) 2.370 380
Other standardized measure 3 1,043 .096 (.008, .250) 2.103 286
Past year 3 1,294 .064 (.016, .087) 0.868 190

Note. Significant effects are bolded; effect sizes refers to number of nonredundant effect sizes; fail-safe /7using Orwin’s method; cells with a dash
= not applicable due to limited number of effect sizes. Q7= heterogeneity test statistic; SES = socioeconomic status; HS = high school; BMI =

body mass index; HTN = hypertension.

*
p<.05.

Health Psychol. Author manuscript; available in PMC 2018 January 05.



1duasnuey Joyiny JHIO 1duosnuey Joyiny JHID

1duosnuely Joymny YHID

Dolezsar et al. Page 24

Table 3

Resting Systolic Blood Pressure and Discrimination (Random Effects Models)

Comparison Effect sizes N Fisher Z Bootstrap 95% CI Qr  Fail-safe n
All studies 40 19,449 .011  (-.006, .031) 46.001 407
Moderators
Age 38 17,812 007  (-.011,.028) 43.670 244
Sex (% male) 40 19,449 .011  (-.006, .032) 45.474 416
Ethnicity
Black only 20 5139 .023  (-.005, .049) 19.589 444
Hispanic only 7 1922 029  (-.016, .090) 7.304 197
White only 4 1,991 -.012 (-.019,.052) 1.945 0
% Black 40 19,449 .012  (-.007,.031) 45.263 420
Marital status (% married) 11 8,971 .007  (-.024,.037) 14.608 64
SES
Household income 11 3431 .006  (-.029, .032) 4.324 51
Education (% HS degree or less) 23 16,005 .007 (-.012,.033) 30.145 144
BMI 28 14,945 .007  (-.012,.030) 33.159 130
Smoking (% smokers) 15 7,715 .012  (.002,.038) 9.938 160
Hypertensive status
% hypertensive 30 11,953 007  (-.005, .023) 26.433 190
% taking medication 31 15,738 -.005 (-.015,.014) 28.903 0
Clinic/laboratory/school 35 18,727 .013  (-.004, .036) 40.549 406
No. of readings 28 15,662 .012  (-.006, .038) 28.172 270
Ambulatory BP
Daytime 6 791 .034  (-.054, .172) 5.586 200
Nighttime? 5 579 153 (.038,.193) 2275 761
24 hr@ 4 561 043 (-.096,.082) 2.900 167
Dipping? 3 517 -129  (-.244,.020) 2.195 0

Discrimination assessment

Discrimination measure

Perceived Racism Scale 6 584 -.007 (-.067,.109) 5.107 0

Experiences of Discrimination 5 2,716 .029  (.000, .044) 1.564 139

Everyday Discrimination Scale 16 12,683 -.004 (-.018,.016) 15.261 0

Other standardized measure 8 1,493 .034 (-.018,.106) 7.656 266

Researcher-defined questions 6 2,136 -.005 (-.117,.094) 9.382 0
Nature of discrimination

Racism 29 7,268 .017  (-.013,.047) 33.911 471

Discrimination (nonspecific) 11 12,181 -.006 (-.019,.022) 10.134 0
Discrimination type

Interpersonal (nonspecific) 19 13,170 .001 (-.015,.025) 20.605 0

Institutional setting 4 2,871 .046  (.040, .060) 0.275 178

Discrimination time frame
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Comparison Effect sizes N  Fisher Z Bootstrap 95% ClI Qr  Fail-safe n
Lifetime 30 14,671 .007  (-.010, .033) 32.452 190
Past year 9 4,504 .012  (-.032,.085) 9.482 140

Blacks only

Moderators

Smoking (% smokers) 7 1,138 .021  (.001, .121) 5.013 137
Nighttime ABP 3 161 171 (.070, .245) 0.759 511
Experiences of discrimination 3 2103 .037  (.000, .056) 0.949 107
Institutional setting 3 1,749 .050 (.048,.080) 0.196 147

Note. Significant effects are bolded; effect sizes refers to number of nonredundant effect sizes; fail-safe 77 using Orwin’s method. Q7=
heterogeneity test statistic; SES = socioeconomic status; HS = high school; BMI = body mass index; BP = blood pressure; ABP = ambulatory
blood pressure.

*
p<.05.

a. . . . .
Not included in resting blood pressure analyses.
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Table 4

Resting Diastolic Blood Pressure and Discrimination (Random Effects Models)

Comparison Effect sizes N Fisher Z Bootstrap 95% CI Qr  Fail-safe n
All studies 40 15,602 .016  (-.006, .034) 37.923 597
Moderators
Age 38 13,965 .013  (-.011, .034) 38.014 435
Sex (% male) 40 15,602 .016  (-.005, .034) 37.114 587
Ethnicity
Black only 21 7,965 .039  (.006, .056) 19.118 803
Hispanic only 7 1,869 056 (-.006, .076) 2.270 387
White only 5 3,859 -.029 (-.063, -.011) 4.481 0
% Black 40 15,602 .017  (-.005, .037) 39.912 622
Marital status (% married) 10 5,177 .011  (-.031,.049) 13.212 99
SES
Household income 11 3,378 .019 (-.031,.057) 9.640 199
Education (% HS degree or less) 23 12,158 .018  (-.007,.043) 22221 395
BMI 28 11,098 .015 (-.010, .047) 22.858 390
Smoking (% smokers) 14 3,921 .033  (-.004, .062) 10.714 447
Hypertensive status
% hypertensive 29 8,159 012 (-.014, .041) 30.570 313
% taking medication 30 11,944 .009 (-.014,.032) 28.125 237
Clinic/laboratory/school 33 3,200 .012  (-.013,.036) 31.623 377
No. of readings 27 11,744 .019 (-.010, .047) 25.379 481
Ambulatory BP
Daytime 6 791 .057  (-.034,.199) 5.727 337
Nighttime? 5 579 138 (.01, .237) 2574 687
24 hr@ 4 561 031 (-.077,.060) 2.002 119
Dipping? 3 517 -139  (-.266, -.085) 2.151 0

Discrimination assessment

Discrimination measure

Perceived Racism Scale 6 584 -.009 (-.088,.121) 5.292 0

Experiences of Discrimination 6 2,878 .030 (.005, .046) 1.618 176

Everyday Discrimination Scale 16 8,888 .010 (-.021,.039) 13.166 138

Other standardized measure 7 1,331 .034  (.004,.082) 3.275 230

Researcher-defined questions 6 2,083 -.007 (-.115, .057) 5.554 0
Nature of discrimination

Racism 29 7,215 .021  (-.006, .046) 27.944 590

Discrimination (nonspecific) 11 8,387 011  (-.029, .043) 10.429 105
Discrimination type

Interpersonal (nonspecific) 19 9,323 .009 (-.021,.039) 14.875 160

Institutional setting 4 2,871 .060 (.045,.077) 0.693 236

Discrimination time frame
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Comparison Effect sizes N  Fisher Z Bootstrap 95% ClI Qr  Fail-safe n
Lifetime 31 14,671 .019  (-.005, .039) 29.472 565
Past year 8 657 -.070 (-.131,.002) 4.408 0

Blacks only

Moderators

Sex (% male) 21 7,965 .039  (.008, .056) 18.956 788
Nighttime ABP 3 161 227 (.179, .255) 0.172 679
Other standardized measure 5 828 .032  (.003,.087) 1.522 152
Institutional setting 3 1,749 .048  (.045, .051) 0.018 140
Lifetime 14 7,305 .041  (.007, .058) 13.000 555

Note. Significant effects are bolded; effect sizes refers to number of nonredundant effect sizes; fail-safe /7 using Orwin’s method. Q7=

Page 27

heterogeneity test statistic; SES = socioeconomic status; HS = high school; BMI = body mass index; BP = blood pressure; ABP = ambulatory

blood pressure.
*
p<.05.

a. .. . .
Not included in resting blood pressure analyses.
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