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Abstract

Objective: Life stressors have been linked to cardiovascular risk; however, studies typically
focus on stressors that directly impact the individual, i.e., personal stressors. Research suggests
that women, particularly African-American women, may be more vulnerable to network stressors
that involve family members and friends-- potentially due to norms around needing to be a
“Superwoman.” Yet few studies have examined these phenomena.

Methods: We examined associations between network, versus personal, stressors and elevated
blood pressure (BP) in N=392 African-American women aged 30-46. Questionnaire-assessed
negative life events were classified into upsetting network or personal stressors. BP was assessed
in clinic and via 48-hour ambulatory monitoring. Linear and logistic regression models examined
associations between type of stressors and 48-hour daytime and nighttime systolic BP (SBP) and
diastolic BP (DBP), and sustained hypertension after adjusting for relevant covariates. Interactions
with questionnaire-assessed superwoman schema (SWS) were tested in exploratory analyses

Results: In age and sociodemographic-adjusted models, network stressors were significantly
associated with daytime SBP (B (S.E.)= 2.01 (0.51), p=<0.0001)) and DBP (B (S.E.)=1.59
(0.37), p=<0.0001), but personal stressors were not (p-values >.10). Associations persisted after
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adjustment for cardiovascular and psychosocial risk factors. Patterns were similar for nighttime BP
and sustained hypertension. There were no interactions with SWS.

Conclusions: Network, but not personal, stressors were associated with elevated rates of
daytime SBP and DBP, as well as sustained hypertension in African-American women,
irrespective of SWS endorsement. Future research is needed to determine whether stress-
management interventions focused on network stressors might impact BP in this high-risk
population.

Abstracto:

Los factores estresantes de la vida se han relacionado con el riesgo cardiovascular; sin embargo,
los estudios generalmente se enfocan en los factores estresantes que impactan directamente al
individuo, es decir, los factores estresantes personales. La investigacion sugiere que las mujeres,
en particular las mujeres afroamericanas, pueden ser mas vulnerables a los factores estresantes de
la red que involucran a familiares y amigos, posiblemente debido a las normas sobre la necesidad
de ser una “supermujer”. Sin embargo, pocos estudios han examinado estos fendmenos.

Examinamos las asociaciones entre los factores estresantes de la red y personales, y la presion
arterial (PA) elevada en N=392 mujeres afroamericanas de 30 a 46 afios. Los eventos vitales
negativos evaluados por el cues onario se clasificaron en perturbadores de la red o estresores
personales. La PA se evalud en la clinica y mediante monitorizacion ambulatoria de 48 horas.
Los modelos de regresion lineal y logistica examinaron las asociaciones entre el tipo de factores
estresantes y la PA sistélica (PAS) y PA diastélica (PAD), diurna y nocturna de 48 horas, y

la hipertension sostenida después de ajustar las covariables relevantes. Las interacciones con el
esquema de supermujer (SWS por sus siglas en inglés) evaluado por cuestionario se probaron en
analisis exploratorios.

En modelos ajustados por edad y sociodemograficos, los estresores de la red se asociaron
significativamente con la PAS diurna (b (Error Estandar) = 2,01 (0,51), p=<0,0001)) y la PAD
durina (b (Error Estandar) = 1,59 (0,37), p=<0,0001), pero los estresores personales no (valores
p > 0,10). Las asociaciones persistieron después del ajuste por factores de riesgo cardiovascular
y psicosacial. Los patrones fueron similares para la PA nocturna y la hipertensién sostenida. No
hubo interacciones con SWS.

Los factores estresantes de la red, pero no los personales, se asociaron con tasas elevadas de PAS y
PAD diurnas, asi como con hipertensién sostenida en mujeres afroamericanas, independientemente
del respaldo de SWS. Se necesita investigacion futura para determinar si las intervenciones de
manejo del estrés centradas en los factores estresantes de la red podrian afectar la PA en esta
poblacion de alto riesgo.
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Background

Rates of elevated blood pressure (BP) in African-Americans are among the highest in
the world (Virani et al., 2021), and are a major contributor to the excess rates of heart
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disease, stroke, and kidney disease observed in this group (Carnethon et al., 2017). Among
African-Americans, African-American women are disproportionately impacted, with steeper
increases in blood pressure across the life course compared to African-American men (Ji et
al., 2020). These differences in BP for African-American women versus men persist even
after adjusting for traditional risk factors, such as smoking, body mass index (BMI), and diet
(Ji et al., 2020). Thus, non-traditional factors might also play a role.

BP is known to be responsive to psychosocial stressors (Joseph et al., 2016; Spruill et al.,
2016), and there is evidence that psychosocial stressors have a stronger impact on BP for
women, compared to men (Landsbergis et al., 2013; Trudel et al., 2016). Yet most studies

in this area have examined work-related stressors (Landsbergis et al., 2013; Trudel et al.,
2016), despite the fact that for women (versus men), interpersonal stressors have been found
to be more emotionally impactful than other forms of psychosocial stress (Davis et al.,

1999; McLeod et al., 2016). Additionally, the majority of this research has focused on White
women (Landsbergis et al., 2013; Trudel et al., 2016)—Yyet across studies, African-American
women report more psychosocial stress than women from other racial/ethnic backgrounds
(Burroughs Pefia et al., 2019; Matthews et al., 2019). However, few studies have examined
stressors that might be uniquely salient for women overall, and African-American women in
particular.

One major form of psychosocial stress that has been found to be particularly relevant for
women is network stress (Cohen et al., 2019; Helgeson, 2011; Turner & Avison, 1989).

In their seminal work on gender differences in exposure to stressful life events, Kessler

and McLeod (1984) defined network stressors as “life events that do not occur to the

focal respondent, but to someone in his or her network who is considered important” (p.
620). Network stressors are a form of interpersonal stress as they involve relationships with
others; however, in contrast to personal stressors, which primarily impact the individual,
network stressors involve and/or impact an individual’s loved ones-- i.e. family members
and/or friends. Several researchers have maintained that because women (from all racial/
ethnic groups) are typically socialized to be more communal, and sensitive to occurances in
their social networks than men (Helgeson, 2011), assessments of network stressors may be
critically important in studies of psychosocial stress in women (Kessler & McLeod, 1984).

Network stressors may be an especially powerful source of psychosocial stress for
African-American women (Woods-Giscombé et al., 2015). Stress theorists in the broader
social sciences have argued that social context should be a key consideration in the
conceptualization of stress exposure and stress processes for disadvantaged groups (Pearlin,
1989), and this may be particularly relevant for studies of network stressors among
African-American women. Throughout history, African-American communities have been
disproportionately targeted by both overt mistreatment as well as discriminatory policies
(e.g. unequal policing, incarceration) (Alexander, 2020; Edwards et al., 2019) and practices
(lower employment, wages) (Fryer et al., 2013) that diminish their life opportunities
relative to individuals from other racial/ethnic groups. Because many of these practices
have uniquely impacted African-American men (Alexander, 2020; Edwards et al., 2019),
numerous scholars have argued that African-American women may have more family

and community-level responsibilities than women from other racial/ethnic backgrounds
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(Haxton & Harknett, 2009; Sarkisian & Gerstel, 2004). For example, Settles and colleagues
(2008) found that while both African-American and White women identified nurturing and
caregiving as core components of their roles as women, African-American women also

felt it important to “be the backbone” for the African-American community overall (p.
463). Thus, as members of a community exposed to disproportionately high rates of stress
(Burroughs Pefia et al., 2019), along with sociocultural norms around providing a high
degree of caregiving and elevated support in the context of historical disadvantage (Settles
et al., 2008; Woods-Giscombé et al., 2015), African-American women may be particularly
vulnerable to network stressors.

To date, much of the extant literature on network stressors has focused on mental health
outcomes. This research suggests that there is a “cost of caring” with respect to network
stressors, whereby women may be more vulnerable to those negative life events that
involve and/or impact close others, versus those that solely impact themselves. Studies
have documented the deleterious impact of network, in comparison to non-network, stressors
on depression and other mental health outcomes in White females (Kessler & McLeod,
1984; Shih et al., 2006; Turner & Avison, 1989), and linkages between network stressors
and psychological distress have been observed among African-American women as well
(Woods-Giscombé et al., 2015). Yet there has been limited work examining whether this
“cost of caring” extends to physiological processes and/or objective clinical indicators of
disease, although researchers have argued that accumulated exposure to network stressors
might ultimately “take a physical toll” (p. 584) (Cichy et al., 2012).

To address these gaps in the literature, we examined associations between network stressors,
personal stressors, and elevated BP assessed via 48-hour ambulatory BP (ABP) monitoring
in a cohort of pre-menopausal African-American women. In contrast to clinic BP, ABP is
believed to assess the “true” BP over the course of a given day and night (Schwartz et al.,
2016; Whelton et al., 2018). Further, research suggests that ABP is a stronger predictor

of outcomes than resting/clinic BP (Matsumoto et al., 2021), especially among women
(Boggia et al., 2011). In keeping with the “cost of caring” framework, we hypothesized

that network stressors would be more strongly associated with elevated BP among African-
American women than personal stressors, even after adjusting for sociodemographics, risk
factors, and depressive symptoms. Finally, because Woods-Giscombé and colleagues (2015)
have posited that network stressors may be particularly problematic for African-American
women because of sociocultural norms around being the aforementioned backbone of the
community-- i.e., “superwomen,” who take care of everyone else-- in exploratory analyses
we also examined whether our hypothesized network stress and BP associations were
moderated by superwoman schema endorsement (Woods-Giscombe et al., 2019), and more
specifically the felt obligation to take care of others.

Participants were from the Mechanisms Underlying Stress and Emotions (MUSE) in
African-American Women’s Health Study (McKinnon et al., 2022; Spikes et al., 2022).
Women were identified via consumer residential lists and voter registration records
from a range of census tracts in the greater Atlanta, GA metropolitan area. An
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introductory brochure was sent via mail, followed by a telephone call for pre-screening.
Eligibility criteria were: self-identification as a Black/African-American woman; aged
30-45 (at screening); premenopausal; not pregnant or lactating; having a uterus and >1
ovary. Ineligibility criteria were: history of clinical cardiovascular disease (CVD) (e.g.,
myocardial infarction, angina, intermittent claudication, cerebrovascular disease or coronary
revascularization); chronic illness known to influence atherosclerotic disease (e.g., HIV,
kidney disease); current treatment for psychiatric disorders; and current illicit drug use

or alcohol abuse. Women who worked overnight shifts were also ineligible, due to the
influence of shift work on circadian rhythms. The final cohort consisted of N=422 women.
However, N=8 did not have ABP data, three due to arm circumferences larger than the
largest available cuff size (XL), three due to equipment failures, and two refusals, resulting
in N=414. Of these, N=17 were missing at least one item on the life events scale and N=5
were missing covariate data, for a final N=392. Two additional participants did not have
nighttime ABP values and were excluded from those analyses.

Between 2016-2019, participants completed an in-person visit, where study staff collected
height, weight, resting blood pressure, and additional clinical data. Following this,
demographic and psychosocial characteristics were assessed via face-to-face interview and
women were fit with the ABP monitor. All procedures were approved by the Emory
University Institutional Review Board (IRB), and all participants provided written, informed
consent.

Ambulatory Blood Pressure Outcomes

Prior to fitting, the ABP monitor (OnTrak model 90227, SpaceL abs; Issaquah, WA) was
programmed to record systolic BP (SBP) and diastolic BP (DBP) every 30-minutes during
the day (8am to 10pm) and every hour during the night, over a 48-hour period. We chose
fixed time windows a prioriin order to avoid recall bias in self-reported sleep times. This

is particularly relevant for the current cohort, given research documenting greater night-to-
night variability in sleep times for African-American men and women relative to other
racial/ethnic groups (Huang & Redline, 2019; Knutson et al., 2007), which could increase
the likelihood of inaccurate self-report. Participants were trained on proper application/
removal techniques and instructed to remove the device only to shower/bathe. Upon
completion, monitors were retrieved by study staff. Continuous outcomes were average
48-hour SBP and DBP, separated into daytime and nighttime values based on the timing

of assessments. Daytime and nighttime BP were examined as separate outcomes because
studies have found that nighttime BP is often predictive of clinical events independent of
daytime BP (Hansen et al., 2011). Further, although prior studies have examined BP non-
dipping (frequently defined as the percent difference between daytime and nighttime values)
as a relevant outcome (Rodriguez et al., 2013), recent studies have found that measures of
daytime and nighttime BP values have higher levels of reproducibility than measures of BP
non-dipping (Abdalla et al., 2015; Muntner et al., 2019). Our clinically relevant outcome
was sustained hypertension, defined as clinically elevated BP in both clinic and daily life,
utilizing 2017 blood pressure thresholds of 130/80 mm/Hg (Whelton et al., 2018). This is in
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contrast to clinic BP alone, which includes some proportion of individuals who only display
elevated clinic, but not daily, BP (i.e., “White coat” hypertension) (Muntner et al., 2019).

Personal and Network Stressors.

Network and personal stressors were assessed using a 22-item version of the Psychiatric
Epidemiology Research Interview Life Events Scale (Dohrenwend et al., 1978), modified
for midlife women to assess eight domains: school, work, romantic relationships, children,
family, criminal and legal matters, finances, and health (Troxel et al., 2003). Fifteen

events were classified as personal stressors (e.g., “Quit, fired, or laid off from a job?”
“Major accident, assault, disaster, robbery or other violent event happened to yourself?”
“Major money problems?” “Unwanted pregnancy?” “Stillbirth or miscarriage?” “A close
relative (husband/partner, child or parent) died” “Were separated or divorced or a long-term
relationship ended?” “Partner had an affair?” “You had an affair?” among others) and

seven were classified as network stressors. In keeping with theoretical work on network
stressors (Helgeson, 2011) particularly among African-American women (Woods-Giscombé
et al., 2015), the 7-item network stress subscale included events that happened solely to
others (e.g., “Major accident, assault, disaster, robbery or other violent event happened to a
family member?” “Family member had legal problems or a problem with police?” “Serious
physical illness, injury or drug/alcohol problem in family member, partner or close friend?”
“Husband/partner became unemployed?”) as well as events that invol/ved relationships with
close others, specifically children and/or friends (e.g., “A child moved out of the house or
left the area?” “Had a serious problem with child or family member (other than husband/
partner) or with a close friend?,” “Took on responsibility for the care of another child,
grandchild, parent, other family member or friend?”). For each event, participants rated
whether it occurred during the past year and how upsetting it was from “not at all upsetting”
to “very upsetting and still upsetting.” Events rated “very” to “very and still” upsetting
were summed to create the upsetting personal and network stressors scales, respectively.
This was done to be consistent with prior studies using this scale (Matthews et al., 2019;
Troxel et al., 2003), and to create comparability between network and personal stressors.
This avoids the possibility of comparing personal stressors that were experienced as very
upsetting to network stressors that were perceived as non-upsetting, and vice versa. Both
types of stressors were modeled continuously to preserve power, but were categorized into
0, 1, 2, or = 3 for descriptive purposes, utilizing the distribution of the data. Finally, because
some of the items in the network stress subscale involve others but have been conceptualized
as personal stressors in other studies (e.g., caregiving) we ran sensitivity analyses to: 1)
remove the caregiving item from the network stress subscale and include it in the personal
stressors subscale and 2) restrict the network stressors subscale to those four events that only
happened to others, and move the remaining three items to the personal stress subscale.

Superwoman Schema.

The Giscombé Superwoman Schema (SWS) scale was administered to assess endorsement
of the felt need to be a “superwoman” (Woods-Giscombé et al. 2019). This 35-item scale
includes five multi-item subscales: 1) obligation to present an image of strength ( “I try to
present an image of strength”), 2) obligation to suppress emaotions (“My tears are a sign

of weakness™), 3) resistance to being vulnerable ( “I resist help to prove that | can make
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it on my own”), 4) intense motivation to succeed ( “I accomplish my goals with limited
resources”), and 5) obligation to help others (“I put everyone else’s needs before my own,”
“| take on too many responsibilities in my family,” “there is no time for me because | am
always taking care of others™). Response categories ranged from 0 “not true for me” to 3
(“true for me all the time”). Items for the overall and each subscale were summed, with
higher scores indicating greater endorsement. We examined the full SWS, but due to its
relevance to the current analysis, focused on the obligation to help others subscale. The full
SWS and the obligation to help others subscale had very good to excellent internal reliability
(Cronbach’s alphas = .94 and .88, respectively) in the current cohort.

Covariates were chosen based on prior research (Cundiff et al., 2015; Gavrilova &
Zawadzki, 2021; Gilbert-Ouimet et al., 2017; Rodriguez et al., 2013; Turner & Avison,
1989). Age and Partners (married/living with partner versus not), were self-reported.
Education was self-reported in years and as highest degree status and categorized into: high
school or less, some college or occupational training, and college or higher. Family Income
was self-reported into pre-defined ranges and collapsed into: <$35,000, $35,000-$49,999,
$50,000-$74,999, = $75,000/year, with a 51" category created to capture volunteered
responses of “Refused/Don’t know.” Family Size was reported as number of individuals

in the household. Body Mass Index (BMI) was calculated as weight/height (kg/m?) and
modeled continuously. Current Smoking and Anti-hypertensive use were self-reported as
yes/no. Depressive Symptoms were assessed with the 21-item Beck Depression Inventory
(BDI) (Beck et al., 1961) and modeled continuously. Because of the cross-sectional

nature of the study and the resulting difficulty in determining temporality (particularly for
depressive symptoms, as there is considerable evidence that depressed individuals might
appraise life events more negatively), we treated all covariates as confounders, rather than
mediators.

Primary Statistical analyses

Descriptive statistics were utilized to detail characteristics of the cohort. Following this,
linear regression analyses were conducted to assess associations between network/personal
stressors modeled continuously and continuous ABP outcomes. Model 1 was age-adjusted.
Model 2 added additional sociodemographics including marital/live-in partner status,
education, family income and family size (as a further adjustment for family income).
Model 3 added BMI and smoking as standard hypertension risk factors, and Model 4

added anti-hypertensive medication, as in prior ABP analyses (Gilbert-Ouimet et al., 2017,
Spruill et al., 2016). Model 5 adjusted for depressive symptoms. Separate models were

run for network and personal stressors, followed by a Model 6 with both stressors, to
examine the independence of network stressors from personal stressors. This sequence of
models (Models 1-6) was repeated with sustained hypertension as the outcome, utilizing
logistic regression analyses. We also ran sensitivity analyses examining overall (i.e., not only
upsetting) exposures to network and personal stressors and our outcomes. Effect sizes were
slightly smaller, but findings were similar in both sets of analyses; thus, we retained our
focus on upsetting stressors. Additional sensitivity analyses 1) excluding the caregiving item
from the network stressors subscale and 2) limiting the network stress subscale to those four
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items that only impacted others were also conducted. These additional analyses resulted in
almost identical interpretations as our initial categorizations (see Supplemental Table A for
the most conservative, 4-item coding); consequently, we retained our original coding.

Exploratory Analyses

Following our primary models, we ran a series of exploratory analyses to examine whether
overall SWS endorsement, or endorsement of an obligation to help others specifically,
moderated the hypothesized associations between type of stressor and ABP outcomes.
Utilizing the same sequence of initial analyses (Models 1-6), we added a main effect of
SWS to each model, followed by the network stress X SWS interaction. Following this,
we ran a second set of sequential Models 1-6 adding the main effect of obligation to help
others, and a network stress X obligation to help others interaction term. All analyses were
conducted in SAS V 9.4. with a 2-sided Type-I error rate of .05.

Results

Participant Characteristics.

Participant characteristics are presented in Table 1. Women were between 30-46

years of age. Approximately 38% were married/living with a partner. The cohort was
socioeconomically diverse, with annual household incomes ranging from <$35,000 to >
$75,000, and 48.2% reporting = a college degree. On average, BMIs were in the obese
range, and 9.9% of participants were current smokers. Average daytime BPs were in the
normal range, with mean nighttime SBP and DBPs in the normal (Ravenell et al., 2017) to
elevated range (Muntner et al., 2019), based on recent definitions (Whelton et al., 2018).
Approximately 30.87% women had sustained hypertension, and 16.3% of participants
reported anti-hypertensive use.

On average, women reported 1.01 (SD=1.18) upsetting network stressor(s) in the previous
12 months. Forty-five percent of women reported no upsetting network stressors over this
period, 26.3% reported one, 15.3% reported two, and 13.0% reported = three. Reports of
upsetting personal stressors were more common, with women reporting on average, 2.27
(SD=1.78) upsetting personal stressors in the prior year. Only 18.4% of women reported
no upsetting personal stressors during the previous 12 months, whereas 19.1% reported
one, 21.9% reported two, and 40.6% reported > three. With respect to SWS, mean overall
scores were in the “moderate” range at 66.72 (SD=17.62) and average scores on the SWS
obligation to help others subscale were consistent with prior research (Woods-Giscombe et
al., 2019).

Associations among Network Stressors, ABP Outcomes, and Other Variables of Interest

Bivariate correlations (Spearman for continuous, Pearson for categorical) among type of
stressor, SWS variables, covariates and ABP outcomes are presented in Supplemental Table
B.
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Type of Stressor and Continuous ABP outcomes

In age-adjusted linear regression models (Table 2; Model 1), upsetting network stressors
were positively associated with daytime SBP (B(S.E.) = 2.13 (0.51), p<.0001), indicating
that for every additional upsetting network stressor, there was an increase of 2.13 mm/Hg
in SBP. The association between upsetting personal stressors and daytime SBP was not
significant (B(S.E.) = .62 (0.35), p=.07), and the estimate was smaller than that for

network stressors. This association is shown in Figure 1 with predicted means from
age-adjusted analyses, using descriptive categories of 0, 1, 2, =3 upsetting stressors for
illustrative purposes only. Predicted daytime SBP means for O network and 0 personal
upsetting stressors were similar at 118.99 (SD=1.17) mmHg and 118.44 (SD=1.28) mmHg
for upsetting network and personal stressors, respectively. However, for 1, 2, and =3
upsetting network stressors, predicted daytime SBP means were 122.10 (SD=1.13), 122.49
(SD=1.11), and 126.80 (SD=1.11) mmHg; while predicted means for 1, 2, and =3 upsetting
personal stressors were 120.23 (SD=1.21), 123.06 (SD=1.50), and 122.7 (SD=1.39) mmHg,
respectively (Figure 1). Thus, there was an approximate predicted mean difference of 7.81
mmHg in daytime SBP for women reporting 0 versus >3 upsetting network stressors. For
upsetting personal stressors, this difference was 4.26 mmHg.

The association between network stressors and daytime SBP persisted after adjustment for
marital/live-in partner status, education, family income and family size, BMI, smoking,
anti-hypertensive use and depressive symptoms (Models 2-5). Findings were similar for
daytime DBP (Table 2). For personal stressors, associations with daytime SBP were no
longer marginally significant after adjustment for additional sociodemographics in Model 2
and other covariates in Models 3-5. This patterning of results was similar for daytime DBP
(Table 2). Finally, in a fully adjusted Model 6 with both network and personal stressors, the
association between network stressors and both daytime SBP and DBP remained significant
(Table 2).

Results for nighttime SBP and DBP are shown in Table 3. In an age-adjusted Model

1 there were significant, positive associations between upsetting network stressors and
nighttime SBP and DBP, such that a greater number of upsetting network stressors were
associated with higher levels of BP. Associations persisted after adjusting for additional
sociodemographics, BMI, smoking, anti-hypertensive use and depressive symptoms (Table
3; Models 2-5). There were no significant associations between personal stressors and
nighttime SBP or DBP (Table 3). Findings between network stressors and nighttime SBP
and DBP also remained significant in a final Model 6, fully-adjusted for all covariates as
well as upsetting personal stressors (Table 3).

Type of Stressor and Sustained Hypertension

As shown in Table 4 in age-adjusted models, upsetting network (OR=1.37; 95% CI=1.15-
1.64), but not personal, stressors were associated with increased odds of sustained
hypertension. These associations persisted in fully-adjusted models (Table 4). Additionally,
the association between upsetting network stressors and sustained hypertension remained
significant in a separate Model 6, after adding an adjustment for personal stressors (Table 4).
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The Potential Moderating Role of overall SWS and Obligation to Help Others

In an age-adjusted exploratory linear regression analyses, with terms for network stressors,
overall SWS, and the network stressors by overall SWS interaction, there was no significant
interaction for daytime SBP (p=.48), daytime DBP (p=.06), nighttime SBP (p=.62) or
nighttime DBP (p=.17). Findings remained non-significant after adjusting for additional
covariates in models 2—6 (all p-values >.15). Similarly, in age-adjusted linear regression
analyses with terms for network stressors, the obligation to help others subscale, and the
network stressors by obligation to help others subscale interaction, the interaction was non-
significant for daytime SBP (p=.20), nighttime SBP (p=.21) and nighttime DBP (p=.10);
but was significant for daytime DBP (p=.02). Findings for daytime SBP, nighttime SBP

and nighttime DBP remained non-significant in all subsequent models (Models 2-6) and
findings for daytime DBP were non-significant after adjusting for anti-hypertensive use.
Results for sustained hypertension were comparable to those for daytime DBP. There were
no significant interactions between personal stressors and overall SWS, or personal stressors
and the SWS obligation to help others subscale on daytime SBP or DBP, or nighttime SBP
or DBP, or sustained hypertension in any model (all p-values >.49)

Discussion

To our knowledge, this study is the first to examine the association between network, versus
personal, stressors and an objective, physiological indicator of health. In our cohort of early
middle-aged African-American women from a range of SES backgrounds, we found that
upsetting network stressors were less common, yet more impactful with respect to ABP
outcomes than personal stressors. More specifically, after adjusting for sociodemographics,
we observed significant associations between upsetting network, but not personal, stressors
and 48-hour daytime and nighttime SBP and DBP, as well as sustained hypertension. Results
persisted after additional controls for smoking, BMI, anti-hypertensive use, and depressive
symptoms.

Our observed findings are somewhat consistent with prior studies of psychosocial stress and
BP in African-American adults, which documented significant stress and BP associations in
African-American women specifically, underscoring the importance of additional research in
this at-risk group. For example, in a cross-sectional analysis of N=3,980 African-American
adults from the Jackson Heart Study, both global perceived stress and negative life

events were associated with hypertension in African-American women, but not African-
American men (Gebreab et al., 2012). Similarly, in a longitudinal analysis of N=1,829
participants from the same cohort without hypertension at baseline, high perceived stress
over time was associated with incident hypertension among African-American women,

but not African-American men (Spruill et al., 2019). However, in contrast to the current
study, these prior studies used resting, rather than ABP, which likely overestimated the
prevalence of hypertension, and may have resulted in less accurate estimates of the overall
stress and BP association. Additionally, because both studies focused on stress exposure
more broadly, they did not distinguish between personal, versus network, stressors as a
possible explanation for the notable vulnerability to psychosocial stress observed in African-
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American women compared to African-American men. Consequently, the current research
advances the literature in this area both methodologically and conceptually.

Our differential findings for network, versus personal, stressors are in keeping with Kessler
and McLeod’s (1984) original “cost of caring” hypothesis which posits that women may

be more vulnerable to negative events that impact close others, versus those that impact
themselves. Our associations are also quite strong. For example, a reduction of 5 mm/Hg

or more in SBP is associated with a 10% reduction in later life cardiovascular events

(Blood Pressure Lowering Treatment Trialists, 2021). Differences in predicted values of
daytime SBP from descriptive analyses comparing the highest versus lowest categories of
network stress were actually larger than this, with an approximate mean difference of 7.81
mm/Hg between those reporting no upsetting network stressors in the prior 12 months
compared to those reporting 3 or more. Although reports of upsetting network stressors
were not particularly elevated in our cohort (similar to findings from Giscombé et al (2015),
approximately 45% of women reported none), these findings have profound implications for
those African-American women who are exposed to a high number of upsetting network
stressors.

The current analysis examined stressors that occurred in the 12-month period preceding the
assessment of ABP, with an exclusive focus on African-American women. This is important
because many of the network events examined such as unemployment, chronic illnesses,
problems with the police/legal system, and even caregiving (if resulting from potential
foster care placement of a child, or debilitating health conditions in a network member)

are disproportionately experienced by African-American men and women, relative to men
and women from other racial/ethnic backgrounds (Lee et al., 2015; Looney & Turner,

2018; Roberts, 2022). Moreover, in many instances these stressors have been shaped by
both historical and contemporary discriminatory policies and practices (Alexander, 2020;
Edwards et al., 2019). Hence they may co-occur and/or accumulate over a 12-month

period. Consequently, given the social context of African-American women’s lives, the
“cost of caring” in a given year may be especially pronounced. Prior studies have examined
individual network stressors as contributors to poor health in African-American women (e.g.
partner legal problems/incarceration and health) (Lee et al., 2014), but to date there has
been limited research on whether the accumulation of multiple types of network stressors
are associated with physical health outcomes in this group. Thus, the current findings fill

an important gap in the literature, by documenting linkages between a greater number of
network stressors and higher levels of BP in a disproportionately impacted group of women.

Interestingly, while there was a graded association observed between the number of personal
stressors and daytime SBP in our cohort, associations between personal stressors and ABP
outcomes were not significant. This is a particularly noteworthy finding, because although
we expected stronger associations for network, versus personal stressors, the relatively
weak and nonsignificant effect sizes for personal stressors were somewhat surprising. In
keeping with theoretical work on network stressors among African-American women, we
explored the possibility that network stressors might be more impactful than personal
stressors because of the added pressure that African-American women may face due to
community norms around needing to be the backbone, or “Superwoman,” who takes care of
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everyone else. However, findings from exploratory analyses examining SWS endorsement
(particularly the obligation to take care of others subscale), as a moderator of the association
between type of stressor and BP outcomes yielded largely null results. There was also

no primary association between SWS endorsement and elevated BP in our cohort, which
suggests that other factors may be driving our observed associations.

Thus, although our findings shed light on a relatively understudied correlate of elevated BP
in African-American women, the psychological and physiological mechanisms underlying
these associations require further exploration. While it is plausible that network stressors
are associated with physical health outcomes simply due to stress “spillover” or contagion
(Bolger et al., 1989; Everett et al., 2010)-- i.e. because they create a cascade of additional
stressors in the individual (e.g. legal problems for a partner or child leading to financial
problems for the participant), the lack of an observed association between personal stressors
and ABP outcomes suggests that this may not be the case in our cohort. Additionally, while
network stressors have been linked to mental health outcomes in women, our findings were
also independent of depressive symptoms. Consequently, other factors likely play a role.

We are unable to attribute our findings for network, compared to personal, stressors solely
to the interpersonal nature of the events in the network stress subscale, because the personal
stressors subscale also included interpersonal events. However, it is possible that because
the network stressors subscale on/y included events that involved others, those events

were experienced as more unpredictable, or uncontrollable, than the events on the personal
stressors subscale. Both laboratory and community-based studies have found that stressors
experienced as uncontrollable or unpredictable are more strongly associated with elevated
BP and increases in markers of autonomic arousal (precurses to elevated BP) than stressors
that are predictable or controllable in nature (Breier et al., 1987; Kiecolt-Glaser et al., 2020;
Peters et al., 1998; Steptoe et al., 1999). Hence, future research examining the role of
uncontrollability or unpredictability in the relationship between network stressors and BP is
warranted.

Other psychosocial factors may also be relevant. Our findings were independent of negative
affect in the form of depressive symptoms; however research suggests that positive affect
may be important to consider. In a daily diary study of a predominantly female cohort of
African-American and White middle-aged adults, Cichy et al (2012) found that on days
where individuals experienced high levels of network stressors, both African-Americans and
Whites had elevated rates of negative affect—however, only African-Americans had lower
rates of positive affect (Cichy et al., 2012). The finding that positive affect was uniquely
salient for African-Americans compared to Whites suggests that for African-American
women, network stressors could potentially impact health via reductions in positive affect,
or psychological well-being, rather than increases in negative affect or psychological distress
alone.

Lower levels of psychological well-being (e.g. positive affect, optimism, purpose in life)
have been associated with risk factors for elevated BP including smoking, BMI, diet and
inflammation (Kubzansky et al., 2018). We were able to control for smoking and BMI, but
these other factors, along with measures of autonomic arousal, are all potential mechanisms

Health Psychol. Author manuscript; available in PMC 2024 July 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Lewis et al.

Page 13

that should be examined in future studies. Understanding linkages among network stress,
reduced psychological well-being and CVD risk in African-American women may be
particularly important given prior research suggesting that the association between aspects
of psychological well-being (e.g. high optimism and low pessimism) and incident CVD may
be more pronounced for African-American, compared to White women (Tindle et al., 2009).
The potential importance of low psychological well-being also has significant implications
for intervention, as most psychological interventions emphasize the reduction of negative
affect/emotional states. However, interventions that focus on increasing psychological well-
being might also be useful for African-American women’s CV health. Additional research in
this area is warranted.

This study has limitations that should be noted. First, our findings are cross-sectional;

thus we are unable to fully determine the temporal associations among network stressors,
health behaviors, depressive symptoms and elevated BP. Moreover, we focused on women
from a single race/ethnicity, and while prior theoretical and empirical research suggests

that African-American women likely have the most exposure to network stressors compared
to women (and men) from other racial/ethnic backgrounds (Burroughs Pefia et al., 2019;
Matthews et al., 2019), it is unclear whether our findings would generalize to individuals
from other racial/ethnic groups. Our cohort was also fairly well-educated, and while it

is possible that the prevalence of network and/or personal stressors would be higher in

a lower-SES cohort of African-American women, the levels of stress reported in our

cohort are comparable to those observed in other studies of African-American women
(Woods-Giscombé et al., 2015), including those with a higher proportion of women from
lower-SES backgrounds (Matthews et al., 2019; Troxel et al., 2003). Also, qualitative studies
of African-American women have found that both high and low-SES African-American
women report having low SES African-Americans in their immediate (e.g. parents, siblings)
as well as extended family and social networks (Everett et al., 2010; Heflin & Pattillo,
2006; Pattillo, 2013). Because these low SES network members often experience high
levels of stress, higher SES may not be especially protective against network stressors

for African-American women (Walton & Boone, 2019). Similarly, research suggests that
higher education is not protective against poor cardiovascular health for African-American
women (Assari et al., 2018; Lewis et al., 2005) due to the “diminishing returns” of higher
SES in this group. Nonetheless, it is possible that our findings would differ with a larger
proportion of lower SES women. Additionally, our cohort was recruited from a single city
in the Southeastern United States, and while rates of CVD among African-Americans are
highest in this region (Zheng et al., 2021), findings from this area may not generalize to
other geographic regions. Finally, we used fixed times for the assessment of daytime and
nighttime ABP readings, and while research suggests that this results in limited bias in
estimating ABP-assessed nighttime BP relative to self-report or actigraphy-assessed sleep
times (Booth et al., 2016), objective sleep times remain the gold standard.

Our study also has several strengths. To begin with, we focused on an at-risk group, at a
critical life stage. Elevated BP is a significant contributor to excess rates of CVD, and recent
studies have found that CVD events occur in women (irrespective of race/ethnicity) at lower
thresholds of BP than in men-- and this association is especially pronounced under age 52 (Ji
et al., 2021). Among women, rates of elevated BP are highest in African-American women,
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compared to women of all other racial/ethnic backgrounds (Virani et al., 2021), yet between
2007-2010 and 2015-2018 rates of hypertension awareness, treatment, and control declined
the most for African-American women, compared to other race-gender groups (Virani et al.,
2021), further underscoring the importance of understanding unique contributors to elevated
BP in this group. Other strengths of the study include the inclusion of women from a
relatively wide range of SES backgrounds, and our highly rigorous assessment of BP.

In sum, our findings indicate that network stressors may be an important contributor

to elevated daytime BP in African-American women, independent of personal stressors,
depressive symptoms, and several CVD risk factors. Future studies are needed to identify
the psychological, behavioral, and physiological mechanisms underlying our observed
associations, and to determine whether network stressors are associated with increases in BP
over time. Additional research is also needed to examine upstream, structural factors (i.e.,
unequal policing, discriminatory labor practices, community violence) that might give rise
to both network stressors and elevated BP in African-American women. Nonetheless, given
the high prevalence of stressors observed among African-American populations compared
to other racial/ethnic groups, tailored stress-management interventions specifically focused
on managing the “cost of caring”-- i.e. the burden associated with negative life events

that involve important others—might ultimately prove beneficial for the health of African-
American women.
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Public Significance:

Compared to women from other racial/ethnic groups, African-American women have the
highest rates of elevated blood pressure and hypertension, and psychosocial stressors are
believed to play a role. The current findings suggest that stressors that involve family
members and close friends (i.e., network stressors) may actually have a greater impact
on elevated blood pressure for African-American women than stressors that impact them
as individuals. Given the high rates of stress in African-American communities overall,
this “cost of caring” may have profound implications for the health of African-American
women.
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Figure 1.
Network Stressors, Personal Stressors, and Daytime Systolic Blood Pressure in Early

Middle-Aged African-American Women, N=392
Note: Predicted means from age-adjusted analyses using categories of upsetting stressors for
illustrative purposes.
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Demographic, Psychosocial and Risk Factor Characteristics

Table 1.

Participant Characteristic Range
Age (years) 37.83 (4.29) 30-46
Marital/Partnered Status 148 (37.8%)
Education

HS or Less 121 (30.9%)

Some College 82 (20.9%)

College or Higher 189 (48.2%)
Income

<35k 90 (23.0%)

35k-50k 83 (21.2%)

50k-75k 90 (23.0%)

>75k 121 (30.9%)
Upsetting Network Stressors 1.01(1.18) 0-5

0 178 (45.4%)

1 103 (26.3%)

2 60 (15.3%)

3 or more 51 (13.0%)
Upsetting Personal Stressors 2.27 (SD=1.78) 1-9

0 72 (18.4%)

1 75 (19.1%)

2 86 (21.9%)

3 or more 159 (40.6%)
SWS-overall 66.72 (17.62) 16-100
SWS-obligation to help others 15.26 (6.12) 0-27
Body Mass Index (kg/m?) 32.56 (8.02) 17.16-57.43
Current Smoking 39 (9.9%)
Daytime Systolic Blood Pressure 121.35(12.24) | 94.26-157.31
Daytime Diastolic Blood Pressure 77.54 (8.82) 50.58-105.38
Nighttime Systolic Blood Pressure 111.23 (11.72) | 84.12-151.00
Nighttime Diastolic Blood Pressure 68.50 (8.58) 49.90-105.36
Anti-Hypertensive Use 64 (16.3%)
Depressive Symptoms (BDI score) 5.82 (6.66) 0-39

Note: Values are mean + SD or percentage.

SWS=Superwoman Schema
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