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The purpose of this study was to use a conceptual model to examine selected possible
relationships among person variables, health behavior variables, and psychosocial state
variables in relationship to preterm delivery. The study utilized data from an existing data
set of pregnant women at risk for low binhweight infants.
conceptualized as person variables were age and race.

Factors which were·

Psychosocial state variables

included anxiety, depression, life events, mastery, self-esteem, stress, and social suppon.
Reponed health behavior variables included smoking, drinking, drug use, prepregnant
_!

weight for height, and weight gain during pregnancy.

The dependent variable was

preterm delivery, which was defined as delivery before 37 weeks gestation. The analyses
used two subgroups of women. The first subgroup consisted of 1163 women who
delivered moderately preterm infants (32-37 weeks gestation). The second subgroup
consisted of 1258 women who delivered both moderately preterm and very preterm
infants (27-37 weeks gestation).

Data were analyzed utilizing both univariate and

multivariate statistics, with logistic regression as the principle multivariate technique. As
a group, person variables and psychosocial state variables had direct relationships, as
posited in the hypotheses and supponed in the literature, to preterm delivery. Health
behavior variables were directly related to preterm delivery in the variable set that
contained both moderately preterm and very preterm infants. Indirect relationships were
supponed for the hypothesis that added psychosocial state to health behaviors. Individual
variables that were associated with preterm delivery were self-esteem and mastery.

Results of this study were significantly different than results of a parallel study using this
same data set, but examining the association between psychosocial variables and
intrauterine growth retardation.
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mastery
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CHAPTER I
INTRODUCTION
The contribution of psychosocial factors to physical health and illness has been
a topic of scientific interest over the past 40 years (Cronkite & Moos,1984; Delongis,
Coyne, Dakof, Folkman & La=s, 1982; Elliott & Eisdorfer, 1982; Maddi, Bartone,
& Puccetti, 1984). Specific to pregnancy and childbirth, folk beliefs associating
emotional factors with harm to the fetus are found in writings as diverse as those of
early Greek physicians, and passages of the Old and New Testament (Ellis, 1936).
Despite longstanding folk beliefs and numerous prospective and retrospective
investigations of the subject (e.g. McDonald, 1968; Istvan, 1986; Levin & Defrank,
1988), the nature of the relationship between psychosocial factors and maternal and
neonatal health is poorly understood.
Scope and nature of low birthweight and prematurity
A key aspect of maternal-infant health is neonatal outcome. Low birthweight,
a neonatal outcome, is the single most important risk factor for newborn morbidity and
mortality, yet we can explain the reason for only l/2 to 2/3 of low birthweight by
conventional prognostic indicators such as age, chronic disease, or obstetric history.
Very low birthweight (<1500 grams) accounts for almost 50% of deaths during the
first year of life. In addition, the economic impact of low birthweight is great The
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cost of neonatal intensive care in the United States has been estimated to be about 22.5 billion dollars per year (Berendes, Kessel, & Yaffe, 1991). Beyond the neonatal
period, a significant proportion of surviving low birthweight babies have substantial
neurological, behavioral, or learning problems, which add significantly to the "cost" of
low birthweighl ·Thus, it is imponant for health professionals to understand as much
as possible about what factors are associa~ with low birthweight, so that effective
strategies can be planned to decrease the number of infants born with this problem.
The United States currently ranks 19th among industrialized nations of the
world in infant mortality, 80% of which occurs as a result of low birthweight
(Wegman, 1991). Low birthweight results principally from two major obstetric events:
preterm delivery and intrauterine growth retardation. Factors precipitating these events
are not clearly understood. After examining the scientific evidence surrounding the
causes of low birthweight, the Institute of Medicine's Committee to Study the
Prevention of Low Birthweight estimated that 40% of the variance in low birthweight
is due to maternal environmental and psychosocial factors (Institute of Medicine,
1985).
Prematurity, which is defined as delivery before 37 completed weeks of
gestation, occurred in 273,000 births in the United States in 1991. This number
constitutes 7% of the total births, but is disproportionate in regards to race. For white
women, the preterm delivery rate is about 6%, whereas it is between 13 and 14% for
black women (Statistical Abstracts of the United States, 1991). The factors
responsible for this disparity have recently been closely scrutinized. In one study, the
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infants of 1500 low-income multiparous women were examined for black-white
differences in newborn anthropometric measurements (Wen, Goldenberg, Cutter,
Hoffman, & Cliver, 1990). After adjusting for smoking, fetal sex, maternal age, body
mass index, weight gain, height, and history of a low birthweight infant, there was a
4- or 5-day difference in the gestational age at lS!fil delivery between blacks and

whites, with whites having a longer gestational age. However, there was a somewhat
larger effect for birthweight-white babies born at term weighed an average of 150
grams more than black babies after adjusting for all known risk factors; that is, this
difference appeared to be explained by race alone or race and a combination of factors
which are unknown at this present time. Schoendorf, Hogue, Kleinman, and Rowley
(1992) addressed the question of the impact of sociodemographic factors by examining
mortality among infants of black as compared with white college-educated parents. In
this population, the infant mortality rate was 10.2 per 1000 live births for black infants
and 5.4 per 1000 live births for white infants. The rate of low birthweight was more
than twice as high among blacks as among whites. Black infants in this study were
three times as likely as white infants to die of causes attributable to perinatal events,
including prematurity.
Factors which have been linked to prematurity in the general population
include cigarette smoking, previous history of preterm birth or spontaneous abortion,
low prepregnant weight, and in utero DES exposure (Kramer, 1991). Chronic medical
conditions (hypertension, diabetes, kidney disease) and placental problems, such as
placenta previa or abruptio, may also result in elective preterm delivery to improve
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pregnancy outcome (Klein & Goldenberg, 1990). Wen, Goldenberg, Cutter, Hoffman,
and Cliver (1990) screened 17,000 indigent women for prenatally ascertained risk
factors for low birthweight Characteristics studied included (a) genetic and
constitutional factors, such as infant gender and maternal height; (b) demographic
factors such as mother's race, age, educational level, and marital status; (c) obstetric
factors such as parity and previous preterm delivery; (d) nutritional factors such as
maternal weight and weight gain; and (e) drug use, including cigarettes, alcohol, and
street drugs. The variables that were positively correlated with prematurity in their
population were black race, single marital status, high or low weight gain during
pregnancy, and age extremes. Taken together, these factors accounted for less than
half of the explanation for prematurity.
Link between psychosocial variables and prematurity
Partly because of limited success in determining what factors are associated
with prematurity, investigators began to examine the relationship between psychosocial
variables and adverse birth outcomes. Results of studies have been inconclusive, as
summarized in review articles by Istvan (1986) and Levin and Defrank (1988). Both
articles speak to the methodologic difficulties inherent in establishing a relationship
between psychosocial state and outcome, given the multitude of confounding variables
that can contribute to outcome. Nonetheless, both found support for the notion that ·
stress, as measured by a combination of life event and/or anxiety tools, is related to
prematurity, and Levin & Defrank (1988) also concluded that stress may be related to
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certain antepartum complications, such as threatened abortion, premature rupture of the
membranes, or preeclampsia.
A number of psychosocial variables have been examined in relationship to low
birthweight (Istvan, 1986; Levin & DeFrank, 1988). These variables include the
concepts of stress, anxiety, depression, self-esteem, mastery, and social support
(Norbeck & Anderson, 1989; Pagel, Smilkstein, Regen, & Montano 1990; Rothberg &
Lits, 1991; Newton & Hunt, 1984; Aaronson, 1989; Kemp & Hatmaker, 1989; Lobel,
Dunkel-Schetter, & Scrimshaw, 1992). Both direct and indirect effects of psychosocial
variables on outcome have been hypothesized. Theories of direct effects suggest that a
physiologic response produced in the body to a psychologic variable such as stress or
anxiety effects fetal growth or placental perfusion, which in turn produces an adverse
outcome. This direct effect can be theoretically supported by animal research on
stress in pregnant sheep and monkeys. A number of investigators have demonstrated
that sympathetic stimulation or infusion of catecholamines causes decreased uterine
blood flow (Adamsons, Mueller-Hauback, & Myers, 1971; Rosenfeld, Barton, &
Meschia, 1976; Myers, 1975). The assumption is that stress increases sympathetic
nervous system activity and shunts blood away from the abdomen. This in turn leads
to impairment of uteroplacental circulation, and in some cases increased uterine
activity and premature labor.

An indirect pathway for pretenn delivery has also been hypothesized and tested
for a number of psychosocial variables. In the indirect model, the mother's
psychological state (stress, anxiety, depression) is hypothesized to result in negative
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health behaviors that are associated with low birthweight For example, depressed
pregnant women are more likely to smoke cigarettes, gain less weight, and abuse
alcohol and drugs than pregnant women who are not depressed (Zuckerman, Amaro,
Bauchner, & Cabral, 1989). In a study by Picone, Allen, Schramm and Olsen (1982)
stress, as measured by a modified Holmes and Rahe life events scale, negatively
affected pregnancy weight gain but not caloric intake. The smokers in their study
consumed as many calories as the nonsmokers but gained less weight Investigators
hypothesized that increased catecholamines could impair the use of calories for weight
gain.
In summary, prevention of prematurity is a critical health issue. In order to be
able to plan prevention or intervention strategies, however, more must be known about
what causes prematurity. Research to date has been able to explain only about 50% of
the variance in prematurity. As will be demonstrated in the literature review,
examination of psychosocial and physiological variables has produced a conflicting
body of data, a state of affairs largely due to methodologic weaknesses in
conceptualization, design, measurement, statistical power, and statistical analysis
techniques.
The present study was a secondary analysis of a data set entitled "Successive
Small-for-Gestational Age Births: ·A Longitudinal Study of Fetal Growth and Perinatal
Outcome." The principal investigator of the original study was R. L. Goldenberg.
The purpose of the present study was to use this data set to examine a model which
characterized possible relaµonships among person variables, health behaviors,
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psychosocial state, and maternal-neonatal ·health. Factors which were conceptualized
as person variables included age, race, and socioeconomic status. Health variables that
may have bo~ direct and indirect effects on outcome were evaluated, such as
smoking, drinking, drug use, prepregnant weight for height, and weight gain during
pregnancy. Psychosocial state was studied through measurement of self-esteem,
mastery, life events, social support, anxiety, depression, and perception· of stress.
Maternal-neonatal health outcomes were measured via gestational age at birth and
neonatal Apgar score.

Conceptual and Operational Definitions
For purposes of clarification, a list of conceptual and operational definitions
used in the study will now be presented. They are arranged according to the proposed
conceptual model. The definitions used for discrete variables reflect the way in which
these variables were defined in the original investigation by Goldenberg.
Person Variables. A structure of socioeconomic and demographic factors which
impact physical and mental health
Socioeconomic status. Will be based on the gross income that supports the
family unit (pregnant woman, children, partner and other dependents living
with the pregnant woman) compared to federally established poverty levels.
Psychosocial state. The relatively stable structure of internal psychological and social
processes that emerge through transactions with the social environment and guide
additional transactions in ways that affect behavior.
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Depression. A dysphoric mood state accompanied by other psychological and
physical symptoms. Depression is measured by the Center for Epidemiologic
Studies Depression Scale.
Life Events Scale. An index of life stress that relies on the reporting of
discrete, time-limited events that require change or adaptation. Life events are
measured by the Sarason and Sarason Life Experiences Survey.
Mastery. The extent to which people see themselves as being in control of the
forces that significantly affect their lives. Mastery is measured by the Pearlin
Mastery Scale.
Self-esteem. The life process whereby persons develop a sense of self-worth
through interaction with the environment Self-esteem is measured by the
Rosenberg Self-Esteem Scale.
Social Support The emotional or tangible support provided by a pregnant
woman's social network, including partner, friends, relatives, and community
· organizations. It includes both the amount of support and satisfaction with
support (Pascoe, Ialongo, Hom, Reinhart, & Perradatto, 1988). Social support
is measured by the Pascoe Maternal Social Support Index.
Stress. The combination of physiological and psychological reaction patterns
to personal, social or physical situations, actual or symbolic, real or imagined
(Schar, Reeder & Dirken, 1973). Stress is measured by a 4-question stress
scale developed by Schar and colleagues.
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Trait Anxiety. Relatively stable individual differences in general anxiety
proneness, that is, to differences between people in the tendency to respond
with elevations of state anxiety to situations perceived as threatening. Trait
anxiety is measured by the Spielberger State-Trait Anxiety Scale.
Health Behaviors. Reported actions taken on behalf of oneself to maintain or regain
health and well-being.
Alcohol Use. The reported use of alcohol during the first, second, or third
trimester of pregnancy.
Low prepregnant weight A woman whose weight is below the median for the
population. This value was calculated by body mass index (BMI), according to
the formula (weight [kg]/height [m])2. The weight used in this calculation was
the woman's pre-pregnancy weight as reported at her first prenatal visit
Street Drug Use. The reported use of street drugs [heroin, cocaine, marijuana,
phencyclidine (PCP), lysergic acid diethylamide (LSD), methamphetamine,
pentazocine/tripelenamine (T's and Blues) during the first, second, or third
trimester of pregnancy.
Tobacco Use. The reported use of tobacco during the first, second, or third
trimester of pregnancy. Tobacco use was measured in number of cigarettes per
day.
Weight Gain. The amount of weight gained relative to expected weight gain
for prepregnant BML This figure was calculated by determining a percent of
expected weight gain based on the Institute of Medicine's projections of weight
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gain by prepregnancy body mass index. Three categories were used:
underweight, normal weight, and overweighL Adjustment was made for
gestational age at time of delivery.
Maternal-Neonatal Health. A dynamic state of relative well-being during pregnancy,
incorporating but not limited to biological, sociocultural, psychological, and
environmental dimensions.
Apgar score. A numerical score given by the delivery room nurse to the
neonate at birth and 5 minutes of age. The score ranges from O to 10 and
evaluates heart rate, muscle tone, reflex irritability, respiratory effort, and color
of the newborn. The lower the score the more severe the neonatal depression.
The 5 minute Apgar score is highly correlated with both immediate and long
term infant health. The five minute Apgar score will be dichotomized into two
values, representing moderate and severe depression (0-6) and normal newborn
adaptation (7-10).
Intrauterine Growth Retardation ITTJGR). A neonatal condition whereby an
infant weighs less than the 10th percentile for gestational age at birth.
Preterm delivery. A maternal-fetal event in which a pregnant women goes into
labor and delivers a baby prior to 37 completed weeks of gestation.

CHAPTERll
THEORETICAL FRAMEWORK
The theoretical framework for this study was derived from the literature that
links psychosocial variables with health behaviors and health outcomes, and from the
social cognitive theory of Bandura (1977, 1986). This body of literature was used as a
springboard from which to derive a unique model that examined the relationship
among these variables and guided the research. Specifically, the model explored the
relationships among person. variables, health variables, psychosocial state, and
maternal-neonatal health outcomes. The concept of reciprocal determinism from
Bandura's work (1977), and the transactional nature of psychological stress presented
by Lazarus and Folkman (1984), were specific ideas explored within the theoretical
framework of this study. As discussed in the next section, these concepts imply
reciprocity, yet the model developed for testing was a linear one. Justification for this
decision will be advanced.
As a preface to this discussion, it should be noted that Lazarus and Folkman
(1984) use the concept of stress as an organizing framework for their work. However,
the present study was more broadly focused on a number of psychosocial variables
and reported health behaviors and not simply on stress. Therefore, the theoretical
framework for this study did not u_se stress as the central organizing concept In the
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following section, an overview of major themes from Bandura (1986) and Lazarus and
Folkman (1984) that relate to the theoretical framework of this study are presented.
Social Cognitive Theory
Bandura (1977, 1986) views human behavior as a dynamic and reciprocal
model in which personal factors, environmental influences, and behavior all interact;
this aspect of Bandura's social cognitive theory is called reciprocal determinism. The
term reciprocal refers to the mutual interaction among factors. The term determinism
signifies the production of effects by certain factors, but does not imply that actions
are completely determined by a prior sequence of causes operating independently of
the individual (Bandura, 1986). These three interacting factors (personal,
environmental, behavioral) vary in their prominence, depending on the activity, the
individual, and the circumstances. In some circumstances, behavior is a central factor,
and in others it is environment that predominates. Although the segments of
reciprocality involve bidirectional influence, they are not simultaneous. Thus, it is
possible to clarify how the various subsystems function interactively, and to examine
their relationships (Bandura, 1986). This study examined aspects of personal factors,
environmental influences, and behavior in relationship to each other and to the
outcome variable of preterm delivery. The biopsychosocial model of health in
pregnancy developed for this study represents behavior as a combination of person
variables (including environment), psychosocial state, and health behaviors. These
factors mutually influence each other to impact on maternal-neonatal health.
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Cognitive relational model of stress
Over 25 years ago, Lazarus (1966) and later Lazarus and Folkman (1984)
proposed a cognitive relational model of stress. In the Lazarus and Folkman model,
psychological stress is viewed as "a particular relationship between the person and the
· environment that is appraised by. the person as taxing or exceeding his or her resources
and endangering his or her well-being" (p.19). The unit of analysis for this theory is a
transaction that is appraised by the person as involving harm, threat, or challenge.
Transaction implies that stress is neither in the environmental input nor the person, but
the conjunction of the two. Cognitive appraisal is described as an evaluative process
through which the individual determines whether a particular encounter with the
environment is relevant to well-being. This determination is the result of cognitive
processes involving perception, learning, memory, judgment, and thought (Lazarus,
1966). As such, stress is a multivariate process involving causal antecedents,
mediating processes, and both intermediate and long term effects. Causal antecedents
in the Lazarus and Folkman model (1984) include social variables such as
socioeconomic status and role patterns, psychological variables such as values, beliefs,
or situational demands, and physiological variables such as genetic factors or illness
risk factors. Mediating activities include appraisal, coping, and perceived and
available social support Effects include positive or negative feelings, social
disturbances, and somatic changes which can lead to illness. As described by these
authors, a single measure of stress is insufficient Instead, there is a need to develop a
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series of measures, each of which captures an important facet of the stress experience
(Lazarus, 1990).
The present study incorporated the concept presented by both Bandura (1986)
and Lazarus and Folkman (1984) that one variable cannot capture the influence of
psychosocial state on health behaviors or outcome. Instead, a number of measures
were used to help describe the person variables, psychosocial state, health behaviors,
and health outcomes of interest. In addition the present study utilized a model that
considered interaction among variables in the person-environment relationship.
Lazarus (1990) recognized the dynamic tension inherent in conceptualizing a
model that was reciprocal, yet had to be tested with presently available statistical
methods. He stated
although linear models are inadequate to grapple with reciprocal influences,
they do point us toward the idea of temporal flow, without which it would be
impossible to study process and change ... I believe the mechanistic and
contextual views can comfortably coexist and even supplement each other (p.
206).
The present study used a linear model. The analysis and interpretation of the data,
however, were done with a recognition of the contextual nature of the pregnancy
experience in this group of women.
In summary, several key concepts were incorporated from the works of
Bandura (1977, 1986) and Lazarus and Folkman (1984) in order to develop a unique
biopsychosocial model of health in pregnancy. This model guided the research study.
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The concepts of reciprocal determinism (Bandura, 1977, 1986) and interaction in the
person-environment relationship (Lazarus & Folkman, 1984) provided theoretical
perspectives for the study.

Proposed Model
The purpose of the present study was.to use a unique biopsychosocial model of
health in pregnancy in order to examine the possible relationships among person
variables, health variables, psychosocial state, and maternal-infant health outcomes.
This conceptualized framework is schematized in Figure 1.

Figure 1
Biopsychosocial Model of Health in Pregnancy

Person
Variables

Psychosocial
---+
►I
State
Maternal - Neonatal
Health

Health
Behavior

...
°'
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Person variables
Perscin variables are defined as a structure of socioeconomic and demographic
factors which impact physical and mental health. Factors which were conceptualized
as person variables in this study were race, socioeconomic status, and age. Person
variables were hypothesized to be directly related to psychosocial state, health
behaviors, and outcome, and indirectly related to outcome through psychosocial state
and health behaviors. A relationship has been documented in the literature between
person variables and psychosocial state (Brown & Harris, 1978; Kessler & Neighbors,
1986; Ulbrich, Warheit, & Zimmerman, 1989). The literature also supports a
relationship between person variables and health behaviors such as smoking, drinking,
and drug use (Antonucci & Jackson, 1983; Muhlenkamp & Sayles, 1986; Norbeck &
Anderson, 1989). Fmally, a direct relationship has also been established between
person variables, such as race and socioeconomic status, and pregnancy outcome
variables, such as intrauterine growth retardation or prematurity (Goldenberg Cliver,
Cutter, Hoffman Copper et al. 1991; Kempe et al. 1992; Rizzardo et al. 1988;
Schoendorf, Hogue, Kleinman, & Rowley, 1992).
Psychosocial State
Psychosocial state was defined as the relatively stable structure of internal
psychological and social processes that emerge through transactions with the social
environment and guide additional transactions in ways that affect behavior.

Variables

that were expressions of the construct of psychosocial state included trait anxiety,
mastery, self-esteem, social support, depression, stress, and a life events tool that takes
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into account the subjective meaning of life events. The model depicted in Figure 1
hypothesizes that psychosocial state affects outcome directly, having been influenced
by person variables, and that it also affects outcome indirectly through health
behaviors. The literature demonstrates a relationship between individual psychosocial
variables and pregnancy outcomes (Goldenberg, Cliver, Cutter, Hoffman, Copper, et
al. 1991; Lobel, Dunkel-Schetter, & Scrimshaw, 1992; Norbeck & Anderson, 1989;
Pagel, Smilkstein, Regen, & Montano, 1990). A relationship has also been
established between psychosocial state and reported health behaviors such as smoking,
drinking, street drug use, and weight gain during pregnancy (Aaronson, 1989; Norbeck
& Anderson, 1989; Zuckerman, Amaro, Bauchner, & Cabral, 1989).

Health Behaviors
Health behaviors were defined as reported actions taken on behalf of oneself to
maintain or regain health and well-being. Health behaviors were evaluated by means
of self-reports of smoking, drinking, and street drug use. In addition, prepregnant
weight for height and total weight gain during pregnancy were evaluated. All of these
factors have been demonstrated to have a direct and discrete impact on pregnancy
outcome. Alcohol use during pregnancy has been linked to low birthweight
(Kaminski, Rumeau, & Schwartz, 1978; Mills, Graubard, Harley, Rhoads, & Berendes,
1984; Weiner & Rosett, 1985) and to fetal alcohol syndrome, with its concomitant
anomalies (Abel, 1984; Clarren & Smith, 1978; Stephen, 1981). Smoking during
pregnancy has been significantly linked to low birthweight, especially intrauterine
growth retardation (Brook, Anderson, & Bland, 1989; Sexton & Hebel, 1984; Shiono,
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Klebanoff, Graubard, Berendes, & Rhoads, 1986; Wen, Goldenberg, Cutter, Hoffman,
& Cliver, 1990). Drug use has been linked to low birthweight (Greenland, Staisch,
Brown, & Gross, 1982; Zuckerman et al., 1989). Prepregnancy weight and weight
gain during pregnancy are some of the strongest predictors of low birthweight
(Abrams, Newman, Key, & Parker, 1989; Brook, Anderson, & Bland, 1989; Wen,
Goldenberg, Cutter, Hoffman, & Cliver, 1990). Thus, the model that was tested
incorporated the strong evidence of the direct relationship between health behaviors
and outcome, but also posited that health behaviors may be influenced by person and
psychosocial state (see Figure 1).
Maternal-Neonatal Health
Maternal-neonatal health was defined as a dynamic state of relative well-being
during pregnancy and the first month following delivery. It incorporates but is not
limited to biological, sociocultural, psychological, and environmental dimensions. For
purposes of this study, pregnancy was conceptualized as a health-oriented
phenomenon- a developmental phase in a woman's life that challenges coping and
requires adaptation ( Clark & Affonso,1979; Mercer,1981; Rubin,1975).
A key aspect of maternal-neonatal health is neonatal outcome. Neonatal
outcome reflects a fetal response to the maternal intrauterine environment in which the
baby has grown and developed. Since preterm delivery is a major contributor to
neonatal morbidity and mortality (Institute of Medicine, 1985; Kramer, 1991), and
since we are able to explain only 1/2 to 2/3 of the reasons for its occurrence, it is
appropriate to examine the context in which this event takes place. A body of
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literature already exists which examines the psychosocial correlates of preterm delivery
(Istvan, 1986; Levin & Defrank, 1988; McDonald, 1968). Some of the same variables
used in this study have been examined in other research studies. However, this study
used a model which combined the variables in a different way in order to more fully
explore the context of preterm delivery.
A second dependent variable that was used to evaluate maternal-neonatal health
was the 5 minute Apgar scores. The Apgar score is a number given to the neonate at
1 and 5 minutes of age. The score ranges from O to 10 and evaluates heart rate,
muscle tone, reflex irritability, respiratory effort, and color of the newborn (Apgar,
1966). The 5 minute Apgar score is highly correlated with both short term and long
term infant health. It indirectly reflects the nature of the intrauterine environment
during the previous 40 weeks of gestation.
The model just described is different from the framework used by Goldenberg
et al. in their prospective investigation of factors associated with impaired fetal
growth. The original framework was based on a clinical model and derived from the
literature pertinent to low birthweight and its concurrent risk factors. The original
investigators were interested in following a group of pregnant women at high risk for
these problems and examining the course of their pregnancy in order to better
understand the dynamics of altered fetal growth. The present investigation utilizes a
small part of these data to examine a model that investigates interrelationships among
specific person, psychosocial, and health behayior variables.

CHAPI'ERill
REVIEW
OF' THE LITERATURE
.
.
The literature concerning the role of psychosocial variables in relationship to
pregnancy outcome is extensive. Therefore, this review was organized within the
framework of the proposed model. That is, the research studies that examined the role
of person variables, psychosocial state, and health behaviors in relationship to other
variables and to pregnancy outcome were considered. Since many of these studies
examined more than one variable, selected studies were represented more than once in
different sections of this review.

Person Variables
Relationship to birth outcomes
Sociodemographic factors such as race, age, and socioeconomic status have all
been linked to preterm delivery (Berendes, Kessel, & Yaffe, 1991; Goldenberg, Cliver,
Cutter, Hoffman, Cassady et al., 1991; Kempe et al., 1992). As previously discussed,
pre term delivery occurs in 9% of women in this country, but is disproportionate in
regards to race. For white women, the preterm delivery rate is about 8%, whereas it is
between 16 and 17% for black women (Statistical Abstracts of the United States,
1991 ). The factors responsible for this disparity have recently been closely
scrutinized. In one study, 1205 term infants born to low-income multiparous women
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were examined for black-white differences in newborn anthropometric measurements
(Goldenberg, Cliver, Cutter, Hoffman, Cassady et al., 1991). After adjusting for risk
factors known to cause decreased fetal growth and prematurity, black race accounted
for a mean decrease in birthweight of 148 grams and a .52cm decrease in length. This
study suggested that intrinsic and/or extrinsic factors associated with race account for
much of this difference in birth weight The study did not address the question of
how mortality and morbidity are related to the racial difference in birth weight
Schoendorf, Hogue, Kleinman, and Rowley (1992) addressed the question of
the impact of sociodemographic factors on the black-white mortality differential by
examining mortality among infants of black as compared to white college-educated
parents. In this population, the infant mortality rate was 10.3 per 1000 live births for
black infants and 5.4 per 1000 live births for white infants. The rate of low birth
weight was more than twice as high among blacks as among whites. Black infants
were three times as likely as white infants to die of causes attributable to perinatal
events, including prematurity.
Most recently Kempe et al. (1992) examined the clinical determinants of the
racial disparity in very low birth weight (<1500 grams) infants. Four areas of
increased relative risk among black infants were identified. All four areas were
related to maternal conditions: chorioarnnionitis or premature rupture of the
membranes, idiopathic preterm labor, hypertensive disorders, and hemorrhage.
authors recommend caution in interpreting the difference in risk associated with

The
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preterm labor: because this condition may be more sensitive to other factors related to
race, including differential access to medical care.
Other sociodemographic factors that have been examined in relationship to
birth outcome include age and socioeconomic status (Rogers, 1989; Wen, Goldenberg,
Cutter, Hoffman, & Cliver, 1990). Specifically, women who are under 17 or over 30
years old have an increased risk of preterrn delivery, as are women of lower
socioeconomic status. However, these factors are not independent; poverty confounds
the effect of age, because it restricts access to care and may limit the ability to be
adequately nourished (McCormick,1991). Moi:e black women than white women
become pregnant as teenagers. Older women, on the other hand, are more likely to
have acquired diseases such as hypertension or diabetes, and may be more susceptible
to the effects of cigarette smoking (Cnattingius, Axelsson & Elkund, 1985).
Therefore, it_ is difficult to say that maternal age has an independent effect on birth
outcome, given the potential for confounding with other factors.
Relationship of person variables to psychosocial state
The relationship between sociodemographic variables and psychosocial state
has been evaluated from a number of perspectives. There is a large body of literature
that has linked lower socioeconomic status (SES) to psychological distress (Brown &
Harris, 1978; Dohrenwend, 1973; Kessler, 1979). Initial research focused on the
hypothesis that greater exposure to stressful life events accounted for higher distress.
The greater exposure was demonstrated, but did not explain the SES difference in
distress (Dohrenwend, 1973). Investigators next turned to a study of differential
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vulnerability, and demonstrated that in addition to greater likelihood of stressful
events, low SES is linked to fewer or different coping resources (Kessler, 1979). Two
main types of resources were identified: financial resources and coping resources, such
as social support or resilient personality characteristics.
McCleod and Kessler (1990) conducted an analysis that confirmed the
increased risk for stressful events in low SES individuals. In addition, their study
supported the hypothesis that SES differences in vulnerability to life events are not
solely the result of constrained finances, but reflect more pervasive disadvantages
inherent in the lives of persons who occupy low SES positions. Furthermore, they
documented that SES differences in the effects of life events on distress are equally
strong for depression and for psychophysiological symptoms.
Studies that have examined the relationship between race and depression have
produced conflicting results. Some studies show no racial difference in depression
(Aneshensel, Clark, & Frerichs, 1983; Derogatis, Covi, Lipman, Davis, & Richels,
1971 ). Other studies show that racial differences in depression or psychological
distress are attenuated when one controls for social class (Comstock & Helsing, 1976;
Neff & Husaini, 1980). Yet a third perspective speculates that race and
socioeconomic status have an interactive effect on psychological distress, and that
while substantial racial differences in distress exist at lower income levels, a
convergence of symptoms occurs at higher incomes (Kessler & Neighbors, 1986).
Ulbrich, Warheit, and Zimmerman (1989) used data from a large
epidemiological survey of_ adults to examine the question of whether race and SES
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jointly influence menlal health, and by what means undesirable life events and
economic problems contribute to psychological distress in different SES groups. Their
analysis indicated that SES interacts with race to increase psychological symptoms of
distress. In addition, lower-status blacks respond differently to stressors than lowerstatus whites; blacks in their study were more vulnerable than whites to undesirable
life events, but less vulnerable to economic problems.
Relationship of person variables to health behaviors
The relationship between sociodemographic factors and health behaviors have
been addressed in numerous publications. In general, people who are poor engage in
fewer positive health behaviors than people of higher socioeconomic status, and this
inversely affects physical health (Kannel, 1981; Nance, 1984; Thompson, 1980;
Weigley, 1984; Zambrana, 1987). Specific to pregnancy, a number of investigators
have examined the sociodemographic profiles of women who smoke and drink alcohol
during pregnancy. Shiono, Klebanoff and Rhoads (1986) prospectively examined the
smoking and drinking habits of 30,596 pregnant women enrolled in a large health
maintenance organization in northern California. The prevalence of self-reported
smoking during the first trimester of pregnancy was 38% among blacks, 30% among
whites, 21% among Hispanics, and 10% among Asians. Although blacks had the
highest prevalence of smoking, whites were more likely to smoke heavily. The
likelihood of delivery before 33 weeks' gestation was increased about 60% in women
smoking one or more packs per day. There was an inverse relationship between
smoking and maternal age in this population.
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In the general US population, characteristics of women who continue to drink
during pregnancy include older age, unmarried status, and white race (Johnson,
McCarter, & Ferencz, 1987; Prager, Malen & Spiegler, 1984). In some areas of the
country, this profile looks different For example, in a southern urban area, a study of
428 prenatal patients reported heavier drinking among blacks and adolescents
(Stephens, 1985). However, these populations were more heavily represented in this
study.
Summary and Conclusion
Taken together, these studies point to the pervasive effect of socioeconomic
status and ethnicity on health outcomes in both pregnant and nonpregnant populations.
They also point to the lack of understanding we have about why differential mortality
rates exist They support the need to furthe~ understand the context of an event like
pregnancy in the lives of low income people, the group at highest risk for poor
outcome.

Psychosocial State
Psychosocial state is defined as the relatively stable structure of internal
psychological and social processes that emerge through transactions with the social
environment and guide additional transactions in ways that affect behavior. Variables
that were included in the construct of psychosocial state in this study were anxiety,
depression, mastery, self-esteem, social support, and stress.
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Anxiety
Spielberger, Gorusch, and Lushene (1970) defined state anxiety as a transitory
emotional state or condition ·of ,the human organism that is characterized by subjective,
consciously perceived feelings of tension and apprehension and heightened autonomic
nervous system activity. Trait anxiety refers to relatively stable individual differences
in general anxiety proneness, that is, to differences between people in the tendency to
respond with elevations of state anxiety intensity to situations perceived as threatening.
Spielberger hypothesized that an individual's level of trait anxiety would predict the
intensity and frequency of his or her state anxiety over time, and there is much
evidence to support this hypothesis (reviewed in Spielberger, 1983).
Relationship to birth outcomes
Studies that examined the influence of anxiety on birth outcomes will be
reviewed first, with attention to the type of scale used to measure anxiety. McDonald
and coauthors published several studies in the 1960s that examined the relationship
between anxiety and obstetric outcome. These studies used the Taylor Manifest
Anxiety Scale as their measure of anxiety. This scale was derived from items on the
Minnesota Multiphasic Personality Inventory (MMPI). Women with abnormal
deliveries were found to have a higher third trimester anxiety score than women with
normal pregnancies (McDonald & Christakos, 1963; McDonald, 1965).
Several studies used the Institute for Personality and Ability Testing Scale
(IPAT), which was constructed to be used as either a state anxiety or trait anxiety
measure, depending on the way the instrument is scored (Cattell & Scheier, 1961).
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None of the investigators who used this scale clarified which scoring system was used.
It seems, however, that their intention was to measure either third trimester anxiety or
prenatal anxiety, and it could be assumed they were using the state anxiety scales.
Crandon (1979a\1979b) found that the infants of women who were highly anxious in
the third trimester of pregnancy had significantly lower Apgar scores and were more
likely to suffer fetal distress. The study was confounded, however, by the fact that
highly anxious women experienced more medical problems during their pregnancy.
Farber, Vaughn, and Egeland ( 1981) found a relationship for female infants between
IPAT scores collected once in the third trimester and diminished infant alertness and
activity on the Brazelton Neonatal Behavioral Assessment Scale. The authors did not
report whether mothers of female and male infants exhibited equivalent levels of
prenatal anxiety.
Gorusch and Key (1974) reported that elevated state anxiety during the first
trimester, measured by means of Spielberger's State-Trait Anxiety Inventory (STAI),
was associated with abnormalities in delivery outcomes. Abnormalities were defined
as either maternal or infant complications, and included such diverse complications as
brow presentation, transverse lie, cord around the neck, and postpartum hemorrhage.
The authors did not provide a table of frequencies of these events, and it is difficult to
draw conclusions from such diverse outcome measures. Edwards and Jones (1970)
found no absolute differences in repeated measures of third ¢mester state anxiety for
births classified as "normal" or "abnormal." However, they did find significant
differences in patterns of-change, with normal outcome pregnancies exhibiting reduced
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state anxiety from 6 to 1 week pr!,or to delivery, at which time anxiety levels rose;
conversely, abnormal outcome pregnancies experienced high state anxiety from 6
weeks to 1 week prior to delivery, at which time anxiety decreased.
Rizzardo, Magni, Cremonese, Rossi, and Cosetino (1988) prospectively
examined patterns of variation of state and trait anxiety during pregnancy and
postpartum. The investigators enrolled 109 medically uncomplicated pregnant women,
all of whom were married and in the middle/low social class according to the
occupation of the head of the family. Women were administered the Spielberger STAI
trait anxiety tool during the 3rd month of pregnancy and after delivery; the state
anxiety tool was administered during the 3rd, 6th, and 9th month, and 2-4 days after
delivery. Deliveries were classified as "complicated" or "uncomplicated" by an
obstetrician who was unaware of the results of the interview. Seventy-seven (77) of
the 109 women were classified as complicated, which represents an extremely high
complication rate for low risk women. The most frequent disorder recorded was
aberrant labor patterns, which constituted .54.6% of all disorders, followed by
premature rupture of the membranes (18.2%), cesarean section (9.1 %), and apgar
scores of <l (6.5%). State anxiety in the 3rd month was significantly higher among
women with obstetric complications than among women without these complications.
In addition, the complicated women presented with a different pattern of anxiety
during the course of pregnancy. Anxiety was high in the early stages and significantly
reduced in this group at 6 months and postdelivery. No such variations _were found in
uncomplicated women. 'J'.rait anxiety scores tended to be higher in women with
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complications but did not reach statistical significance. The authors felt these data
suggested a possible relationship between variations in state anxiety during pregnancy
and some obstetrical complications. Weaknesses of the study include the diversity of
outcomes classified as "complicated," the 70% complication rate, the fact that only 47
out of 109 women completed all four interviews, and the possibility of limited
generalizability in the United States since the study was conducted in Italy.
Only two studies have demonstrated significant associations between trait
anxiety and pregnancy outcome. Pilowsky (1972) found that higher second-trimester
trait anxiety scores were associated with lower Apgar scores. Goldenberg et al. (1991)
found a statistically significant difference in intrauterine growth retardation between
women with high and low trait anxiety scores as measured by Spielberger's STAI.
Women with high trait anxiety scores were significantly more likely to experience
intrauterine growth retardation than women with low trait anxiety scores. This
difference persisted after controlling for possible confounding factors, such as' maternal
'

cigarette smoking, educational level, age, height, and weight. Other studies of trait
'

anxiety suggest that it is unrelated to Apgar scores (Beck et al., 1980), to infant
'

birthweight (Burnstein, Kinch, & Stem, 1974) or to "complications" that represent
either infant or maternal outcomes (Edwards & Jones, 1970; Gorusch & Key, 1974;
Jones, 1978). These investigators used either the Spielberger Trait Anxiety Inventory
'

I

(Spielberger, 1~83) or the Taylor Manifest Anxiety Scale (MAS: J, Taylor, 1953) to
measure anxiety.
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The studies discussed thus far have focused on general anxiety levels without
addressing specific pregnancy and birth related anxieties or concerns. Several studies
have attempted to address these concerns. Standley, Soule, and Copans (1979) found
that increased anxiety about pregnancy, childbirth, and parenting measured at a single
timepoint during the last month of pregnancy was related to lower scores on the
Brazelton Neonatal Behavioral Assessment Scale. Anxiety was not related to Apgar
scores or to birthweight Klusman ( 1975) examined correlations between third
trimester prenatal state anxiety and reports of labor pain. Higher state anxiety was
significantly related to greater reported pain for the transition stage of labor.
Lederman, Lederman, Work, and McCann (1978) found that higher scores on the
Spielberger trait anxiety scale were significantly related to poorer uterine contractions
and to prolonged labor. Recently, Levin has reported a confirmatory factor analysis of
the Pregnancy Anxiety Scale (1991). The original scale was developed in 1974 as 25
dichotomous items designed to tap anxieties about particular phenomena related to
pregnancy and childbirth. The analysis confirmed three interrelated constructs: anxiety
about pregnancy, childbirth, and hospitalization. This work raises the question of
whether anxieties related to pregnancy need to be separately identified and developed
when considering the impact of anxiety on pregnancy outcomes.
More recent studies, which have the advantages of being prospective and
controlling for many potential confounding variables, -have continued to demonstrate
conflicting results with regard to the role of anxiety in pregnancy and birth. Norbeck
and Tilden ( 1983) co~bined anxiety, depression, and self-esteem into a global
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"emotional disequilibrium" score which showed that higher life stress and
disequilibrium were related to overall complications. Newton and Hunt (1984)
prospectively studied 224 women with a life events inveptory and a state anxiety
inventory. Low birthweight and prematurity were significantly associated with
objective major life events but not with state anxiety. Mercer and Ferketich (1988)
followed a group of high and low risk women to see whether stress, social support,
self-esteem and mastery predicted anxiety and depression during pregnancy. These
variables predicted 44% of anxiety among high risk women, and 26% of anxiety
among low risk women. The study had a relatively high refusal rate (41% for high
risk women, and 37% for low risk women). High risk women gave stress and worry
as their reason for nonparticipation, which may have created a subgroup of participants
that was not truly representative of high risk women. In addition, the high risk
women were hospitalized, which in itself could have confounded the results of the
.
. .
study. Hospitalization rather than risk may have been the reason for anxiety. Norbeck
and Anderson ( 1989) prospectively studied psychosocial predictors of pregnancy
outcomes in 208 low-income black, hispanic, and white women. Anxiety was
measured at two time periods during pregnancy using Spielberger's state tool, which
demonstrated stability over this period. A combination of high life stress and low
partner support was associated with the highest reported anxiety levels. Anxiety was
not a significant predictor of outcome for the white and hispanic women, and was
significant for black women in the opposite direction than predicted. The gestational
complications that were operationalized were fairly dissimilar (e.g. preeclampsia,
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anemia, and pretenn labor), as were the labor, delivery or postpartum complications
(e.g. prolonged rupture of the membranes, prolonged labor, and cesarean ~tion).
This diversity of complications may have contributed to their nonsignificant findings
in relationship to the outcome variable.
Omer (1986) reported a significant relationship between self-reports of anxiety
and premature labor. Lobel, Dunkel-Schetter, and Scrimshaw (1992) entered state
anxiety as one of the measured variables for the latent variable, stress, in a structural
equation model. The model tested the effects of medical risk and prenatal stress on
birthweight and time of delivery. Stress was correlated with trait anxiety (rs=.69), yet
trait anxiety was not related to birthweight or gestational age (rs=-.11 and-.10,

respectively).
Summary and conclusions
The relationship between maternal anxiety and birth outcome is unclear.

.

.

Findings in the literature are frequently confounded by the fact that the terms anxiety
and

~

are used interchangeably. In addition, studies have been limited because

they have tended to be cross-sectional, used highly diverse outcome measures,
operationalized the construct as unidimensional, failed to fully specify the theoretical
model, and used conceptually ·vague indicators of anxiety· (Levin, 1991). In the studies
just reviewed, state anxiety seemed to be more strongly correlated with outcome than
trait anxiety, although Ledennan's work (1979) would suggest the possibility of a
relationship between trait anxiety and labor complications.
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The issue of whether pregnancy-specific anxiety scales would better address
the issue of anxiety in pregnancy has been raised by only one author (Levin, 1991 ).
Yet many of the items contained in an anxiety scale are confounded by pregnancy.
For example, all pregnant women worry about the well-being of their unborn baby.
This feeling is a normal developmental phase in pregnancy. Most pregnant women are
fatigued during a significant portion of pregnancy. Yet, items about worry and feeling
rested appear on the Spielberger STAL Thus, it would seem not only appropriate but
necessary to develop a scale that factors out the normal developmental and physiologic
adaptations of pregnancy.
Relationship between anxiety and health behaviors
A review of the pregnancy literature revealed little research that specifically
links anxiety to health behaviors. However, if one uses stress as one measure of

anxiety, Norbeck and Anderson (1989) reported that although neither stress nor social
support were significantly related to smoking, the interaction between them accounted
for 12.4% of the variance in smoking at midpregnancy and 7.3% at late pregnancy.
Life stress accounted for 16.5% of the variance in predicting drug use at
midpregnancy. State anxiety did not enter the model, although it was measured.
These results were reported for white women in their sample, and did not hold true for
black women. Cliver et al. (1992) reported that women with a low body mass index
and high trait anxiety scpres had a significantly higher risk of fetal growth retardation
than women with a normal body mass index and normal trait anxiety scores.
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Relative to the question of how psychosocial and health behaviors are related,
Conway, Vickers, Ward, and Rahe (1981) reported that women coped with stress by
smoking or using alcohol more frequently. This was a nonpregnant population, so the
findings cannot necessarily be generalized to a pregnant population, where drug use is
strongly discouraged. On the other hand, the concept of smoking as a coping
technique raises interesting questions for pregnant women and determining the impact
of psychosocial behavior on outcome.

Depression
Relationship to outcome
Direct links between depression and pregnancy outcome, either fetal growth
retardation or prematurity, have been found in some studies, but not in others.
Norbeck and Tilden ( I 983), although failing to measure smoking and alcohol use,
found a strong relationship between emotional disequilibrium and birth complications
in a predominantly white midple income population. Similar findings were reported
by Omer, Friedlander, and Shekel (1986) in relation to prematurity. Cliver et al.
( 1992) reported a· direct relationship, after controlling for smoking, between depression
and birthweight in women who were . underweight
for height. This rel_ationship did not
.
.
exist for normal weight or overweight·women. Brooke, Anderson, and Bland (1989)
failed to demonstrate a relationship between depression and birthweight in a large
population of white women in England.
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Relationship to health behaviors
A recent study by Zuckennan, Amaro, Bauchner, & Cabral (1989) examined
the relationship between depressive symptoms during pregnancy and health behaviors.
The study sample included 1014 women who were primarily poor and of minority
status. The Center for Epidemiologic Studies Depression Scale (CES-D) was
administered at the first or second prenatal visit, along with the Sarason Life Events
Scale and the Norbeck Social Support Questionnaire. Depressive symptoms during
pregnancy were associated with increased life stress, decreased social support, poor
weight gain, and the use of cigarettes, alcohol, and cocaine. In the measurement of
depression, as with anxiety, there is an issue of nonnative data for a pregnant
population. In addition, the confounding of symptoms from the scale of interest and
symptoms that are normal physiologic responses to pregnancy raises questions of
validity for both anxiety and depression scales. Some authors have begun to question
the appropriateness of using traditional depression scales with pregnant women
. (Affonso, 1992).
Mastery
Mastery refers to the extent to which people see themselves as being in control
of the forces that are important in affecting their lives (Pearlin, Lieberman, Menaghan,

& Mullan, 1981). As author of the sense of mastery scale, Pearlin argues that selfesteem and mastery are separate indicators of self-concepts, and not different
indicators of a third underlying state (e.g. depression). Support for this notion can be
intuitively validated by considering sudden catastrophic losses that induce depression,

37
but do not affect self-esteem or mastery--for example, death of a child or natural
disasters.
Like self-esteem, the concept of mastery has not been extensively evaluated in
pregnancy. Mercer and Ferketich (1988) reported a significant difference in mastery,
but not self-esteem, between high-risk and low-risk pregnant women. The limitations
of this study were previously discussed. Mastery did not predict anxiety but it did
predict depression for both low-risk and high-risk groups.
Goldenberg et al. (1991) reported that in univariate logistic regression analysis,
significant relationships were found betw~n Intrauterine Growth Retardation (IUGR)
and low scores for mastery. As reported with self-esteem, logistic regression analysis
also revealed significant difference in odds ratios for IUGR when comparing low and
high mastery scores.
Self-esteem
Crouch and Straub (1983) define self-esteem as the life process whereby
persons develop a sense of self-worth through interaction with the environment It
involves an individual's perception of how others view one and self-acceptance of this
perception (Patten, 1981; Rosenberg, 1965).
Self-esteem during pregnancy has not been studied as extensively as some of
the other psychosocial variables. However, Norbeck and Tilden (1983) reported that
low self-esteem of the pregnant woman predicted poor infant outcomes, and Wetsell
·( 1989) reported that low self-esteem predicted low infant Apgar scores. Stress from
high risk pregnancy has also been linked to lower self-esteem (Merkatz, 1978; White
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& Ritchie, 1984). However, Mercer and Ferketich (1988) reported no significant
difference in self-esteem between a group of 183 women hospitalized for high risk
conditions of pregnancy and their low risk counterparts. Using hierarchical
regression, self-esteem predicted state anxiety and depression in both low-risk and
high-risk women.
Goldenberg et al. (1991) published a. study that examined the maternal
psychological characteristics associated wiih IUGR in a large prospectively ·collected
data set As this data set was also used for this study, it is presented in detail in
Chapter 4. Specific to the variable of self-esteem, Goldenberg et al. (1991) reported
that in univariate analysis, significant relationships were found between IUGR and
poor scores for self-esteem. In this same study, logistic regression analysis controlling
for maternal cigarette smoking, educational level, age, height, and weight also showed
statistically significant relationships between IUGR and low self-esteem. Grossman et
al. (1980) reported tharwomen who experienced more stress during pregnancy and the
first year following birth tended to have less positive self-images. Antonucci and
Jackson (1983) observed that lower levels of self-esteem were associated with health
problems and perception of ill health in a nonpregnant population.
Social Support
As used in this study, social support refers to the emotional or tangible support
provided by a mother's social network, including partner, friends, relatives, and
community organizations. It includes both the amount of support and satisfaction with
support (Pascoe, Ialongo, Hom, Reinhart, & Perradatto, 1988). The beneficial effects
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of support have been demonstrated for a variety of health outcomes (see reviews by
Berkman, 1985; Broadhead et al., 1983; Cohen, 1988; Payne & Jones, 1987). These
studies suggest that social support can affect health in several ways: (a) by reducing
stress, (b) by buffering the relationship between stress and ill health (c) and by
reducing illness or influencing health outcomes directly, irrespective of stress (Cohen,
1988; House, 1981; House, Landis, & Umberson, 1988; Norbeck, 1988; Thoits, 1985).
Reviewers tend to disagree over the weight of evidence for each of these effects.
Much of this disagreement stems from the multiplicity of operational definitions of
social support, stress, and physical outcomes; from the instrumentation differences
found in tools used to measure social support; and from design and analysis issues that
emerge from differences in operationalization and instrumentation.
Relationship between social support and outcome
In the study by Nuckolls, Cassel, and Caplan (1972), questions related to
support were included in a "psychosocial assets" index that included questions on selfesteem, fears about labor, and the extent to which the pregnancy was desired and
'

planned. The support items covered marital duration and happiness, perceived
availability of emotional or economic support, friendships, relationships with family
members, and loneliness. Women with high numbers of life events before and during
pregnancy and high psychosocial assets experienced 1/3 the complications of women
with low psychosocial assets. Complications included maternal and infant conditions,
such as hypertension, threatened abortion, hyperemesis, premature rupture of the
membranes, and prolongec;l labor.
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Lewis and Jones ( l 980) used an index of the number of persons reported as
,

.

'

available to provide support and their degree of availability. Results showed that
subjects with high life events stress and high family and friend supportiveness had the
fewest maternal labor and delivery complications
In a prospective correlational study of pregnancy complications, Norbeck and
Tilden (1983) examined the effects of life stress, social support, and emotional
disequilibrium on a medically normal population of white middle-class women.
Sections of the Social Support Questionnaire (Schaefer, Coyne, & Lazarus, 1981) were
used to measure informational and emotional support. Additional questions were added
to measure tangible support For each type of support, the number of available
providers and the degree to which providers could be relied upon were determined. In
the full sample, only life stress was predictive of overall complications, and emotional
disequilibrium of infant complications. In a subsample of 81 women for whom data
on life stress during the second half of the pregnancy was available, the interaction of
stress and social support accounted for 6% of the variance in both gestation and
labor/delivery complications. Although the size of the social support buffering effect
was smaller than Nuckolls et al. (1972) found, the findings from this study showed
that the relationships remained even when preexisting medical risk factors were
controlled and psychosocial variables were measured as separate constructs.
In a correlational study, Brown (1986a) examined the influence of social
support and stress on health with 313 mixed income predominately white expectant
couples. Social support was measured with the Support Behavior Inventory (SBI)
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developed by the author, which used the categories of emotional, material,
informational, and appraisal support proposed by House ,(1981). For expectant fathers,
partner support explained most of the variance in their health, whereas for mothers,
stress explained more of the variance in health than did support variables. The overall
pattern of results gave evidence that for men the spouse was the primary source of
support; in contrast, women benefitted from both partner support and support from
other people, at least during pregnancy. The author commented that these findings
were in keeping with a cultural norm according to which women depend on and value
social relationships more than men.
The author also used these data to test the conceptually derived definition of

.
social support mentioned above. Results did not demonstrate independence of
measurement; rather the results implied a dominant construct of social support in
pregnant couples that organized at the broad level of perceived degree of experienced
support during pregnancy (Brown, 1986b).
Kemp and Hatmaker ( 1989) examined the relationships of stress, social
support, and risk during pregnancy. Their sample contained both high-risk and lowrisk women who were from a low income population. There was no difference
between the high and low risk groups with regard to norepinephrine level, anxiety, or
social support scores. In the high-risk group norepinephrine level and partner support
were negatively correlated.
Norbeck and Anderson (1989) used the Norbeck Social Support Questionnaire
in their study of psychosocial predictors of pregnancy outcomes in 208 low-income
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pregnant women. This instrument measures three main variables related to social
support: total functional support (affect, affirmation, and aid), total network support
(number in network, duration of relationships, and frequency of contact), and total loss
(number of persons lost and amount of support lost). The investigators reported that
for pregnant black women in their sample, social support from the partner or mother
accounted for 33% of the variance in gestation complications and 14% of the variance
in prolonged labor or cesarean section complications. For white women, however;
high social support and high stress were more predictive of smoking and drug use,
suggesting that social networks may reinforce negative health practices. This finding
supports the notion of the negative side of social relationships proposed by Coyne and
Delongis (1986). Limitations of this study have been previously discussed.
Pagel, Smilkstein, Regen and Montano (1990) prospectively studied
psychosocial influences on newborn outcomes by assessing family social supports, life
events, and anxiety, using .a social support tool developed by the investigators and
aimed at testing family function. After controlling for demographic, biomedical, and
lifestyle variables, social support was associated with the pediatric Apgar score but not
with birthweight State anxiety was also associated with less satisfying social
supports.
Brooke, Anderson, Bland, Peacock and Stewart (1989) examined the effects on
binhweight of smoking, alcohol, caffeine, socioeconomic factors, and psychosocial
stress. They prospectively enrolled a sample of 1513 pregnant women, exclusive of
those with diabetes or multiple pregnancy. They obtained data at initial enrollment,
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17, 28, and 36 weeks gestation. Social support was measured by asking about
frequency of contact with friends, relatives, and neighbors, and the availability of a
confidant Social support, as measured, was not significantly related to birthweight
However, the way social support was measured may have accounted for lack of
statistically significant relationships.
Because social support has been related to poor pregnancy outcome in some of
the studies described above, several investigators have completed intervention studies
using social support as the independent variable of interest However, in these studies,
persons outside the woman's support network provide this support This type of
intervention has been challenged, however, as representing professional not social
support In one multicenter study in Latin America, Villar et al. (I 992) recruited 2235
women who were at high risk- for a low birthweight infant The women were
randomly assigned either to an intervention group that received four to six home
visits from a nurse or social worker, or to a control group that received only routine
prenatal care. The women who received the home visits did not have significantly
different outcomes with respect to preterm delivery or intrauterine growth retardation;
neither did they differ in terms of perinatal mortality or neonatal morbidity.
The data were also analyzed after stratification for the preselected variables of
interest Women with high levels of psychological distress, low levels of social
support, or both, received no apparent benefit from the intervention. The investigators
note that the intervention was not sufficient to overcome a lifetime of disadvantage
and poor health. Methodologically, one could question the instrumentation and
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conceptualization of both psychological distress and social support. Psychological
distress was a weighted normalized score, which included the results of the Spielberger
anxiety test, reported feelings toward the pregnancy, expectations about delivery, and
fears about being a bad mother. It is unclear that psychological distress would be
captured by these questions in this population, which is described by the authors as
significantly disadvantaged. The social support variable was derived from a factor
analysis, including information on whether the father was present, his attitude, support
provided at home by others, and the woman's degree of satisfaction with this help.
No information is provided about reliability and validity of this instrument as a
measure of social support.
Oakley, Rajan, and Grant (1990) recruited 509 women with a history of low
birthweight infants, and randomly assigned them to receive either a social support
intervention, or standard antenatal care. Social support was provided by four nursemidwives in the form of home visits, telephone contact, and referrals to social service
agencies as appropriate. Babies of intervention group mothers had a mean birthweight
38 grams higher than the control group babies; there were fewer very low-birthweight
babies in the intervention group. These authors also discussed the difficulty in
overcoming a lifetime of disadvantage with a limited intervention.
Summary and conclusions
Social support, like many of the psychosocial variables previously discussed,
suffers from lack of clarity in conceptualization and instrumentation. One could
examine social support from the perspective of structure, function, or nature. Structure
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may involve social network analysis, and could include both network size and
perceived availability of support. The functional content of social relationships
involves a flow of resources, including access _to material, emotional, and
informational support. The nature of social support can be both positive and negative,
and involves reciprocity or bidirectionality. Thus, the aspect of social support one is
trying to measure will be influenced by how social support is conceptualized. This
makes studies difficult to compare, and makes understanding the relationship between
the construct of social support and outcome measures difficult to interpret.
Relationship of social support to health variables
Giblin, Poland, and Ager (1990) interviewed 300 women during the
postpartum period to identify the influence of social support on attitudes, health
behaviors, and enrollment in prenatal care. These women were predominantly black,
urban, single, and economically disadvantaged. Social support was conceptualized as
multidimensional, encompassing the subjects• perceptions of and satisfaction with
people, institutions, information, empathy and understanding. Factor analysis was
performed on the items that assessed social support. Three factors emerged as
independent components of social support: intimacy, comfort, and security. Black
women had a significantly lower score on intimacy than did whites; substance abusing
women had a significantly lower score on security than did non-abusing subjects; and
women with higher family incomes had significantly higher scores on intimacy and
security. Social support factors were not significantly related to smoking or drinking
before pregnancy or during pregnancy. Study limitations include the retrospective
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nature of the data, and u·se of a social support instrument that has not been validated.
It also challenges the findings of Brown (1986) who found social support to be
unidimensional rather than multidimensional.
Aaronson ( 1989) examined the effects of several types of social support on
reported health behaviors during pregnancy. Health behaviors included abstinence from
alcohol, cigarettes, and caffeine. General perceived support was measured by means
of the Personal Resources Questionnaire (Brandt & Weinert, 1981). This is a 25-item
Liken scale, which is suggested by the author to be unidimensional. Specific
perceived support for maintaining the health behaviors was measured by four-item
scales that asked about how family members and friends supported abstinence from
alcohol, cigarettes, and caffeine during pregnancy. Specific received support was
operationalized as the reported behavior of family members with regard to smoking,
drinking, and consumption of caffeinated beverages. The sample consisted of 529
pregnant women who completed written questionnaires and telephone interviews. The
sample was predominantly white, married, and with some college education. Analysis
showed that perceived and received support were significant and largely independent
predictors of smoking, drinking, and caffeine consumption. Received and perceived
support had an equivalent impact on alcohol consumption, and perceived support had a
larger effect than received support on caffeine consumption and smoking. General
social support, however, was not a significant predictor of any of the behaviors.
Limitations of this study include the fact that it was a homogeneous middle-class
sample. In addition, actual health behavior could not be substantiated. Seventy-two

47
percent of the women approached about the study completed the questionnaires. No
information is presented about the women who declined to participate. Therefore, one
could question the representativeness of the sample.
Stress
As derived from the tool used to measure stress in the original Intrauterine
Growth Project (Goldenberg, 1985), stress was defined in this study as the
combination of physiological and psychological reaction patterns to personal, social, or
physical situations, actual or symbolic, real or imagined (Schar, Reeder & Dirken,
1973). Although stress has been conceptualized in many ways, there have been
relatively few measurement tools for stress. In the area of pregnancy research, stress
has most frequently been measured by means of life events sc;µes and/or anxiety
scales.
Relationship between stress and outcome
Nuckolls (1972) was one of the first researchers to report a significant
relationship between stress and obstetric outcome. This study demonstrated that
women with high psychosocial assets and high life change scores had 1/3 of the
complications of women with low psychosocial assets and high life change scores.
Psychosocial assets were measured by a questionnaire that tapped factors such as ego
strength, self-esteem, marital satisfaction, social support, and response to pregnancy.
Newton and Hunt (1984) found that low birthweight and prematurity were
significantly associated with major life events but not with state anxiety. The life
events scale used in this study was developed by the investigators (Newton & Hunt,
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1984). Subjects also completed Spielberger's state anxiety inventory for each life
event experienced in order to determine a self rating or individual perception of the
event. Self-rating was not a significant predictor of birth weight, but it did achieve
statistical significance with prematurity. Other investigators of this period, however,
found no relationship between stressful life events and preterm delivery (Jones, 1978;
Smilkstein, Helsper-Lucas, Ashworth, Montano, & Pagel, 1984).
Investigators in the past several years have used increasingly sophisticated
statistical techniques and models to examine the relationship between stress and
outcome. These models seem to reflect the belief that psychological variables do not
function in isolation from other psychological and physiological variables in producing
adverse effects, but rather a complex interaction exists that needs to be explicated.
Norbeck and Anderson (1989) examined psychosocial predictors of pregnancy
outcomes in low-income medically normal black, hispanic, and white women. Life
stress was not significant in predicting pregnancy outcome for the group as a whole.
However, in the white participants, high stress, high social support, and their
interactions predicted smoking or drug use, and substance use was a significant
predictor of pregnancy outcome. In this study, life stress was measured by the
Revised Life Events Questionnaire (LEQ) developed by Norbeck. It is a checklist of
events that allows respondents to indicate the life events experienced and to rate the
desirability and impact of those events on their lives. It uses items commonly
solicited in life events inventories as well as nine additional items of relevance for
female respondents.
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Molfese, Bricker, Manion, Yaple, and Beadnell (1987) used a multivariate
model to evaluate the relationship between life event stress, intervening variables of
pregnancy attitudes, locus of control and perceived social support, and perinatal
outcome. Their study did not show a strong relationship between life events stress per
se and perinatal complications. The addition of the intervening variables led to an
improvement in the number of significant models obtained, and amount of variance
accounted for. This led them to infer that life events stress is modulated by other
variables in influencing perinatal risk.
Pagel, Smilkstein, Regen, and Montano (1990) showed that life events stress
accounted for significant variation in birthweight, and social support and anxiety were
associated with the newborn Apgar scores. Life events during the two years prior to
delivery were measured by means of a 20 item life event index developed by the Rand
Corporation. Their study was prospective and controlled for demographic, biomedical
and lifestyle variables. Another study by Mutale, Creed, Maresh, and Hunt (1991)
used a case control design and logistical regression analysis to examine whether social
factors were independently and significantly associated with low birthweight once the
effect of demographic, obstetric, and substance abuse factors were taken into account
Comparison of preterm births with controls indicated that three factors were
significantly associated: previous low birthweight baby, severe life event difficulty,
and bleeding during pregnancy. Kemp and Hatmaker (1989) examined the
relationships of stress, social support, and risk during pregnancy in low-income
women. Nineteen high-risk and 20 low-risk women completed Spielberger's_ STAI
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(1983) and Brown's Support Behavior Inventory (1986). High-risk conditions
included diabetes, threatened premature labor, twins, and underlying medical disease.
Physiological stress was measured by urinary catecholamine levels. There was a
significant difference between the groups in epinephrine level, but not in
norepinephrine level, anxiety, or social support scores. In the high-risk group,
norepinephrine level and partner support were negatively correlated. Limitations of
the study mentioned by the authors include small sample size and a difference in the
age of the two groups that did not reach statistical significance. Additionally,
catecholamine measurements may have been affected by variables beyond the control
of the investigators, such as posture, time of day, or exercise (Kemp & Hatmaker,
1989).
Finally, a study published recently by Lobel, Dunkel-Schetter and Scrimshaw
(1992) reported on the development and testing of a biopsychosocial model of
birthweight and gestational age at delivery using structural equation modeling
procedures. The initial sample consisted of 264 women from an urban multicultural
background 2/3 of whom were Latino; the remainder were either African-American
(n=26) or Anglo (n=l6). Over 1/2 of the women chose to be interviewed in Spanish.

Of the original number, complete data for all of the variables that were examined was
available for 130 women, and constituted the final sample.

The authors modeled

stress as a latent factor with three components: (a) life events as the stimulus or
environmental component of stress (b) perception of stress, and (c) emotional
response, as reflected by s~te anxiety.

The life events tool was adapted from the Los
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Angeles Epidemiological Catchment Area Life Events Tool. It asked about the
occwrence of life events from conception to delivery: when the events occwred, how
undesirable the life events were, and how often they cwrently bothered the subject.
This tool was administered during the postpartum period. Perception was measured by
subjects• perceptions of general levels of stress in their lives, and their appraisal of
how stressful the life events had been. The tool used was a 5-item abbreviated version
of the Perceived Stress Scale (Cohen, Kamarack, & Mermelstein, 1983). This
abbreviated version was developed and pilot tested in this population, and administered
four times during pregnancy (15, 20, 26, and 30 weeks gestation). Its reliability as
measured by coefficient alpha was .74. The emotional response component of stress
was measured by means of Spielberger' s state anxiety tool, administered four times
during the prenatal period (at approximately 15, 20, 26, and 30 weeks gestation).
The latent stress factor significantly predicted both low birthweight and preterm
delivery.
Summary and conclusions
The association between stress and pregnancy outcome, using life events tools
as the indicator of stress, has been only tentatively established. A number of studies
cited in this review found life events changes to be associated with pregnancy
outcome, while others did not. What accounts for this lack of consensus in findings
could be attributed to any number of factors, including research design,
instrumentation,
sample size, and
.
. differences in operationalization of both independent
and dependent variables. Improvement .in instrumentation may help address some of
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these concerns. A significant distinguishing feature of several recent life events tools
is the opportunity to respond to the individual impact of an evenL In addition, the
reading level and cultural appropriateness of the tools have been more carefully
examined. Only one author (Kemp & Hatmaker, 1989) has attempted to examine the
relationship between psychologic stress and physiologic stress markers during
pregnancy. Others have pursued the question of whether the effect of stress on
outcome is direct or indirecL Thus, the mechanism by which life events may impact
pregnancy outcome have yet to be clearly elucidated. In addition, the question of
whether stress affects outcome generally or is specifically related to certain types of
outcomes has yet to be determined.

Health Behaviors
Street Drug Use
For purposes of the present study, street drug use was defined as the reported
use of street drugs [heroin, cocaine, marijuana, PCP, lysergic acid diethylamide (LSD),
amphetamine, pentazocine/tripelenamine (T's and blues)) during the first, second, or
third trimester of pregnancy. Accurate estimates do not exist of the prevalence and
incidence of drug use during pregnancy. Reasons for this lack of information include
the lack of prenatal care among drug-using populations, the voluntary nature of drug
screening, and the disparity of drug use patterns in different regions and populations
across the country (Jones & Lopez, 1990). One ~tudy surveyed 36 hospitals across the
country with results that demonstrated a range of 1% to 44% (mean 11 %) of women
presenting at these urban, suburban, and rural hospitals had used cocaine, heroin,
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methadone, amphetamines, PCP, and/or marijuana during pregnancy (National
Association for Perinatal Addiction Research and Education, 1988). Based on these
figures, the National Association of Perinatal Research and Education estimates that as
many as 375,000 infants may be affected each year by their mother's drug use during
pregnancy. Mixed drug usage is also on the rise, and it is currently not possible to
determine the interactive, additive, or cumulative effect of using multiple substances.
Relationship to Birth Outcome
Amphetamine use during pregnancy has been associated with an increased
incidence of preterm delivery and perinatal mortality (Little, Snell, & Gilstrap, 1988).
Marijuana has been associated with an increased risk of low birthweight, stillbirth, and
neonatal mortality (Greenland, Staisch, Brown, & Gross, 1982; Zuckerman et al,
1989). Cocaine has been associated with abruptio placentae which precipitates the
onset of uterine contractions and labor, and increases the incidence of prematurity
(Chasnoff, Griffith, MacGregor et al., 1989).
Zuckerman et al. (1989) investigated the effects on infants of the mother's use
of marijuana and cocaine during pregnancy, comparing the importance of urine assays
with that of interviews in ascertaining drug use. The investigators prospectively
studied 1226 mothers recruited from an inner-city low socioeconomic population.
Participants were interviewed during the prenatal and postpartum period. The prenatal
interview ascertained the pattern of reported use of psychoactive _substances from 3
months prior to conception to the day of the interview. The postpartum interview
determined the pattern of use from time of prenatal_ interview to delivery. Urine

54
assays for drugs were obtained at both time periods. On the basis of either the
interview or the assays, 27% of the subjects had used marijuana during pregnancy and
18% had used cocaine. When potentially confounding variables were controlled in the
analysis, infants whose mothers had positive urine assays for marijuana, as compared
with the infants whose mothers were negative according to both interviews and urine
assays, had an average 79-grarn decrease in birth weight Women who had positive
assays for cocaine, as compared with nonusers, had infants with an average 93-grarn
decrease in birth weight.
The analysis was then repeated using only self-reports of marijuana or cocaine
use. There were no significant associations between such use and fetal growth
parameters. The authors also noted that women who use these street drugs during
pregnancy are more likely to have other factors, such as cigarette smoking and
decreased weight gain, that are associated with depressed fetal growth. In the
presence of these risk factors, cocaine or marijuana use further impairs fetal growth.
On the basis of the regression models used in this study, a woman with a positive drug .
screen who has a low weight gain and smokes could be expected to deliver a baby
that weighs 416 grams less than the infant of a woman who gains a normal amount of
weight, does not smoke, and does not have a positive drug screen. Thus, the effects
of adverse health behaviors is more than additive.
Lysergic acid diethylamide (LSD) has been associated with congenital
malformations and increased risk of spontaneous abortion, but not specifically
associated with preterm delivery. Pentazocine, a nonnarcotic analgesic, has been
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combined with tripelenamine, an antihistamine, into an IV combination that can
produce significant fetal effects, including preterm delivery (Dunn & Reynolds, 1982).
The street name for this combination is T's and blues. Heroin use has been associated
with an increased incidence of low birthweight The incidence of preterm delivery is
difficult to determine because of uncertain dates that result from failure to enroll in
prenatal care, and the acceleration of fetal lung maturity that apparently results from
the heroin addiction (Ellwood, 1987; Gluck & Kulovick, 1973).
Alcohol Use
In this proposal, alcohol use was defined as the reported use of alcohol during
the first, second, or third trimester of pregnancy. Estimates of the prevalence of heavy
drinking during pregnancy vary, depending on the population studied and the
definitions employed. The percentage of married women in the National Natality
Survey who reported drinking three or more drinks per week during their pregnancy
was 3% (Institute of Medicine, 1985). Other studies have obtained different rates,
ranging from 1.5% to 9% (Gibson, Baghurst, & Colley, 1983; Rosett, Weiner, &
Edelin, 1983).
Relationship of alcohol use to birth outcome
Numerous studies have addressed the relationship between maternal alcohol
consumption and low birthweighL Most of the studies that have attempted to separate
the contribution to low birthweight of intrauterine growth retardation and preterm birth
have concluded that decreased length of gestation was not the mechanism by which
'

.'

alcohol abuse influenced fetal and neonatal outcome (Rosett, Weiner, & Edelin, 1983;
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Sokol, Miller & Reed, 1980; Little, Asker, Sampson, & Renwick, 1986). However,
two studies did report prematurity as a contributing factor in women who were heavy
drinkers (Kaminiski, Franc, & Lebouvier 1981; Shiono, Klebanoff, & Rhoads, 1986).
Thus, the weight of evidence at this time would suggest that heavy drinking during
pregnancy leads to fetal growth problems, not to shortened length of gestation.
Tobacco Use
For purposes of this study, tobacco use is defined as the reported use of
tobacco during the first, second, or third trimester of pregnancy. Although public
awareness of the harmful effects of smoking appears to be growing, 21% to 30% of
pregnant women in the United States report smoking throughout pregnancy (Kleinman
& Kopstein, 1987; Williamson, Serdula, Kendrick, & Binkin, 1989). Five percent of

perinatal deaths and 14% of all preterm deliveries in the United States have been
attributed to maternal smoking (Oster, Delea, & Colditz, 1988).
Relationship of tobacco use to birth outcome
Numerous studies during the past 30 years have reported a reduction in
birthweight of 150 to 250 grams among the infants of women who smoked during
pregnancy (Institute of Medicine, 1985). There is general agreement that smoking is
associated with reduced birthweight at all gestational ages, and the effect of tobacco
on birthweight has been thought to be due to intrauterine growth retardation. Shiono,
Klebanoff, and Rhoads (1986) examined the effects of reported cigarette smoking on
the length of gestation. Their sample consisted of 30,596 women who received
prenatal care in a large health maintenance organization. Tobacco use was ascertained
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by means of a self-administered questionnaire that was filled o~t at the first prenatal
visit Women were asked if they smoked two, one, or less than one pack a day during
the first 3 months of pregnancy. Preterm births were 20% more common in women
smoking at least one pack of cigarettes per day. The effect was strongest for births
occurring before 33 weeks, where the excess was 60%. This excess remained even
after controlling for maternal age, education, ethnicity, alcohol, employment,
pregnancy history, and preeclampsia.
Weight gain
Weight gain is defined as the number of pounds gained during an individual
pregnancy. As used in this study, it was calculated by determining a percent of
expected weight gain based on the Institute of Medicine's projections of weight gain
by prepregnancy body mass index. For example, if a woman is underweight for her
height, the recommendation is a total weight gain of 35 pounds. If she is normal
weight for height, the recommended weight gain is 30 pounds, and if she is
overweight, it is recommended that she gain 22 pounds. Projections are adjusted for
the length of gestation according to the formula recommended in the Institute of
Medicine's Nutrition during Pregnancy oublication (1990).
Maternal weight gain is assumed to reflect, in part, the adequacy of nutritional
intake during pregnancy. A strong relationship between maternal pregnancy weight
gain and birth weight has been consistently de~onstrated (Abrams & Laros, 1986;
Eastman & Jackson, 1968; Singer, Westphal, & Niswander, 1968). The_ largest body
of recent information about weight gain and pregnancy outcome is derived from the
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1980 National Natality and Fetal Mortality Surveys (National Center for Health
Statistics, 1980). Many groups of women at high risk for low birthweight delivery
were also more likely to have low weight gains. This was especially true for black
women, who were twice as likely as white women to gain less than 16 pounds during
pregnancy. Other groups of women who were less likely to gain at least 16 pounds
were those over 35, teenagers, unmarried women, and women of lower socioeconomic
status. In the National Natality study, a white mother who gained less than 21 pounds
was 2.3 times more likely to deliver a low birthweight infant than mothers who gained
over 21 pounds, after controlling for prepregnancy weight, age, education, length of
gestation, live birth order, and infant's sex. No other factor, except length of
gestation, had this strong an impact on birthweight Weight gain appears to be one of
the most important correlates of birthweight
Relationship between weight gain and outcome
Preterm delivery has been less intensively studied in relationship to weight
gain, because one has to control for the fact that women who have shorter pregnancies
have less time in which to gain weight Four studies that have controlled for
gestational age while examining the association between maternal weight gain and
preterm birth have reported a significant relationship (Berkowitz, 1981; Hediger,
Scholl, Belsky, Ances, & Salmon, 1989; Papiernik & Kaminski, 1973; Vanden Berg &
Oechsli, I 984).
In addition Abrams, Newman, Key and Parker (1989) examined the
relationship between maternal weight gain and preterm_ delivery in 2163 women who
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participated in a special nutrition project Criteria for referral to the project included
low income, medical or obstetric complications, anemia, and women who were
underweight, obese, or not gaining weight appropriately. Pregnancy weight gain was
estimated by subtracting the prepregnancy weight from the last measured weight
before delivery. Since data analysis showed that there was a significantly longer
period of time between the last measured.weight and delivery for the preterm than for
the term group, this difference was controlled for in the multivariate analysis.
Additionally, the authors determined a low rate of weight gain (<.27kgJweek). This
represents a total weight gain at 40 weeks gestation of less than 10 kg. The adjusted
odds ratio for a low weekly rate of gain compared with a high rate of gain was 2.54
(95% confidence interval 1.49, 4.88). Put another way, women who gained less than
0.27 kg/week (low weight gain) were 60% more likely to deliver preterm than were
those who gained an average amount of weight (0.27-0.52). In addition, there was a
highly significant difference between the preterm group and the term group in total
pregnancy weight gain (p= .0001). No association between dietary intake and preterm
delivery was found in this group of women. The authors acknowledge that this was a
select population at medical, obstetric, or nutritional risk. Findings from this
nonprobability sample may not be generalizable to other populations, although the
results support those of other studies.
Low prepregnant weight
Low prepregnant weight was defined as weight below the median for the
population. It was calculated by body mass index, according to the formula (weight
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[kg]/height [m])2. The weight used in this calculation was the woman's pre-pregnant
weight as reported at her first prenatal visit. The correlation between the reported prepregnant weight and the weight measured in the clinic at the first visit for this study
was 0.96 (Cliver et al., 1992). For the population in Birmingham, the median BMI
was 22.2, and the first and third quartile values were 19.3 and 26.3, respectively.
Relationship between prepregnant weight and outcome
In addition to the significance of maternal weight gain during pregnancy,
prepregnant weight is the second strongest predictor of infant birthweight (Love &
Kinch, 1965; Mitchell & Lerner, 1989). Brown, Jacobson, Askie, and Peick (1981)
followed over 600 women who began pregnancy underweight (80% of weight for
height), moderately underweight (80% to 90% of standard weight), and normal weight
(90% to 120% of standard weight). Results indicated that prepregnancy weight status
was not associated with differences in weight gain among the groups, but that
underweight women delivered infants at an earlier gestational age and with lower birth
weight and length. In addition to the sll:Jdy mentioned above, examination of large
data sets have confirmed that low prepregnancy weight is a risk factor for preterm
delivery (Berkowitz, 1981; Edwards, Alton, & Barrada 1979; Kleinman & Madans,
1985; Wen, Goldenberg, Cutter, Hoffman & Cliver, 1990). However, some studies
have failed to confirm this relationship. For example, the study by Abrams, Newman,
Key and Parker (1989) did not demonstrate a relationship between preterm delivery
and being underweight for height This study used a definition of less than 90% of
ideal weight for height as their definition for this variable. It may be that the nature
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of their population and the way they defined this variable accounted for
nonsignificance.
Summary of literature review/Justification for the Study
As has been described in this literature review, there are numerous
methodologic and conceptual issues that arise when examining the relationships among
psychosocial, behavioral, and health outcomes. These issues have been identified in
various sections of this review. One overriding issue is that of examining variables
within the context of pregnancy. It has not been clearly established that psychosocial
tools can be used in the same way as they are used in nonpregnant populations (Levin,
1989; Affonso, 1992), although this practice has been followed in most of the research
cited in this review. Timing is a second issue that has been given only slight
consideration in studies to date. The disadvantages of retrospectively collected data
are clear. Less clear are issues surrounding timing in relationship to the normal
psychodynamics of pregnancy. Some studies have begun to use repeated measures of
state tools (Rizzardo, Magni, Cremonese, Rossi & Cosetino, 1988; Lobel, 1991), but
little rationale is found for timing on a more general level. For example, it may be
that there are critical times during the prenatal period during which the fetus is more
sensitive to maternal emotional states. Or it may be that persistent or chronic strain is
harmful but that relatively brief periods of strain have no adverse effects.
Outcome meas1,1fes have been extremely variable. Some studies have used one
outcome measure (Leibel, 1992; Cliver et al., 1992), while others have grouped as
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many as 15 outcome measures together (Gorush & Key, 1974; Rizzardo, Magni,
Cremonese, Rossi, & Cosentino, 1988).
The concept of risk during pregnancy has been handled differently in almost all
studies, and significantly impacts the selection of subjects for each study. What
constitutes risk for a specific outcome variable is one question for consideration.
Assuming risk can be identified, how does one evaluate the changing nature of risk
during pregnancy? At yet another level is the distinction between "objective" risk and
"subjectively perceived" risk. Does the mother's perception of her risk status alter
psychological response to pregnancy?
Most studies have failed to examine the variables of interest within a specified
theoretical context This leads to lack of clarity in design and instrumentation. In
order to compare the results of pregnancy studies which incorporate a wide variety of
life events and anxiety measures, it is necessary to ascertain that these measures are
tapping equivalent constructs. Yet there are numerous examples that similarly labelled
measures may assess different entities. As an example, different life events
instruments contain different lists of events. They may also involve different time
frames for reporting events, and they may or may not elicit the subjects' appraisal of
the impact of the event There is some evidence that responses to life events measures
involve recall bias for negative events (Thoits, 1983). Life events instruments also
include items of a medical or health nature, which may confound life events measures
with outcomes of interest (Dohrenwend & Shrout, 1985). Finally, sample size is
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always an important consideration in evaluating research. In some of the studies
reviewed, power to detect a significant change was limited by small sample size.
Based on this review of the literature, future research should examine the need
for pregnancy specific scales to measure psychosocial variables, identify the
mechanism by which psychosocial state affects outcome (directly, indirectly, or both),
identify which pregnancy outcomes are affected by psychosocial state, discern the
appropriate timing for administration of psychosocial tools, use sample sizes that are
large enough to detect differences in outcomes being measured, and incorporate a
theoretical framework from which the study is derived. The proposed study
incorporated a number of these necessary next steps in its design.

CHAPTERIV
RESEARCH METHODOLOGY
The methodology for the study is discussed in the following chapter. The
study design, hypotheses, sample population, setting, procedure, and instruments are
presented.
Study Design
A descriptive correlational study using logistic regression examined the
relationship among person variables, psychosocial state, health behaviors and preterm
delivery in a large sample of pregnant women at risk for low birthweight infants.
Parts of an existing data set that had not been fully explored were utilized to examine
different research questions with a new conceptual framework. The original study,
"Successive Small-for-Gestational Age Births. A Longitudinal Study of Fetal Growth
and Perinatal Outcome," (Goldenberg, 1985) was designed to assemble a prospectively
collected data set so that investigators could describe and characterize the different
· types of intrauterine growth retardation (IUGR) and their consequences. It was funded
by the National Institute of Child Health and Human Development (NICHD). Specific
project objectives were as follows:
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l. Conduct a prospective study of intrauterine growth retardation (lliGR),
identifying at-risk mothers by using ultrasound primarily during the second and
early thi.J:d trimesters of pregnancy
2. Collect interview and prenatal medical data at regular intervals throughout
the course of the pregnancy.
3. Distinguish the two primary types of fetal growth retardation at birth by
using anthropometric measurements.
4. Evaluate postnatal growth during the first year of life

to detect either

catch-up or accelerated growth or continued slow growth.

5. Identify specific demographic, historic, dietary, life style factors, and
current medical conditions which predispose women to have an lliGR birth
and to determine the individual and combined influences of these factors on the
risk of mothers having repeated lliGR vs. non-repeated lliGR births.
Original data sources and computer files were used in planning and conducting
secondary analyses. The principal investigator and the principal statistician for the
project met with the present investigator to discuss design and procedures. They
served as consultants for the research.
The independent variables that were included in the study were two. person
variables, seven measures of psychosocial state, and five health behaviors. Person
variables were evaluated by means of age and race. Psychosocial state was evaluated
by means of trait anxiety, self-esteem, mastery, life events, depression, perception of
stress, and social support scales. Health behaviors were evaluated by means of self-
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reports of smoking, drinking, and drug use. In addition, prepregnant weight for height
as measured by body mass index and total weight gain during pregnancy, adjusted for
BMI and gestational age, were evaluated. The two dependent variables that were
investigated in the study were preterm delivery and newborn apgar score.
Research question
To what extent are person variables, psychosocial state, and health behaviors
related to preterm delivery?

Hypotheses
1.

Person variables are related to maternal-neonatal health.

2.

Person variables are indirectly related to maternal-neonatal health through
their effects on psychosocial state.

3.

Person variables are indirectly related to maternal-neonatal health outcome
through their effect on health variables.

4.

Psychosocial state is related to maternal-neonatal health.

5.

Psychosocial state is indirectly related to maternal-neonatal
health outcome through its effect on health behaviors.

6.

Health behaviors are related to maternal-neonatal health.

7.

Person variables are indirectly related to maternal-neonatal health through
a combination of psychosocial state and health behaviors.

Population and Setting
The subjects for the original study consisted of 1,545 lower socioeconomic,
predominately black, multiparous women who received prenatal care through the

\

\

\Maternal and Infant Care Project affiliated with the University of Alabama at
\
Birmingham. They delivered at either a large local teaching hospital or the local

67

county hospita.l and were calculated to be at risk for fetal growth problems.
All women registering for medical care in the Jefferson County Maternal and
Infant Care project from December, 1985 to March, 1988 were evaluated for inclusion
in the study. Those women who had no previous pregnancy terminating at 20 weeks
or more of gestation, or those who had more than two such pregnancies, were
excluded immediately, as were women presenting for care at 32 weeks gestation or
greater. Criteria for inclusion in the study were the presence of one or more of the
following factors: (a) previous child with birthweight less than 2750 g., (b) previous
preterm birth, (c) previous stillbirth or neonatal death, (d) more than two spontaneous
abortions, (e) entry into antenatal care after 26 weeks, (f) history of phlebitis, (g)
smoking reported at first visit, (h) alcohol use reported at first visit (i) systolic blood
pressure over 140 at first visit, (j) maternal height less than 157 cm., and (k) maternal
weight less than 50kg. (Bergsjo et al., 1989).
Although the main focus of this project was intrauterine growth retardation, the
risk factors for preterm delivery and growth retardation overlap substantially (Wen,
Goldenberg, Cutter, Hoffman & C1iver, 1990). All of the risk factors used to screen
women for inclusion in the IUGR study have also been reported as highly significant
risk factors for preterm delivery, with the exception of a history of phlebitis.
Additional risk factors have been reported for preterm delivery in some, but not all
studies. These include medical complications such as diabetes, congenital infections
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such as rubella, multiple pregnancies, first- or -second trimester bleeding,
polyhydramnios, isoimmunization, fetal anomalies, incompetent cervix, abnormal
placental implantation, urinary tract infection and premature rupture of membranes
(Berkowitz, 1981; Miller,1983; Nelson & Ellenberg, 1985).

With the possible

exception of premature rupture of the membranes, these additional risk factors
constitute a small percentage of babies born prematurely. The risk factors that were
selected for inclusion in the present study and in the original data set constitute more
of the unexplainable behavioral, environmental, and psychosocial risk factors about
which further information is needed.
In addition to women who met the risk criteria, a 15% random sample was
selected from the population as a whole. Seventy percent (70%) of this group had one
of the eleven risk factors previously specified. Thus, the final sample contained 80
· women who were low risk according to the medical criteria established for inclusion
in the study. The inclusion of the random sample made the study mere of a
population-based one, and demonstrates the high-risk nature of this population.
In summary, 3271 women were screened for inclusion in the study. Of that
number, 753 refused, 103 were ineligible, 941 were low risk and not part of the
random sample, and 358 were part of the random sample. The final group of 1,545
women selected for the study represented approXUI\ately 40% of all para 1 and para 2
women registering for prenatal care in the local health departments during the study
period. Of this group, 217 (14%) delivered preterm infants.
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Procedures
Protection of Human Rights
Pennission to use the existing data set was obtained from the principal
investigator of the original study, which was conducted with approval of the
Institutional Review Board of the University of Alabama at Binningham (see
Appendix A for IRB approval and letter of pennission). In addition, the Human
Assurance Committee at the Medical College of Georgia determined that the study
was exempt from formal review (Appendix B). Subject identities were not available
to the investigator, thus inadvertent disclosure of confidential information was not a
possibility.
Subject Acquisition
All women enrolliitg for prenatal care in the Maternal and Infant Care Project
during the dates of the study period (December, I 985 through March, 1988) received
an initial obstetrical evaluation, which included risk assessment Each patient's profile
was then entered into the Obstetric Automated Record System (OBAR). The OBAR
system was accessed to identify those patients who met the study criteria. Those
found to meet criteria were contacted by telephone about .the study. If they agreed to
participate, they were appointed to the special research clinic, and written informed
consent was obtained on their first visit to this clinic. Patients who were initially
screened and detennined not to meet the selection criteria, but later demonstrated
ultrasound evidence of multiple gestation, oligohydrarnnios, or IUGR, or evidence of
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hypertension were invited to participate in the study if they were less than 32 weeks
gestation. The number of patients recruited in this manner was fewer than 16.
Of the 3721 women screened, 753 declined to participate, and 103 were

ineligible for participation. This constitutes a refusal rate of 23%. Patients were
coded as refusals if they declined to participate, if they failed to keep their first
appointment in the study clinic, or if they could not be reached. The investigators
cited a number of reasons for the refusal rates: a) in some months, the study clinic had
its slots filled, and could not recruit additional patients; b) some women declined
because it meant attending a different clime, which was inconvenient for them; c)
some women declined because of transportation problems; d) in some cases,
telephone numbers available from the prenatal record were disconnected or incorrect,
and patients could not be contacted; e) a small number moved out of the city prior to
contact; and f) a small number experienced fetal loss prior to the project initiation.
The investigators compared the participants with those who declined
participation. There was no difference between the two groups in race, age, infant
birthweight, or smoking status (Goldenberg, Hoffman, Cliver, Cutter, Nelson, &
Copper, 1992). The final population studied was 69% black and 31% white.
Data Collection
The Intrauterine Growth Project (IGP) study took place in a special research
clinic. All interviews in this clinic were conducted by one nurse who was trained by
the project supervisor. Halfway through the project, the first nurse resigned. The
second nurse was trained by the first nurse and the project supervisor, and remained
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until completion of the study. Participants in the study were scheduled for four visits;
one at 16-18 weeks (Visit A), 24-26 weeks (Visit B), 30-32 weeks (Visit C), and at 36
weeks (Visit D). Data collected during these periods included demographics, routine
prenatal information, 24-hour dietary recalls and skinfold measurements on three
occasions, extensive psychological evaluation, four antenatal ultrasound evaluations,
and laboratory data (see Appendix C).
The study nurse administered the psychosocial scales to the patient by reading
each item and recording the answers that were given. When Liken scales were part of
the questionnaire, the study nurse held up a flashcard with the options available for
response.
Specific to this investigation, reported tobacco, alcohol and street drug use
were elicited during Visit A. Self-report of cigarettes smoked per day at 18 weeks
was validated with thiocyanate (SCN) levels in a sample of 289 women. A significant
correlation was found between serum SCN and current report of smoking (p=.0001).
Self-report of alcohol and drug use were not validated. Sociodemographic factors,
tobacco, alcohol and street drug use, trait anxiety, depression, self-esteem, and mastery
scales were completed during Visit B. Tobacco, alcohol and street drug use, social
support, stress, and a life events scale were completed at Visit C. No data pertinent to
this investigation were obtained at Visit D. Other than these four visits, patients were
seen for the remainder of their care at whatever prenatal clinic was appropriate for
their medical and obstetric history. A summary of study variables and their source
within the data collection tool is 'included in Table 1.
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Table 1.

Study Variable and Questionnaire Source

Study Variable

Questionnaire

Tobacco Use

Visit A. Questions 58-67

Alcohol Use

Visit A.

Street Drug Use

Visit A. Prenatal Medication Sheet

Trait Anxiety

Visit B.

Questions 87-104

Depression

Visit B.

Questions 105-124

Self-Esteem

Visit B.

Questions 125-134

Mastery

Visit B.

Questions 135-141

Stress

Visit C.

Questions 95-98

Social Support

Visit

Life Events

Visit C.

c.

Questions 68-77

Questions 1-16
Questions 17-94
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The remaining independent variables included in this study were total weight
gain during pregnancy, adjusted for BMI and gestational age, and prepregnant weight
for height. Prepregnant weight for height was determined by body mass index,
calculated by the formula (weight [kg]/height [m])2. The weight used in this
calculation was the woman's pre-pregnancy weight as reported at her first prenatal
visit. The correlation between the reported pre-pregnancy weight and the weight
measured in the clinic at the first visit for this study was 0.96 (Cliver et al., 1992).
For the population in Birmingham, the median BMI was 22.2, and the first and third
quartile values were 19.3 and 26.3, respectively. Weight gain was calculated as a
percent of expected weight gain based on the Institute of Medicine's projections of
weight gain by prepregnancy body mass index (underweight, normal weight, and
overweight). Projections were adjusted for the length of gestation according to the
formula for weight gain by week in this same document.
The two dependent variables, preterm delivery and newborn apgar score were
obtained from the hospital record. Gestational age was calculated in completed weeks
from the best estimated date of conception in the project record. The best estimated
date of conception is usually derived at the first or second prenatal visit and is based
on all data available including the last menstrual period (LMP), a 16-18 week
ultrasound, and physical examination. If there is more than a 2-week discrepancy
between LMP dates and ultrasound, or if the women is unsure of the LMP date,
gestational age was based on the first ultrasound examination. A preterm delivery was
classified as a delivery that occurred before 37 completed weeks of gestation.
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Instrumentation
Data from a number of instruments in the original study were used in the
present investigation (see Table 1). Instruments for the original study were selected
by a panel of three psychologists from the University of Alabama at Birmingham who
were involved in research with psychosocial variables in poor and/or minority
populations. The psychologists, in collaboration with the project investigator, balanced
a number of considerations when they chose the project instruments and their timing
of administration. They were trying to balance amount of information desired,
psychometric qualities, and the need to collect data early to minimize missing
information, with the length of time women would be able to tolerate questionnaire
administration per visit. Instruments initially chosen were pilot tested and modified if
necessary. Specifically, the Likert scale contained in the Sarason Life Events survey
was poorly understood during pilot testing. Thus, that segment of the questionnaire
was deleted from the study protocol.
In selecting variables for inclusion in the present study, the conceptual
framework and review of the literature guided the selection of concepts.
Spielberger Stateffrait Anxiety Inventory (STAD. This scale measures two
forms of anxiety: state anxiety, transitory feelings of fear or worry, and trait anxiety,
the tendency of an individual to respond anxiously to a stressful situation.

The trait

portion of the questionnaire contains 20 items, and is the section used by. the original
investigators. Each STAI item is given a weighted score of 1 to 4. A rating of 4
indicates the presence of ~ high level of anxiety for some of the items, and absence of
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anxiety for others. The scoring weights are then calculated according to whether they
represent anxiety-present or anxiety-absent items. The possible range of scores is 20
to 80.
The STAI was designed for high school and college students and for adults,
but all of the items are written below the sixth-grade reading level The reported
internal consistency of the trait anxiety scale ranges from a coefficient alpha of .89 to
.91. Test-retest reliability coefficients have been reported to range from .65-.86 for the
trait anxiety scale. Construct validity for the trait-anxiety scale is indicated by
correlations of .80 with the Taylor Manifest Anxiety Scale, and .75 with the IPAT
Anxiety Scale.
When analyzing data for this study, it was discovered that the last two items of
the anxiety tool were inadvertently omitted from the data collection fonn. These
items are "I am a steady person," and " I get in a state of tension or turmoil as I think
over my recent concerns and interests.'' Scores were adjusted for this discrepancy.
The Cronbach' s alpha for this scale with this data set was .86.
Pearlin Mastery Scale. This is a seven item scale that asks people to comment
on how strongly they agree or disagree with statements related to control over things
that happen to them (Pearlin, 1978). As reported by Pearlin (1978) changes in
mastery and self-esteem were negatively correlated with changes in depression for
subjects under economic strain. Mastery was significantly positively correlated with
coping and social support Construct validity was also beeri addressed by a reported
negative association with stress and depression (Aiken & Bancom, 1982) and stress
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and anxiety (Sandler & Lakey, 1982). Mercer & Ferketich (1988) reported on a study
that administered Pearlin 's mastery scale to a group of high and low-risk pregnant
women and their partners. Alpha reliabilities for internal consistency were reported to
range from .70 to .76. A SMOG readability scale (McLaughlin, 1969) applied to this
instrument indicated that it was at the 6th grade reading level. The Cronbach's alpha
calculated for this sample was .70, which is in the range reported for other studies.
Rosenberg Self Esteem Scale. This tool measures the self-acceptance aspect of
self-esteem. It is a 10 item test, with a 4 point scale from strongly agree to strongly
disagree. It is scored only as agreement or disagreement Test-retest reliability
coefficient is .85, with reproducibility coefficients on the Guttman scale of .92
(Rosenberg, 1979). The Cronbach's alpha score calculated for the present study was
.82.
Construct validity for this self-esteem instrument has been examined in several
ways.

The first has to do with the conformity of the measure with theoretical

expectations, specifically its relationship to depressive affect, anxiety and peer-group
reputation. With regard to depressive affect, 4 percent of those with the highest selfesteem scores compared with 80 percent of those with the lowest scores were rated as
"highly depressed" (r= .3008) (Rosenberg, 1965). Similar correlations were found
with anxiety and leadership among high school students (Rosenberg, 1965).
Convergent and discriminant validity have also been demonstrated (Silber & Tippett,
1965). This tool has been extensively used with teens and ethnically diverse
populations. Studies during the 1970's showed adult black self-esteem to be equal to
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or higher than self-esteem of whites when socioeconomic variables were controlled
(Middleton, 1972; Wylie, 1978).
Sarason and Sarason Life Experiences Survey. This tool includes 47 events
that have been determined to have a major impact on a person's life (eg. death of
spouse, etc). It also includes three blank spaces in which subjects can indicate other
events that they may have experienced. The subject indicates which event has
occurred within a specified time period, whether the event was positive or negative,
and records the perceived impact of the event on a scale ranging from -3 for extremely
negative to +3 for extremely positive. As reported by the authors, test-retest scores
were .56 and .88 for the negative change score (Sarason, Johnson, & Siegel, 1978).
Construct validity was demonstrated by correlations that demonstrated that negative
change scores varied in a positive direction with state and trait anxiety, whereas the
positive change score was not significantly related to either measure. In addition,
there was a significant relationship between negative change and scores on the Beck
Depression Inventory (Sarason, Johnson, & Siegel, 1978). A SMOG readability scale
(McLaughlin, 1969) applied to this instrument indicated an 8th grade reading level.
Specific to the Intrauterine Growth Project study, the scale that indicates
impact was not used. The occurrence of the event was noted, and a dichotomous
choice of whether .the event was seen as "good" or "bad" was given. The reason that
the impact section was deleted was because the investigators found in pilot testing that
this scale was not suitable to their population.· Since the scale became essentially a
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dichotomous one, a Kuder-Richardson formula 20 was used to check for internal
consistency. The coefficient obtained was .90.
Center for Epidemiologic Studies Depression Scale (CES-D). This is a selfreport "state" measure of depressive symptoms developed for use in a nonpsychiatric
population. It provides an index of depressed mood, feelings of guilt and
worthlessness, feelings of helplessness and hopelessness, psychomotor retardation, loss
of appetite, and sleep disturbance. It indicates present level of functioning and is
limited in its assessment to the one-week interval preceding its administration. It is a
20-item scale, with a possible range of scores between zero and 60, with higher scores
indicating more symptoms, weighted by frequency of occurrence during the past week.
A score of 16 has been defined as indicating high levels of depressive
symptomatology. This score is equal to six symptoms for most of the previous week
or a majority of symptoms for shorter periods of time.
Test-retest reliabilities were reported even though the author acknowledges the
tool as a state tool (Radloff, 19;77). The author justifies this use of test-retest statistics
by noting that symptoms would be expected to vary over time, but not monotonically.
Thus, moderate correlations would be expected, and were reported as .51-.67 (Radloff,
1977). Internal consistency measured by Cronbach's coeff!cient alpha were reported
as .84, .85, and .90 (Radloff, 1977). In the present study, Cronbach's alpha coefficient
was .89.
Construct validity has also been reported. Convergent validity was established
via a Pearson correlation between the CES-D and the Lubin Depression Adjective
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Checklist (rs= .40 to .50) and the Hamilton rating scale (rs=.50's to .80's across
various psychiatric groups). Discriminant validity, the degree to which a test measures
only the construct that it is intended to assess, is less well supported by this test
Specifically, the data suggests that the CESD-D reflects general psychological distress
in addition to depressive symptomatology (Weissman, Sholomskas, Pottenger, Prusoff,
& Locke, 1977).

The test was administered across subgroups that differed in age, sex, education,
and ethnic status. Results from the total population were confirmed in the subgroups,
with the exception of test-retest correlations in blacks and under 25 age group
(Radloff, 1977). In another study, the CES-D was administered to a sample of
community respondents containing caucasian, african-american, and hispanic groups.
There were no differences among these groups in terms of missing data, internal
consistency reliability, or factor analytic structure (Roberts, 1980).
Maternal Social Support Index (MSSD. This tool is designed to assess
subjective and objective aspects of social support, as well as task-oriented and
affective dimension. It is composed of scales which measure mother's perception of
a) daily task sharing among family members, b) satisfaction with relationships with
'
relatives, neighbors, and partner, c) availability of emergency help, and d) degree of
community involvement It was originally developed to quantify those aspects of
mothers' social support networks that may be related to the ability to provide children
with a stimulating home environment (Pascoe, Loda, Jeffries, & Earp, 1981).
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Three studies using this tool were found in the literature. In the original work,
the MSSI explained a significant amount of variance in the home stimulation of 69
families whose infants were discharged from a neonatal ICU 3 years prior to the
studies. The study controlled for income, race, maternal age, and other possible
confounding variables (Pascoe, Loda, Jeffries, & Earp, I 981 ). In the second study,
maternal social support was assessed prenatally and at a 2 year follow-up in 38 urban
low SES mothers. The MSSI correlated positively with level of stimulation and
negatively with level of mother-child stress. In addition, high stress, low support
mothers provided significantly less stimulation to their children (Adamakos, Ryan,
Ullman, Pascoe, Diaz, & Chessare, 1986). These results support the construct validity
of the tool.
In the third study, Pasco, Ialongo, Horn, Reinhard & Parradatto (1988)
examined the test-retest reliability, internal consistency and concurrent and predictive
validity of the MSSI in three samples of mothers (N=488) from a prenatal clinic,
pediatric clinic, and psychology clinic. The MSSI was found to have a test-retest
correlation of .72 over six to eight weeks. Coefficient alphas ranged from .60 to .63
across the three samples, denoting moderate internal consistency.

In the psychology

clinic sample, the MSSI was found to be positively correlated with the Dyadic
Adjustment Scale and inversely correlated with the Center for Epidemiologic Studies
Depression Scale. The Cronbach's alpha for the present study was .70. It was
calculated on the first ten items of the tool which were scale scored.
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Subjective Stress Scale. This scale was developed for the Los Angeles Heart
Study (Chapman et al., 1966). It consists of four items which ask about being tense or
nervous, the amount of pressure one is under, being exhausted at the end of the day,
and describing daily activities as trying or stressful. In a study by Schar, Reeder, and
Dirken (1973), the subjective stress scale demonstrated a positive correlation with both
personal and familial cardiovascular pathology, as well as work satisfaction. No testretest reliabilities were reported. Because the scale has so few items, a Cronbach's
alpha score was not calculated for the present study.
Data Analysis

Management of Subject Attrition
During the course of_the study, a certain number of subjects missed one or
more of the data collection periods. If an appointment was missed, patients were
reappointed within the study timeframe. Nevertheless, a certain amount of attrition
occurred. Fifteen hundred forty five women were originally enrolled in the study. Of
that number, 1398 completed Visit B, 1288 completed Visit C, and 1092 completed
Visit D. All of the psychosocial, health behavior, and demographic scales were
completed by 1184 women. Therefore, depending on which hypotheses are being
tested, either the cohort of 1184 women who completed all sections of the
questionnaires or the 1288 women who completed through Visit C will be used when
analyzing this data.
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Evaluation of Hypotheses
As previously specified, the overall research question was "to what extent are
person variables, psychosocial state, and health behaviors related to preterm delivery?"
The hypotheses that have been derived from this question are:
1.

Person variables are related to maternal-neonatal health.

2.

Person variables are indirectly related to maternal-neonatal
health through their effects on psychosocial state.

l

Person variables are indirectly related to health outcome
through their effect on health behaviors.

4.

Psychosocial state is related to maternal-neonatal health.

5.

Psychosocial state is indirectly related to maternal-neonatal
health through its effect on health behaviors.

6.

Health behaviors are related to maternal-neonatal health.

7.

Person variables are indirectly related to maternal-neonatal health through
a combination of psychosocial state and health behavior.

These hypotheses were analyzed by means of logistic regression techniques.
Logistic regression is a multivariate regression procedure that uses maximum
likelihood estimation to analyze the relationship between multiple independent
variables and a dichotomous dependent variable (Polit & Hungler, 1991). Its goal is
the same as any model-building technique used in statistics: to find the best fitting and
most parsimonious yet biologically reasonable model to describe the relationship
between an outcome and a set of independent variables (Hosmer & Lemeshow, 1989).
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Specific to this study, the data were first examined with descriptive statistics,
looking for outliers and general descriptive characteristics of the data. Secondly, the
psychologicaj scales were checked for reliability. Coefficient alpha, or Cronbach's
alpha, along with the Kuder-Richardson formula 20 when appropriate were used to test
for internal consistency. Thirdly, the data were examined for interaction, which is the
effect on a dependent variable of two or more independent variables acting in
combination rather than as unconnected. Fourthly, the hypotheses were tested by
block logistic regression. Once this analysis was complete, certain post-hoc analyses
were undertaken.

Summary
The methodology of this study was discussed in Chapter IV. The purpose of
the study was to examine the relationships among person variables, psychosocial state,
health behaviors and preterm delivery in a large sample of pregnant women at risk for
low birthweight infants. The person variables were age, and race. Psychosocial state
variables were trait anxiety, depression, self-esteem, mastery, life events, social
support, and stress. Health behaviors were smoking, drinking, drug use, and weight
characteristics that included prepregnant body mass index and percent of expected
weight gained according to prepregnant BMI.

CHAPTER V
Data Analysis
The following chapter presents the results of the research study. First, the
sample characteristics are outlined, intercorrelations among the study's independent
and dependent variables are discussed, and the analysis and testing of the seven
hypotheses are presented. Post hoc analysis undertaken to further explicate the study
findings will also be presented. The data were analyzed using SAS (1993) for
univariate statistics and BMDP Statistical Software Inc. (1993) for multivariate
statistics.

Sample Characteristics
Data reported in this investigation are from a prospective study of risk factors
for intrauterine growth problems. The sample included 1545 indigent and
predominantly high-risk women who delivered at the University of Alabama at
Birmingham between December 1985 and October 1988. All para 1 and 2 women
enrolling for care in the Jefferson County Health Department with an estimated date of
delivery between April 1986 and October 1988 were screened for 11 risk factors
known to place women at risk for fetal growth problems (including previous stillbirth,
previous premature birth, hypertension, smoking, previous small for gestational age
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infant, more than two spontaneous abortions, history of phlebitis, alcohol use, other
drug use, short maternal stature, and low maternal prepregnant weight).
Of the 3721 women screened, 2661 were eligible, and 1545 participated.

There were no significant differences in race, age, smoking status, height, or infant
birth weight between those who enrolled in the study and those who did not. The
sample studied was 69% black and 31% white. Women who experienced multiple
births were excluded from the analysis.
Of the 1545 participants enrolled in the original study, two variable data sets

were chosen for inclusion in this study. These data sets were chosen in the following
manner: When initial frequencies were calculated, the variable that evaluated
socioeconomic status (SES) was missing in 500 (32.3%) of the cases. Further, 950
(91 %) of the sample that responded to the SES variable reported an income that was
below the federal poverty level. Therefore, because of the homogeneity of the sample
and the large amount of missing data on this variable, SES was deleted from the
model and from the analysis. The women for the present study were assumed to be
low-income.
In a similar manner, calculation of frequencies for the remaining variables in
the proposed model demonstrated a data set that included 1163 women and their
newborns. However, because the last three psychological state scales (social support,
life events, and stress) were administered between 30-32 weeks gestation, including
data from this data set resulted in deleting 95 women from the study, 32 of whom
delivered preterm infants. Since inclusion of all psychological state scales resulted in
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a group with fewer pretenn deliveries, and with pretenn deliveries that occurred at a
later gestational age (i.e. >32 weeks gestation), a decision was made to examine both
variable sets. Variable set 1 contains all of the variables in the proposed model, with
the exception of socioeconomic status (n=1163). This variable data set will be
referred to as the full model variable set. In Variable set 2 the psychological scale
variables obtained at the 30-32 week visit (n=l258) are omitted. This model will be
referred to as the reduced model variable set.
Use of the two variable sets that have just been described resulted in a
decrease in the prematurity rate for these groups from the overall prematurity rate of
the original study. The incidence of pretenn delivery dropped by 4. 7% in the full
model variable set and by 3% in the reduced model variable set. A chi square
analysis of the number of women deleted from the sample demonstrated that the
percentage of women with pretenn deliveries deleted from both the full model variable
set and the reduced model variable set was significantly different from the percentage
of women with fulltenn deliveries who were deleted from the variable sets (£=.0001).
This differential attrition represents a potential threat to internal validity.
The person variables of age and race, and the reported health behaviors of
smoking, drinking, drug use, prepregnant weight for height, and weight gain during
pregnancy are summarized for the full model variable set and the reduced model
variable set in Tables 2 and 3.

Table 2
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Characteristics of Full Model Variable Set (N-1163)

Prepregnant Weight (Kg.)

63.12

16.76

33.2-159

Body Mass Index

23.79

5.99

13.76-50.10

% Normal Weight Gain

6.38

Age

25.07 +-4.21

61.23

Tobacco Use

536 (46.08%)

Alcohol Use

366 (31.5%)

Marijuana Use

79 (16.7%)

Cocaine Use

10 (.85%)

Heroin Use

0

LlD~

0

PCP

2

Race
Black

804 (69.1%)

White

359 (30.8%)

-392.5-+302.6

15.48-40.03

Table 3
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Characteristics of Reduced Model Variable Set (N-1258)

Prepregnant Weight (Kg.)

62.12

16.76

33.2-159

Body Mass Index

23.81

6.03

13.76-52.45

% Normal Weight Gain

6.93

Age

64.23

24.99

4.40

Tobacco Use

585 (46.5%)

Alcohol Use

400 (31.8%)

Marijuana Use

88 (7%)

Cocaine Use

10 (.8%)

Heroin Use

0

LSD Use

0

PCP

2

T"s and Blue

2

Race
Black

875 (69.3%)

White

383 (30.4%)

-392.5=+480.3

15.48-40.03
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The full model variable set was composed of 69.13% black and 30.87% white
participants. The women were between the ages of 15.48 and 40.03, with a mean age
of 25.07. Since one of the risk factors for inclusion in the study was smoking, the
reported tobacco use at first visit was relatively high (46.1 %). Alcohol use was also a
criteria for inclusion in the study, and was similarly high (31.5% ). Marijuana use was
reported by 79 women (6.8%), and cocaine use by 10. The reported use of
pentazocine/tripelenamine (T's and Blues) and phencyclidine (PCP) was so low that
these drugs were dropped from further analysis. No women reported heroin or
lysergic acid diethylamide-25 (LSD) use. All of the drug use was self-report. For the
analysis, a dichotomous "yes/no" answer was utilized, although different ways of
quantifying drug use are presented in the post-hoc analysis section. The mean
reported prepregnant weight of the sample was 63.12 kg., with a range of 33.2-159 kg.
The mean body mass index (BMI) of the sample was 23.8, with a range of 13.76-50.1.
The weight gain during pregnancy was calculated as a percentage of normal weight
gain for underweight, average weight, and overweight women, adjusted for gestational
age. Combining all three groups, the mean percent of expected gain was 6.38
(SD=61.23), with a range of -392.5 to + 302.64. The reduced model variable set
appears very similar to the full model variable set in its descriptive data on person
variables (age and race) and reported health behaviors (smoking, drinking, drug use,
body mass index, and percent of weight gained as a function of expected weight gain,
adjusted for gestational age and BMI). As illustrated in Table 3, there are no major
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differences in the full model variable set and the reduced model variable set with
regard to descriptive statistics.
Psychosocial State Scales

The proposed study design called for the use of six psychosocial scales,
specifically trait anxiety, self-esteem, depression, mastery, social suppon, stress, and
life events. As previously explained, social suppon, stress, and life events were
deleted from the reduced model variable set but included in the full model variable
set Table 4 contains a summary of psychosocial state scales that were u_sed in the
final analysis, with information from both variable sets for comparison.
The mean score for trait anxiety was 44.63 (SD 10.12) in the full model
variable set and 44.88 (SD 10.17) in the reduced model variable set

The self-esteem

scores had a mean of 28.68 (SD 5.19) for the full model variable set and 28.60 (SD
5.26) for the reduced model variable set The mastery scale scores had a mean of 19
(SD 2.81). The mean subjective stress score was 9.75 (SD 3.18). The mean social
support score was 13.98 (SD=2.8).
The mean of the CES-D Depression scale was 18.2 (SD 10.58). Life events,
utilized in the full model variable set, included both positive, negative, and total life
events scores. As previously noted, the original investigators altered the Sarason Life
Events Scale for their population. They scored the sum of events that the respondent
rated "good" as positive life events, and the sum of events that the respondents rated
as "bad" as negative life events. Total life events scores were obtained by adding

Table 4
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Psychosocial State Scale Results
(N=l258) = Reduced Model Variable Set

Trait Anxiety

44.63

10.12

20.76

(44.88)

(10.17)

(20-76)

28.68

5.19

7-40

(28.60)

(5.26)

(7-40)

19.9

2.8

10-28

(19.9)

(2.8)

(10-28)

18.2

10.4

0-52

(18.48)

(10.54)

(0-52)

Negative

4.43

4.23

0.65

Positive

6.09

5.43

0-68

TOTAL

10.53

7.68

0-76

Social Support

13.98

2.8

3-19

Stress

9.75

3.18

4-16

Self-esteem

Mastery

Depression

Life Events
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positive and negative scores together. The mean for positive life events was 6.09 (SD
5.43), and the mean for negative life events was 4.43 (SD 4.23).

Dependent Variables
The two dependent variables were preterm delivery and five minute Apgar
score. Preterm delivery occurred in 120 cases in the full model variable set (10.3%),
and 152 cases in the reduced variable set (12.1 %) A one minute Apgar score of less
than 7, which would indicate some degree of neonatal distress, occurred in 78 cases
(6.7%) in the full model variable set, and 91 cases in the reduced model variable set
(7.2%).

A five minute apgar score of less than seven occurred in only 7 cases in the

full model variable set (0.6%) and 10 cases in the reduced model variable set (0. 79% ).
Because the occurrence of a low five minute Apgar score was so limited, and the
distribution of this variable violated the assumptions of logistic regression, multivariate
analysis of the 5 minute Apgar score could not be performed. Substitution of the 1
minute Apgar score as a dependent variable was not appropriate, as the 1 minute score
reflects intrapartum events, and is not linked to long-term morbidity or mortality
(Pomerance & Richardson, 1993). Subsequent analyses will use preterm delivery as
the only dependent variable. The distribution of both dependent variables ·is presented
in Tables 5 and 6.

Intercorrelations Among the Independent Variables
The relationships among the independent variables were evaluated to assess for
problems related to multicollinearity. Table 7 contains the correlation matrix for
continuous variables

Table 5
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Frequencies for Gestational Age - Full and Reduced Variable Set

27

0

1

28

0

2

29

0

2

30

1

4

31

2

5

32

9

11

33

12

15

34

18

24

35

27

30

36

51

58

37

105

111

38

195

211

39

281

299

40

279

291

41

130

138

42

50

52

43

3

4

Table 6
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Frequencies for 1 Minute Apgar - Full and Reduced yanable Set

1

2

2

2

7

8

3

7

10

4

8

9

s

17

20

6

37

42

7

73

82

8

309

331

9

697

748

10

6

6

Frequencies for S Minute Apgar - Full and Reduced Variable Set

4

1

1

s

0

2

6

6

7

7

12

14

8

63

71

9

1036

1116

45

47

Table 7
Interconelations Amon2 Independent Continues Variables - Full Model Variable Set
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in the full model variable set Evaluation revealed that, except for the life events
scales, none of the bivariate correlations among the independent variables in the total
variable set were higher than .80, thereby avoiding severe problems with
multicollinearity (Lewis-Beck, 1990). The total life events scale was highly
intercorrelated with both the positive (r=.84) and to a lesser extent the negative (r=.72)
scales. This would be expected, since the total score is derived by adding positive and
negative events together. The depression and anxiety scales were significantly
correlated (r=. 77). Self-esteem was correlated with mastery (r=.63). The remaining
intercorrelations among the independent variables revealed coefficients less than r=.56.
A comparison of intercorrelations between continuous independent variables
contained in the reduced variable set is found in Table 8. The reduced model variable
set did not include the three psychosocial variables of stress, social support, and life
events. Here again, trait anxiety was highly correlated with depression (r=. 767), and
self-esteem was moderately correlated with mastery (r=.629).
While the intercorrelations among the independent variables did not reveal
bivariate correlations in excess of .80, the possibility of multicollinearity exists and
will be considered in the discussion of the logistic regression statistics and in the
section on discussion of results.
Intercorrelations Among Independent and Dependent Variables

Prior to hypothesis testing, univariate analysis of theindependent and dependent
variables in the study were computed using chi square statistic to compare
dichotomous dependent and dichotomous independent variables, and a Student's t-test

Table 8
Intercorrelations Among Independent Continuous Variables - Reduced Model Variable Set

Age

r

p

Age

Depression

Mastery

BMI

SelfEsteem

Trait
Anxiety

% Weight
Gain

Gestational
Age

1.00000
0.0

-0.14089
0.0001

0.11278
0.0001

0.17978
0.0001

0.12727
0.0001

-0.11618
0.0001

0.09093
0.0012

0.04425
0.1168

1.00000
0.0

-0.49308
0.0001

-0.02212
0.4332

-0.55362
0.0001

0.76700
0.0001

-0.02719
0.3352

-0.04060
0.1501

1.00000
0.0

0.00917
0.7452

0.62914
0.0001

-0.50144
0.0001

0.08141
0.0039

. 0.02643

Depression

r
p

-

Mastery

r

-

p
BMI

r
p

-

0.3489

-

-

-

1.00000
0.0

-0.03249
0.2495

0.03094
0.2728

0.07183
0.0108

0.08369
0.0030

SelfEsteem

r
p

-

-

-

-

1.00000
0.0

-0.56102
0.0001

0.04845
0.0859

-0.03755
0.1831

Trait ·
Anxiety

r
p

-

-

-

-

-

1.00000
0.0

-0.02819
0.3177

-0.04851
0.0855

% Weight

Gain

r
p

-

-

-

-

-

-

1.00000
0.0

-0.00583
0.8363

Gestational
Age

r
p

-

-

-

-

-

-

-

1.00000
0.0

~
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to compare continuous independent variables with the dichotomous dependent
variables (see Tables 9-12).
Preterm delivery
A number of the comparisons were statistically significant or exhibited a trend
towards statistical significance. As illustrated in Table 9 for the full model variable
set, preterm delivery was positively associated with life events (positive, negative, and
total). Table 10 illustrates that preterm delivery was also associated with black race
(p=.036) and with smoking (p=.029). The association with smoking, however, was in
the opposite direction than predicted. In univariate analysis 8.21 % of the smokers and
12.12% of the nonsmokers experienced preterm delivery; 91.79% of the smokers and
87.88% of the nonsmokers delivered fullterm infants. This difference was statistically
significant, but indicated that an increased proportion of smoking women delivered
fullterm infants. These findings will be discussed further in the next section.
In the reduced model variable set, univariate correlations did not achieve
statistical significance, but Tables 11 and 12 illustrate a trend toward preterrn delivery
being more frequent in non-smokers (R=.064), those who were black (R=.081), and
those with higher mastery scores (R=.0806).

Collinearity
Although the issue of multicollinearity was addressed initially in the univariate
analysis of the data, examination of the multivariate statistics can give additional
information about this question. In logistic regression, there are two ways that
collinearity may be evaluated. The first is that the software package has a diagnostic

Table 9

99

-

Univariate T-Test Results-· Full Model Variable Set <N-1163°)
M

s

12-value

Preterm
Full term

24.55
25.13

4.67
4.39

.1986

Depression
Preterm
Full term

18.86
18.15

10.98
10.33

.4974

Age

,

Life Events Negative
Preterm
Full term

3.86
4.50

3.15
4.33

.0464
.

Life Events Positive
Preterm
Full term

5.18
6.20

3.50
5.60

.0056

. 9.05
10.70

5.41
7.88

.003

19.54
19.94

2.77
2.81

.1307

Preterm
Full term

23.10
23.87

5.29
6.06

.1365

Self Esteem
Preterm
Full term

28.96
28.64

4.88
5.23

.5007

Social Support
Pre&mm
Full term

14.21
13.96

2.87
2.80

.3615

45.43
44.54

10.76
10.05

.3892

6.01
6.42

63.56
60.99

.9464

Life Events Total
Preterm
Full term
Mastery
Preterm
Full term

BMI

Stress

Preterm
Full tenn
Percent Nonna! Weight Gain
Preterm
Full term
!'i = LlU rn:term
1043 Full term

100

Table 10
Summary of Chi Square for Dichotomous Variables - Full Model Variable Set
(N=ll76)

·I

PRETERM DELIVERY AND

n

%

Chi Square
l!. value

MARIIUANA USE
Preterm

9

11.39%

Full term

70

88.61%

0.745

Preterm

44

8.21%

.029

Full term

492

91.79%

Preterm

35

9.56%

Full term

331

90.44%

93

11.57%

711

88.43%

SMOKING

ALCOHOL
.566

RACE (Black)
Preterm
Full term

N = 120 PT
N = 1043 Fr

.036

I

Table 11
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Univariate T-Test Results - Reduced Model Variable Set (N"=Pretenn/Full Tenn)

X

s

Jl-Value

Pretenn
Full tenn

24.44
25.06

4.55
4.38

.1012

Depression
Pretenn
Full tenn

18.88
18.43

10.95
10.49

.6306

Mastery
Pretenn
Full tenn

19.51 .
19.94

2.79
2.88

.0897

Pretenn
Full tenn

23.23
23.87

5.41
6.06

.1800

Self Esteem
Pretenn
Full tenn

28.86
28.56

4.86
5.31

.4878

Recent Nonnal Weight Gain
Pretenn
Full tenn

13.41
6.04

79.15
61.89

.2714

Trait Anxiety
Pretenn
Full tenn

45.87
44.75

10.59
10.10

.2188

Age

BMI

' N = 152 Pretenn
1066 Full tenn

Table 12
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Summary Chi Square for Dichotomous Variables - Reduced Model Variable Set
(N-1258)

n

%

Preterm

14

15.91%

Full term

74

84.09%

Preterm

60

10.26%

Full term

525

89.74%

Preterm

47

11.75%

Full

353

88.25%

Preterm

115

13.14%

Full term

760

86.86%

PRETERM DELIVERY
AND

Chi Square
)!-value

MARIJUANA USE
.253
SMOKING
.064

ALCOHOL

term

.805

RACE (Black)

N = 152 PT
N = 1106 FT

.081
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check called a tolerance test If the variables ~xceed the limits of the test, the
computer will not execute the program, or will print out a warning message.
Secondly, the estimated standard errors of the coefficients can be examined after
fitting a logistic regression model. If they are exceedingly large, collinearity may
exist. During data analysis, no problems were encountered with data exceeding the
tolerance limit. In addition, none of the standard errors of the coefficients were
abnormally large. Thus, it was assumed that collinearity did not exceed acc_eptable
standards for the analyses being undertaken.

Assessing Fit
The Hosmer-Lemeshow goodness of fit statistic was reviewed for each of the
seven research hypotheses that were tested. The goodness of fit statistic assumes that
the model contains those variables that are important in describing the outcome, and
that the variables have been entered in a correct functional form (Hosmer &
Lemeshow, 1989). The goodness of fit statistic attempts to summarize how effective
the model is in describing the outcome variable. The Hosmer-Lemeshow test
proposed grouping based on the values of the estimated probabilities in deciles of risk,
using observed versus expected covariate patterns. Larger J2. values indicate a better
fit. Since all J2. values calculated from the statistic were greater than .05, none of the
hypotheses were rejected on the basis of goodness of fit

Logistic Regression Diagnostics
Residual diagnostics including identification of multivariate outliers, influential
observations, and observed ll- predicted plots were performed. There were very few
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outliers.in the combination of the independent variables, therefore further analysis was
not necessary. In addition, there were no statistically significant influential
observations, so that additional residual analyses were unnecessary. Finally, the graph
of the observed ~- predicted plots was not informative, and further analyses were not
undertaken. Logistic regression diagnostics did not identify significant problems with'
the data set in regard to outliers or influential observations.

Block Logistic Regression-Preterm Delivery
In order to be able to compare different aspects of the model as specified in
the research hypotheses, the data were analyzed by logistic regression using the
various blocks and combination of blocks necessary for comparison. For example, the
block of person variables (age, race) was regressed on the dependent variable, preterm
delivery and odds ratios calculated for each variable. The findings from the different
groupings of variables necessary to test the hypotheses are summarized in Table 13 for
the full model variable set and in Table 14 for the reduced model variable set for the
dependent variable of preterm delivery.

In the block containing the person variables alone, black race, adjusting for
age, was significantly related to preterm delivery in the full model variable set
<I!,=.035); there was a trend toward both younger age <I!,=.09) and black race <I!,=.07)
being related to preterm delivery in the reduced model variable set.
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Table 13
Summary Block Logistic Regression Results - Full Model Variable Set <N=1163)
PRETERM DELIVERY
BLOCK
Person Variables
Age
Race

ODDS RATIO

95$ CONFIDENCE INTERVAL

p-VALUE

0.968
1.62

.926-1.01
1.04-2.54

.1591
.0350

0.979
1.47
.978
.957
.735
1.36
1.00

.935-1.02
.904-2.39
.945-1.01
.615-1.49
.469-1.15
.633-2.90
.997-1.00

.3S99
.1215
.2217

BMI

.977

Alcohol
Smoking
Marijuana
'JI, Weight Gain

.962

.945-1.01
.622-1.49
.416-.950
.641-2.93
.997-1.00

.1897
.8617
.0276
.4151

.927-1.02
.919-2.34
.972-1.03
.902-1.08
.916-1.03
.841-1.01
1.00-1.12
.964-1.11
•976-1.12
.976-1.04

.2003
.1081
.9021
.7508
.3100
.0796 .
.0405
.3325
.1967 .
.6557

.975-1.03
.908-1.08
.910-1.02
.839-1.01
1.01-1.12
.971-1.12
.972-1.12
.980-1.04

.7623

Person Variables +
Heallh Behaviors
Age
Race

BMI
Alcohol
Smoking
Marijuana
'JI, Weight Gain

.8465
.1808
.4328
.9156

Heallh Behaviors

Person Variables +
Psychosocial
Variables
Age
Race
Depression
Life Events Pos
Life Events
Total
Mastery
Self-&!eem
Social Support
Sllal
Trait Anxiety
Psychosocial
Variables
Depression
Life Events Pos
Life Events
Total
Mastery
Self-Esteem
Social Suppon
Stress .
Trait Anxiety

.629
1.37
1.00

.971
1.47
1.0

.986
.971

•922
1.06
1.04

I.OS
1.01

1.00
.992
.964
.919
1.07
1.04
1.04
1.01

.9648

.8544
.2196
.0709
.0183
.2475
.2522
.5137

table continues
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Table 13 (continued)
Summary Block Logistic Regression Results - Full Model Variable Set {N=l 163)
PRETERM DELIVERY

BLOCK

ODDS RATIO

9S'J1, CONFIDENCE INTERVAL

p-VALUE

.980
132
1.00

.936-1.03
.719-2.19
.971-1.03

.4114
.2780
.9S78

.983
.971
.924
1.06
1.03
1.05
1.01
.978
1.00
.990
.761
1.63

.90-1.07
.917-1.03
.844-1.01
1.01-1.10
.961-1.11
.978-1.12
.977-1.04
.94S-1.01
.999-1.00
.623-1.53
.468-1.15
.634-2.95

.711S
.32S1
.00S2
.0420
.3780
.1829
.S925
.2303

.990

.96S-1.02
.903-1.08
.914-1.03
.843-1.01
1.01-1.12
.964-1.12
.976-1.12
.980-1.04
.944-1.01
.997-1.00
.626-1.52
.434-.997
.64S-2.99

.8877

Person Variables +
Psychosocial Variables

+·
Person Variables
Age

Race
Depression
Life Events_Pos
Live Events Total
Mastery
Self-Esteem
SocialSuppon
Stress
Trait Anxiety
BMI
'
91, Weight Gain
Alcohol
Smoking
Marijuana

.7363
.9136
.1823
.426S

Psychosocial Variables

+
Health Behaviois
Depression
Life Events Pos
Life Events Total

BMI

.987
.968
.924
1.06
1.04
1.05
1.02
.977
1.00

% Weight Gain

.97S

Alcohol
Smoking
Marijuana

.658
139

Mastery
Self-Esteem
Social Support
Stn::11
Trail Anxiety

.7656
.26S6
.()1)28

.0250
.3266
.20S9
.4907
.1940

.7797
.9118
.0486
.4019
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Table 14
Summary Block Logistic Regression Results - Reduced Model Variable Set IN=l258)
PRETERM DELIVERY
MODEL

ODDS RATIO

95% CONFIDENCE INTERVAL

p-VALUE

Person Variables
0.966
1.43

.928-1.01
.965-2.12

.0025
.0754

0.966
1.30
.981
1.00
1.01
.759
1.65

.927-1.01
.854-1.99
.951-1.01
.999-1.00
.683-1.50
.S10-1.13
.875-3.11

.1031
.2210
.2494
.1463
.9570
.1714
.1226

.'T19
1.00
.997
.674
1.62

.949-1.01
, .999-1.00
.677-1.47
.467-.975
.861-3.08

.1873
.1404
.9876
.0366
.1354

Race
Depres,gon

.967
1.33
.990
.908

Mastery

1.()5

Self-Esteem

1.D2

.928-1.01
.886-1.99
.964-1.D2
.837-984
1.00-1.10
.991-1.05

.1072
.1715
.4634
.0198
.0332
.1927

.966-1.02
.835-.982
1.01-1.11
.993-1.05

.5338
.0160
.0153
.1497

Age

Race
Person Variables +
Health Behaviors
Age

Race

BMI
% Weight Gain

Alcohol
Smoking

Marijuana

Health Behavims

BMI
% Weight Gain

Alcohol
Smoking
Marijuana
Person Variables +
Psychosocial
Variables
Age

Trait Anxiety

Psyrhcwocial
Variables
Depn:ssiotl
Mastery
Self-Esteem

.992
.906
1.06
1.02

Trait Anxiety

table continues

Table 14
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Summary Block Logistic Regression Results - Reduced Model Variable Set <N=l258)
PRETERM DELIVERY
MODEL
Pen;ori Variables +
Psychosocial Variables +
Health Behaviors
Age

Race
Depr=ion
Mastery
Self-Esteem
Trail Anxiety

BMI
% Weight Gain
Alcohol
Smoking
Marijuana
Psychosocial Variables +
Health Behaviors
,
Depn:smon
Mastery
Self-Esteem
Trail Anxiety
% Weight Gain

BMI
Alcohol
Smoking
Marijuana

ODDS RATIO

95% CONFIDENCE INTERVAL

p-VALUE

.967
1.21
.989
.906
I.OS
1.02
.981
1.00
.990
.761
1.63

.927-1.01
.784,1.87
.963-1.02
.835-.982
1.01-1.10
.991-1.05
.950-1.01
1.00-1.00
.667-1.47
.511-1.13
.864-3.09

.1133
.3919
.4230
.0176
.0293
.1809
.2475
.1102
.9609
.1813
.1333

.989
.906
1.06
1.02
1.00
,V,9
.967
.694
1.60

.963-1.02
.835-982
1.01-1.11
.994-1.05
1.00-1.01
.948-1.01
.655-1.43
.479-1.00
.845-3.02

.4092
.0175
.0223
.1211
.1079
.1805
.8669
.0541
.1515
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In the model containing person variables and health behavior variables, no
terms were individually significant in the full model variable set or the reduced model
variable set, adjusting for the other variables in this model.
In the model containing health behavior variables only, smoking, adjusting for
the other variables in the model, was significantly related to preterm delivery in both
the full and reduced model variable sets. However, as mentioned in the univariate
analysis, the smoking effect is in the opposite direction than predicted (OR=.629 full
model variable set; OR=.674 reduced model variable set). This finding is unexpected,
and will be investigated further in the discussion and post hoc analysis section.

In the model containing person variables and psychosocial state variables, self
esteem, adjusting for the other variables in the model, was significantly related to
preterm delivery in both the full <ll.=.0405) and reduced <ll.=.0332) model variable sets.
Increased self-esteem demonstrated a positive association with preterm delivery (OR=
1.05 full model), which was an unexpected finding. Mastery was significantly related
to preterm delivery in the reduced model variable set <ll.=.0191), and exhibited a trend
toward significance in the full model (Q=.0796). The direction of this relationship was
as predicted, that is higher mastery was associated with lower likelihood of preterm
delivery.
In the model that contained only the psychosocial state variables, self-esteem
and mastery were again related in the same pattern as described with the combined
person/psychosocial state model. Increased self-esteem demonstrated a positive
association with preterm delivery (OR= 1.07 full model; OR= 1.06 reduced model).
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Self-esteem was significantly related to preterm delivery in both the full <I!_=.0183) and
the reduced <I!_=.0153) models. Mastery was significantly related to preterm delivery
in the reduced model <I!_=.0160). It demonstrated a slight protective effect (OR=.906),
which means that higher mastery was associated with a lower rate of preterm delivery.
In the model that contained the person variables, the psychosocial state
variables, and the health behavior variables, increased self-esteem was significantly
associated with preterm delivery in both the full <I!_=.0420) and the reduced (.0293)
model. Increased mastery was significantly related to fewer preterm deliveries in the
reduced model <I!_=.017 6), and exhibited a trend toward significance in the full model
<I!_=.0952).
In the model that contained psychosocial state variables and health behavior
variables, increased self-esteem was significantly associated with preterm delivery in
both the full <I!_=.0250) and the reduced <I!_=.0192) model. Mastery was significantly
related to pre term delivery in the reduced model <I!_=.0167), and exhibited a trend
toward significance in the full model <I!_=.0928). Here again, the direction of effect
was in the predicted direction, with an increase in mastery associated with a decrease
in preterm delivery. Smoking also entered this model as significant in the full model
<I!_=.0486) and with a trend toward significance in the reduced model <I!_=.0531). The
direction of effect was opposite than predicted, with an increase in smoking being
associated with a decrease in preterm delivery.
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Hypothesis Testing
Given the logistic regression statistics obtained by evaluating blocks of
variables which represented different hypotheses, it is now possible to compare blocks
according to the stated hypotheses. The model statements will be analyzed for both
the full model variable set and the reduced model variable set, using preterm delivery
as the dependent variable (See Tables 15 and 16).
In these hypotheses, an indirect effect is tested by adding a block of variables

to an already existing block. An example would be to add person variables to an
equation that already contains psychosocial state. The difference between the loglikelihoods of these two equations are then compared by means of a chi-square
statistic. If the effect is statistically significant, it means that one obtains a better
model by adding the "new" block of variables to the existing one. In other words, the
additional block of variables explains information not explained by the original ·
variables in the equation. This additional statistically significant block is then said to
have both a direct and possibly an indirect effect If the addition of a block of
variables to an already existing block is not statistically significant, then the effect
may be indirect only or at least is not direct When these hypotheses were tested a 11.value of <.05 was considered statistically significant, and a 11.-value of between .05 and
.10 was considered to exhibit a trend toward statistical significance.

Hypothesis 1: Person variables are related to maternal-neonatal health.
This hypothesis was analyzed for the full model variable set and the reduced
model variable set by means of logistic regression. The two variables of age and race

Table 15
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Logistic Regression Hypothesis Testing Full Model Variable Set - Preterm Delivery
{N=l 163)

I

Chi-Square

I

I

df

12-value

H,

P only

6.676

2

.0355

H2

P->PS

4.474

2

.1068

HJ

P->HB

3.294

2

.1926

H•

PS only

16.466

8

.0362

H,

PS->HB

15.43

8

.0513

H.s

HB only

7.386

5

.1935

H,

P-> PS--> HB

1.878

2

.3910

I

Table 16
Logistic Regression Hypothesis Testing Reduced Model Variable Set - Preterm
Delivery
{N=l258)
· Chi-Square
H, · P only

df

12-value

2

.0024

H2

P->PS

4.648

2

.0979

HJ

P->HB

3.686

2

.1583

H•

PS only

16.356

4

.0026

H,

PS->HB

10.132

4

.0383

H.s

HB only

9.448

5

.0925

H,

P-> PS··> HB

2.828

2

.2432

P = Person
PS = Psychosocial State
HB = Health Behavior
Table __
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were entered as a block.

This group of variables was significantly associated with

preterrn delivery in the full model set ~=.0355), as they were in the reduced model
variable set ~=.0024).

Hypothesis 2: Person variables are only indirectly related to maternalneonatal health through their effects on psychosocial state.
This hypothesis was tested by subtracting the log-likelihood ratios from the two
equations (psychosocial state only, and person variables plus psychosocial state
variables), calculating a chi square statistic, and determining a )1-value, for both the
full model ~=.1068) and reduced model ~=.0979) variable sets. These findings
indicate a trend toward statistical significance for both variable· sets, but the hypothesis
as stated is rejected. Therefore, person variables appear to have an indirect effect on
preterrn delivery through the influence of psychosocial state, and not an additional or
separate direct effect

Hypothesis 3: Person variables are indirectly related to health outcome
through their effect on health behaviors.
This hypothesis was tested by comparing the log-likelihood functions, as
previously described. Neither the full model variable set ~=.1926) nor the reduced
model ~=.1583) demonstrated a statistically significant effect of adding person
variables to a model that already contained health behaviors. Thus, an indirect effect
only is demonstrated by adding person variables to a block of health behavior
variables, and not an additional or separate direct effect.
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Hypothesis 4: Psychosocial state is related to maternal-neonatal health.
This hypothesis was tested by comparing psychosocial state to a model with
the intercept term only. The intercept term allows a basis for future comparison. This
set of variables is a statistically significant predictor of preterm delivery in the full
(Q=.0362) and reduced ((Q=.0026) models. This means that psychosocial state is
directly associated with preterm delivery.

Hypothesis 5: Psychosocial state is indirectly related to outcome through
its effect 011 health behaviors.
This hypothesis was tested by comparing the model containing health behaviors
to the one containing psychosocial state and health behaviors. The results are
statistically significant for the reduced ((Q=.0383) model variable set and exhibit a
trend toward significance for the full model variable set (Q=.0513). This means that
there are both direct and indirect effects of psychosocial state on health behaviors in
the reduced model variable set, and that adding psychosocial state improves the model.

Hypothesis 6: Health behaviors are related to maternal-neonatal health.
This hypothesis was tested by comparing the model with health behaviors to a
model with the intercept only. In this analysis, the full model variable set was not
statistically significant (Q=.1935) and the reduced model variable set exhibited a trend
toward statistical significance (Q=.0925). This means that health behaviors were
significantly related to preterm delivery in the reduced model variable set, but were
not significantly related to preterm delivery in the full model variable set The reason
for this difference will be more fully explored in the discussion section.
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Hypothesis 7: Person variables are indirectly related

to

maternal-neonatal

health through a combination of psychosocial state and health behavior.
This hypothesis was tested by comparing a model with psychosocial state and
health behavior variables to a model that contained those variables in addition to the
person variables. Neither the full U?_=.3981) nor the reduced U?_=.1909) model variable
set demonstrated an improvement by adding the person variables to a model that
already contained the psychosocial state and health behavior variables. This means
that person variables are only indirectly related to preterm delivery through a
combination of psychosocial state and health behavior.

Post-Hoc Analysis
Despite literature support for the model proposed, many of the individual
variables evaluated in this research did not demonstrate the expected associations with
preterm delivery. In addition, the theoretical constructs for health behavior did not
demonstrate a statistically significant association with preterm delivery. One possible
explanation for this is the number of variables included in each theoretical construct
Post-hoc analyses were therefore performed to determine whether the major theoretical
constructs would be strengthened by utilizing stepwise logistic regression within the
blocks. In this way, the most significant variables would be retained, and perhaps
influence the hypothesis testing. In addition, the smoking, weight gain and alcohol use
variables were examined to determine if a different way of grouping the data would
better represent the measurement of these variables.
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Stepwise Logistic Regression
The default value for the BMDP program used to analyze this data was .o,=.20.
Hosmer & Lemeshow (1989) argue that it is appropriate to set these values at a high
level, so that significant relationships are not overlooked. For preterm delivery,
stepwise logistic regression with the block of person variables retained both race
(p=.031) and age (p=.152) in the model. With the block of psychosocial variables,
stepwise logistic regression of the full model variable set retained total life events
(p=.014), mastery (p=.040), stress (p=.134), and self-esteem (p=.198) in the model. In
the reduced model variable set, mastery (p=.079), self-esteem (p=.025), and trait
anxiety (p=.175) were retained. With the block of health behavior variables, stepwise
logistic regression retained smoking (p=.0277) and body mass index (p=.1677) in the
full model variable set. In the reduced model variable set, smoking (p=.063),
marijuana use (p=.117), percent of expected weight gain (p=.194), and body mass
index (p.175) were retained. Thus, in the stepwise logistic regression within the
blocks, a slightly more parsimonious model was achieved.
The effect of this change on testing the hypotheses for the full model variable
set and the reduced model variable set were then evaluated with multivariate logistic
regression. Two major effects were noted: 1) Health behavior variables as a group
became significant in the full model variable set, and 2) Hypothesis 5, which states
that psychosocial Stl\te is indirectly related to outcome through its effect on health
behavior, demonstrated _statistical significance in the stepwise regression model for the
full model variable set. Both of these changes may have been due to the fact that the
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more parsimonious model resulted in a decline in the degrees of freedom by which the
chi-square test was calculated, and made statistical significance easier to achieve.
Psychosocial State Analysis
Because self-esteem demonstrated significance in a number of the variable sets, in
the opposite direction than predicted, post-hoc analysis of this variable was
undertaken. One possibility that was explored was that mastery and self-esteem were
correlated, and explaining variance for each other. Therefore, the full and reduced
model variable sets were reanalyzed deleting first self-esteem and then mastery from
the model. The odds ratio for self-esteem changed very little in the full model
variable set (from 1.04 to 1.03) or the reduced model variable set (from 1.05 to 1.03).
Mastery became slightly less statistically significant when self-esteem was not
included in the model, but the direction remained constant Mastery and self-esteem
were also divided into low, medium, and high categores. One of the variables was
then held constant at one level while the other variable was evaluated at three levels to
determine if there were differences in preterm delivery. For example women with
medium mastery were compared at three levels of self-esteem to see if there were
differences in preterm delivery when controlling for medium mastery. None of the
tables was significant in demonstrating a difference in preterm delivery when
controlling for level of the opposite variable. Therefore, it does not seem that shared
variance explains the nature or direction of the self-esteem or mastery finding.
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Health Behavior Variable Analysis
Post hoc analyses of certain of the health behavior variables were undertaken
in order to determine if different operational definitions of these variables would
influence their performance in the analysis.
The first variable that was considered was smoking. The original investigation
asked about number of cigarettes smoked per day during 0-12 weeks gestation, at 1618 weeks, and at 24-26 weeks. Looking across these three time periods, mothers of
preterm infants smoked an average of 8-11 cigarettes per day (M=9.46, SD 7.35), and
mothers of fullterm infants smoked_ an average of 10-13 cigarettes per day (M=ll.7,
SD 7.3). There was a trend in the data at each point in time which suggested that
fullterm mothers smoked slightly more than preterm mothers (t=l.84, df=573
.11,=.0824). Therefore, it did not seem that examining smoking behavior in terms of
number of cigarettes per day at three distinct time intervals helped explain the
unexpected association between smoking and preterm delivery.

In order to determine if this data set would demonstrate a more subtle effect of
smoking on gestational age, smoking was also regressed on gestational age as a
continuous variable. The mean gestational age for nonsmokers was 38.18 weeks, and
for smokers was 38.42 weeks, demonstrating a slightly longer gestation for smokers
than anticipated.
Smoking was next examined as a categorical variable in order to determine if
women who smoked more than a pack of cigarettes per day had a higher incidence of
preterm delivery than women who smoked less than a pack a day. 15.9% of women

119
with fullterm infants smoked more than a pack of cigarettes per day in the first twelve
weeks of pregnancy, but only 10.53% of women with preterm infants smoked more
than a pack of cigarettes per day, a difference that is still in the opposite direction than
predicted, but not statistically significant (Q=.127). The frequency of smoking more
than a pack of cigarettes per day decreased by 16-20 weeks gestation. 8.41% of
women with fullterm infants smoked more than a pack of cigarettes per day but only
3.95% of women with preterm infants smoked more than a pack of cigarettes per day,
a difference that approached statistical significance (Q=.055). But here again, the
direction of effect was opposite than predicted. Finally, because of the atypical nature
of the sample, smoking and race were evaluated for interaction in a logistic regression
model that contained person variables and health behavior variables. The interaction
term was not statistically significant in this model (Q=.51). In summary, post-hoc
analysis could not explain the unexpected smoking findings through examination of
smoking behavior alone. These findings were explained," however, once the sample
was stratified for race.
The second health behavior variable that was examined in post-hoc analysis
was weight gain. In addition to examining weight gain as a percent of expected gain
for body mass index (BMI), weight gain was also examined as a categorical variable.
A categorical variable of low weight gain, average weight gain and high weight gain
were examined in relation to preterm delivery. There was no relationship between
weight gain as a categorical variable and preterm delivery (chi square 1.622, df 2
Jl.=.444). Body mass index (BMI) was also examined as a categorical variable to
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determine if it were significantly related to preterm delivery. Low BMI (<19.8),
average BMI (19.8-26)i and high BMI (>26) were compared via a 2 X 3 table to
preterm delivery. There was no statistically significant relationship between BMI as a
categorical variable and preterm delivery in this data set (chi square 0.133, df 2,
n=.936).
Stratification of the Sample
Because of the unexpected nature of the findings for self-esteem and smoking,
the sample was stratified by race in order to determine whether these variables differed
by race in univariate and multivariate analyses. In this data set, blacks were 1.5 times
more likely to experience a preterm delivery than whites. Therefore, if differences
existed by population group, further research might examine the nature of these
differences.
The first variable considered was smoking. In the full model variable set, 25%
of the black sample smoked, and 74% of the white sample smoked. In the reduced
model variable set, 29% of the black sample smoked, as compared to 70% of the
white sample. In addition, white women smoked an average of 18.3 cigarettes per day
as compared to an average of 9 cigarettes per day for black women. In the univariate
analysis for the reduced model variable set, women who smoked had fewer preterm
deliveries than women who did not smoke, regardless of race. This difference was not
statistically significant (white J!=.654; black J!=.211 for reduced model variable set).
In the full model variable set, white women who smoked experienced more preterm
deliveries than white women who did not smoke, but the difference was not
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statistically significant (p=.94). Black women, however, experienced more preterm
deliveries if they did not smoke than if they did smoke, a difference that approached
statistical significance (p=.082). In the logistic regression model, smoking was not
statistically significant in any of the blocks in which it appeared for either black or
white participants.
Smoking was also examined at different points in pregnancy as a categorical
variable, stratifying for race. The categories used were non-smoking, smokes less than
a pack a day, and smokes equal to or greater than a pack a day. In this analysis,
whites who reported smoking more than a pack of cigarettes per day at both visit A
and visit B had a lower percentage of preterm deliveries (2.56% at visit A, 1.59% at
visit B) than white women who smoked either no cigarettes (9.42% at visit A and
9.15% at visit B) or fewer than 20 cigarettes per day (13.17% at both visit A and B).
These differences were statistically significant ~=.029). In contrast, black participants
who reported smoking more. than a pack of cigarettes per day at both visit A and visit
B had a higher percentage of preterm deliveries (19.05% at visit A and 20% at visit B)
than black women who smoked either no cigarettes (13.55% at visit A and 13.45% at
visit B) or less than 20 cigarettes per day (11.32% at visit A and 11.52% at visit B).
These differences were not statistically significant ~=.509)
The statistically significant psychosocial state variables were compared in the
full and reduced mo~els variable sets to determine if differences existed by race. Selfesteem was not significantly associated with preterm delivery in this same variable set
for black ~=.20) or white ~=.25) women in univariate analysis, although mean self-
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esteem scores were higher for blacks than they were for whites. In addition, although
not statistically significant, black women who delivered preterm infants had higher
self-esteem scores than black women who delivered fullterm infants (29.7 _ll. 29.1).
The opposite was true for white women. That is, white women who delivered preterm
infants had lower self-esteem scores than white women who delivered fullterm infants
(26.1 vs. 27 .2).
In the univariate analysis mastery exhibited a trend toward significance in the

reduced model variable set in relationship to preterm delivery for white women
(Q=.09) but was not significant for black women (Q=.20). In the logistic regression
analysis, stratified for race, neither mastery nor self-esteem entered the logistic
regression models as significant for white women. Both mastery (Q=.019) and selfesteem (Q=.026) were significantly associated with preterm delivery for black women.
Somehow, controlling for the other variables in the model changed the relationships
that were demonstrated in univariate analysis.

CHAPTER VI
DISCUSSION
The purpose of this study was to use a model derived from the literature to
examine selected possible relationships among person variables, health behavior
variables, psychosocial state, and maternal-neonatal health outcomes contained within
an already existing data set In this chapter, findings related to the research
hypotheses are interpreted, and limitations of the study are examined. Finally,
implications of the findings and recommendations for future research and theory
development are discussed. The complexity of the data analysis will necessitate some
repetition of the findings in order to more clearly frame the discussion of results.

Summary of Major Findings for the Hypotheses
Study findings supported a direct relationship between person variables and
preterm delivery and between psychosocial variables and preterm delivery. They did
not support a direct relationship between health behavior variables and preterm .
delivery. The indirect relationships were not supported for any of the hypotheses
tested in the full model variable set The reduced model variable set supported the
indirect relationship between psychosocial state, health behaviors and preterm delivery.
Figure 2 depicts the relationships supported through hypothesis tested in the full model
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Figure 2
Full Model Variable Set
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variable set, and Figure 3 summarizes significant relationships in the reduced model
variable set.

Summary of Major Findings for Individual Variables within Blocks
Full Model Variable Set
In the full model variable set race exerted a significant effect on preterm

delivery when the person variables alone were considered, meaning that blacks were
more likely than whites to experience a preterm delivery. Race was not a statistically
significant variable when combined with any of the other blocks for hypothesis testing.
Self-esteem exhibited a statistically significant association with preterm delivery in all
of the models in which it appeared. The direction of effect was opposite than
predicted-- the higher the self-esteem, the higher the preterm delivery rate. Mastery
exhibited a trend toward significance in all of the models in which it appeared, in the
predicted direction. Higher mastery scores were associated with fewer preterm
deliveries. Smoking was significantly related to preterm delivery in two of the blocks
that were evaluated: when health behavior variables alone were considered in
relationship to preterm delivery, and when psychosocial variables and health behavior
variables were considered in relationship to preterm delivery. The direction of the
relationship was opposite than predicted. Women who smoked were less likely to
have a preterm delivery than women who did not smoke. These findings were
explained in the post-hoc analyses.

Figure 3
Reduced Model Variable Set
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Reduced Model Variable Set

In the reduced model variable set, race exhibited a trend toward significance
when the person variables alone were considered in relationship to preterm delivery.
Race was not a statistically significant variable when combined with any of the other
blocks for model testing. Self-esteem exhibited a statistically significant association
with preterm delivery in all of the blocks in which it appeared. As with the full
model variable set, the direction of effect was opposite than predicted. Mastery was
significantly related to preterm delivery in all of the blocks in which it was utilized.
The direction of effect was the predicted one-- higher mastery was associated with
lower preterm delivery. Smoking was significantly associated with preterm delivery
when the block of health behavior variables alone were evaluated. The smoking effect
was in the opposite direction than predicted. Women who smoked were less likely to
experience a preterm delivery than women who did not smoke.

Summary of Major Findings in Post-Hoc Analysis
Stepwise Logistic Regression Stepwise logistic regression of the variables
according to the model developed for testing the hypotheses revealed a somewhat
more parsimonious model than the one originally proposed. Among the psychosocial
state variables, social support, positive and negative life events, depression and trait
anxiety were deleted in the full model variable set. This left total life events, selfesteem, and mastery in the full model variable set. In the reduced model variable set,
depression was deleted. This left mastery, self-esteem, and trait anxiety in the model.
Among the health behavior variables, the full model variable set deleted alcohol use,
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marijuana use, and percent of weight gain. This left BMI and smoking in the model.
The reduced model variable set deleted alcohol use. This left smoking, BMI, percent
of expected weight gain, and marijuana use in this model. The effect of this change
on testing the hypotheses was that health behavior variables became significant in the
full model variable set, and health behaviors exerted a significant effect in the fifth
hypothesis, which called for adding health behavior to a model that already contained
psychosocial state variables.
Psychosocial Variable Analysis
The odds ratio for self-esteem did not change when mastery was dropped from
the logistic regression model that included all of the other variables. The odds ratio
for mastery, however, became less significant when self-esteem was dropped from the
model. Mastery and self-esteem were also divided into low, medium, and high
categories. One of the variables was then held constant at one level while the other
variable was evaluated at three levels to determine if there were differences in preterm
delivery. For example, women with medium mastery were compared at three levels of
self-esteem to see if there were differences in preterm delivery when controlling for
medium mastery. None of the tables was significant in demonstrating a difference in
preterm delivery when controlling for level of the opposite variable. Thus, controlling
for the levels of either mastery or self-esteem did not significantly influence the levels
of the alternate variable.
Health Behavior Analysis Smoking was evaluated at three points in time
during pregnancy according to self-report of cigarettes smoked per day. At each time
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period, mothers of preterm infants smoked significantly fewer cigarettes per day than
mothers of fullterm infants. In addition, the mean gestational age for nonsmokers was
shorter than for smokers. Finally, women who smoked more than a pack of cigarettes
per day experienced fewer preterm deliveries than fullterm deliveries, a difference that
exhibited a trend toward statistical significance.

Thus, the unexpected direction of

smoking and preterm delivery could not be explained by analyzing smoking with
different patterns of use or by operationalizing the dependent variable as continuous
rather than dichotomous.
Weight variables were also examined as categorical rather than continuous
variables. Neither weight gain nor BMI demonstrated statistical significance in this
data set when measured as categorical variables in association with preterm delivery.
Stratification of Sample The sample was stratified by race to determine if
more information could be elucidated about the variables that demonstrated statistical
significance in an unpredicted direction. Smoking behavior was considered frrst.
Overall, 75% of white women smoked, and only 25% of black women smoked.
Smoking behavior was in the opposite direction than predicted (smoking resulted in
fewer preterm deliveries than nonsmoking) for both black and white women in the
reduced model variable set. Smoking behavior was also in the opposite direction than
predicted for black women but not white women in the full model variable set. None
of the patterns just described were statistically significant in univariate analysis.
Further, smoking did not appear as significant in any of the block logistic models for
either racial group, although the odds ratios were protective. Smoking behavior at 12-
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16 weeks (Visit A) and 24-26 weeks (Visit B) was investigated for 3 categories:
nonsmoking, smoking fewer than 20 cigarettes per day, and smoking more than 20
cigarettes per day. In this analysis, whites who reported smoking more than a pack of
cigarettes per day at both visit A and visit B had a lower percentage of preterm
deliveries than white women who smoked either no cigarettes or less than 20
cigarettes per day. These differences were statistically significanL In contrast, black
participants who reported smoking more than a pack of cigarettes per day at both visit
A and visit B had a higher percentage of preterm deliveries than black women who
smoked either no cigarettes or less than 20 cigarettes per day. These differences were
not statistically significanL
In univariate analysis, mastery exhibited a trend toward significance in
relationship to preterm delivery for white women only. Self-esteem was not
significantly associated with preterm delivery for either racial group, although mean
self-esteem scores were higher for blacks than they were for whites. In addition,
although not statistically significant, black women who delivered preterm infants had
higher self-esteem scores than black women who delivered fullterm infants. The
opposite was true for white women. That is, white women who delivered preterm
infants had lower self-esteem scores than white women who delivered fullterm infants.

In the logistic regression analysis, which adjusts for the effects of other variables, both
mastery and self-esteem were significantly associated with preterm delivery for black
women only. Higher self-esteem was associated with increased preterm delivery, and
higher mastery was protective for preterm delivery.

131

INTERPRETATION OF THE FINDINGS
Sample Characteristics

In order to be able to test the model proposed by the hypotheses, the sample
was limited to women who had complete data on all the variables of interest. This
reduced the data set from its original number of 1545 women to either 1163 or 1258,
as explained in the next paragraph. The racial composition of the group remained
identical to the original set of 1545.
The number of women deleted from the present study because of the selection
criteria was significantly different from the original data set when examining the
proportionate number of women delivering preterm ~- fullterm infants. This
differential attrition represents a potential threat to internal validity, and should be
considered when interpreting the results of this study. Internal validity n;fers to the
degree to which it can be inferred that the independent variable is responsible for an
observed effect. Differential attrition could thus produce a bias, whereby the
participants in the variable sets are different than the original participants in the study.
Thus, group differences may reflect the result of a priori differences rather than a true
difference between the groups. The a priori differences may include such.things as
having delivered too early to fill out the questionnaires or a systematic difference
between those who filled out the questionnaire and those who did not. For example,
women who were willing to fill out questionnaires may have a better psychosocial
profile than women not willing to fill out questionnaires.
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In addition to the issue of differential attrition, this study analyzed data from
two subsets of the larger sample of pregnant women who were at risk for fetal growth
problems.

The full model variable set included women for whom complete data was

available up through 30-32 week of gestation, the third data collection time. This
resulted in the deletion from this subset of preterm births occurring before 30-32
weeks gestation. This group thus became one containing moderately preterm infants.
The reduced model variable set included women who completed the questionnaires
administered at the 24-26 week visit. This group contained a larger cohort of women,
and a larger group of preterm infants. Therefore, when comparing results from these
two variable sets, the full model variable set could be said to represent moderately
preterm infants, and the reduced model variable set could be said to represent both
very preterm and moderately preterm infants. They were analyzed separately because
they seem to represent two different, although overlapping, subsets of women.
Differences in results should be considered within this framework.

Hypothesis Testing
Hypothesis 1: Person variables are related. to maternal-neonatal health.
This hypothesis was supported for both the full m=.0355) and the reduced

m=.0024) model variable set with regard to preterm delivery. Logistic regression of
the two variables within this variable set revealed that race, adjusting for age was
significantly related to preterm delivery in the full model variable set, but exhibited
only a trend toward significance in the reduced model variable set For the full model
variable set of moderately preterm infants, this finding validates other studies which
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concluded that blacks have a significantly. increased rate of preterrn delivery
(Goldenberg, Cliver, Cutter, Hoffman, Cassady et al., 1991; Statistical Abstracts of the
United States, 1991). The reduced model variable set, which contains both very
preterrn and moderately preterrn infants and a larger number of subjects, showed only
a trend toward significance for both age and race in relationship to preterm delivery.
This finding is unexpected, given that Kempe et al. (1992) reported that very low birth
weight (<1500 grams) is two to three times as high among blacks as among whites in
the city of Boston, the city of St. Louis and 38 high risk census tracks of St. Louis
county, and rural east central Mississippi. Their study population was 34% black in
Boston, 57% black in St. Louis, and 43% black in rural Mississippi. The
socioeconomic mix of this sample was not described. The Birmingham population
was 70% black, and from a low socioeconomic high risk group in an urban setting.
Thus, the populations may have been somewhat more variable in the Kempe study.
Therefore, the homogeneity of the Birmingham population may be partly responsible
for nonsignificant findings in the reduced model variable set, as may differential
attrition.
Although age has been shown to be univariately related to preterrn delivery in
some studies, once confounding factors are controlled for, the effect is less clear
(McCormick, 1991). The univariate relationships that have been established are at the
extremes of reproductive age (under 16 and over 35). This study included only
women with a previous pregnancy, and so there were not as many'women in the very
young age group as might be present in either a total population or a random sample.
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In fact 90% of the population fell between 18.6 and 33.4 years of age. This age group
would not be expected to demonstrate an association with preterm delivery.
Therefore, based on the age distribution of this population, no significant association
with preterm delivery would be expected, and indeed was not found.
This hypothesis demonstrates contradictory findings with regard to age. In the
group of women who had moderately preterm infants, maternal age, adjusting for race,
was associated with preterm delivery. But in the group of women delivering both
moderately and very preterm infants, maternal age exhibits only a trend toward
significance in relationship to preterm delivery. The difference in mean age between
the full model variable set and the reduced model variable set was .08 years. Since
this particular block logistic regression equation controls only for- race, it may be that
'

other factors such as parity or preexisting medical condition, which were not
controlled for in this analysis, may influence the effect of age on prematurity for
moderately preterm infants.

In general the association between age and prematurity found in this study
support the literature which demonstrates that when confounding factors are controlled
for, age does not have a significant impact on prematurity. The full model variable
set, which contains proportionately fewer preterm deliveries is the model which
demonstrates statistically significant association between age and preterm delivery.
Differential attrition of preterm deliveries in this variable set may play a role in this
finding.
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HYPOTHESIS 2: Person variables are indirectly related to maternalneonatal health through their effects on psychosocial state.
This hypothesis demonstrated a trend toward significance in both the full
model variable set and the reduced model variable set Thus, given psychosocial state,
adding person variables only marginally improves the model. This result indicates that
the effect of age and race, given psychosocial state, is mostly an indirect one. This
result supports those studies that demonstrate an association between psychosocial
variables and preterm delivery (Lobel, Dunkel-Schetter & Scrimshaw, 1992; Mutale,
Creed, Maresh & Hunt, 1991; Norbeck & Anderson, 1989) and indicates that person
variables are not powerful enough in this model to create both a direct and indirect
effect on preterm delivery. It may be that characteristics that represent race are
embedded in the psychosocial variables, and thus do not exert an additional
independent effect Future research could examine more closely how age and race
affect psychosocial variables.
Self-esteem
In the block logistic regression that tested this hypothesis, higher self-esteem,
adjusting for the other variables in the model, was significantly related to preterm
delivery in both the full and reduced model variable sets. The psychometric properties
of the self-esteem tool used in this study is discussed in another section. The
literature supports a relationship between low self-esteem scores and poor infant
outcomes (Norbeck & Tilden, 1983; Wetsell, 1989), although the p_opulations studied
were not comparable to the Birmingham group. However, this same data set
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demonstrated a difference between low self-esteem and intrauterine growth retardation
(Goldenberg, 1991). Three differences in study design may contribute to this finding.
The first difference is that self-esteem was the only psychosocial variable in the
logistic regression equation, although the IUGR study controlled for race, smoking,
age, height, and weight Secondly, self-esteem was not operationalized as a
continuous variable in the Goldenberg study, but rather as categorical. Finally, the
outcome variable was different, and involved a fetal growth process rather than a labor
initiation process. These two processes, although not completely understood, operate
differently and are likely associated with different pathways and predisposing factors.

In the present analysis, the univariate Student's! test for differences between
means indicated no statistically significant relationship between self-esteem and
preterm delivery, but did indicate that the preterm group had a slightly higher mean
self-esteem score than the fullterm group. In trying to understand what may account
for this unexpected finding, post-hoc analysis was performed as previously described.
The post-hoc analysis which deleted mastery from the model demonstrated no
significant change in the odds ratio for self-esteem. Similarly, nonsignificance was
demonstrated in the post-hoc analysis which divided both mastery and self-esteem into
categories and compared preterm delivery in each catetory holding one level of the
opposing variable constant This indicates that mastery and self-esteem do not have
significant shared variance in this variable set
The post-hoc analysis statified by race also demonstrated that utilizing logistic
regression analysis, differences in self-esteem are present in the black participants
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only, and in the opposite direction than expected. It may be that a third factor is
confounding the results obtained. For example, black women with high self-esteem
may be more involved in social networks or have additional responsibilities that were
not measured in this analysis which produce negative effects on their lives. Thus, it
may not be self-esteem that leads to an increased risk of preterm delivery, but other
unidentified and unmeasured factors.
A final point to consider is whether this finding is of clinical relevance, since
there is less than a half point difference in mean scores between the preterm delivery
and fullterm delivery groups. It could be that the large sample size produced a result
that is statistically significant but not clinically relevant. Because of the unexpected
direction of this finding, it would be interesting to examine the nature of self-esteem
in pregnant black women in a future study.
Mastery
Also in this hypothesis, mastery, adjusting for the other variables in the model,
was significantly related to preterm delivery in the reduced model variable set, and
exhibited a trend toward significance in the full model variable set. The slight
difference in significance between the full and reduced model may be accounted for
by the inclusion of additional variables in the full model variable set, thus changing
the degrees of freedom in the logistic regression equation. The post-hoc analysis of
this data demonstrated that in the logistic regression analysis, mastery was
significantly associated with preterm delivery for black but not for white women. The
association was in the_ predicted direction.
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Mastery has not been studied extensively in relationship to pregnancy and
pregnancy outcomes, but Goldenberg et al. (1991), using this same data set, did report
a relationship between IUGR and a low mastery score. Women with a low mastery
score were 2.34 times more likely to have a baby with IUGR than women with high
mastery (CI= 1.11,4.95). The differences between the Goldenberg study and the
present study have been previously discussed. Mercer & Ferketich (1988) have been
the only other group to examine the concept of mastery during pregnancy. They
found mastery predicted depression in both low and high risk pregnant women from a
predominately white middle to high socioeconomic group. Methodologic problems
with this study included a very high refusal rate. In addition, the high risk women in
their sample were hospitalized. Since the populations were not comparable, it is
difficult to compare the results of these two studies. However, it may be that mastery
is a more stable construct than self-esteem, and that future researchers may want to
investigate the effect of mastery on pregnancy outcome, with special attention to
ethnic differences.
Other psychosocial variables
Although the remaining psychosocial variables failed to demonstrate a
statistically significant association with preterrn delivery in this study, a brief
discussion of how the results from this study support or differ from the literature will
be presented. Depression, adjusting for other variables in the logistic regression
equations, was not statistically associated with preterrn delivery. The potential
difficulties associated with measuring depression in pregnant women are addressed in
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the section on psychometric properties of the instruments used for this study. This
finding supports the results reported by Brooke, Anderson, Blank, Peacock and Stewart
(1989) in a large group of white, predominately lower SES group women in the
United Kingdom. Norbeck and Tilden (1983), using the term emotional disequilibrium
to include anxiety, depression, and self-esteem, found a statistically significant
association between these factors and infant complications. One of the infant
complications was low birthweight. The study population was middle class and
predominately white, and therefore results could not easily be generalized to the
present study. Goldenberg et al (1991) reported a nonsignificant association between
depression and IUGR in this same data set. However, when examining IUGR in
women with a low or high body mass index, depression was significantly associated
with an increased rate of IUGR in thinner women (Cliver et al., 1992). These
differences in findings utilizing the same data set suggest that the mechanism by
which psychosocial state acts on pregnancy outcome differs by outcome measured, and
seems more linked to fetal growth than to preterm delivery.
Trait anxiety, adjusting for the other variables in this study, was not
significantly associated with preterm delivery. These results support those of Beck et
al (1980), Gorusch and Key (1974) and Jones (1978) who found no significant
relationship between trait anxiety and pregnancy outcome. The study by Goldenberg
et al. (1991) which examined psychological variables in relationship to intrauterine
growth retardation (IUGR), and used this same data set, reported a statistically
significant relationship between trait anxiety and IUGR. Women with high trait
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anxiety scores had infants with a significantly increased percent of IUGR. Trait
anxiety was also significantly associated with low body mass index for women with
IUGR (Cliver et al., 1992). Other than the differences already discussed regarding the_
way data were analyzed, these findings point to possible different effects of
psychosocial variables on preterm delivery and intrauterine growth retardation.
Stress, which was measure with a four question stress scale, was not
significantly associated with preterm delivery. The scale is unusual because stress has
been operationalized in the pregnancy literature in terms of life events or anxiety. The
stress scale used in this study asks about the degree to which one is tense, pressured or
exhausted, and involved in trying daily activities. Therefore, given this
operationalization of the construct, the only appropriate comparative study that could
be cited is the one by Goldenberg et al. (1991) using this same data set These
investigators reported a statistically significant difference between low and high stress
scores in the percentage of women delivering babies with intrauterine .growth
retardation. The differences between the present study and the Goldenberg report have
previously been discussed. The psychometrics of this scale will be addressed in a later
section.
Social support was not significantly associated with preterm delivery. These
results support the two studies by Goldenberg et al. (1991) and Cliver et al. (1992)
that utilized this same data set to investigate the relationship between psychological
variables and intrauterine growth retardation. In their studies, differences in social
support were not associated with differences in intrauterine growth retardation. A
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number of other studies have failed to demonstrate a statistically significant
relationship between social support and pregnancy outcome (Brooke, Anderson, Bland,
Peacock & Stewart, 1989; Lewis & Jones, 1980).

Norbeck and Anderson (1989)

reported that for pregnant black women, social support from the partner or mother
accounted for 33% of the variance in gestation complications. Their sample was lowincome and racially diverse, and utilized a social support tool developed for pregnant
women. The outcome variable was broader and the social support tool used more
specific than the present study, which may have contributed to their significant
findings in this subgroup of women. It is difficult to determine whether
nonsignificance of findings in this case is a result of the type of scale used, the
specificity of the outcome variable, or a lack of understanding about how social
support works in the context of pregnancy. The psychometric properties of this tool

will be discussed in a later section.
HYPOTHESIS 3: Person variables are indirectly related to health outcome
through their effect on health behaviors.
This model failed to demonstrate significance for the full or reduced variable
model set in regard to preterm delivery. This finding indicates that person variables
exhibit an indirect effect only for preterm delivery in a hypothesis which contains
health behaviors. In other words, no significant additional information is obtained by
adding age and race_ to a variable set that contains health behaviors.
In the block logistic regression for this model (person variables and health

behavior variables), no terms were individually significant in predicting preterm
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delivery, adjusting for the others. This finding is somewhat unexpected, given that all
of these variables have been individually linked to preterm delivery in the literature.
The following section will compare the present study findings with major findings in
the literature, and discuss possible reasons for the difference in results.
Since alcohol use was one of the risk factors for inclusion in the original study,
a high percentage (31.6%) of pregnant women reported using alcohol. Studies that
have linked alcohol .use with prematurity have noted an effect only for women
drinking more than one drink per day (Shiono, Klebanoff & Rhoads, 1986). In the
present sample of women, 1. 1% of women reported drinking more than one drink per
day. The study by Shiono Klebanoff and Rhoads (1986) included a much larger
cohort of women (30,596) and a larger percentage of women drinking more than one
drink per day (2.9% ). These differences may have contributed to the present study

demonstrating no significant relationship between alcohol use and preterm delivery.
Weight gain during pregnancy has also been linked to preterm delivery in a
number of studies (Abrams, Newman, Key & Parker, 1989; Wen, Goldenberg, Cutter,
Hoffman & Cliver, 1990). The present study, which found no significant association
between weight gain and preterm delivery, operationalized weight gain as a percent of
expected weight gain for prepregnant body mass index, adjusting for gestational age.
This weight gain pattern is the one recommended by the Institute of Medicine in their
1990 publication on Nutrition during Pregnancy.
In post-hoc analysis, weight gain was also evaluated as a categorical variable
with three levels of weight gain--low percent of expected weight gained, average
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percent of expected weight gained, and high percent of expected weight gained.
Based on univariate analysis, no statistically significant differences were found among
these three groups in relationship to preterm delivery. Previous work which has
reported a significant association between weight gain and preterm delivery has not
adjusted for prepregnant body mass index in examining the effect of weight gain on
preterm delivery. It also has not taken into account the weight gain pattern during the
first, second, and third trimester, as this study did. Future research with this data set
could examine different methods of categorizing weight gain which might demonstrate
a more significant association. For example, it may be that the adjustment for BMI
and subsequent categorization of weight gain washed out a broader association that
may be present in this variable set Perhaps the association between preterm delivery
and weight gain is not dependent on adjusting weight gain for prepregnant weight and
weight gain by trimester.
Low body mass index has demonstrated an association with preterm delivery in
a number of studies (Berkowitz, 1981; Wen, Goldenberg, Cutter, Hoffman & Cliver,
1990) but failed to demonstrate such a relationship in others (Abrams, Newman, Key
& Parker, 1989). The present study did not demonstrate a relationship between BMI
and prematurity either univariately or multivariately. Post-hoc analysis of BMI as a
categorical variable (low, average, and high) also failed to demonstrate a significant
association with preterm delivery.
In the study by Wen, Goldenberg, Cutter, Hoffman and Cliver (1990) low
prepregnant weight (<50 kg.), rather than body mass index, was reported to be
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statistically different than high prepregnant weight (>85 kg.), with an adjusted odds
ratio of 2.72 between the two groups. The present study drew patients from the same
medical center, with the same racial mix as the study by Wen, Goldenberg, Cutter,
Hoffman & Cliver, so variations in the nature of the study sample in terms of ethnicity
and geographic location do not explain the discrepancy. Possible statistical
explanations include the differential attrition in the present sample, which has been
previously discussed. It may be that women for whom complete data are available
differ in some significant way from women who did not complete data collections. A
second possibility for the difference may be the different operational definitions for
low prepregnant weight-the present study used BMI rather than reported prepregnant
weight. Thirdly, one of the criteria for inclusion in this study was low prepregnant
weight, and thus 29.6% of the sample of 1258 women met the criteria for a low body
mass index. It may be that the homogeneity of the population helps explain the
finding of no statistical difference among the groups.
One possible explanation for the nonsignificance of smoking in this study is
the previously discussed impact of race on preterm delivery. Post-hoc analysis
demonstrated that the study population is 69% black and 31% white. Seventy-five
percent of the white participants reported smoking, and smoking twice as much as the
black sample. Twenty-five percent of the black particip;mts reported smoking. Since
the logistic regression technique used to analyze these data adjusts for race, the effect
of this atypical smoking behavior is controlled, and thus smoking does not demonstrate
a significant association with preterm delivery. Further post-hoc examination of
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smoking behavior during pregnancy demonstrated a significant association between
white women smoking more than a pack of cigarettes per day and decreased
prematurity. This finding was not present for black women. Therefore, it seems that
even heavy smoking is not sufficient to overcome the protective effect of race in this
data set, and also helps explain the direction of effect with smoking.

HYPOTHESIS 4: Psychosocial state is related to maternal-neonatal health.
This hypothesis was tested by comparing psychosocial state to a model with
the intercept term only. This set of variables was a statistically significant predictor of
preterm delivery.
In the block logistic regression, which considered the individual variables in
this model, self-esteem and mastery were related to preterm delivery as previously
described; high self-esteem was related to preterm delivery, and high mastery was
protective against preterm delivery. The self-esteem finding, represented a relatively
small difference in self-esteem scores between women with fullterm and preterm
deliveries. Therefore, as previously discussed, these findings may be of statistical
rather than clinical significance.

HYPOTHESIS 5: Psychosocial state is indirectly related to outcome
through its effect on health behaviors.
This hypothesis was tested by comparing the model containing health behaviors
to the one containing psychosocial state and health behaviors. The results are
statistically significant for the reduced model variable set, and exhibited a trend toward
significance for the full model variable set. For the reduced mode variable set,
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psychosocial state adds direct information about pretenn delivery which is not
explained by health behavior alone. Thus, psychosocial state exerts both a direct and
an indirect effect on the outcome variable, preterm delivery. The difference in results
between the two variable sets may be due to the larger sample and fewer number of
variables in the reduced model variable set
This is the only hypothesis that demonstrates a statistically significant
difference when a block of variables is added to an already existing block. This may
be because the other hypotheses positing an indirect effect involve adding person
variables to a model that contains another set of variables. In that case, as previously
discussed, person variables may be somehow embedded in the psychosocial or health
behavior variables, and do not exert an additional effect

HYPOTHESIS 6: Health behaviors are related to maternal-neonatal
health.
There was a significant difference in results when comparing the full model
variable set with the reduced model variable set The full model set was not
statistically related to pretenn delivery m=.1169), but the reduced model set was

m=0086). It may be that the increased number of subjects in the reduced model set,
along with the increased number of earlier preterm deliveries in this group, accounted
for the difference in results.

In the block_ logistic regression analysis of the variables within this variable se;
smoking, adjusting for the other variables in the model, was significantly related to
preterm delivery. The direction of the relationship was the opposite of that which was
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predicted; women who smoked had a lower risk of preterm delivery than women who
did not smoke. This relationship was demonstrated in the univariate analysis as well.
Post-hoc analysis of the sample stratified by race demonstrated that smoking status as
a dichotomous variable, measured at 16 weeks gestation, was not a significant
predictor of preterm delivery in either univariate or multivariate analysis for blacks or
whites. Toe Birmingham sample is atypical in that 75% of the white group smoked,
as compared to 25% of the black group. As previously described, whites, adjusting
for all known confounders, have a lower preterm delivery rate than blacks in both this
sample and in national statistics.

Since the majority of whites in this sample smoked,

it would appear that race explains the differences in preterm delivery which was
initially ascribed to smoking.

This explanation is supported by the fact that these

·· differences disappear when the logistic regression equation is adjusted for race, as it is
in other hypotheses. Therefore, the most likely explanation for the unanticipated
associations between smoking and preterm delivery may be the nonadjustrnent for
race; the fact that smoking was measured as a dichotomous variable may also have
influenced the results, because a dose-response relationship may be operating in
relationship to birth outcome.
Toe question of whether smoking should be measured as a categorical, rather
than dichotomous variable was also addressed in the post-hoc analysis of mean
number of cigarettes smoked per day at three points in pregnancy. Women with
preterm births still smoked fewer cigarettes than women with fullterm births, although
the differences showed only a trend toward statistical significance at each time period
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measured (R=.056-.082). A categorical variable for smoking was then examined for
the stratified sample. Smoking was categorized into 3 levels--nonsmokers, smoking
less than a ·pack of cigarettes per day, and smoking equal to or greater than a pack of
cigarettes per day. When this categorization was examined in relationship to preterm
delivery, white participants who smoked more than a pack of cigarettes per day had
significantly fewer preterm deliveries than white participants who did not smoke or
who smoked less than a pack of cigarettes per day. On the other hand, black
participants who smoked more than a pack of cigarettes per day did not have a
statistically significant difference in prematurity from black women who did not smoke
or who smoked less than a pack of cigarettes per day.
A final point to consider when interpreting the smoking data is the accuracy
of self-report of smoking in assessment of smoking patterns. It is possible that
smokers denied smoking behavior because they knew it was strongly discouraged
during pregnancy. The original investigators for this study did correlate reported
smoking behavior with serum thiocyanate levels at the first study visit in 250 women,
and the two were highly correlated (Cliver, personal communication, 1993).
Therefore, it is unclear what effect self-report had on the accuracy of reporting.

Hypothesis 7: Person variables are indirectly related to maternal-neonatal
health through a combination of psychosocial state and health behavior.
This hypothesis compared a model with psychosocial state and health behavior
variables to a model with person variables added to the psychosocial state and health
behavior variables. The addition of person variables did not improve the model.
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Thus, in a model that contains psychosocial state and health behavior, person variables
exert an indirect effect only.
An examination of the block logistic regression for this model demonstrated

that self-esteem, adjusting for all the other variables in the model, was significantly
related to preterm delivery in both the full and the reduced model set Again, the
direction of the relationship was opposite to the predicted one. Mastery was
significantly related to preterm delivery in the reduced model, but only exhibited a
trend toward significance in the full model variable set As previously discussed, this
result could be due to the fewer number of variables in the reduced model variable set
It is also possible that mastery exerts a different effect in the full model variable set,
which contains the moderately preterm infants, than it does in the reduced model
variable set, which contains both the very preterm and moderately preterm infants.

Limitations of the Study
This study has a number of limitations which must be considered when
interpreting its results. The first limitation is the nature of the sample. Although the
sample was large, it has some characteristics which necessitate caution in
interpretation of results. The sample was homogenous one in regard to socioeconomic
status. It also was a high risk, predominately black population for the outcome
variable of interest, preterm delivery. Thus, the normal variability that would be
represented in a random sample was not present in this group of low-income high-risk
women.
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The study sample used for secondary data analysis represented a subset of
women who attended either two (reduced model variable set) or three (full model
variable set) special prenatal clinic visits for purposes of data collection. This subset
had a lower preterm delivery rate than the total sample from the original study. This
difference represented differential attrition between mothers who had preterm infants
and those who had fullterm infants.
The two subsets chosen for secondary data analysis also had different preterm
delivery rates between them. The full model variable set .represented moderately
preterm deliveries. The reduced model variable set represented both very preterm and
moderately preterm infants. Consideration of the results of this study must take into
account the population that was being represented.

Psychosocial State Instruments

In thinking about why the psychosocial state instruments performed the way
they did in this study, it is helpful to compare the study ·results with previously
published literature utilizing these scales. The mean score for trait anxiety was 44.63
in the complete variable set and 44.88 in the reduced variable set. Spielberger reports
a mean score for working female adults of 34.79 with a standard deviation of 10.22,
and a range of 20-80. Socioeconomic status was not specified in this report.
Rizzardo, Magni, Cremonese, Rossi & Rosetino (1988), utilizing an Italian pregnant
population that they characterized as middle/low income reported a mean trait anxiety
score for medically uncomplicated women of 35.3 and 39.3 for high risk women.
Gorusch and Key (1974) .reported mean trait anxiety scales for low-income pregnant
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women of 39, regardless of risk status. Therefore, the mean trait anxiety scores for
this population are significantly higher than those of Spielberger's population, and
somewhat higher than the other reported low income pregnant population.
The designation of high risk raises SQme questions about interpretation of
scores. Although the term high risk is used in this study to designate a group of
women at increased risk for fetal growth problems, whether the women consider
themselves high risk, and what impact that self-designation has on anxiety is not really
known. Therefore, the slightly increased anxiety score found in this population could
represent life circumstances of poverty as well as any pregnancy-related issue.
State anxiety scores were not used in this study, but they might better represent
the concept being evaluated. That is, pregnancy is a time-limited event and adverse
physiologic responses represented by altered psychological state might be more
associated with a state rather than a trait tool. Actually, future research might want to
include both a trait tool and pregnancy-specific state tool.
The self-esteem scores had a mean of 28.68 for the complete variable set and
28.60 for the reduced variable set. This tool measures the self-acceptance aspect of
self-esteem. These results are lower than the self-esteem scores reported by Mercer
and Ferketich (1988) (M.=33, SD 4.26) using the same tool in a group of high and
low-risk pregnant women from predominantly white high and middle SES groups.
The high-risk women in Mercer's sample were hospitalized, which could in itself
impact self-esteem. Therefore, a truly equivalent comparison group could not be
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found in the literature. In addition, the present study indicates a difference in selfesteem scores by race, which has not been previously reported for pregnant women.
The mastery scale scores had a mean of 19 (SD 2.81), and a range of 10-28.
Mercer and Ferketich (1988) reported a mean score of 23.12 with their pregnant higher
SES group of women. The limitations of their sample have been previously discussed.
This is the only pregnancy study that was found in the literature which included
mastery as one of the psychosocial variables being measured.
The mean of the CES-D Depression scale was 18.2 (SD 10.58). Radloff (1977)
has suggested that a cutoff of 16 be used for the identification of case depression,
which would put the mean for this sample in the category of mildly depressed. This
score is significantly higher (M.=11.19) than the group of low risk women and slightly
higher (M.=17.81) than the group of high risk women in the Mercer and Ferketich
(1988) middle to upper income sample. However, the depression score in the
Birmingham sample is very similar to the score reported by Zuckerman, Amaro,
Bauchner and Cabral (1989) in an inner-city low income minority population (M.=18.6,
SD 10.8).
Life events, utilized in the full model variable set, included both positive,
negative, and total life events scores. Although the items to which participants
responded were taken from Sarason and Sarason's Life Experience Survey, the scaling
and scoring methods were significantly adapted. This tool was scored by adding up
the total number of life events rated as "good", which were equated as positive life
events. Similarly, the total number of life events rated as "bad" were designated
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negative life events. Use of this scoring criterion has a number of limitations. For
example, the simple additive notion fails to account for "how good" or "how bad" an
event might be. In addition, this model assumes a linearity between life events and
disorder (i.e. more bad events mean more stress). It may be that the relationship is
multiplicative (events occurring in temporal proximity may have a worse impact than
their simple additive effect would indicate) rather than additive. This scoring does
consider the individual's perception of an event as good or bad, which may better
represent impact than an externally assigned life change unit However, given that the
original investigators adjusted the scaling and scoring methods of this tool, the life
events instruments reported in the pregnancy literature did not contain any comparable
scale. Therefore, valid comparisons cannot really be made between this tool and those
reported in the literature.
The mean subjective stress score (M=9.75) was slightly higher than factory
workers in Zurich (M=8.6)(Schar, 1973), the only referent population that could be
located in the literature. This scale has 4 items, which appear to overlap substantially
with anxiety and depression, although the intercorrelations in the sample used with this
research were not high (r=.43 with depression, r=.46 with anxiety). This scale is
extremely shon, was developed for use in cardiovascular disease with men, and would
need further psychometric development for validity and reliability before being
recommended for continued use.
The mean social support score (M=l3.98) was higher than the mean of this
scale reported in the literature (M=7.4-10.7) (Pascoe, 1988) with a mixed
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socioeconomic group. This tool measures the amount and satisfaction with support
reported by the mother. Social support as operationalized in the pregnancy literature
lacks conceptual clarity. If social support is a mutually reciprocal process, how does
one capture the adequacy of this interaction? It is difficult to construct a tool that
offers meaningful distinctions in regard to pregnancy outcome. This particular tool
has been used in three small groups of women, only one of which included pregnant
women as part of their sample.
In summary, this population had lower self-esteem and mastery scores, higher
trait anxiety and social support scores and equivalent depression scores to those
reported in the literature. However, not all of these tools have been tested in an
equivalent population to the one used in this research. The only variable in which this
population reported more beneficial scores than the referent populations was social
support.
The psychometric properties of a number of the psychosocial state scales
would need to be examined closely before being used again. The reliability and
validity of the life events instrument that was modified by the original investigators
needs to be addressed before it is used again. It is not known how these modifications
influenced the measurement of the concept being studied. Life events may not be a
salient variable to study in this population until we understand more about how culture
influences response to life events. The stress instrument had limited psychometric
analysis prior to its use, and would need revision or expansion before it is used again.
State anxiety may be a more useful measure of anxiety than trait anxiety, and social
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support did not demonstrate any significant relationships in this model. Future studies
could utilize tools that have already been developed for pregnant populations, such as
the Norbeck Social Support Questionnaire, or the Support Behavior Inventory by
Brown. In addition, other psychological dini.ensions such ·as coping style or hardiness
may be more relevent concepts for this population.
Two validity issues are salient with regard to the psychosocial state scales in
general. First, normative data for pregnant women is available to a very limited
degree. Second, the confounding of symptoms from the scale of interest and
symptoms that are normal physiologic responses to pregnancy have not been
addressed. For example, most women experience fatigue during pregnancy, yet fatigue
is one of the symptoms related to depression. Further, as a commonly occurring
experience, a certain degree of fatigue should not be conceptualized as abnormal.
Sleep disturbances are another example of this nature. Pregnant women are sleep
disturbed for physiologic reasons during a major segment of their pregnancy. Yet sleep
disturbance is another symptom that is elicited as an expression of depression. The
same case could be made for certain parameters of anxiety, self-esteem, and mastery.
Therefore, the question arises as to the need to develop pregnancy-specific
psychosocial scales that could be normed to commonly occurring psychologic and
physiologic responses to pregnancy.

Implications and Recommendations
The conceptual model developed for the present study is a useful beginning
framework with which to consider the relationships among person variables,

156
psychosocial state variables, •health behavior variables, and preterm delivery. Use of
the model with an existing data set has resulted in several recommendations and
implications for future practice and research.
As a group, person variables and psychosocial state variables had direct
relationships, as posited in the hypotheses and supported in the literature, to preterm
delivery. Health behavior variables were directly related to preterm delivery in the
reduced model variable set only. This variable set contained both a larger number of
preterms and a group who delivered at an earlier gestational age. Future research
may need to be directed at an examination of the differences between these two
groups in regard to health behavior.
Four of the models tested indirect relationships to pre term delivery. Three of
them involved adding person variables to a model that contained either health behavior
or psychosocial state variables. None of these hypotheses were supported. This meant
that in a model that controlled for the effect of other variables, age and race did not
significantly improve the model. This finding is somewhat surprising, given that race
is reported to have such a profound effect on low birthweight. It may be that the
effect race has on preterm delivery is somehow embedded in the responses that
individuals give to psychosocial or health behavior scales. Therefore, an additional
effect could not be demonstrated. Future work with this data set might involve
reconfiguring the model to evaluate whether reversing the hypotheses would contribute
additional information about how psychosocial and health behavior variables interact
with person variables.
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The fourth model that tested an indirect relationship involved adding
psychosocial state to a model that contained health behaviors. This model was
statistically significant in the reduced model variable set, indicating that the effect of
psychosocial state is both direct and indirect when the model contains health
behaviors. The additional number of pretenn births present in this variable set may
account for this finding. This finding supports the need to more closely examine
differences between mothers of mildly pretenn and very pretenn infants.
The variables that emerged as significant within the blocks were somewhat
unexpected as well. Mastery, controlling for other variables, emerged as significant.
Future research could begin by establishing norms for mastery with a pregnant
population and with different socioeconomic and cultural groups and examine how
mastery impacts other psychosocial variables. Self-esteem was significant in the
opposite direction than predicted. This could be a finding of statistical rather than
clinical significance. When the sample was stratified, it was interesting that this
difference existed in the black but not the white population. Future research could
examine the concept of self-esteem in this population. It would be interesting to begin
with a qualitative study that examines what self-esteem means to women in different
cultural groups.
The question of what psychosocial state measures best capture the experience
of low-income pregnant women still needs to be addressed. The traditional scales for
anxiety and depression did not demonstrate significance in this model. It is unclear
whether ~s was a functi<;m of the homogeneity of the population, whether other
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instruments would better capture the psychosocial state of this group of women or
whether pregnancy specific instruments need to be developed.
The only individual health behavior variable that demonstrated significance in
this model was smoking. The odds ratio for smoking indicated a protective effect,
which was not explained until the sample was stratified for race. Smoking more than
a pack of cigarettes per day was significantly associated with fewer preterm deliveries
for white participants. Future research needs to explore ethnic differences in smoking
patterns for pregnant women, and establish whether this relationship can

tie replicated.

An important question that arlses from this study emerges because of a -parallel
comparison of the same data set with the same psychosocial variables, utilizing
intrauterine growth retardation as the outcome variable of interest (Cliver et al., 1992;
Goldenberg et! al., 1991)). These studies demonstrated a significant relationship
between psychosocial state and intrauterine growth retardation. Although study
methodologies were somewhat different, the same significant association was not
established between psychosocial state and preterm delivery. This may be the result of
differences in etiologic mechanisms for each problem. Vasoconstriction is believed to
be the primary physiologic event responsible for growth retardation. One could
conceptualize a physiologic response to psychological distress that involved
vasoconstriction through a neurohormonal pathway. Preterm delivery, although caused
by a variety of factors, involved infection in one-third to one-half of cases. Thus,
preterm delivery as a dependent variable may be too broad a construct with which to
establish meaningful differences. It is probable that what causes idiopathic premature
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delivery and what causes preterm delivery secondary to premature rupture of the
membranes is different In addition, some differences were demonstrated in the data
analyses between a group of women with mildly preterm infants and those with both
mildly preterm and very preterm infants. Because of both of these findings, the
usefulness of preterm delivery as a dichotomous variable is questioned. Future
research could focus on whether a different way to characterize early delivery might
be more helpful in understanding the dynamics involved in the event
The timing of administration of scales related to the outcome variables of
interest is an important aspect to consider in planning future studies. Early
administration of scales may be difficult to accomplish, but would avoid some of the
problem of differential attrition. Repeated measures of certain variables may also be
more pertinent than a one time scale administration.
Use of a more heterogeneous population would be helpful in funher testing of the
model. Since this population was high-risk for the outcome variable of interest, it is
unclear whether homogeneity of the population contributed to some of the
nonsignificant findings.

Conclusions
Considering the limitations of the study and the unique characteristics of the
sample, the study contributed significant findings in the following areas:
1) There is a suggestion of differences in response in the groups that
contained moderately preterm infants from the group that contained both very preterm
and moderately preterm infants
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2) There is a suggestion that psychosocial and health behavior variables
operate differently in preterm delivery than they do in intrauterine growth retardation
3) Mastery and self-esteem demonstrated statistically significantly associations
with preterm delivery in selected aspects of this study
4) Smoking behavior was significantly different in black and white
participants in both its direction and its association with preterm delivery-heavy
smoking among white participants was associated with fewer preterm deliveries in
univariate analysis. It is likely that other variables than smoking account for this
finding.
Based on these findings and in the context of the analysis of this data set, the
following recommendations are made:
1) Reconfigure the model to more fully explore the direct and indirect
relationships involved in preterm delivery.
2) In the future, use of preterm delivery as a dichotomous dependent variable
may need to be reconsidered. Both the difference between moderately preterm and
very preterm infants, and the proximate cause of prematurity may need to be factored
into the context of a model when analyzing data.
3) Establish norms for mastery and self-esteem in pregnant women. Explore
possible different expression of these variables by socioeconomic and cultural

.

.

backgrounds. Consider an initial qualitative approach which asks pregnant women
what it means to feel good about themselves, or what it means to be in control of the
forces that significantly impact their life.
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4) Consider the need to develop and use anxiety and depression scales that are
normed for pregnant women.
5) Explore ethnic differences in smoking behavior. The original data set
contains more information about smoking topography that may help explain the
unexpected relationship between heavy smoking and prematurity in white participants.

In addition, use of this information in multivariate analysis would help adjust for
possible confounding factors that may be operating in this sample.
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Department of Obstetrics and Gynecology
Division of Maternal and Fetal Medicine

December 20, 1991
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Emory School of Nursing
Nurse Midwifery Program
531 Asbury Drive
Atlanta, GA 30322
Dear Maureen:
This is to confirm our recent conversation in which we stated that the data base
concerning the Infant Growth Project will be made available to you for your
doctoral thesis·.
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"Successive Small-For-Gestational-Age Births:
A Longitudinal Study of Fetal Growth-A Perinatal
outcome"
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Development committee prior to involvement of VA patients or
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Sinc,erely,
,.

Georges. Schuster, o.o.s., Ph.D.
Chairman
HUMAN ASSURANCE COMMITrEE
jfs

Allgusta, Georgia 309124810 (404) 721-3110
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APPENDIX C
PSYCHOSOCIAL AND HEALTH BEHAVIOR QUESTIONS

FOl'III:

A,

Pa111 1

Nam•=-

189

Patient

-------------------PRENATAL MEDICATION WORK SHEET

MEDICATION
1,

Multi"ita■ 1n1

2, Folate

<Ont,>

3, ll'on

TRIMESTER OF USE

0-12 !3-27 28-40

□

□

□

□
□

□
□

□
□

4. Antacidll

Maalo•
Mylanta
Tu■ 1

P111to

lh■al

<Othel'>-----

□
□
□
□
□

□
□
□
□
□

□
□
□
□
□

Cold

l'l■edl.H

--------Cou1h
■ed,

------

Diet , 1 , -

•
La•atl.vesa

a.

M-

□

□

□

□

□

□

□

□

□

□

□

□

□

□

l'l■ldl.111

Ballint soda

L••on-whhkey

<Other>------ -

9,

Hel'b tea,:

---------------------

□
□
□

□
0
□

□
□
□

□
□

□
□

□
□

□
□
□
□
□
□
□
□
□

□

□
□
□
□
□
□

□
□
□
0
□
□
□

□
□
□
□
□
□
□

□
□
□
□
□
□
□

10, Sll'Ht dl'UIII

Cocaine
M&l'ljuana
PCP
LSD
Spud
T·, & BluH
Othel' ________

□

TRIMESTER OF USE

0-12 13-27 28-40

Heroin

7. Over the
counter dru111

Good, Powdll'I

MEDICATION

-------------

q

q•

o·

□

11, Pl'HCl'iP-

lion dl'UIII

Bi,.th Contl'ol
Pt 111

-------------------------

12. Othe"--------

-------------------------------------

□
0
C
C
~

'--

4/1 :'.- :)':'

A, Pate: 10

Form1

Patiirit 101:
190

IV,

IOBACCO

58, Have you ever used

any or the followin1:

,,. Have you 1v1r smoked
ci1ar1tt1s r11ularly?
<At least one ci1ar1tt1
per day or more than
five cigarettes per week,l
60, How old were you when
YOU first btcue a regular
tobacco user?
61,

Do YOU still use
tobacco regularly?
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Yes
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Patient 1011
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Chaa11 the answer that best applies:
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live ar wark with

b) I

a■

s0•10n1 who smokes,

occasionally with
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c> I•• rarely around anyone
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drink alcahol

C
D
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73, Durint th1 past 24 hours,
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7', Durint the past manth,

rnTimes per month

ii the lar1e1t number or
drinks yau had inane day?
haw uny ti ■ es did vou
hav1 that much to drink?
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V.I.

Trait Anxiety (Visit B)
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DIRECTIONS; A number of statements which people have used to
describe themselves are given below. Read each statement and
then circle the response that most closely reflects how you
generally feel. Thee are no right or wrong answers. Do not
spend too much time on any one statement but give the answer
which seems to describe how you generally feel.

I

0=
l=
2=
3=

Almost Never
Sometimes
Often
Almost Always

87.

I feel pleasant

0

1

2

3

88.

I tire quickly

0

1

2

3

89.

I feel like crying.

0

1

2

3

90.

I wish I could be as happy as others

.0

1

2

3

91.

I am losing out on things because I can't make
up 11\Y mind soon enough . . . . . . . . . . . 0

1

2

3

92.

I feel rested.

1

2

3

93.

I am "calm, cool and collected"

•0

1

2

3

94.

I feel that difficulties are piling up so that
I cannot overcome them . . . . . . .
.. . 0

1

2

3

I worry too much over something that really
doesn't matter
.0

1

2

3

96.

I am happy. .

0

1

2 3

97.

I am inclined to take things hard . . . . . . 0

1

2

3

98.

I lack self-confidence . . . . . . . . . . . . 0

1

2

3

99.

I feel secure . . . .

• • • • • • 0

1

2

3

O 1

2

3

• 0

1

2

3

• • • • • • • . • •0

1

2

3

1

2

3

95.

• • • • • • • 0
•

100. I try to avoid facing a crisis or difficulty
101. I feel blue . . . . .
102. I am content.

•

103. Some unimportant thought runs through
and bothers me
. . . . . . .

•

•

11\Y

•

mind
. . .0

104. I take disappointments so keenly that I can't put them
out of 11\Y mind . . .
.
. . . . . .
0 1 2 3

VII.

Depression (Visit B)
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INSTRUCTIONS; Circle the number for each statement which best
describes how often you felt or behaved this way DURING THE
PAST WEEK.
0=rarely or none of the time (less than 1
day)
2=some or a little of the time (1-2 days)
3=occasionally or moderately (3-4 days)
During the past week:
105.

I was bothered by things that usually
don't bother me
........ .

.0

1

2

3

106.

I did not feel like eating . . . . . . . . . 0

1

2

3

107.

I felt that I could not shake off the blues
even with help from my family or friends
0 .1

2

3

I felt that I was just as good as other
people . . . . . . . . . . . . . .
.

2

3

108.
-----------109.

0

I had trouble keeping my mind on what
I was doing . . . . . . .

. . . .

0

. .

110.

I felt depressed

111.
112.

I felt hopeful about the future

113.
114.

I felt fearful

115.

My sleep was restless

116.

I was happy

117.

I talked less than usual

1
1

2

3

0

1

2

3

I felt everything I did was an effort

0

1

2

3

. . .

0

1

2

3

I thought my life had been a failure

.0

1

2

3

. . . .

0

1

2

3

.0

1

2

3

0

1

2

3

1

2

3

1

2

3

1

2

3

1

2

3

121.

. . . . . . . . . .0
I felt lonely . . . . . . . . . . . . . . . 0
People were unfriendly . . . . . . . . . . .o
I had crying spells . . . . . . . . . . . . 0
. .0
. . . . . .
I felt sad .

1

2

3

122.

I felt that people disliked me

... 0

1

2

3

123.

I could not get

.0

1

2

3

124.

I enjoyed life

.0

1

2

3

118.
119.
120.

. . . . . .
.

.

. . . . .

11

going

11

. . . . .

VIII.

Self-Esteem (Visit B)
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How strongly do you agree or disagree with the following
statements about yourself? Please circle the response that
most closely reflects your feelings.
SA= Strongly Agree
A= Agree
U= Undecided
D= Disagree
SD= Strongly Disagree
125. I feel that I have a number of good
qualities . . . . . . .
. . . . . .

.SA

A U D SD

126. I feel that I'm a person of worth,
at least on an equal plane with other people .SA

A U D SD

127. I am able to do things as well as
most people . . . . . . . . . . . . . . . . . SA

A

I take a positive attitude
toward myself . . . . . . . . . .

A U D SD

u D SD

128.

. . . . . SA

129. On the whole, I am satisfied
with myself. . . . . .
. ....

130. I feel that I do not have much
to be proud of.
. .

. . . . SA

.

.

..

131.

I certainly feel useless at times

132.

At times I think I am no good at all

133. I wish I could have more respect
for myself .
. . . . .

.

..

SA
.SA

.

A

U D SD

A u

D SD

A u D SD

SA

A u

D SD

.SA

A u

D SD

134. All in all, I am inclined to feel that
I'm a failure . . . .
..
. . . . .SA A u D SD

.

IX.

Mastery

(Visit B)
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Please read the following statements. Then indicate how you
feel about each statement; do you strongly agree, somewhat
agree, somewhat disagree, or strongly disagree?
SA=

A=
D=
SD=
135.
136.
137.
138.
139.
141.

Strongly
Somewhat
Somewhat
Strongly

Agree
Agree
Disagree
Disagree

I have little control over the
things that happen to me

SD

. SA

A

D

There is really no way I can solve some
of the problems I have .
. SA

A

D SD

I often feel helpless in dealing
with the problems of life . . . . . . . . . SA

A

D SD

Sometimes I feel that I'm being pushed
around in life.
. . . . .
. . . . SA

A

D SD

What happens to me in the future
mostly depends on me. . . .

A

D SD

. SA

I can do just about everything I set my
mind to do . . . . . . . . .
. . . . . SA

A D SD

......_____________________
•Of'al
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1,

SOCIAL SUPPORT

Please share with u1 the thin11 you db in your home a1 a mother by
an1werint the ~ue1tian1 below, Check the answer you feel 11 true tar
YOU,

1

Generally
Someone
Else Else L
D011 lt
1 Da lt

Na One

Generally
Da lt

□

□

□

□

Sa■ eane

1,

Who 111111

2,

Who da11 the
tl'ac,rr 1ha,,1n1?

□

□

□

□

3,

Who 11t1 the
chi1d"ren know what
11 1'1tht ar wrant?

□

□

□

□

ar a,artaent?

□

□

□

□

Who da11 the
1ntide c1ean1nt?

□

□

□

□

Wlla WOl'kl outside
around the house ar
a,arta,nt?

□

□

□

□-

7,

Who ,art the bills?

□

□

□

0

a.

Who takes care at
car ,ralt 1... Ci,
a,,ra,riate>?

□

□

□

□

Who tall• the chi Id
ta the •tar when
ha/the lit tick?

□

□

□

□

□

□

□

□

■ea11?

-:= 1 vr

,, ••• thlntt
•• WIIO
around th• haut•

5,

,.

,.

.

10. Who 1ee1 that th•

children ta ta bed?

199
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Pa1e1 2

Pati Int IOI I

Far the r1111ainder af the questionnaire, please circle the an1w1r that is
true for yau,
1-1, •• Haw many r1lativ11 da you 111 once a 1.111k or more of'ten?
0

1

2

3

4

5

6

b, Wauld YOU like to
••• r1lativ111

7

8

9

10 or more

OM0r1 Of'ten
OL111 Of'ten
01t•s about right

12, Haw many p1apl1 can you coynt an in time of' n11d?
1

0

2

3

4

5

6

7

8

9

10 or mar,

Pl•••• circle the answer that is true far you
\3, a, Haw ~any p10pJ1 would be able ta take care of' yaur children far
several haur1 if n11d1d?
0

1

2

3

4

b, Haw •any of th111 PIDPII
art fra■ vaur n1i9hbarhaad?

6

7

8

9

DNane
Osa1111
Dnast

□ All
14, a, Da ,au have a boyfriend
ar husbend'P
b, If VES, haw happy ar, yau
in the way yaur boyfriend
ar husband Jets yau kn01.1
what ht f11!1 ar thinks?

□ v.,

□ Na
Overy Happy
Osamewhat.Happy
Dsam11.1hat Unhappr
Overy Unhappy

"/1/86

10 ar mar,
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C,

Far■ 1

Pa111 3

Patient 1011

15, a, Are there adults, aai

Ov,s

includint vaur baylriend
ar husband, with wham
yau have r19ular talks?

0Na

Overy Happy

b, II YES, think abaut the
person YOU talk with the
mast, Are yau happy wi\h
the talks that yau have
with this person?

Osamewhat Happy
Osamewhat Unhappy
Overy Unhappy

16, Haw alten da yau attend m11tin1s alt~• lallawing groups?
•

Dan•t Belong

.

'.

Attend
Mar, than one,
a month

•• Relieiaus
<••I• church>

0

□

□

b, Educational ·
school,
parent 1raups)

□

.□

0

c, So~al
bawlint 1raups,
scautint traups)

<•·•·

0

□

0

d, Palitical
<••I• work tor .
lacal candidate>

□

□

0

- ,....
;,:

Attend
Less than ance
a manth

FOR CHURCH MEMSERS, are
you a •••bar of any ca-itt••
ar do wou have any other
duties in your church?

11,

LIFE EUENTS

GOOD

BAO

□

□

HEALTH

During the past year did you have
any health prable■ s? Did you:
17, have ••Jar personal illness

ar inJurv?

,11186
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Pat hnt lDI 1

Pater 4 ·

GOOD
18, have maJor chant• in

□

□

□

□

□
□

□
□

□
□

□
□

□

□

27, chant• to a new type of work?

□
□
□

□
□
□

21, chant• your wark haur1
or condltlon1?

□

□

29, chant• in your r11,on1ibiliti11
at work?

□

□

□
□

□
□

□
□

□
□

□

tJ

eatint habit1?

19,

have maJor chant• in
1l11pint hablt1?

20, have ■aJor chant• in u1ual type
and/or a■ount of recreation?
21, have

■aJar

dental wark?

22, tit pr11nant <not includint

pr111nt pretnancy>?

23, have a ml1carriat1 or abortion?
24, have ■-Jar difflculti11 with
birth cantral plll1 or d1vlc11?
WORK

Jurlnt the past year did you have any
chant•• in your work situation? Did your
~. have difficulty flndtnt a Jab?
26, betln work out1ld1 the

ha■ 1?

30, have troubl11 at work with
your ••layer or cowork1r1?
31, have

■aJor

bu1ln111 r1adJu1tm1nt?

32, were yau fired ar laid
aff fro■ work?
33, retire

fro■

work?

4, take cour111 by.mail or 1tudy

at ho•• ta help yau in ~our. work?

'4/1/16
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Pa111,

GOOD

BAO

□

D

□

□

37. ch1n11 carter 1011 or
acadt■ ic maJor?

□

□

38. have probl1m1 in 1chaol, callttt,
ar training program?

□

□

□

□

□

□

□

□

SCHOOL
Curing tht past year, did you have any
chang11 i~ your school situation? Did you:
3S. begin or c1a11 1chaol, call1g1,
ar training progra■?
36. change 1chaol, callttt,
or training pragraa?

RESIDENCE
During the laa1 year did you have chan111
in tht place whtrt YOU live? Did YOUI
-39. have dirficulty rinding hau1in1?

co.

chan11 rt1idenct within th• 1am1
town, city, 1tat1, ar country

41. have• ••Jar chant• in your living
candition1 Cha■• i ■ prav1m1nt1 ar a
decline in your ha•• ar n1i1hbarhaad>!_
LOVE AND 11ARRIA&E

During the las.t year, did you have any chan111 in
your lave relatian1hip1 ar marriage? Did YOUI

42. b11in a new, cla11, personal
r1latian1hiP?

u.

beca•• 1n1111d?

44. have bayrritnd prabl1m1?
4S. break l!P with a bayFri1nd or

break an 1n1111m1nt?

,/1/86

□
□
□

□
□
□

D

□
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Pa111 6

Pat hnt IOI:

GOOD
46. t•t urrled <or b11ln to
live with 1o■ eon1>?
47. ch1n1e in clo1ene11 with
,aur 1pou11 ar partner?

BAD

□

41. have lnfldellt, in ,our
r1latlon1hlP <cheatlnt by
,au or hla>?

□

□

□

□

49. have trouble with in-laws?

□

□

□

□

□

□

□
□

□
□

□

□

,o. 11,arat, fro■ IPOUII or
partner due ta conflict?

51. 11parat1 fro■ 1pou1e or partner
due ta work, travel, etc.?
52. tit back tot1th1r with IPOUII
or ,a- -~rafter a breakup?
·1. 11t c:

ced?

•.A• have a chant• in ,our 1pou11 or

partner's work out1ld1 th• ho■•
(b11lnnin1 work., c1a1lnt work,
chan1in1 Jobs, r1tire■1nt,. etc.)?

FNIILV MD CLOSE FRIENDS
Durint the lu1 year, did ,ou have an, chan1e1
in your r1latian1hiP with faally or rr11nd1? Did yous

ss.

tain a n·,w full-, •••b•r <throuth
birth, adaption, relative movint
in, etc.>?

□

□

56. have• child or faaily member leave
h. . C4u• to urriate, to attend
col1111, or .for 10•• other reason>?

□

□

57. have a uJor chant• in the health or
behavior of a ra■ ily member or close
friend <illn111. accident,, drug or
disciplinary problems, etc,>'

□

□

/1/86
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Pa111 7

51, 1xp1rt1nc1 the death of
1pou11 or partner?
59, 1x,1ri1nc1 the death of a child?
60, 1x,1rt1nc1 the death of a family

•••b•r or cla11 friend?

61, 1xp1rt1nc1 the birth of a 1randchild?
62, have a chan11 tn the martial

1tatu1 of your Parents?

Patient 1011
GOOD

BAD

D
D

D
D

□
D

D
D

□

D

PARENTINS
Durlnt the las1 year, did you 1xp1ri1nc1 any of the
follawlnt with r11p1ct ta your children? Did yau1
63, have a chant• in child

care arran11a1nt1?

~·· have canfllct1 wlth IPOUII ar
partner about par1ntln1?
65, have canfllct1 wlt~ chlld'1

· 1randpar1nt1 <or other important
p1r1an> about par1ntln1?

66, take an full r11pan1ibility far
.Par1ntln1 a1 a 1ln1l1 parent?
67, ~ave custody baltl11 with

rara1r 1,au11 or partner?

□

□

D

D

D

□

D

□

□

□

PERS0N."L AND SOCI~

Durtne the lasi. year, did you have any or the rallawint
chant• ln your p1r1anal 11r,1 Did yau1
61, have a .. Jar p1r1anal achtev•••nt?
69, have a ..Jar d1ct1tan r19ardtn1

.

your t•1diat1 future?

_..4/1/16
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D

□

□
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GOOD
70. have a change in your personal
habits (your dress, lil1-style,
hobbies, etc.>?

□

□

□

□

□

□

□
□
□

□
□
□

□

□

□

□

□
□
□

□
□
□

81, have• ..Jar chant• in linances
Cincraa1ed or decreased income>?

□

□

82. taken a ■ad1rat1 purchase, such
•• a T,V,, car, freezer. etc,?

□

□

53, take an a

□

□

71. have a change in your
religious beliefs?

12. have a chan11 in your
palltlcal beliefs?
73, ••P•rltnc• the l011 ar daaage
al personal property?
7C. take a vacation?

7'. take• trip ather than a vacatlan?
76. have a chan11 ln fully
g1t-ta11th1r1?

n.

have a chan11 ln your social
acttvltl11 <clubs, ■avl11,
vl1lttn1>?·

78, ..k, new friends?
79, ..k. UP with a friend?

ao.

ac~ulrt ar lase a pet?

FINANCIAL
Durtn1 the lu1 year did yau have any changes
in your financial 1ttuattan? Did yau1

■aJar purchase or a
loan, such as a ~ome,
bu1ln111, property, etc,?

■art1a11

,/1/86
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84, experience a forecl01ure on

a

as,

Patient IDl1

Pa9e1 9

■orttate

or loan?

~ave credit <ratint> difficulties?

GOOD

BAD

□
□

□
□

□

□

□
□
□

□
□
□

□

□

□•

□

CRIME AND LEGAL MATTERS
Durint the lu1 year did you experience
any letal Proble■1? Were you:·
86, robbed?

87, a victi• at a violent act
<rape, a11ault, etc,>?

aa.

involved in an accident?

89, involved in• law 1uit?
~. involved in• ■ inar violation at
the law Ctratrtc tickets, disturb-.
int the peace, etc,>?
91, involved in letal trauble1

re1ultin1 in your beint
arrested ar held in Jail?

OTHER
Other recent experiences which have had
an i ■Pact an your lite, Li1t and rates

------------------------------------------------------------------------------------------------94,

-----------------------------------------------------

4/1/86

