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INTRODUCTION
African Americans continue to trail their white

counterparts in having disproportionately higher
rates of maternal mortality' and infant mortality.2
While the reasons for these outcomes are as com-
plex as they are varied, this paper will present
information on the role stress plays in selected
adverse pregnancy outcomes, or APO (e.g., very
low birthweight (LBW), preterm births, pregnan-
cy-related morbidity and mortality), in the U.S.
population in general and in the African-American
population in particular. While a reciprocal rela-
tionship may exist between stress and APOs, the
information presented in this article relates more to
the direct or indirect relationship between stress
and APOs, and not the other way around. In order
to facilitate a discussion around this complex
stress-APO relationship, a sociopsychophysiologi-
cal model (SPPM) of the stress process is used as a
conceptual guide.

Although social risk factors are increasingly
being studied, they must include environmental
stressors, which shape individual vulnerability and
resistance to risk factors for health.3 Various epi-
demiological studies4'5 have examined whether the
racial/ethnic disparities in APOs (preterm and
LBW) can be explained by maternal age, educa-
tion, lifestyle, and socioeconomic status. However,
these factors only account for a small amount of
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explained variation in the racial/ethnic disparities
related to APOs. It is very interesting to note that
even college-educated black mothers are more like-
ly to deliver very-low-birthweight (VLBW) infants
than college-educated white mothers. It has even
been suggested that the relative gap (along racial
lines) widens as socioeconomic position increases.6

It is argued in this article that as a salient factor,
stress is, in part, derived from the perceptual expe-
riences of African-American women, and these
experiences, in turn, contribute to the increasing
racial/ethnic gaps in APOs. It is also argued that
because the stress-APO relationship is dynamic
(as is illustrated in the SPPM presented later in this
article), it can act either as an independent variable
and/or it can interact with other variables (e.g.,
socioeconomic status) to impact APOs.

Adverse Pregnancy Outcomes
and African-American Women

There is growing evidence that women who
experience high levels of social and psychological
stress during pregnancy are at a significantly
increased risk for conditions related to APOs, such
as shorter gestation, earlier onset of spontaneous
labor, and preterm delivery. These risks still exist
even after adjustments are made for the effects of
other established biomedical, sociodemographic,
and behavioral risk factors.7

The fact that black mothers in the United States
are twice as likely to experience a wide variety of
APOs is well documented.28 Low birthweight, a
primary determinant of infant mortality, is twice
more prevalent for African Americans than whites.
Infants born weighing less than 1,500 grams, or
VLBW, due to early delivery with or without slow
fetal growth, are at significantly increased risk of
mortality and morbidity.2 In the United States,
among black mothers, the VLBW rate is three
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times higher than that among white mothers.2
Preterm labor is a clinical syndrome character-

ized by uterine contractility, cervical ripening, and!
or membrane rupture occurring before 37 weeks of
gestation.9 Infection has emerged over the years as
an important and frequent mechanism of disease in
premature labor. Infection is the only pathologic
process for which an established causal link with
prematurity has been established and for which a
defined molecular pathophysiology is known.'0
Empiric use of antibiotics to prevent prematurity
has resulted in serious infections in the mother and
infant with resistant organisms" and in a signifi-
cant increase in neonatal necrotizing enterocolitis.'2
The current clinical approach relies mainly on the
use of drugs, including B-adrenergic agents, mag-
nesium sulfate, prostaglandin synthase inhibitors,
and calcium channel blockers,'3 to arrest premature
contractions.

Stress, African Americans and
APOs: A Conceptual Model

Although there is no universally accepted defini-
tion of stress, a dominant view is that it clearly
involves a "person-environment" interaction (or
transaction).'4 While stress is an internal reaction
that involves various physiologic processes, for pur-
poses of this paper the main concerns are with the
sociopsychological factors, or stressors, that initiate
the stress process and the need to maintain balance,
or homeostasis/allostasis, to relieve the stress.'"

Given the multidisciplinary and multidimension-
al aspects of the SPPM (which is evidenced in its
label), it is not surprising that various theories from
different disciplines are applicable to the SPPM. For
example, from sociology and organizational psy-
chology, Systems Theory posits a hierarchical order-
ing of social, psychological, and biological levels, or
systems, each ofwhich has its own resources, needs,
and limitations. Also, these systems are inter-related
in such a manner that a change at one level invari-
ably impacts behavior at other levels. Consistent
with a systems perspective, the SPPM suggests that
an individual's experience of stress may be the result
of, as well as a contributor to, the stressors and
changes within society as a whole.

Explaining the Stress-APO
Relationship Using the SPPM

While support has been reported for the role
stress plays in pregnancy outcomes, few of these

studies'6"7 have incorporated a conceptual stress
model. It is with this void in mind that this paper
uses a sociopsychophysiological model, or SPPM
(see Livingston'8), with the intent of improving
understanding of the stress-APO relationship,
especially as it relates to the experiences of at-risk
African-American women (see Figure 1).

One possible way to collectively assess the multi-
dimensional nature of the stress-APO relationship
and at the same time incorporate the interactive
effects between macrophenomena and microphe-
nomena'both of which seem important in
explaining differential physiologic reactivity to
stress for African-American women20 is to have a
guiding conceptual model, such as the SPPM. The
SPPM explains the possible ways in which the
stress-APO relationship occurs through an array of
multidimensional and interactive concepts.
Additionally, it presents areas to intervene to
reduce the stress-APO relationship for African-
American women.

An Overview of the SPPM
Although a briefexplanation of the SPPM will be

provided in this paper in the context of how it can
facilitate the understanding of the stress-APO rela-
tionship, a more in-depth description and explana-
tion of the SPPM can be found elsewhere.'8'2' As
seen in Figure 1, the following features should be
noted about the SPPM: a) it is an interactive model
(see bidirectional arrows); b) it has three basic stages
(i.e., onset, reactions, and outcomes); and c) these
three stages comprise nine basic components. Of
importance to the SPPM is the fact that the wider
society, or outer system (1), subsumes the individ-
ual, or inner system (e.g., African Americans) (2).
With the exception ofexogenous factors (3a, 5a) and
external stressors (4a), all other components (i.e.,
endogenous factors (3b, 5b), internal stressors (4b),
SRC (6), stress levels (7), stress reactions (8), and
stress outcomes (9) are subsumed under the inner
system (2), or basically within the individual. Also,
there is an ongoing interaction over time between
both systems.

Stress Onset
This phase is the most important section of the

SPPM, simply because it is where a series of sub-
jective processes begin. This being the case, six
crucial areas are involved including exogenous
(outside) (3a, 5a) and endogenous (inside) (3b, 5b)

JOURNAL OF THE NATIONAL MEDICAL ASSOCIATION VOL. 95, NO. 1 1, NOVEMBER 2003 1104



STRESS AND APOSI 10L ~~~~~~~S .2te | 2 ~~~~~~~~0 0 t k|0a.
0

2 CL.
00

0)

U 1 °

.> l l g .°@ 5,- 7r

| I

.....................

2+~~~~~~~~~~~~~~~~~~~~~~~~~~~~~0 a

.,~~~~~~~~~~~~~~~~~~.. _o0

VI 0

0:

0 E

C))

0.~~~~~~~~~~~~~~~
0~~~~~~~~~~~~~~~~~~~~~~~~~~~000

-C~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~C
00~~

UC

0

'O 0 ~~~~~C)-: C))
T~~~~..C) L C

0 U~~~

U 0 a ~~~~~~~I-(0 CY)

1105 JOURNAL OF THE NATIONAL MEDICAL ASSOCIATION

L.

VOL. 95, NO. 1 1, NOVEMBER 2003



STRESS AND APOS

factors; external (4a) and internal (4b) stressors;
the Sociopsychophysiological Resource Center
(SRC) (6) and stress levels (7). Again, as the
arrows indicate, the SPPM is a multicausal, bi-
directional and interactive model, where the basic
and fundamental assumption is that the wider soci-
ety (1-in this case the American society) encom-
passes and, therefore, is likely to have an impact on
the individual (2-which, in this case, refers to the
African-American female) in a dynamic and inter-
active manner. For African-American females (2),
this latter point is very important, given the domi-
nant and institutionally racist nature (Livingston22)
of the wider U.S. society (1). It is reasoned in this
paper that a contributing factor to the stress- APO
relationship for African-American females is their
perception of and negative experiences with the
daily realities of both positive (5a; e.g., social sup-
port) and negative exogenous factors (3a; e.g.,
racism and poverty).

Whatever the precursor and actual sources of
stress, it is important to note that exogenous factors
(3a, 5a) and endogenous factors (3b, 5b) all interact
and combine in contributing to the effectiveness of
African-American women's SRCs (6). As seen in
Figure 1, the SRC is at the "core" of the SPPM and
is defined as "The mind body enduring capacity
that individuals have thatfilters, mediates, neutral-
izes, and subsequently serves to stabilize all enter-
ing noxious and other stimuli or stressors."'8

Exogenous Factors, External
Stressors, and the SRC

As is illustrated in the model, if African-
American women are predisposed to experience a
host of negative (i.e., adverse), exogenous factors
(3a; e.g., like poverty, racism, undesirable life
events), these factors could contribute to related
stressors or demands (4a), wherein the absence of
more positive (i.e., moderating) exogenous factors
(5a) could lead to perceived threat in their SRCs
(6). It is important to note that given the dynamic
nature of the SPPM, an initially predisposing neg-
ative, exogenous condition (3a; e.g., racism, low
socioeconomic status-Williams23) may itself be
perceived as a stressor (4a; e.g., discrimination, as
seen in denial of certain needs involving housing,
hospitalization, and work). For example, it was
said, "A woman's perception that she resides in a
'bad' ("posed threat") neighborhood may be a
chronic stressor that disproportionately affects the

reproductive outcome of African Americans."24
Women's perception of negative exogenous factors
(3a) as stressors (4a) is at the core of the transac-
tional definition of stress used in this paper.
Therefore, what makes women perceive negative
exogenous factors (3a; e.g., racism) as external
stressors (4a; e.g., discriminatory practices) is
related to their "collective" experiences (i.e., asso-
ciated with their SRCs), hence the seemingly uni-
form perceptions, stress reactions, and, ultimately,
stress outcomes (e.g., APOs).

Endogenous Factors, Internal
Stressors, and the SRC

Although these negative (i.e., adverse) and pos-
itive (i.e., moderating) factors are basically internal,
because of African-American women's skills, per-
sonalities, dispositions, and/or developmental
experiences based on the dynamic interplay of the
important segments of the SPPM as seen in Figure
1, they are likely to influence or are affected by
exogenous factors (3a, 5a) and external stressors
(4a). It is also evident by examining the SPPM that
the endogenous factors are related to a possible
variety of internal stressors (4b). However, because
of their relative importance and greater visibility,
external stressors (4a) are emphasized versus inter-
nal stressors (4b) in this paper.

It has been stated in the past,22 that from an ear-
ly developmental level, various stresses (7) in
blacks begin their insidious influence even in utero
(i.e., negative endogenous condition-3b) in moth-
ers who must cope with the vicissitudes of poverty
(3a) and related potential stressors, both external
(4a; e.g., literally surviving on a daily basis in a
crime-infested housing project, inadequate prena-
tal care, all of which are negative exogenous fac-
tors (3a) that can, depending on the individual (2)
make-up of women, lead to related external stres-
sors, 4a)). In a related manner, a host of possible
negative endogenous factors (3b; e.g., poor/inade-
quate nutrition, inadequate sleep, poor health) can
lead to internal stressors (4b) as well. As seen from
the SPPM in Figure 1, it is evident that such stres-
sors and subsequent stress have the very real poten-
tial of negatively contributing to the strength of
African-American women's SRCs and, eventually,
to the theirAPO experiences (9) alluded to so far in
the paper.

Factors that are potential buffers, or moderators,
in the stress-APO relationship are positive endoge-
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nous factors (5b), such as having strong personali-
ty characteristics (e.g., a hardy personality).25
These factors are also likely to reduce the effects of
stressors, both external (4a) and, to a lesser extent,
internal stressors (4b) by moderating their effects.
Again, because of the dynamic nature of the
SPPM, as seen in Figure 1, the moderating effect
may be either in an indirect manner, where these
endogenous positive factors (5b) can increase the
personal resiliency of women's SRCs, thereby
reducing the perceived threat of external stressors
(4a). Alternatively, they can act directly through a
pathway to internal stressors, thereby reducing the
latter's potential negative effect. Contributing fac-
tors to personal resiliency include self-esteem,
optimism, and mastery beliefs of being in control
of life's activities.26

Other more physiologic factors can exist that
serve as possible examples of negative endogenous
factors. A very important factor in elucidating the
behavioral and/or biological influences mediating
the effects ofprenatal stress on gestational outcomes
is the role ofthe corticotropin-releasing hormone, or
CRH. Basically, the CRH, as a hypothalamic neu-
ropeptide, plays a central role in regulating the activ-
ity ofthe HPA axis and in the physiological response
to stress.27 Recent reports suggest that the effects of
psychosocial stressors (4a) may be mediated by cor-
tisol-induced positive feedback increases in placen-
ta secretion of CRH.28 Additionally, overwhelming
evidence indicates that women in preterm labor have
significantly elevated levels ofCRH compared with
gestational age-matched control women, and that
these elevations of CRH precede the onset of
preterm labor in some cases by several weeks.7

Stress Reactions
This second phase (8) may be experienced,

depending on the functional state of African-
American women's SRCs (6), which, in turn, con-
tributes to their stress levels (7).

Physiologic responses to (psychosocial) stress
have been well documented.20 For purposes of this
paper, physiologic responses are the very important
pathways linking stress and APOs. While these
responses are varied and complex at times, they
include, among others, hormonal changes (e.g.,
progesterone, estrogen, and oxytocin), calcium
ions, adrenergic agents and receptors, cate-
cholamines, and blood flow from the uterus to the
placenta.20 All of these internal changes, at least for

acute stress, are protective, functional, and adap-
tive for the body.

According to McEwen,'5 internal body changes
are captured in the concepts of allostasis and allo-
static load. The concept of "allostasis" (active
responding of biological mediators that maintain
homeostasis) leads to the concept of "allostatic
load" (the wear and tear of the body due to overuse
of allostasis by repeated stress regulation of the
mediators-failure to shut them offwhen no longer
needed).

Infection is known to be a risk factor for pre-
term birth.29 A rather common infection in women
of child-bearing age is bacterial vaginosis (BV).
The disorder is a synergistic effect of multiple gen-
ital infections. These bacteria reduce the viability
of Lactobacillus species-the bacteria that protect
against urinary tract infections and a host of other
chronic ailments.30 BV is associated with a two-
fold increase in the risk for preterm labor and pre-
mature rupture of membranes.3' The rate of BV
prevalence is at its highest during early gestation,
at which time the presence ofBV is associated with
greater pathophysiologic consequences, such as
preterm birth, than BV detected in the later second
or third trimesters.32 African Americans have sub-
stantially more bacterial vaginosis, histologic and
clinical chorioamnionitis, and postpartum endo-
metritis, and it has been proposed that infection
may explain a considerable portion of the black!
white difference in preterm birth.33

Stress Outcomes
Although the focus of this paper has been on the

stress-APO relationship, there are various other
factors (e.g., prenatal care, nutritional factors) that
have to be taken into account, along with stress, in
any comprehensive attempt to improve our under-
standing of APOs, especially among at-risk
African-American women. However, it has been
said20 that the importance of stress is increasingly
being recognized, because a number of empirical
studies have indicated that pregnant women from
different racial, ethnic, and sociodemographic
backgrounds who experience high levels of stress
during pregnancy are at a significant risk for APOs
(e.g., shorter gestation, earlier onset of sponta-
neous labor, preterm delivery)-even after control-
ling for a variety of known extraneous risk (e.g.,
biomedical, sociodemographic, and behavioral-
Paarlberg et al.,34 Wadhwa7) factors.
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Reducing Stress by Intervening to
Increase Positive Exogenous and
Endogenous Factors

As an example of a positive, exogenous, moder-
ating factor, social support35 is usually the most fre-
quently cited in the literature. In the case ofAfrican-
American women, care should be taken to include
the number of persons in their social network who
can be relied upon for the five main functions of
support: instrumental, emotional, informative, nor-
mative, and companionship.26 As discussed before,
these experiences are valuable in buffering ofmod-
erating the stressful experiences that women may
perceive. But perhaps more importantly of all,
whatever efforts are used, the overall emphasis of
these efforts should be directed to increasing the
resiliency of the women's SRCs.

Examples of positive, endogenous factors can
include psychosocial conditions and behavioral
factors. It has been said that self-efficacy seems to
be at the core of a variety of class distinctive modes
of thought.36 It was reported that higher-class (ver-
sus lower-class) individuals had a greater sense of
possibilities and that this provided an empowering
perception (or feelings of greater self-efficacy).36
Stansfeld and Marmot37 found that lower-class sta-
tus was associated with greater depression and
lower sense of well-being, together with greater
salience of negative events-all of which had a
negative impact on self-efficacy.

Conclusion
The discussion of the disproportionate inci-

dence ofAPOs (e.g., very low birthweight and pre-
mature births) among African-American women-
especially those who are at-risk because of poverty
and other related living conditions-underscores
the seriousness, urgency, and need for immediate
change. The ultimate success of any intervention is,
in part, dependent upon what intervention strate-
gies and what model are used to guide these strate-
gies, such as the SPPM presented in the paper.

Given that the emphasis in the paper was placed
on the stress-APO relationship, where stress is
viewed as an important contributing factor (along
with the traditionally accepted conditions of low
birthweight and prematurity), it should play a very
important role in future efforts to reduce APOs in the
African-American population. Health education
intervention can be used as the means to implement

the intervention strategies directed at reducing and
controlling stress in targeted, at-risk African-
American women, especially those who are pregnant
and socioeconomically deprived. Based on the dis-
cussion that involved the SPPM presented in Figure 1,
the ultimate focus ofhealth education strategies deliv-
ered through, for example, case managers should, of
necessity, be directed to improving the strength and
resiliency ofAfrican-American women's SRCs.
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