STRESS, LONGEVITY AND CARDIOVASCULAR OUTCOMES AMONG AFRICAN AMERICAN
FAMILIES IN THE JACKSON HEART STUDY

Obijective: Little is known about the relation-
ship between family longevity, stress, and CVD
in African Americans.

Methodology: Data consisted of 3274 partic-
ipants aged =50 years with information on
parental living status, the three indicators of
stress, and cardiovascular health from the
Jackson Heart Study (JHS).

Results: Those with both parents dead had
significantly fewer life events than those with
mother alive but father dead and those with
both parents alive. Controlling for age, sex, and
education, there were significant main effects
for the number of life events, as well as the
three parental living status variables in com-
parison to the both dead category. There is
evidence for mediation with life events and
weekly stress events, but not with global stress.

Discussion: The results show that there is a
pattern on longevity in African American
families that intersects with their stress expe-
riences. Further examination of how genera-
tional patterns of stress are passed down is
warranted. (Ethn Dis. 2014;24[4]:456-461)
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INTRODUCTION

The difference in remaining life
expectancy between African Americans
and Caucasians at 65 is about two years
and some estimates suggest that by age
85, African Americans have a longevity
advantage.l One possible explanation
for this convergence or cross-over effect
is that African Americans who make it
to the oldest ages represent “‘exceptional
survivors” who have developed or
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possess physiological and psychological
survival advantages to counteract the
impediments to healthy active living.”
One of the most formidable and well-
recognized bio-behavioral variables re-
lated to physiological damage and
premature death is perceived stress.
However, few studies have examined
the intersection between perceived
stress, poor health and longevity among
African Americans. We explore the
degree to which perceived stress is
associated with longevity and cardiovas-
cular (CV) conditions among middle-
age to older African Americans.

The relationship between health and
stress, particularly perceived stress (the
degree to which situations are appraised
as stressful), is a central issue in the
study of health disparities experienced
by African Americans.” Perceived stress
among African Americans is linked to
factors such as racial discrimination,
social inequality, disadvantaged neigh-
borhoods, and limited health care
system access.” > Persistent poor health
among African Americans may be a
function of an equally “unhealthy”
social environment through which at-
tributions made about ambiguous and
or negative circumstances perceived as
stressful may be transmitted across
generations to continue to have impli-
cations for health outcomes. There is
preliminary evidence that suggests per-
ceived stress and coping style have both
a heritable component and a family
environment component from studies
of twins.° Although, it is not clear how
parental attributions made about am-
biguous/negative circumstances (eg, at-
tribution bias) might be transmitted
across generations to continue to exert
negative persistent influence on health
outcomes and increase health disparities
among African Americans.”
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The goal of our study was to
examine the relationships
between perceived
psychological stress, CV health

conditions, and patterns of

Jfamily longevity.

The goal of our study was to
examine the relationships between per-
ceived psychological stress, CV health
conditions, and patterns of family
longevity. We hypothesized that: 1)
Stress will be greater in those who
report short-lived parents; 2) the rela-
tionship between family type (ie, paren-
tal living status) and CV conditions will
depend on stress; and 3) family type will
mediate the relationship between stress
and CV conditions.

METHODS

The data are from the baseline
examination of the Jackson Heart Study
(JHS), a single-site, longitudinal, popu-
lation-based, cohort study prospectively
investigating the determinants of CV
conditions among African Americans
living in the tri-county area (Hinds,
Madison, and Rankin counties) of the
Jackson, Mississippi metropolitan area.
Baseline data collection occurred be-
tween September 2000 and March
2004. Recruitment, sampling, and data
collection methods have been described
previously.®"!
was limited to individuals aged 35 to
84 years, but allowed relatives <35 and

Participant recruitment



>84 to enroll in order to increase the
sample power of the family component
of the study.12 The total cohort consists
of 5,301 African-American men and
women aged 21-94. The final sample (»
= 3274) was composed of participants
aged =50 years with information on
parental living status, the three indica-
tors of stress, and cardiovascular health.

The Institutional Review Boards of
the following participating institutions
approved the study: the University of
Mississippi Medical Center, Jackson
State University, and Tougaloo College.
All of the participants provided written
informed consent.

Measures

We examined three measures of
psychosocial stress: 1) the Global Per-
ceived Stress Scale (GPSS), which was
given in the baseline clinic examination;
2) the Weekly Stress Inventory (WSI or
hassles), which was given to participants
at the baseline examination to complete
and mail back to the JHS; and 3) Major
Life Events (MLE), which was collected
through telephone interview in the
annual follow-up survey.

The Global Perceived Stress Scale is
an 8-item, self-report measure of per-
ceived chronic stress. It assesses perceived
stress across eight broad domains. Par-
ticipants were asked, “Over the past
12 months how much stress did you
experience?... 1) In your job?, 2) in your
relationships with others?, related to
medical problems?...” Responses for this
scale ranged from A (not stressful) to D
(very stressful). In the analysis, they were
recoded to numeric values (eg, from not
stressful=1 to very stressful=4). Scores
were summed across the eight responses
to create a total score with an observed
range from 0 to 24.

The WSI is an 87-item question-
naire that assessed specific experiences
of minor stress across a broad range of
life domains over a 7-day period,
including but not limited to, work
tasks, relationships, finances, transpor-
tation, household responsibilities, and
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Table 1. Baseline characteristics
Variable Mean SD Range

Sex, 0=men, T=women 3 4 0-1
Baseline age 62.5 8.1 50-95
Education 13.9 4.3 0-19
Parental living status, 0=no, 1=yes

Both parents alive N .25 0-1

Mother alive, father dead 2 4 0-1

Father alive, mother dead 0 2 0-1

Both parents dead .6 4 0-1
Stress measures

Weekly stress events 1.7 2.4 0-13

Life events 2.8 2.1 0-9

Global stress 4.3 4.0 0-23
Number of cardiovascular conditions 7 .6 —

leisure activities."? Participants were
instructed to assess the level of severity
of these stressors during this timeframe
on a 7-point scale defined as follows:
did not happen; not stressful; slightly
stressful; mildly stressful; moderately
stressful; stressful; very stressful; ex-
tremely stressful. Scores were summed
to create a total score with an observed
range from 0 to 14.

The survey of MLE, based on
Holmes and Rahe’s Life Events Scale,'*
included 11 items in which participants
were asked to answer yes or no if they
had experienced the following situations
within the last 12 months: 1) serious
personal illness, 2) being a victim of
physical assault, 3) being a victim of a
robbery or home burglary, 4) losing a
relative/close friend due to violence, 5)
gunfire at home/neighborhood, 6) death
of a relative or close friend, 7) major
illness or injury of a close friend/relative,
8) moving to a lower socioeconomic
residence/ neighborhood, 9) job loss, 10)
forced retirement, or 11) experiencing
divorce/separation from spouse. These
items were summed to create a total
observed score ranging from 0 to 9.

Select demographic factors including
age, education, and sex were based on
self-report during the baseline interview.
The dependent variable was the sum of
the number of CV conditions (prevalent
high blood pressure, stroke, and heart
disease). Prevalent heart disease was
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derived from a history of heart disease,
medication use and indication of a silent
myocardial infarction from electrocar-
diogram (ECG) readings. Stroke was
self-reported. Prevalent hypertension sta-
tus was defined as a measured blood
pressure = 140/90 mm Hg and/or use of

. . . . 1
antihypertensive medications.'”

RESULTS

Descriptive characteristics of the
study sample are presented in Table 1.

Hypothesis 1

Stress will be greater in those who
report shorter-lived parents relative to
those with longer-lived parents. This
hypothesis was tested by conducting an
ANOVA for each of the three indicators of
stress (Table 2). Weekly stress events, F (3,
2019) = 3.75, P=.011, n°=.006; global
stress, F (3, 3242) = 26.58, P<.001,
N*=.024; and major life events, F (3,
3138) = 10.76, P<.001, n* =.01 each
revealed a significant effect of parental
living status. Those with both parents dead
had significantly fewer life events than
those with mother alive but father dead
and those with both parents alive.

Hypothesis 2

The relationship between family
type (ie, parental living status) and CV
conditions will depend on stress. We
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Table 2. Stress by parental living status

Mother Alive/Father Father Alive/Mother Both Dead

Type of Stress Both Alive (n = 223) Dead (n = 744) Dead (n = 135) (n=2172)
Weekly stress events 1.80 (2.39) 1.97% (2.64) 2.21 (2.87) 1.62 (2.33)
Global stress 5.32% (4.33) 5.19% (4.29) 4.99% (3.98) 3.87° (3.84)
Life events 3.24% (1.98) 3.04% (2.16) 3.08 (2.18) 2.65° (2.10)

Data are means (SD) unless indicated otherwise.

? P<.01. Reflects significant differences based on Tukey’s HSD posthoc comparisons.
b p<.05. Reflects significant differences based on Tukey’s HSD posthoc comparisons.

conducted separate multiple regression
analyses for each stress type. The parental
living status variable was dummy-coded
so that we could compare three groups
with a referent group. The dependent
variable was the sum of the number of
CV conditions, which ranged from 0 to
3. Results of these regression models can

be found in Table 3.

Life Events

Controlling for age group (young-
old: 50-64 and old-old: =65) , sex, and
education, there were significant main
effects for the number of life events, as
well as the three parental living status
variables in comparison to the both
dead category: both parents alive, moth-
er alive but father dead, and mother
dead but father alive. Importantly, there

was a significant interaction of both
parents alive X life events, indicating that
people with both parents dead are less
reactive to life event stressors compared
to people with both parents alive. This
model accounted for 11% of the
variance in CV conditions.

When age category was included as a
factor in the interaction terms, there was
a significant mother alive X age group
interaction (B=.05, P=.047). However,
none of the 3-way interactions (parental
status X life events X age group) were
significant. This model accounted for
11% of the variance in CV conditions.
The significant 2-way interaction was
decomposed by conducting separate
models for each age group. For the
young-old, having a mother alive
(B=—.14, P<.001) was associated with

having fewer CV conditions, but it was
not a significant predictor in the old-old
group (B=.01, P=.863). We were also
interested in the potential differences
between parental living status and CV
conditions with distinct levels of life
event stressors. Therefore, we conducted
a 2 (life event stressors: median split) X 4
(parental status) factorial ANOVA where
we also controlled for age group, sex, and
education. There were main effects for age
group (F [1, 3116] = 19.05, P<.001),
sex F [1, 3116] = 5.06, P=.024,
education F [1, 3116] = 47.46, P<.001,
and parental status (F [3, 3116] = 8.50,
P<.001), and there was also a significant
life event X parental living status interac-
tion (F [3, 3116] = 2.97, P=.031). The
interaction revealed that the participants
with both parents alive and few life event

Table 3. Parental living status as a moderator of the relationship between stress and cardiovascular conditions
Model 1: Model 2: Model 3:
Life Events Weekly Stress Events Global Stress
Predictors B (SE) [B] B (SE) [p] B (SE) [B]

Intercept (both dead) € (.05) .98° (.05) .96° (.04)
Sex - 05 (.02) [—.04] —.05% (.02) [—.04] —.04" (.02) [-03]
Education —.02°(.01) [-.12] —.02°(.01) [-.12] —.02°(.01) [-12]
Age group 19C(02)[13I A7°(03) [L11] 187 (.03) [.12]
Stress 1(.01) [.OT] —.01 (.01) [—.01] .01 (.01) [.04]
Both alive - 38C (.04) [—.24] —.27°(.04) [-.18] —.32°(.04) [-.20]
Mother alive —.16° (.04) [—.11] —.15°(.03) [-.11] —.13°(.04) [-.10]
Father alive —.12 (.07) [—.04] —.16" (.06) [—.06] —.09 (.07) [-.03]
Both alive X stress 03“ (.01) [.06] —.01 (.01) [—.02] .01 (.01) [.O1]
Mother alive X stress 1 (.01) [.O1] .01 (.01) [.OT1] —.01 (.01) [—.02]
Father alive X stress 1 (.02) [.O1] .01 (.02) [.O1] —.01 (.01) [—.02]
Stress X age group .01 (.01) [.OT] .01 (.01) [.OT]
Both alive X stress X age group .02 (.06) [.O1] .03 (.02) [.02]
Mother alive X stress X age group .06 (.03) [.04] .03% (.01) [.03]
Father alive X stress X age group —.05 (.06) [—.02] .01 (.03) [.01]

¢ P< .05.

b p<.01.

€ P<.001.
458 Ethnicity & Disease, Volume 24, Autumn 2014
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Fig 1. Life events (low, high) X parental living status interaction

stressors had the fewest CV conditions
(see Figure 1). There were no differences
between the parental living status groups
for greater life event stressors.

Weekly Stress Events

A similar model was applied for WSI.
Although there was no main effect of
weekly stress events, younger age, being
female, having more education, and
having a mother, father, or both parents
alive, was associated with fewer total CV
conditions. None of the 2-way interac-
tions were significant (P’s>.5), but there
was a significant 3-way interaction of
mother alive X WSI X age group. This
model accounted for 10% of the variance
in CV conditions. The interaction was
decomposed by conducting separate
models for the two age groups. For the
young-old group, more education
(B=—.10, P<.001), and having a mother
(B=—.14, P<.001), father (B=—.08,
P=.002), or both parents alive
(B=—.22, P<.001) was associated with
fewer CV conditions. In contrast, more
education (f=-—.17, P<.001) was the
only significant predictor of CV condi-
tions in the old-old group. Although the
simple slopes were not significant, more
weekly stress tended to be associated with
fewer CV conditions in the young-old
group (B=—.02, P=.496), but they were
associated with more CV conditions in

the old-old group (B=.03, P=.483).

Global Stress Total Score

Similar models were applied for the
global stress total score. In a multiple
regression with both parents dead as the
reference group, there were no significant
effects of global stress or 2-way interac-
tions between global stress and parental
living status. However, when age group
was included in the interaction terms,
there was a significant 3-way interaction
of mother alive X global stress X age group.
This model accounted for 11% of the
variance in CV conditions. This interac-
tion was decomposed by conducting
separate models for the two age groups.
In the young-old group, those with a
mother alive had a negative association
between global stress and CV conditions
(B=—.01, P=.859), however, those in
the old-old group with a mother alive had
a positive association between global stress
and CV conditions (B=.01, P=.812)
though not significant. It is important to
note that these slopes are not significantly
different from zero, but they are different
from each other (as reflected in the
significant 3-way interaction).

Hypothesis 3

Parental living status will mediate
the relationship between stress and CV
conditions. We followed the steps for
mediation outlined by Baron and
Kenny.'® Results from the mediation
analyses are presented in Table 4. The
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first step was to establish a relationship
between the predictor (stress) and the
outcome (CV conditions). Life event
stressors  (B=—.05, P<<.001), weekly
stress events (f=—.04, P=.011) and
global stress (B=-—.04, P=.002) were
each related to CV conditions, so testing
for mediation with these stress variables
was possible. Next, we correlated the
number of life events with each parental
living status category (both dead, both
alive, mother alive, father alive) in Step 2.
Life events were significantly associated
with both parents dead, both parents
alive, and mother alive, but not with
father alive. Weekly stress events were
significantly associated with both parents
dead and mother alive but not both
parents alive or father alive. Global stress
was significantly associated with all pa-
rental living status variables: both dead,
both alive, mother alive, and father alive.
In the final step, we conducted a
separate multiple regression for each stress
type controlling for age group, sex, and
education and included the parental living
status categories that were significant in
Step 2. We found that life events were
no longer a significant predictor of CV
conditions, but that having both parents
dead or both parents alive were signifi-
cant. In addition, we found that weekly
stress events were no longer significantly
related to CV conditions, but that having
both parents dead or mother alive were
significant. Finally, we found that global
stress was still significantly related to
cardiovascular conditions but that having
both parents alive, father alive, or mother
alive were also significant predictors of
CV conditions. Note that all four parental
living status categories were significant in
Step 2 for global stress but we chose to use
the category of both parents dead as the
comparison group to keep consistent with
previous models. In sum, there is evidence
for mediation with life events and weekly
stress events, but not with global stress.

DISCUSSION

Our findings suggest that for each

measure of stress, there was a significant
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Table 4. Parental living status as a mediator of the relationship between stress and

cardiovascular conditions

Life Events Weekly Stress Events Global Stress

Step 1: IV— DV —.05¢ —.04° —.04°
Step 2: IV — Mediator

Both dead —.10° -.07° —.15¢

Both alive .06° 01 .07¢

Mother alive .07¢ .05° 12¢

Father alive .03 .04 .047
Step 3: IV + Mediator — DV

Sex —.04° —.04¢ -.03%

Age group 3¢ 3¢ 14¢

Education —.12¢ -.12¢ —.12¢

Stress .03 —.04 .04°

Both dead .09° 21¢ —

Both alive —.12¢ — —.19¢

Mother alive —.02 .09°¢ —.10°

Father alive — — —.04°

4 P< .05.

b p<.01.

€ P<.001.

9 Coefficients in the first step reflect standardized regression coefficients; the second step reflects correlation
coefficients; the third step reflects standardized regression coefficients.

effect for parental living status and that
lower levels of stress were reported for
participants for whom both parents were
deceased. These findings suggest that once
parents have passed on, there may be less
to worry about the parent and thus
produce lower reported levels of stress
and weekly stress events. This is in part
supported by the results that indicated that
having one parent alive had an impact of
reports of global perceived stress and
weekly stress events. It appears caring for
elderly parents may be a significant source

Our findings suggest that for
each measure of stress, there
was a significant effect for
parental living status and that
lower levels of stress were
reported for participants for
whom both parents were

deceased.
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of stress in late life. This is consistent with
caregiving literature.'”"'

Alternatively, perhaps those in the
later part of life are just not as stressed as
younger people.'” Outliving one’s par-
ents makes them the senior person in
the family and place them in the
position of the sage, wise and calm
one. In addition, sources of stress
typically associated with young and/or
middle-adulthood are no longer salient
for most older adults (eg, child-rearing,
and being concerned with career/em-
ployment goals). There may be a higher
level of satisfaction with completing
most of one’s life goals at this stage
and more emphasis on leisure activities
for pleasure.

Stress, Family Type and CVD
For life events, not only are people
with both parents dead less reactive to
life event stressors compared to people
with both parents alive, but this rela-
tionship had an impact on the number
of CV conditions. The link between
stress and CVD has been well studied
and suggests stress as a significant risk
factor for experiencing CVD and related

Ethnicity & Disease, Volume 24, Autumn 2014

risk factors.? As risk factors accumulate
with age, the risk for CV conditions
increases.”’ > To this end, we com-
pared age groups to see if there were
differences in the relationship between
stress, parental living status and CV
conditions. Our findings suggest that
there is a life course pattern. That earlier
in late life, having one or both parents
alive was associated with better health or
fewer CV conditions, but this was not
true for those in later life. Education
was found to have a protective effect
(higher education was associated with
fewer CV conditions) in later life.
While there was no main effect of life
events on CV conditions, there was an
interaction that showed differences be-
tween the parental living status groups
and life event stressors. Figure 1 shows
that in the group where both parents are
alive, there is a difference in CV
conditions between the low life events
group and the high life events group.

Limitations

There are study limitations that are
important to consider. First, one im-
portant variable we did not have
available is ratings of early family
environment. Various studies”?* have
all discussed how early parental style can
influence factors across the life course
that impact biological mechanisms and
stress exposure. Early life harsh parent-
ing can lead individuals to avoid
stressors later in life. Taylor et al''
suggest people from harsh environments
somewhat overreacted to stressful situa-
tions and that this was thought to arise
from the impact harsh parenting had on
patterning of neural structures.

The JHS is restricted to a single site,
which limits generalizability beyond the
southeastern region. Given the sampling
strategy, JHS is not a representative
sample of the African American popu-
lation. However, the JHS is the largest
study of CVD in middle-age and elderly
African American men and women. The
JHS also offers a comprehensive array of
perceived stress instruments that tap



into global events, weekly hassles and
major life events. This allows us to
highlight the heterogeneous nature of
the JHS sample, as perceived reports of
psychosocial stress and selected longev-
ity profiles may influence CVD and
related risk factors differently across our
sample of African Americans.

CONCLUSION

The findings show a definite familial
pattern of health. It is still not completely
clear why there is familial pattern to
health and the psychosocial factors
related to CVD health. However, given
the striking pattern of differentials when
both parents are alive vs dead, it is quite
possible that a shared environmental
component to these effects exists. What
is not clear is how attributions made
about ambiguous/negative circumstances
may be transmitted across generations to
continue to exert negative persistent
influence on health outcomes and in-
crease health disparities among African
Americans. The transmission may occur
passively (by sharing the same living
space) or actively (parental messages to
the children). More research on familial
environmental effects that account for
genetic effects are needed to further parse
out the assumptions presented here.
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