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ABSTRACT

RISK DISCRIMINATORS RELATED TO THE

INCIDENCE OF PRETERM LABOR OR DELIVERY

Preterm delivery is a major contributor to infant morbidity and
mortality in the United States. Unfortunately, the incidence of
delivery prior to 37 weeks gestation has remained unchanged for the past
five to ten years in Tennessee. Risk assessment, preterm labor
prevention programs and early intervention have not been successful in
reducing the 16% incidence of preterm deliveries as reported by the
Tennessee Perinatal Data Center.

The purpose of this descriptive study was to investigate selected
risk factors such as smoking, sexual practices, infection, anemia,
perceived stress, reported social support and stated desire for the
pregnancy and their correlation to the incidence of preterm labor and
delivery. Roy's Adaptation Model provided the theoretical framework for
the study.

A non—probability convenience sample was used. Subjects were women
who agreed to participate and in the final analysis continued to meet
inclusion criteria. Of the 100 subjects, 14 were excluded due to
pregnancy complications, fetal anomaly, or other factors; 20% of the
final sample experienced preterm labor. Subjects were recruited from
four area health departments and the University of Tennessee Medical

Center at Knoxville prenatal clinics.
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Data collection was conducted over a seven month period and
utilized interviews and questionnaire completion. Instruments included
the following: Problem Oriented Prenatal Risk Assessment System
(POPRAS), Cohen et al.'s Perceived Stress Scale (PSS) and a
questionnaire developed by the researcher.

Measures of central tendency and frequency distribution were
employed to describe characteristics of the sample. Categorical
variables were analyzed using frequency distribution. Correlational
analysis was used to test the hypotheses. An Alpha level of p < .05 was
selected as the level of statistical significance.

There was a significant relationship between urogenital infection
and incidence of preterm labor. However, other hypothesized
relationships were not supported by the data. Recommendations for

nursing practice and future research were offered.
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CHAPTER 1

INTRODUCTION

Babies born too tiny and too soon represent a ma jor problem that
continues to plague health care providers worldwide. In the United
States, the leading cause of perinatal morbidity and mortality is
preterm birth (Bragonier, Cushner, & Hobel, 1984). It is estimated that
6% to 10% of all births occur before 37 weeks gestation (Creasy, 1988)
and that "90% of low birthweight babies borm in the United States are
preterm births” (Berman, 1985, p.9). In Tennessee, the incidence of
preterm birth remains higher than the national average, as it has for
the past five years (Perinatal Data Center for the State of Tennessee,
1989).

Preterm birth is distinguished from low birthweight by definition.
The World Health Organization defines preterm birth as the delivery of
an infant prior to the completion of the 37th week of gestation
irrespective of birth weight (WHO, 1972). 1In contrast, the growth
retarded infant is one of low birthweight (LBW) if the weight is less
than or equal to 2500 grams after 36 weeks gestation (Bragonier, et al.,
1984). The very low birthweight (VLBW) infant is one with a birthweight
of 1500 grams or less (Institute of Medicine, 1985).

In the early 1970's, Emile Papiernik, who is credited (Bragonier et
al., 1984) as the first to critically analyze the relationships of
multifactoral precursors, began the first of many research endeavors
related to preterm labor and delivery. Proposing a method "Le
coefficient de risque d' accouchement premature"” (1969), Papiernik

1




suggested that factors related to social variables, past medical

variables, and current pregnancy variables would be predictive of those
women destined to deliver prematurely. Papiernik's and Kaminski's
(1974) work heralded an innovative approach in the assessment and
management of women during pregnancy in an effort to decrease the
incidence of preterm labor and delivery. Subsequent to Papiernik's
work, others have adopted, adapted or modified various risk assessment
approaches to guide research and clinical practice in an attempt to
lower the incidence of preterm birth.

The current project is an effort to investigate assessment
discriminators that identify the woman at risk for preterm labor.
Unlike most previous work, this analysis includes women who had pretern
labor but subsequently delivered at term (>37 weeks). This study has
other distinguishing characteristics from previous projects. These
characteristics include recruiting women who were 1) predominantly of a
financial status to qualify for Medicaid; 2) considered to be
obstetrically low risk; and 3) from both rural and urban areas. The
majority of the participants received prenatal care from a nurse in
advanced practice.

Overview of the Problem

In the United States, children die at an alarming rate during their
first year of life. In 1986, the United States ranked 19th behind many
other industrialized nations for infant mortality with a rate of 10.6
deaths per 1,000 live births (U.S. National Center for Health
Statistics, 1986). The Tennessee infant mortality rate was reported as

11.5 deaths per 1,000 live births for the same year. The National




Infant Mortality Surveillance reported that "Approximately 40,000 U.S.
infants die before reaching their first birthday” (Morbidity and
Mortality Weekly Report, 1989). Contributing to these significant and
embarrassing statistics, preterm birth and low birthweight are linked
phenomena that represent a major health care problem.

The association of infant mortality, low birthweight and delivery
prior to 37 weeks gestation is not a new issue. These phenomena have
been the focus of health promotion priorities and research for many
years. Preterm labor and delivery as a significant problem related to
social and personal factors was described as early as 1947 (Eastman,
1947). Shapiro, Schlesinger and Nesbitt (1968) reported that two thirds
of the deaths before 28 days of life were related to a birthweight less
than 2500 grams. Four of the 13 priority objectives issued by the
Surgeon General in 1979 were directed toward (1) reduction of the infant
mortality rate (IMR), (2) the reduction of the neonatal death rate, (3)
the reduction of the perinatal death rate and (4) the reduction in the
incidence of low birthweight (less than 2500 grams) infants. In their
1989 report, Hogue, Strauss, Buehler and Smith reported that the
projections that had been made in 1986 correctly forecast that most of
the 1990 objectives would not be met.

The lack of progress in the reduction of the incidence of low
birthweight (LBW) infants has been offered as an explanation for the
failure to meet the goal of reduced infant mortality. TIdentified as
"the most important determinant of infant survival” (Hogue et al, 1989,
p. 2), LBW infants accounted for 60% of infants who died in 1980. 1In

1987, the National Center for Health Statistics (NCHS) reported that the



incidence of live born infants weighing less than 2,500 grams, remained
unchanged since 1980. Further, the incidence of live birth infants who
weigh less than 1,500 grams has been increasing (MMWR, 1988).

The LBW infant was the focus of the 1985 Institute of Medicine's
(I0M) publication which summarized the findings of an interdisciplinary
committee's work. Convened "to study the causes and prevention of
premature birth and intrauterine growth retardation, the twin
contributor to low birthweight” (IOM, 1985, p. 1), the committee
concluded that "...the prevention of low birthweight could contribute
significantly to a reduction in infant mortality in the United States
and, more generally, to improved child health” (p. 1).

According to Hoffman and Bakketeig (1984) preterm births account
for between 50 and 707 of all perinatal deaths. McCormick (1985) states
that "Within birthweight groups, the risk of mortality is not uniform
and varies with gestational age. For a given birth weight, the longer
the duration of gestation up to 42 weeks, the lower the mortality"” (p.
83). The association of low birth weight and mortality is more readily
identified than that of morbidity because the relationships are still
being defined (McCormick, 1985).

Multiple problems related to preterm delivery and low birthweight
involve both immediate and long term sequelae. Initial physiological
adaptation to life involves a delicate balance. Specific pathologic
phenomena reported as ramifications of preterm labor and delivery
include respiratory distress syndrome (RDS), bronchopulmonary dysplasia
(BPD), patent ductus arteriosus (PDA), necrotizing enterocolitis (NEC),

hyperbilirubinemia, apnea, intraventricular hemorrhage (IVH), and




retinopathy of prematurity (Brown & Epstein, 1984; McCormick, 1985).
These problems only address the immediate physiological response to
preterm birth. Stated in terms of nursing diagnoses (Tribotti, 1990)
immediate concerns for care during the transition to life include the
following: potential for injury related to emergency admission,
potential for impaired gas exchange, impaired thermoregulation,
alteration in nutrition, potential for fluid imbalance, potential for
injury to the brain, eyes, or skin and altered parenting (p. 19).

The cost of survival, estimated at approximately $1,000 per day for
the newborn in intensive care (National Perinatal Association Bulletin,
1989), is an economic burden to the family and society. In general,
this cost only describes the immediate care costs. McCormick, Shapiro
and Starfield (1980) estimate that 40% of high risk survivors average an
additional 16 days of hospitalization during their first year. The IOM
(1985) report proposed that school related developmental problems may be
an additional sequelae of preterm birth and LBW (p.3). The lifetime
impact of this issue remains to be adequately demonstrated.

There is little in the literature, addressing the direct and
indirect costs to a family when a baby is born LBW and preterm. Noted
as a phenomenon associated with the single, poorly educated, young, and
economically deprived (IOM, 1985: Kessel 1984), preterm birth and its
related problems is a significant issue. The dollar expense is only one
aspect of cost.

An additional indirect cost to the family may be seen in family
function and interaction. Previous family relationships and dynamics

influence individual responses to a preterm labor or delivery and



subsequent health status of the infant. Johnson (1986) asserts that if

the family relationships are inadequate or dysfunctional prior to the
delivery of a preterm infant, problems will be compounded after
delivery. Even intact families experience the same myriad of
adjustments. All families experiencing preterm birth must deal with
fears, grief, guilt, and shifting family roles, as well as emotional,
physical, and mechanical separation (Johnson 1986, p. 132).

The cost related to preterm labor and delivery are indeed enormous
and recognized. As a health care issue the prevention of LBW is
receiving much attention:

The prevention of LBW has been identified by the National Institute

of Child Health and Human Development as a major research

initiative. Research is focusing on mechanisms involved in
premature labor and intrauterine growth retardation, evaluation of
methods for preventing and treating disorders affecting LBW, and

racial and ethnic differences in mortality and LBW (MMWR, 1988, P

407-408).

As part of this initiative, several major research endeavors have helped
to define risk assessment as the basis for preterm birth prevention
programs (Creasy, 1988; Herron, Katz, Creasy, 1982; Konte, Creasy &
Laros, 1988; Main, Gabbe, Richardson & Strong, 1985; Moore et al, 1986).

According to Herron and Dulock (1987), 6 - 8% of all live births in
the United States are preterm (p. 9). Iams, Peacemen and Creasy (1988),
report the incidence of preterm delivery to range from 2.4 to 16.3%.
These authors also assert that the current risk assessment methods
predict only 50% of the women who are destined to deliver preterm. It
is significant to note that the focus of most risk assessment is

directed toward physiologic and anatomical changes as compared to

behavioral or psychosocial issues.



Today, even in the age of advanced technology, the phenomenon of
preterm birth and the LBW infant remains a plaguing problem for families
and health care providers. Preterm birth is the major contributor to
infant mortality in our county and state. The incidence of deliveries
prior to 37 weeks gestation has remained unchanged in the United States
for the past ten years. Preterm deliveries in Tennessee's Level 3
Regional centers accounted for 16% of all deliveries in 1988 (Perinatal
Data Center for the State of Tennessee, 1989). If there is to be any
hope of reducing the incidence of preterm birth in the state of
Tennessee, it is essential to identify factors that may be related to
its high incidence in our population.

Problem Statement

The purpose of this study was to investigate selected risk
assessment factors such as smoking, sexual practices, infection, anemia,
perceived stress, reported social support and stated desire for the
pregnancy and their correlation to the incidence of preterm labor and
delivery.

Research Hypotheses

1. Women who have higher perceived stress have a higher incidence
of preterm labor or preterm delivery.

2. Women who have higher general social support have a decreased
incidence of preterm labor or delivery.

3. Women who have more frequent sexual activity have an increased
incidence of preterm labor or delivery.

4. Smoking and anemia have a synergistic impact on the incidence

of preterm labor or delivery.




5. Women who have urogenital infections have an increased

incidence of preterm labor or delivery.
6. A stated desire for the pregnancy is related to a lower
incidence of preterm labor or delivery.
7. Women who perceive higher support from the father of the unborn
baby have a lower incidence of preterm labor or delivery
Theoretical Framework

Roy's Adaptation Model

The Roy Adaptation Model (1984) provides the framework for this
study. Roy describes the individual as a biopsychosocial being who is
constantly interacting within a changing environment. The environmeut
provides or produces both interual and external stimuli. The individual
copes through one of two subsystems, the cognator or the regulator
subsystem. Coping in the cognator subsystem is accomplished by the
expectant woman through processes of perception, information processing,
learning, judgment and emotion (Sherwen & Mele, 1986). Contrastingly,
in the regulator subsystem, adaptation to the environment occurs
automatically through neural-chemical-endocrine processes. Both the
regulator and cognator subsystems function in synchrony with one or all
the four adaptive modes: physiological need, self-concept, role
function and interdependence modes.

The physiological mode deals with the maintenance of physical
integrity. Basic biological functions, processes and needs comprise
physical integrity. The self-concept mode focuses on the need to
maintain psychic integrity; this mode deals with the self appraisal of

the physical and personal self. The role function mode focuses on the



need for social integrity. Role function involves or includes the
sociocultural definitions of duty and functions within society's demands
and expectations. The interdependence mode also is focused upon social
integrity. However, interdependence is directed more toward the nature
of interpersonal relationships in balance between dependence and
independence.

Pregnancy creates a temporary state requiring the woman to
accomplish major adaptation in each of the four adaptive modes. The
pregnancy in and of itself may become the focal stimulus that creates
disequilibrium within the zone of adaptation. The omset of preterm
labor represents the body's inability to meet the physiologic demand to
maintain the pregnancy. Smoking and anemia as covariables or in
isnlation may produce an additional adverse focus that initiates
maladaptation. As such smoking and/or anemia may create a physiologic
imbalance precipitated by the focal stimulus of decreased oxygenation.

As part of self-concept, the expectant mother's feelings and
perceptions have the potential to influence her acceptance of the
pregnancy, and her self-image. Additionally, the woman's progression
through the tasks of pregnancy may be related to self-concept.
Inability to accomplish adequate positive self-concept integration may
perpetuate stress which in turn may initiate some neuronal mechanism
leading to preterm labor.

Self-concept may also be linked to role function. An example of
inability to meet role function may be seen especially in the event of
the single mother and an unplanned pregnancy. Negative health behaviors

such as smoking may demonstrate the woman's inability to fulfill role




function. Such a behavior would demonstrate the inability to meet

expectations from health care providers or other society members.

As a final consideration, the interdependence mode is also focused
on social integrity. Interdependence in pregnancy requires that the
expectant woman assume a symbiotic relationship with the fetus. Preterm
labor or delivery may represent the ultimate inability to develop that
relationship. Lack of social support systems or inadequate systems could
account for the maladaptation or incomplete adaptation.

Roy defines nursing as a science and a practice. Further, she
describes nursing as an interactive process. As part of that process,
the nurse must first assess the presence of adverse or potentially
adverse stimuli, coping behaviors, and influencing factors (Roy, 1984,
42 - 62). Once deficit or excess stimuli are identified, the nurse must
utilize the nursing process to facilitate a return to the zone of
adaptation through the appropriate nursing diagnosis, plan,
implementation and evaluation.

Nominal Definitions

1. Preterm labor - The onset of uterine contractions documented by
palpation or electronic monitoring prior to 37 weeks (259 days)
gestation that require intervention.

2. Preterm delivery - The delivery of the fetus before the
completion of the 37th week of gestation.

3. Anemia - A reduction in the number of circulating red blood
cells below acceptable norms or the reduction of oxygen potential below

acceptable norms.
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4. Infection - The presence or empirical evidence of pathological
bacteria, virus, or fungus as noted by observation or report from wet
prep, gram stain, culture media.

5. Smoking - The use of a combustible tobacco product.

6. Passive smoking - The individual does not use a tobacco product
but is exposed to another's tobacco smoke in the home environment.

7. Smokeless tobacco — Tobacco in its non~combustible state
utilized by placement in the mouth.

8. Social support = "...the subjective feeling of belonging, of
being accepted, loved, esteemed, valued and needed for oneself” (Pender,
1987).

9. Stress - A relationship between the individual and her
environment which is perceived as taxing or exceeding her available
resources and represents the existence of danger (Lazarus, 1984).

10. Wanted pregnancy — The pregnancy is planned and desired.
11. Sexual activity - Coitus, oral sex or masturbation.
Summary

The significance of this study can only be measured over time. In
focusing on issues related to behaviors and lifestyle, a new direction
in risk assessment may be developed. Current practices do not appear to
consistently or effectively identify those women destined to deliver
preterm. This research will build upon previous endeavors. It will
offer new perspectives. This project will provide an added dimension,
the risk assessment of the expectant woman from a more holistic

approach.
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CHAPTER 1I

LITERATURE REVIEW

This chapter presents literature related to preterm labor and
delivery. An overview of previous perspectives is provided in order to
focus the present investigation. Various physiologic processes that are
associated with pregnancy will be discussed in context with infection,
sexual transmission of infection, anemia and smoking. Additionally,
social support and stress as they may impact preterm labor and delivery
are presented.

Overview

The physiologlc or biochemical etiology of preterm labor and
delivery remains unidentified although there are several hypothesized
theories. The IOM report suggested that complex interactions of the
hormonal and metabolic changes in the uterus stimulate a cascade of
events leading to preterm labor. Stubblefield (1984) has stated:

Whatever the precise sequence that triggers the onset of cervical

softening and uterine contractions, we still lack a hypothesis that

will couvincingly explain the premature triggering of these events

(p. 10).
Animal studies demonstrate that many of the same basic mechanisms occur
but the sequence and timing of events is not the same (Stubblefield,
1984). Therefore, the ability to explore the antecedent events involved
with the onset of labor using the animal model data is unsatisfactory.

With a limited definitive explanation for the etiology of labor and
delivery, investigators have searched for a method to identify women at

risk and to propose management techniques to prevent the plaguing
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nemesis of perinatal care: preterm birth. Working parallel to
Papiernik, Fedrick and Anderson (1976) reported that the risk of
spontaneous preterm birth was related to physiologic as well as
environmental precursors. Fedrick and Anderson identified low maternal
age, maternal smoking, low social class and illegitimacy as some of the
factors related to preterm birth. Fedrick & Anderson (1976) analyzed
six variables: "age, parity, social class, height, pre-eclampsia and
smoking habit...” (p. 352). This risk assessment system did not
successfully identify the primagravida at risk.

Several risk assessment protocols have been developed modeled after
Papiernik's. Many of the factors in current risk assessment tools focus
on phenomena that occur with relative low frequency such as exposure to
Diethylstilbestrol (DES), uterine anomaly, second trimester abortions,
abdominal surgery, or hydramnios (Creasy & Herron, 1981). In the
scoring systems proposed by Creasy and Herron in 1981, low numerical
values were assigned to such factors as low socioecononmic status,
smoking, low weight gain and work outside the home. Due to the
cumbersome nature of the early assessment tools, Holbrook, Laros and
Creasy (1988) developed a "Modified Scoring System for Spontaneous
Preterm Labor.” This particular system described by Iams, Peaceman and
Creasy, (1988) includes "Major" and "Minor" risk factors. Again,
anatomical and physiologic alterations are the focus of risk
parameters. One "major” or two of the "minor" parameters place a woman
at risk of preterm labor according to Holbrook et al. (1988). However,
other than smoking, there are no environmental risk variables whether

physical, psychological, or sociological. Yet, in their analysis of the
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Obstetrical Statistical Cooperative data related to over 240,000
deliveries, Kaltreider and Kohl (1980) identified that a low
socioeconomic status accounted for 40-60% of all preterm deliveries. In
this same analysis, unwanted pregnancies were associated with 6-14% of
preterm deliveries and tobacco utilization was associated with 4-14%.
Papiernik, in 1984, emphasized the importance of social factors:

As it is recognized that there is little potential for reducing the

established medical factors, we will consider the social factors at

greater length, since they offer greater scope for prediction and

prevention of preterm delivery (p. 317).

In seeking a balance for risk assessment discriminators, Konte,
Creasy and Laros (1988) propose a key point. Based on results of a
demonstration project for Northern California, Konte et al. concluded:

Thus, although the screening system was effective in identifying a

population at higher-than-average risk of preterm labor, the

majority of spontaneous preterm labors (60%) and spontaneous
preterm deliveries (64%) in the total population were not in the
high-risk group. This points to the necessity of directing preterm
birth prevention activities toward the low-risk as well as
high-risk populations, and of improving identification of high-risk

women (p. 730).

Infection

To better understand the role of infection in preterm labor and
delivery, it is necessary to evaluate and identify various pathways that
microorganisms enter the uterine cavity. (Romero, Mazor, & Oyarzun,
1988). Polk (1984) identified five mechanisms by which potentially
pathogenic organisms gain access into a sterile environment and
consequently precipitate preterm labor. First, they can ascend through
the vagina and cervix. Subsequently, "Theoretically organisms may pass

through microscopic defects in the membranes” (p. 87). Second,

organisms can descend through the fallopian tubes. Third, they may
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extend from an infected myometrium causing a deciduitis. Fourth,
hematologenous transfer through the tramsplacental route may allow
microbes to enter the uterine cavity. Finally, metabolic byproducts
produced by the organisms of the host in response to infection may
create an enviromment enhancing the initiation of labor. These routes
of microbial access are similar to those reported by Romero et al.
(1988).

Romero et al. (1988) reported that indirect evidence supports the
prenise that the most common route of infection is the ascending route.
Chellam and Rushton (1985) and others (Garite & Freeman, 1982; Naeye,
1983) proposed a relationship between congenital infections and
chorioamnionitis. The bacteria identified from amniotic fluid are often
the same as those commonly found in the genital tract (Gavett, Hummell,
Eschenbach, & Holmes, 1986; Pankuch, et al., 1984; Romero et al.,
1988). - Additionally, a study of twin placentas found that histological
chorioamnionitis was most commonly associated with the presenting twin
(Naeye et al, 1983).

Romero, Mazor and Oyarzun (1988) proposed a four stage progression
in the development of choriocamnionitis. Stage I involves pathogenic
overgrowth in the vagina or cervix. Stage II initiates the inflammatory
process secondary to the microorganism's ascent into the uterine
cavity. The microorganism causes a deciduitis which may be more easily
identified by immunofluorescense than by histological exam. Still in
Stage II, the pathogen invades the chorion and amnion and/or fetal
vessels causing a choriovasculitis. Stage III is initiated by the entry

of the pathogenic microbe into the amniotic cavity which marks the
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intra~amniotic infection. The final stage, Stage IV, involves the
microbial invasion of the fetus through one or more ports such as the
oral, ocular, or nasal (p. 98 - 100). Naeye and Blanc (1970) estimated
that the overall perinatal mortality attributed to amniotic fluid
infections was approximately 6 per 1000 live births.

In the presence of chorioamnionitis, a fetal response to the
inflammatory process is evidenced by adrenal hypertrophy. Naeye and
Blanc (1970) found the fetal adrenal gland to be 19% heavier in the
pretern infant as compared to the term infant at autopsy (p. 557). The
adrenals demonstrated "increased cytoplasmic mass of the individual cell
in the permanent zone of the gland"” (p. 555). Liggins (1969) had
previously postulated that the fetal adrenal secretions were involved in
the initiation of labor by some undetermined wmechanism. Naeye and Blanc

(1970) proposed based on their findings that the "...Hyperfunction of
the adrenal cell offers a possible mechanism by which infection may
initiate labor” (p. 555).

Hameed, Tejani, Verma and Archbald (1984) investigated "silent
chorioamnionitis” as a cause of failed arrest of preterm labor. Silent
chorioamnionitis would correspond with what Romero et al. (1988)
referred to as a subclinical intra-amnionitic infection or the presence
of bacteria in the amniotic cavity without overt clinical manifestation
of chorioamnionitis (p. 262). Using markers such as maternal serum
C-reactive protein, AF white cell count, gram stain, and cultures to
identify pathogenic origin, Hameed et al., found an association of

silent chorioamnionitis and refractory labor. Those patients who failed

tocolysiﬁ/(arrest of labor) had twice the incidence of positive
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placental histopathological changes as compared to those with successful
tocolysis. Their findings supported the premise that one can have a
chorioamnionitis without clinical signs. Conversely, a study of 120
women by Duff and Kopelman (1987) failed to replicate Hameed et al's
findings. Inherent medical and socioeconomic differences were offered as
a possible explanation for the discrepancy.

Sexual Transmission of Pathogens

There appears to be a significant relationship between sexually
transmitted disease, infection and the onset of preterm labor. Among
the infectious agents which have been implicated in preterm labor are
several commonly defined as sexually transmitted. These organisms
include chlamydia, gonorrhea, hepatitis B, mycoplasma, group
B-streptococcus, hemophilus and syphilis. Although the evidence of a
relationship between infection and preterm is formidable, the current
risk assessment tools place little consequence on the association
between infections of the urogenital tract and preterm labor and
delivery (Creasy, 1988; Creasy, Gumner & Liggins, 1980; Muzick, Daikoku
and Burnhill, 1980; Mahan, 1985; and Papiernik, 1984). Because sexually
transmitted disease is linked to sexual practices it is reasonable to
investigate the association of sexual frequency, infection, and preterm
labor.

That bacteria or pathogens may ascend through the cervix has been
previously described (Polk, 1986; Romero et al., 1988, Toth et al.,
1988). The role of cervical mucus as a barrier to bacteria does not
appear to be widely studied. One study (Enhorming, Hudlt & Melen, 1970)

evaluated barrier capabilities and found that cervical mucous does
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manifest bactericidal activity throughout the menstrual cycle (p. 534).
The effect, however, is the least significant during the midcycle,
ovulation (p.536). The effect in pregnancy is not documented.

Ineffective barrier properties may promote accessibility and
survivability for microorganisms. Does the decreased
bactericidal activity during ovulation and fertilization allow bacteria
to migrate through the cervical mucus and sequester? Change during
pregnancy remains to be demonstrated. Minkoff (1983) suggested that the
"interaction between a patient's vaginal flora and her local defeuse
mechanisms (antibacterial activity of amniotic fluid and cervical
mucous) may help determine who delivers prematurely" (p. 137).

Straus reported in 1961 that antibodies had been found in vaginal
secretions. Based on other investigations, Straus stated that these
antibodies appear to be formed locally. Referred to as a
"muco-antibody"” she suggested that the antibody formation provides a
ratiounale for local "effective antimicrobial prophylactic immunity” (p.
617). Further implication of antigen antibody response is moted in the
identification of anti-sperm agglutinins found in the cervical
secretions in pregnancy (p. 618).

In a recent analysis, McGregor (1987) suggested that the
cervicovaginal microorganisms produce a variety of factors or enzymes
that allow passage of the pathogens. As part of the inflammatory
response, certain bacteria may trigger a release of immunoglobulin A
(IgA) specific protease. IgA is present in cervical and vaginal
fluid and is noted to be an "important attribute of the mucosal

membrane.” (p. 6). Proteases produced by bacteria in the immediate
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environment may override host defenses found in the mucous plug which
normally closes the cervix during pregnancy. Perhaps an ineffective
level of neuramic acid acts synergistically with bacterial neuraminidase
and mucinase production.

In 1986, Witkin examined "the ability of seminal fluid to induce
suppressor cell activity from peripheral blood mononuclear cells" (p.
364). As support for this hypothesis, he reported from the findings of
others that seminal fluid demonstrates immunosuppressive properties.
Some of these include a reduction of complement activation or reduction
in the production of antibodies to T-lymphocyte dependent or independent
antigens (p. 364).

Prostaglandins are abundant in seminal fluid. Witkin also
evaluated the effect of antibody to prostaglandin E2 (p. 366). He found
using rabbit anti PGE7 IgG that the ability of seminal fluid to induce
suppressor cells was increased by 60% as compared to the controls (p.
367). Further, a recent investigation describes supportive data for
Witkin's (1986), immunosuppression and preterm labor and delivery.
According to Toth, et al.

...0ne can speculate that the adverse effect of intercourse

on pregnancy outcome manifests itself through a bacterial and
immunological mechanism. The combination of semen—induced immune
suppression and alteration in cell-mediated immunity associated with
pregnancy increases the likelihood that bacteria present in semen will
productively infect the female after coitus. (p. 727).

Amnionitis was associated with preterm delivery and the presence of
immunoglobulin (IgG) antisperm antibodies in a project reported by Toth

et al. (1988). As part of their study, blood was drawn from 193 women

during the first prenatal visit. Sperm antibodies were quantified by
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enzyme-linked immunosorbent assay (ELISA) developed by Witkin, Richards,
Bogiovanni and Zelikovsky in 1983 (Witkin, 1986).

Toth et al. (1988) also indicated three other significant
predictors in the etiology of preterm labor that involved an
inflammatory process. These include a patient history of intrauterine
device (IUD) use, pelvic inflammatory disease and infections as related
to an increased number of pathological species present at the time of
the first prenatal visit. Toth et al., on the other hand suggests that
a pre-existing infection within the uterine cavity is the predisposing
element in the progression of amnionitis as related to preterm labor and
delivery.

Bacteria are thought to initiate the prostaglandin cascade in
chorioamnionitis (Pankuch et al., 1984). There have been several
reports that support the role of prostaglandins (PG) related to uterine
activity (Casey & McDonald, 1984; Speroff, Glass & Kase, 1983). The
particular series of PG associated with preterm labor are PGE; and PGFy
(McGregor, 1987, p.2). McGregor offers support for the role of PG in
labor based on the following observations:

1. PG can cause cervical ripening at any gestation.

2. Increased arachidonic acid concentrations are found in the

amniotic fluid of laboring women.

3. Direct injection of arachidonic acid stimulates labor

4. Prostaglandin synthetase inhibitors (aspirin, Indomethacin)

inhibit 1labor.

5. Direct application of PG to the cervix causes contractions

(p. 2).



McGregor additionally proposes that "fetal membranes are the

primary source of arachidonic acid and in conjunction with membrane
phospholipids trigger events in the microbial-host interaction leading
to preterm labor (p. 2). Bennett, Rose, Myatt and Elder (1987) suggest
that abnormal colonization in the "genital tract may lead to an increase
in the arachidonic acid metabolism in amnion cells” (p. 649). Bejar,
Curbelo, Davis and Gluck (1981) proposed after the analysis of 17
various bacteria that certain microorganisms produce phospholipase (PA2)
activity. This activity in turn produces a "deacylation of arachidonic
acid from amniotic phospholipids” (p. 479). This is followed by an
increase in free arachidonic acid and therefore increased PG
productioun. Lipase disruption of the decidual cell way additionally
trigger lysosome release of platelet activating factor (PAF) (McGregor,
1987). PAF has been implicated in the stimulation of PG formation in
the amnion tissues and is linked to PLA2 activity according to Ban
(1985). Bejar et al. also previously demonstrated PLA2 activity related
to genital tract organisms (p. 481).
Stress

Another factor that may be directly or indirectly related to the
onset of preterm labor involves the psychosocial dimension. Belief in a
holistic or "bodymind" approach mandates further investigation into the
role of stress. As pointed out by Lyon and Werner (1987) stress can be
categorized as a stimulus, response, or transaction, although some
nursing literature on stress is atheoretical.

The stimulus model proposes a focus of disruption. The stimulus

stress model states that if there is an increase in multiple life event
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changes then one's vunerability to illness is increased. Holmes and
Rahe's research has provided the theoretical framework of this model.
The response model defines stress as nonspecific disruptive response
which iIs caused by a "noxious stimulus or stressor” (p. 7). The
theoretical framework for the respouse model is based on Seyle's (1956)
work and describes a physiologic response, "regardless of the cause,
situational countext, or psychological interpretation of the demanding
situation” (p. 7). Stress categorized as a transaction was described as
a "concept that has heuristic value but in itself cannot be measured”
(p. 8).

As defined by Lazarus (1966) and Lazarus and Folkman (1984), stress
as a trausaction involves an integrated dynamic relationship between the
individual and their enviromment. Stress is "but a rubric consisting of
many variables and processes” (Lazarus and Folkman, 1984, p. 12).
Lazarus and Folkman have identified that the individual's appraisal of a
particular event determines if the given environment is taxing or if the
stress exceeds available resources. The third component of stress as
Lazarus defines it, is the individual's perception and the evaluation of
the existence of danger (1988, p. 21).

Appraisal is a key concept of stress, rather than cause and effect,
in Lazarus' model. Cognitive appraisal may be either primary or
secondary and involves the process of the individuals' categorization of
the encounter. Additionally, cognitive appraisal evaluates the various
facets of the stress in respect to its significance for well being (p.
53). Lazarus states that people cope with stress by constantly changing

cognitive and behavioral efforts in order to manage demands
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that are overtaxing to them. Types of coping behaviors can be either
emotion focused or problem focused (p. 150). These methods are not
mutually exclusive as most individuals use a combination of behaviors.

Lazarus and Folkman (1984) identified three routes by which coping
affects health. As proponents of the psychosociobiological etiology of
illness, they propose the "Generality Model of Illness” (p. 219). In
their theoretical framework coping can influence the frequency,
intensify the duration and pattern of neurotransmitter chemical
reactions. Secondly, they cite that coping affects health negatively
when it involves an excessive use of harmful chemical agents. Finally,
Lazarus and Folkman propose that emotion—-focused coping impairs health
by impeding adaptive health behaviors (p. 215 - 219).

Caplan (1981) defined stress in terms of a discrepancy between
demands made and the organism's ability to respond:

... a condition in which there is a marked discrepancy between the

demands made on an organism's capability to respond, the

consequences of which will be detrimental to the organism's future

in respect to conditions essential to its well-being (p. 414).
Further, Caplan proposed that an individual's response to a stressful
event occurs within four phases. The first phase involves direct action
by the organism in an attempt to reduce the threat or its consequences
or manipulation in order to physically escape. Phase two involves the
ability of the organism to utilize previously developed skills to enable
productive functioning in lieu of a "situation of frustration and
confusion” (p. 415). Phase three involves emotional arousal with the
development of recognizable feelings of anxiety, anger, grief, or

depression for example. Attempted resolution is accomplished through
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the utilization of coping mechanisms which may or may not work
effectively. It is within this context that Caplan has proposed that
support systems facilitate resolution of stress. Phase four in Caplan's
schema involves the organism's ability to come to terms with the
stressor or the threat to integrity and the subsequent progression
through the dynamic process of homeostasis with the environment. |
Bragonier, Cushner and Hobel (1984), drawing from>Se1ye's work,
define stress as a generalized adaptation:
Stress is a generalized adaptation to any stressor agent, in an
attempt to maintain homeostasis within the body. It increases
during nervous tension, physical injury, infectiomn, work or any
strenuous activity (p. 67).
Described by Selye (1954) as the "General Adaptation Syndrome (GAS),"
the response to stress consists of an alarm response followed by
adaptation which over time may lead to exhaustion if the stressor is of
excessive magnitude or duration. Building on the premise of GAS,
Bragonier et al., (1984) propose a multifactorial schema in which
various environmental stressors stimulate a cascade of events that
ultimately contribute toward preterm labor (p. 66). The variables
proposed as significant by the authors included two broad groups:
maternal behaviors and personal maternal characteristics. Maternal
behaviors included nutritional deprivation, smoking, alcohol, drugs,
work, fatigue, change in residence, short pregnancy interval, poor
hygiene, and coitus. Personal matermal characteristics included: young
or old age, short stature, low prepregnant weight, black race, unmarried

status, prior induced abortion, low socioeconomic status, spontaneous

rupture of the membranes, and twin pregnancy. ‘
|
|
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Newton, Webster, Binu, Maskrey and Phillips (1979), using a
modified and validated Life Events Inventory, retrospectively studied
the relationship of exposure to psychosocial stress and the onset of
preterm labor in a group of 132 women during the first four days
postpartum. A direct relationship was found between the number of major
life events and the onset of preterm labor. It is significant to note
that in their analysis, women of the lower socioecomomic class reported
twice the number of stressful events as compared to women of higher
socioecononic status. In a later investigation, Newton and Hunt (1984)
found that low birth weight and preterm labor were associated with major
life events as measured by a modified life events scale. There is
little recent research relating stress and pregnancy complications.

Beck in 1980 and Crandon in 1979 investigated the relationship of stress
to negative outcome. There is little or no research that investigates
perceived stress and the incidence of pregnancy complications. Further,
statements in the 1985 IOM publication support the need to investigate

the link between stress and poor pregnancy outcome.

Social Support
Social support is thought to ameliorate the effects of stress

(Antonovsky, 1987; Lazarus & Folkman, 1984). As a phenomenon, social
support is not new to our culture or to mankind. Rather, social support
has only recently been given its label and definition by social and
health care scientists. Tlahery and Richman (1986) credit the evolution

of the social support concept to multidisciplinary contributions from
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the fields of sociology, psychology and anthropology. The
anthropological origin of social bonding has been described by Hamburg
(1958). As a forerunner to the concept of social support, "social
network” was a term introduced to describe group structure by Mitchell
(1969).

Interest in the concept of social support per se was stimulated by
such authors as Cobb (1976) who described the protective effects of
social support for "people in crisis from a wide variety of
pathological states™ (p. 300). Social support has been described as a
moderator (Cobb, 1976), a buffer (Wilcox, 1981), a mediator (Mischel &
Fraden, 1987), a predictor (Mercer & Ferketich, 1988), and a
"fair-haired child” (Tilden & Galyen, 1987, p. 9) in various studies and
reviews that have been conducted since the mid-1970's.

Just as there are wany descriptors associated with the concept of
social support, there are many general and operational definitions.
According to Norbeck (1988) "...agreement has not been reached as to the
exact components that should be included in the definition of social
support” (p. 87). Development of a unique operational definition for
nursing practice is difficult due to the multiplicity and complexity of
the social support concept. Simply put, social support might be defined
as the dynamic relationship of an individual with others that results in
the perception of being loved, esteemed, valued, accepted, guided and
cared for without required reciprocity. This definition may be better
understood from a retrospective view of the social support concept.

Cobb (1976) provided the earliest definition of social support. In

his classic address, Cobb identified that information related to one or
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more of three types comprise social support. These include information
leading the subject to believe that he:

1) is cared for and loved (emotional support),

2) is esteemed and valued (esteem support), and

3) belongs to a network of communication and mutual obligation

(community support) (p. 300 - 301).

Cobb's definition of social support captures the essence of the
dictionary and thesaurus usages of the term "support.” A general
meaning that is shared between sources is the perspective of rendering
help or comfort. Approval and endorsement are other common denominators
found between definitions. Further, a general comnotation in the
application of the concept of social support is directed toward positive
perspective and health enhancement (Barrera, 1986; Caplan, 1981; Cobb,
1976; Tilden, 1983).

Contrastingly, "the darker side of social support" was presented in
a 1987 study conducted by Tilden and Galyen. Others have endorsed the
idea that social support may not always promote healthful behaviors or
have a positive impact on an individual (Antonucci, 1985; Arronson,

1989). Examples include behaviors such as overprotectiveness,

endorsement of alcohol or tobacco use, or assistance which is demeaning.
Conflict support is a phenomenon that occurs in a personal
relationship between individuals in which the provider of support is
also perceived as a source of conflict. Sandler and Barrera (1984),
observed that the stress buffering effect of a social support system was
diminished in the presence of conflict support. This situation might be

seen during care of the expectant mother in the context of the
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parent/child during adolescent pregnancy. For example,
overprotectiveness or social isolation may be parental behaviors that
interfere with situational/maturational development and task
accomplishment.

Barrera has argued that definitions of social support are either
too vague or too general and that the intrinsic "concept is in danger of
losing its distinctiveness" (p. 414). Despite this perspective, social
support concepts can be organized into three broad categories according
to Barrera. These include social embeddedness (Antonucci, 1985),
perceived social support (Sarason & Sarason, 1985), and enacted support
(Barrera, 1986).

Social embeddedness refers to the relationship to significant
others within a social environment. Social embeddedness is the
antithesis of social isolation or alienmation. Initiating with bonding
and attachment, it has been suggested that social embeddedness is first
learned in direct response to these early interpersonal relationships
(Antonucci, 1985).

Attachment and bonding may influence perceived support, which
refers to the belief that one is able to obtain assistance or empathy if
and when it is needed (Sarason & Sarason, 1985). Perceived social
support is often used interchangably with the terms "social network"” and
"psychological assets” in the literature. Multiple uses for the same
term have contributed to confusion related to the nature of perceived
social support. Schaefer, Coyne, and Lazarus (1981) defined social
support as the "perception of the supportive values of the social

interaction” (p. 382). Further, within perceived social support one
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attempts to assess the individual's appraisal of the relationship.
Additionally, perceived social support is described as the cognitive
appraisal of "being reliably connected to others..."” and
"...incorporates two dimensions, perceived availability and adequacy of
supportive ties...” (Barrera, 1986, p. 416). Tilden (1983) utilized
Schaefer et al.'s theoretical framework (1981) in her investigation
related to stress, social support and emotional disequilibrium. In this
study, perceived social support was defined as one of three types.

These included tangible, emotional and informational support.

Perceived social support has many facets and in clinical practice
is perhaps the most significant. Schaefer et al. (1981) proposed that
perceived social support might be more strongly associated with health
outcomes because, "...it is a more direct measure of the support
afforded a person” (p. 384). Clinically, it is important to remember
that perceived social support may not always be congruent with actual or
enacted support.

Enacted support is noted by Barrera as a third category of social
support. It is defined as "...actions that others perform when they
render assistance to a focal person...” (p. 417). Some might argue that
tangible support, as previously discussed, is more appropriately placed
in this category. As defined by Schaefer et al. (1981), "tangible
support involves direct aid or services and can include loans, gifts of
money or goods, and provision of services such as taking care of needy
persons or doing a chore for them"” (p. 386 - 387). A term comparable to
enacted support is received support as defined by Mercer and Ferketich

(1988).
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Crandon found increased pregnancy complications in women who
experienced emotional turmoil. Tilden (1983) found that women with low
social support and high life stress experienced increased emotional
disequilibrium. The relationship between psychosocial assets has also
been investigated (Nuckolls, Cassel & Kaplan, 1972). Nuckolls et al.
evaluéted the interactive process of social envirounment and health
outcome in what is described by Norbeck (1988) as, "...classic among the
studies that predated the use of the term social support” (p. 86).
Nuckolls et al. found that women with multiple life c¢risis and negative
psychosocial assets as measured by the Adaptive Potential for Pregnancy
Scores (TAPPS) had an increased pregnancy complication incidence.

Lack of social support may be related to preterm labor and
delivery. As noted in a 1985 IOM publication, "Ummarried mothers have a
consistently higher risk of bearing low birthweight infants than those
who are married” (p. 8). One might propose that the lack of an
interpersonal relationship with the father of the fetus, an unplanned
pregnancy or social isolation may contribute toward the incidence of
preterm labor. Further, collective factors associated with low
socioeconomic status, may be linked to the lack of adequate social
support systems. This in turn may play a role in creating a melieu
stimulating preterm labor.

Smoking

Smoking as a behavior correlating with the emancipation of women
represents a major concern in women's health care issues. Additionally,
smoking is also implicated in reproductive failure, adverse pregnancy

outcomes, fetal morbidity and perinatal mortality (Kleinman & Kopstein,




31

1987; Kleinman, Pierre, Madans, Land & Schramm, 1988). Several studies
have demonstrated direct relationships between the incidence of
spontaneous abortion, placenta previa, placental abruption, LBW infants
and preterm delivery (Berkowitz, 1981, Johnson & Dubin, 1980; Meyer &
Tonascia, 1977; Stein & Kline, 1983). Generally, the role of smoking
and adverse pregnancy outcome is related to the incidence of the LBW
infant and intrauterine growth retardation (IoM, 1985). However,
smoking is independently related to preterm birth.

The role of maternal smoking and its association with the incidence
of preterm labor has been demonstrated in several studies. In what has
been described as a "landmark paper”" by Aaronson and Macnee (1988),
Simpson (1957) was the first to describe the relationship between
smoking and prematurity. Another early investigator, Buncher (1969)
evaluated the relationship of gestational age, birthweight and maternal
smoking of 20 cigarettes daily. He reported both a 10% lower birth
weight and shorter gestation by an average of 28 hours when the
expectant woman smoked. In a more recent analysis, Shiono, Klebanoff
and Rhoads (1986) reported a 60% increase in the incidence of preterm
delivery before 33 weeks when the expectant woman smoked one pack of
cigarettes daily. Age, education, ethnicity or any of 1l other assessed
characteristics did not contribute to the high incidence of preterm
delivery. Guzick, Daikoku and Kaltreider (1984) found that smoking was
the one environmental variable identified that could be attributed to
preterm delivery. Smoking between 10 and 20 cigarettes daily was
associated with 10% of preterm deliveries, and the incidence increased

to 13% for 20 or more cigarettes. Further, there was a 20%
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increase in preterm delivery prior to 37 weeks in women who smoked as
compared to the nonsmoker. According to Myer, Tonascia and Buck (1974)
smoking is a significant factor related to preterm labor and delivery.
In their analysis, as many as 14% of preterm deliveries may be the
result of smoking. This group additiomally reported a direct
relationship between the number of cigarettes smoked and the risk of
perinatal death.

Although the intensive care nurseries provide a better prognosis
for the preterm infant than in 1975, the overall rate of preterm
deliveries has remained basically uuchanged for the past ten years.
Equally, many of the associated risk factors such as black ethnicity,
low socioeconomic status, youth and limited education have not changed
since the early to mid 80's. Further, the demographic information
related to smoking behaviors from the late 1960's to the late 1980's has
not significantly changed.

The demographics of smoking appear to be related to socioeconomic
status. TFrom a review from 1957 thru 1980, Kleinman and Kopstein
(1987), report "unmarried women were more likely to smoke than their
married counterparts”™ (p. 823). Married teenagers smoked more than
their older married peers. The pregnant black, however, is less likely
to smoke than her white counterpart regardless of age. Additionally,
these investigators report a direct relationship between educational
level and smoking during pregnancy (p. 824).

A 1989 summary suggests that most smoking behaviors have not
significantly changed (Williamson, Serdula, Kendrick & Binkin, 1989).

Compared to the early 80's, more women today are more likely to stop
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smoking during pregnancy. Blacks continue to smoke less than their
white peers and are likely to stop smoking. Pregnant women smoked an
average of 12 cigarettes per day as compared to the 20 per day of the
noupregnant women {p. 72). Again, the prevalence of smoking was highest
among those women who had less education. Thirty-five percent of those
women with less than a high school education smoked. However, the
incidence of smoking was reduced to 17 percent if the pregnant woman had
some college education. These findings are consistent with those of
Shiono et al's (1988) analysis of "Smoking and Drinking During
Pregnancy, Their Effects on Preterm Birth."

The physiologic effects of smoking are not clearly identified. The
cumulative effect of the multiple breakdown products in cigarettes is
unknown. Feldman (1985) noted the excessive number of chemicals
found in cigarettes:

Cigarette smoke has been estimated to carry between 3,000 and 4,000

chemicals including nicotine, carbon monoxide, thiocyanide, amonia,

polycyclic aromatic hydrocarbons, cadmium, plutonium, resins, tars,

oxide of nitrogen and vinyl chloride (p. 984).

Individual aspects have been studied (U.S. Department of Health,
Education, and Welfare, 1979). Nicotine because of its vasoconstrictive
properties is responsible for decreased blood flow to the uterus. The
result of generalized vasoconstriction is decreased perfusion within the
myometrium. Placentas often demonstrate premature aging and
calcification deposition related to decreased perfusion (Van Der Veer &
Fox, 1982). Cnattingius, Axelsson, Eklund and Linkmark (1985) proposed
that the nicotinic effects were a combination of temporary vasospasm as

well as the formation of permanent vessel lesions. Additionally,

Asmussen (1980) found that placentas of women who smoke were more
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fiberous, smaller and capillary deficient compared to those of women who
did not smoke.

The effect of smoking is also seen at the cellular level. 1In
addition to nicotine, other smoking by-products, such as thiocyanide
cause a hypotensive state and interfere with cellular function. The end
result is reduced oxygen utilization. Potential oxygenation to cells is
reduced additionally by carbon monoxide. This reduction is caused
because of hemoglobin's higher affinity to carbon monoxide than to
oxygen.

Only recently has the issue of passive smoking been brought to
light. Passive smoking is defined by Fielding (1985) as "the exposure
of nonsmokers to tobacco-combustion products in the indoor environment
(p. 495)... and is comprised of "side-stream smoke.” According to
Fielding, the carbon monoxide of side stream smoke is 10 to 15 volume
percent compared to 5 volume percent of main-stream smoke. Main-stream
smoke is that which the smoker directly inhales. Side-stream smoke is
that which the smoker exhales. A measurable component of side smoke is
cadmium which has been found in higher levels in placentas of nonsmoking
women (USDHHS, 1979). There is little available research dealing with
passive smoking and pregnancy outcome.

Smoking 1s a factor that is included in several of the risk
assessment tools. However, smoking is usually assigned a low numeric
value. Further, smoking is considered a risk factor only if the
expectant woman smokes 10 or more cigarettes per day. In view of the
literature's support, it may be reasonable to consider that smoking is a

more significant contributor to preterm labor and delivery than it is
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currently ranked. Smoking in relationship to pregnancy outcome is

significant enough that one group has proposed the adoption of the

"Fetal Tobacco Syndrome" as a diagnostic term (Nieburg, Marks, McLaren &

Remington, 1985).
Anemia

Maternal physiologic adaptation to pregnancy occurs within all body
systems. Perhaps the system that has the most profound influence
related to pregnancy outcome is the vascular. It is the most elemental
component, the erythrocyte, that is the central focus. Within the
milieu of hemodynamic balance, one must counsider the role of the
erythrocyte and its oxygen carrying capacity to all the tissues
throughout the body. 1In order to understand the possible relationship
of anemia and preterm labor and delivery, one must first consider the
several factors related to hemodynamics.

Physiologic adaptation to pregnancy involves dramatic changes
within the vascular system. The maternal total blood volume increases
up to 50% during pregnancy (McGanity, 1987). Termed "pregnancy induced
hypervolemia” this increase is initiated in the first trimester of
pregnancy and peaks around 32 to 34 weeks gestation. Additionally,
there is a reported increase in the actual erythrocyte size (Celada,
1982). Subsequently, according to Cunningham, MacDonald and Gant
(1989), there is a gradual continued rise in blood volume until the last
weeks of pregnancy.

The volume change is the result of the increase of both
erythrocytes and plasma (Cunningham, et al., 1989). Accelerated

production of erythrocytes may involve a 337 increase (p. 141), or 20 -
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30% according to McGanity (1987). However, as part of the volume
change, the actual hemoglobin and hematocrit levels decrease in normal
pregnancy. This accounts for a decrease of blood viscosity causing a
plasma hemodilution. The decreased viscosity is temporary as
"Hemoglobin, hematocrit and RBC's usually bottom out at 32 - 34 weeks of
gestation and increase 6 - 8% by 40 weeks in both supplemented and
nonsupplemented pregnant women" (McGanity, 1987, p. 475).

Supplementation refers to oral administration of irom to the
pregnant woman. Further, the relative importance of irom is related to
the fact that "Most of the body's irom is in haemoglobin..."” (Authur &
Isbister, 1987, p. 172). Supplementation is commonly practiced during
pregnancy as an additional 5 to 7 milligrams (mg) (Finch & Cook, 1984;
Pritchard & Scott, 1970) daily is required to meet and maintain adequate
iron stores.

Increased iron stores are needed to meet both the maternal and
fetal requirements. These requirements are noted in the distribution of
iron as described by Authur and Isbister (1987):

A total negative balance of approximately 770 mg occurs throughout

the pregnancy ...increased red cell mass 320 mg, fetal iron 300mg,

placenta 100mg, uterine myoglobin 50 mg (p. 182).

The relationship of the increased demand for iron during pregnancy
was initially investigated in the early 1950's (Cunningham et al.,
(1989). Previously, studies in the 1920's (Whippel, Robscheit &
Hooper, 1920) first identified the relationship of certain food intake
and subsequent blood regeneration in dogs. In 1964, Pritchard and Mason
investigated the conversion of iron stores to hemoglobin. At the same

time, others investigated the nutritional implications as related to
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food intake and iron (Finch & Cook, 1984). Reece, Donovan and Pellett
(1987 ) report that iron requirements in pregnancy are "rarely met with
dietary intake alone"” (p. 1682). This premise is supported by Bently's
(1985) comment that the typical western diet contains only 10 mg of
iron. For these reasons, iron supplementation during pregnancy is
practiced. Non-compliance to iroun supplementation coupled with
nutritional deficits in the Medicaid population may account for low
hemoglobin levels.

As a reflection of iron stores, the average hemoglobin
concentration at term according to Pritchard (1965), is reported at
12.5 gm per liter. Physiologic factors that Influence hemoglobin levels
include many consideratious. (1) Total irom binding capacity is usually
increased during pregnancy. (2) The usual hemoglobin set point is lower
and is reported at approximately 10 - 11 grams per deciliter (Authur &
Isbister, 1987). (3) Hemoglobin and transferrin levels are
approximately 10% lower in blacks than whites. (4) Weight extremes
cause alterations in both hemoglobin and hematocrit values. (5)
Nutritional supplementation can result in higher hematologic parameters,
however, the normal physiologic decline as the result of hypervolemia is
unaffected. (6) Hemoglobin will increase during adolescence independent
of pregnancy (McGanity, 1987). McGanity, (1987) additionally reported
that anemia or decreased hemoglobin develops:

++.as a result of three factors, alone or in combination: (1)

inadequate gut absorption and or transport secondary to inadequate

dietary intake, poor bioavailability, or malabsorption (excess

physiologic demand secondary to maternal and fetal demands: and (3)
blood loss (p. 476).
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Parameters utilized to define limits for anemia vary. Cunningham,
MacDonald and Gant (1989) define a level of less than 11.0 gm per
deciliter as abnormal and "...usually due to iron deficiency, rather
than to hypervolemia of pregnancy” (p. 141). Data from the Center for
Disease Control Pregnancy Nutrition Surveillance System (PNSS)
identified values of hemoglobin < 1llgm/dL or hematocrit < 33% in the
first semester and values of hemoglobin of < 10.5 gm/dL and hematocrit <
32% in the second semester as the definition of anemia (MMWR, 1990, p.
74). Cunningham et al. (1989) state that "...values of a hemoglobin
level below 11.0 as probably abmormal” (p. 141).

Commonly, various research endeavors (Dawson & McGanity, 1987;
Ulmer & Goepel, 1988) utilized llmg/dL for hemoglobin limits. Other
researchers have chosen to utilize hematocrit values to define anemia.
Leiberman, Ryan, Monson and Schoenbaum (1988) used a value of 34% to
define anemia related to preterm birth, as did Klebanoff, Shiono,
Berendes and Rhoads (1988, 1989).

There are a variety of measures in addition to hemoglobin and
hematocrit that can be utilized to assess for iron deficiency anemia
during pregnancy. These include measurement of serum ferritin, serum
iron and total iron binding capacity. Further, subclassification of
anemia can be reflected in the mean cell volume. These classifications
include macrocytic, normocytic and microcytic. Although just a
screening parameter, hemoglobin and hematocrit values are used to
identify anemia because the test is convenient, inexpensive and reports

are rapidly available.
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The role of anemia In preterm labor and delivery is controversial.
Klebanoff et al. (1989) did not find that the effect of anemia was
related to the pathogenesis of preterm birth. This confirmed findings
by Fedrick (1976). Guzick, Daikoku and Kaltreider additionally did not
find anemia to be associated with the predictability of preterm
delivery. Neither of these research groups, however, evaluated the
covariable effect of anemia and smoking. Lieberman et al. found that a
hematocrit level less than 34% "...(or some variable related to it) was
found to account for nearly 60 percent of the increased risk of preterm
births to black women” (p. 745). In an earlier report, this group found
that women with a hematocrit of less than 37% experienced twice the
incidence of delivery prior to 37 weeks gestation. Within the context
of the present study, smoking and anemia are evaluated in relationship
to both hemoglobin and hematocrit.

Summary

In conclusion, the review of the literature suggests some defined
precursors such as smoking, clouded issues such as anemia and infection,
and some yet to be determined influences related to preterm labor and
delivery. The complexity of the problem is multidimensional. The
review presents a framework to investigate if there are risk
discriminators related to the incidence of preterm labor and delivery.
A goal for the present investigation is to improve upon current
assessment methods. It is an attempt to elucidate factors that may

discriminate woman who are at risk from those who are not.
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CHAPTER III

METHODOLOGY

Chapter III describes the design and methodology utilized in this
investigation. Research design, research hypotheses, operational
definitions, sample, demographics, procedures and instruments are
presented.

Research Design

The research design followed a non-experimental descriptive,
correlational model. A convenience sample of 100 expectant women who
agreed to participate in the study were included. The analysis,
however, does not include 100 subjects. Fourteen subjects were excluded
from the analysis because they no longer met the inclusion criteria.
Table 1 summarizes the exclusion factors.

Subjects were required to be able to speak, read, and write
English. At the time of entry, no woman was included if one of the
following conditions existed: a known fetal anomaly in the current
pregnancy, history of a previous preterm labor or delivery, twin
gestation, known fetal intrauterine growth retardation (IUGR), known
cardiac disease, pregnancy induced hypertension (PIH), eclampsia,
asthma, chronic obstructive pulmonary disease (COPD), sickle cell
anemia, Thalassemia or other hemoglobinopathy other than simple iron
deficiency anemia, hydramnios, Diethylstilbestrol (DES) exposure,
cerclage or identified uterine anomaly. Additionally, women without an
early pregnancy test confirmation through the prenatal clinic or a

midtrimester (14 - 28 weeks) ultrasound were excluded.




Table 1. Exclusion factors

Exclusion Number Percent of total Cumulative
Factor Sample (N=100) Percent

Fetal denmise

PIH

IUGR

Twin gestation
Fetal anomaly
Placenta previa
Abruption

Molar pregnancy
No delivery data
Moved

Requested removal
Total

NN e e e e e N
BRI R e b o o e e e e N

—
—

After exclusion, there were 86 remaining subjects.

All of the participants were women who received their prenatal care
at one of five prenatal care centers in the eastern region of
Tennessee. The relationship of preterm labor and/or delivery to the
variables swoking, anemia, frequency of sexual activity, urogenital
infection, percelved stress, social support and the stated desire for
the pregnancy was explored.

Hypotheses

1. Women who have higher perceived stress have a higher incidence
of preterm labor or delivery.

2. Women who have higher general social support have a decreased
incidence of preterm labor or delivery.

3. Women who have more frequent sexual activity have an increased
incidence of preterm labor or delivery.

4. Smoking and anemia have a synergistic impact on the incidence

of preterm labor or delivery.
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5. Women who have urogenital infections have an increased
incidence of preterm labor or delivery.

6. A stated desire for the pregnancy is related to a lower
incidence of preterm labor or delivery.

7. Women who perceive that they have higher support from the
father of the unborn baby have a lower incidence of preterm labor or
delivery.

Operational Definitions

l. Preterm labor -- The onset of uterine contractions documented
by palpation or electronic monitoring prior to 37 weeks (259 days)
gestation, requiring intervention.

2. Anemia -- A laboratory value for hemoglobin of less than or
equal to 11 grams/liter, and/or a hematocrit less than 35%

3. Urogenital infection == At any time during the pregnancy, a
report and treatment of a positive culture, gram stain, wet prep from a
specimen taken from urine, the cervix, vagina, vaginal vault or external
genitalia.

4. Smoking -- The number of cigarettes smoked per day.

5. Passive gmoking -- The number of other individuals who live in
the same house and smoke.

6. Sexual Activity -- The average number of times per week that
the expectant woman reports participating in coitus, masturbation, or
oral sex.

7. Desired Pregnancy — The sum of positive responses during the
interview to the questions: Was the pregnancy planned? In general, how

do you feel about the pregnancy now? Have you picked out names for the
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baby? Have you started buying baby clothes and supplies? The range is
0 - 4.

8. Stress —— The score on the Perceived Stress Scale (Cohen,
Kamarck & Mermelstein, 1983). The range of scores is 0 to 56.

9., Father's Social Support —— The sum of positive responses to the
following interview questions: Do you still see the father of your
baby? Is the father (or significant other) of your baby helpful to
you? Does he help you with the household tasks, grocery shopping and
alike? Does he do this on a regular basis? Do you feel loved? The
range of scores is 0 to 5.

10. General social support -- The sum of responses to the following
interview and questionnalre queries: Do you feel unusually alone? Is
this most of the time? Do you feel isolated from family and friends?

Do you feel loved? Does your family or the baby's father's family
provide support and help for you? Do you have friends or people besides
the baby's daddy that you can call on for help? List those people who
are helpful to you. Use the relationship (i.e. husband, parent,
friend). The range of scores is 0 to 11.

Subjects

In this investigation, the 100 subjects recruited for this study
were women 15 to 37 years of age who received their prenatal care in
either Knox County Health Department, Sevier County Health Department,
Roane County Health Department, Scott County Mountain People's Clinic or
the University of Tennessee Medical Center - Knoxville (UTMC-K) Resident
Clinic. The distribution is presented in Table 2. All subjects were
candidates for transfer to the University of Tennessee Medical Center at

Knoxville (UTMC-K) if they experienced preterm labor.
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Table 2. Distribution of subjects by prenatal care site.

Site Number Percent Cunulative
Percent

Knox 43 43

Sevier 16 16 59
Roane 7 7 66
Scott 10 10 76
UTMC-K 24 24 100
TOTAL 100 100

There was a relative balance between nulligravid and multigravid
women. Primigravidas accounted for 427% of the final sample of 86
women. An additional 17% were women who had had a previous pregnancy
loss or termination prior to 20 weeks gestation. Parous women therefore
accounted for only 41% of the total sample. The mean gestational age at
the time of entry into the study was 25 weeks.

Other demographic parameters assessed include race, age, marital
status and educational preparation. Racial distribution demonstrated
that the sample was predominantly Caucasian at 82 percent. The
remainder of sample was 15% Afro-american, 1% Hispanic and 2% Eurasian.
The average age of the subjects was 22 years. In regard to marital
status, 46% were married, 7% were an unmarried couple, 31% were single -
never married, and the remainder were either divorced or separated
(16%). The educational background ranged from 6 to 14 years of
education. Women who had less than 12 years of education and were not
currently in school accounted for 187% of the sample.

Medicaid health coverage and reimbursement was available for 85% of
the subjects. The remainder had applied or would possibly be eligible

for Medicaid at a later date. The range of reported monthly income was
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$0.00 to $1,250. The mean monthly income excluding those women who
reported no income was $588.78. Zero income was reported most often
when the expectant woman was an adolescent living at home with her
parents. This group accounted for 9% of the total sample.

As a final consideration, smoking demographics are provided. Most
of the women (72%) in this sample were exposed to passive smoke. Of the
women who smoked, 947% used cigarettes and consumed a mean of 11
cigarettes per day. Two women reported use of chewable tobacco and two
other women reported marijuana use after 20 weeks gestation. Only 83%
of the sample strongly agreed or agreed that smoking was harmful to
their health. The other 17% had no opinion or did not answer the

question.

Procedures

The researcher obtained permission to conduct this research from
the University of Tennessee Human Subjects Committee (Appendix A), the
University of Tennessee Medical Center-Knoxville, (UTMC-K) (Appendix B),
Michael R. Caudle, M.D., Chairman for the Department of Obstetrics and
Gynecology, (Appendix C), Knox County Health Department (Appendix D),
Sevier County Health Department (Appendix D), Roane County Health
Department (Appendix F), Scott County Mountain People's Clinic (Appendix
G), and Jo M. Kendrick, R.N., Head Nurse for Labor and Delivery UTMC-K
(Appendix H). Three perinatologists and several of the obstetricians
who render medical supervision in labor and delivery at UTMC-K provided

letters of support (Appendix I).
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Once all the appropriate permissions had been granted, the
researcher initiated subject recruitment. Eligibility for entry into
the study included all pregnant women who agreed to participate,
inclusive of women under eighteen years of age. When the parent or
legal guardian of a woman under 18 accompanied the potential subject to
the clinic, the parent was invited to co—-sign the informed consent. 1In
view of the "mature minor"” ruling as cited in the 1987 Supreme Case of
Cardwell vs. Bechtal, minors were included in the study without parental
consent. The judgment of the "mature minor"” was made conjointly by the
health care provider and the investigator.

The initial data collection involved several steps. The researcher
first contacted the principal director of a prenatal clinic, and data
collection days were established. During the course of a regular
prenatal care office visit prior to 33 weeks gestation, subjects were
invited to participate in this research project. The expectant woman's
health care provider or staff member issued the invitation for
participation in the study. The prospective participant was then
brought to a room where she was introduced to the researcher. The
researcher then gave an explanation of the research and obtained a
signed letter of comsent. The subjects were asked to participate in one
interview and to complete a written questionnaire (Appendix J) twice:
once that day and again if treatment was required for contractions prior
to 37 weeks gestation. Each subject was told that if she was not
treated for preterm labor, she would receive a follow—up questionnaire
in the mail after 37 weeks gestation. The intent of the follow up

questionnaire was to create a situation for a pre-test, post-test
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evaluation. The second questionnaire included a cover letter (Appendix
K) and offered an incentive of a baby washcloth and erasable note board
to mothers completing the follow-up questionnaire. The researcher
obtained delivery information through medical record review.

In regard to confidentiality and participation, the subjects were
informed that they could refuse to answer any question without penalty.
They were told that the information was strictly confidential and that
the data would be in the researcher's locked home file. In the event
that information was pertinent to health care management, the researcher
obtained verbal permission to share the information with the subject's
health care provider.

In order to provide a contact source, the researcher provided the
subject with telephone numbers. Subjects were informed to call the
listed numbers if there were questions, or if they declined further
involvement. The researcher received one call from a participant
requesting that she be removed from the study. Another subject,
admitted to the hospital for preterm labor treatment, requested to be
removed from the study.

Instruments

The data collection from the subjects involved both an interview
and questionnaire completion. The interview usually lasted
approximately 15 to 20 minutes. The researcher formulated the questions
following the format of the prematal form, Problem Oriented Prenatal
Risk Assessment System III (POPRAS III) (Appendix L) which is
copyrighted. The researcher purchased these forms from POPRAS, Ltd. A

panel of nurses and obstetricians verified content validity.




48

After the interview, each subject completed a questionnaire related
to smoking, sexual practices, demographics (Appendix J) and perceived
stress (Appendix M). The first section of the questionnaire was
developed by the researcher and was reviewed by a panel of nurses and
obstetricians for content validity. Both parts of the questionnaire
were piloted for clarity and readability prior to actual data
collection.

The second section of the questionnaire was a tool developed by
Cohen, Kamarack, and Mermilstein (1983) to measure perceived stress.

The Perceived Stress Scale or PSS (Appendix M) measures an individual's
appraisal of stress. The authors report that this tool is a better
predictor of health outcomes than tools such as those which focus on
life event scores. The PSS is a l4-item questionnaire designed to
measure in individual's perception of predictability, control and
manageability in life. The PSS was designed for use with individuals
with at least a junior high school education. The authors report an
alpha coefficient for reliability at .84, .85, and .86 for three samples
(p. 392). The test-retest correlation was .85. Additionally Cohen et
al. report concurrent and predictive validity. They report a decreased
predictive validity after eight weeks. The PSS does not have a
copyright.

As all the data were collected, the researcher assigned a code for
management and correlation between initial and follow-up questionnaires,
POPRAS and delivery information. Although test-retest analyses were
originally planned, poor response rate on the follow-up questionnaire by

subjects treated for preterm labor precluded the performance of these
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analyses. The data were entered into a dBase III system and then
transferred to the VAX Cluster computer system at the University of

Tennessee. Data were analyzed using the Statistical Analysis System

(SAS), and the analysis is presented in Chapter IV.
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CHAPTER IV

RESULTS AND DISCUSSION
Chapter IV presents the research findings. The first section
provides the descriptive analysis for the 86 subjects who remained after
exclusion criteria were applied. In the next section, each hypothesis
is stated, statistical testing presented and results reviewed.
Illustration of the findings is presented in tables.
Descriptive Analysis
Table 3 presents the means, standard deviations, and range of
scores for each of the numeric variables in this investigation. The
number of subjects assessed for each variable varies due to incomplete

data.

Table 3. N, Means, Standard Deviation, and Minimum and Maximum Scores
for Independent Variables

Variable N X SD Min Max
Perceived stress 79 25.77 8.28 0 56
General support 86 7.28 2.47 3 11
Sexual frequency 85 1.15 1.4 0 7
Smokingg 33 14.66 9.31 0 40
Passive smokey 86 1.45 1.46 0 6
Hemoglobin 82 12.19 1.33 8.1 16.3
Hematocrit 85 36.22 3.44 25.8 45.0
White blood cell 71 9.97 3.15 5.3 28.8
Pregnancy desire. 86 2.26 .89 0 4
Father's support 86 2.56 1.43 0 5

a Cigarettes smoked per day.
b Number of other smokers living in the same house.
c Behaviors and statements that reflect a wanted pregnancy.

There was a normal distribution for most of the variables.

However, the variables, white blood cell count, sexual frequency and
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pecrceived stress did not follow normal distribution. These variables
have values that may cause an artificial distribution or alter the
direction of correlation. For example, only 1% of the WBC was as high
as 28.8 whereas the mean for that laboratory value was 9.9. Sexual
frequency was most commonly reported as zero. However, 2% of the
subjects reported sexual frequency as every day. The perceived stress
scale results demonstrate that 5% of the subjects had either very high
or very low stress scores.

Tests of the Hypotheses

As previously noted in Chapter III, this study was a descriptive-
nonexperimental investigation. The data were treated as interval level
and were analyzed using parametric tests. Data analysis was completed
through the Statistical Analysis System (SAS). Frequency distributions
were computed for analyses of categorical variables, and Pearson product
moment correlations were computed to analyze relationships among numeric
variables. A probability of p = .05 was established as the level of
statistical significance.

Hypotheses and Results
Hypothesis 1: Women who have higher perceived stress have a higher
incidence of preterm labor or delivery.

Pearson product moment correlation was used to test this
hypothesis. This hypothesis proposed that women with perceived higher
stress would experience preterm labor. If Cohen et al.'s results were
replicated, the Perceived Stress Scale (PSS) would predict those women
destined to experience preterm labor. Cohen et al. completed their

analysis for their tool using three different subject groups. The mean
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score for the present sample (25.77) was comparable to Cohen et al.'s
third group of smoking cessation participants. Cohen's group had a mean
score of 25.0 (p. 90). Likewise, the standard deviations of this group
and Cohen et al.'s were comparable (SD = 8.28, SD = 8.24 respectively).

However, unlike Cohen et al.'s group, the PSS was not predictive of
health outcome in the current sample. In this analysis, there was no
relationship between higher stress and preterm labor (r = .061,

p = .59). Therefore, the hypothesis was not supported.

Perceived stress, however, is correlated with other parameters
within the matrix of assessed behaviors. There is a significant
positive relationship (r = .56, p = .004) between perceived stress and
smoking quantity. The basis for this finding is relatively easy to
surmise. Feldman (1985) stated that "Nicotine can diminish stress
related anxiety, regulate mood by creating a mild state of euphoria and
improve performance...” (p. 985). Other pleasure sensations attributed
to smoking include relaxation and sedation (USDHHS, 1980).

In addition to smoking, there was an inverse relationship between
perceived stress and the stated desire for the pregnancy (r = ~-0.27,

p = .0l). A negative score was an appropriate finding based on the
method of the test scoring. Pregnancies were rated on a scale of 0 to &4
with O being unwanted and 4 wanted. This relationship is a reasonable
finding. Undesired pregnancy may be one of the primary sources of
perceived stress.

Hypothesis 2: Women who have higher general social support have a
decreased incidence of preterm labor.

The Pearson product moment correlation was used to test this

hypothesis. General support referred to those resources available to
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the subject exclusive of the baby's father (The father's support was
addressed with another scale). The correlation (r = =-.19) between
general social support and a decreased incidence of preterm labor
approached significance (p = .06). An analysis with a larger sample
would probably yield statistical significance. However, in this study,
the hypothesis was not supported at the pre-specified alpha level

of .05.

The present investigation is consistent with previous research
fiandings. Tilden (1983) found an association between low social
support, high life stress and emotional disequilibrium. Wilcox (1981)
reported that the quality of social support was more significant than
the quantity. In the current study, this perspective was addressed
during the interview. Questions were directed to assess the subjects'
perceptions of aloneness, lack of love and social isolation. Richardson
(1987) also addressed social isolation. She reported that many of her
subjects, lacked "people in their lives from whom they could obtain help
and support” (p. 213).

Richardson (1987) investigated the relationship between premature
labor subjects and perceived quality of parental interaction as a
measure of social support. She found a significant (p = .006) increase
in the incidence of preterm labor when the relationship with the parents
was uusatisfactory. Parental interaction was indirectly addressed in
this study. The findings of the current study demonstrate a trend
supportive of Richardson's.

Hypothesis 3: Women who have more frequent sexual activity have an

increased incidence of preterm labor or delivery.
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The Pearson product moment correlation was used to test this
hypothesis. The frequency of sexual activity had a possible range from
0 to 7. Seven was the equivalent of daily sexual activity or seven
times a week. Zero was the equivalent of no sexual activity as
represented by the response "Not sexually active right now” or "So long
ago that I don't remember."” No sexual activity was the most frequent
response (N = 28). Many of the women were not in a "relationship” or
were no longer seeing the father of their baby. Several woumen listed
the last sexual encounter as the time when they got pregnant. The mean
length of time from last sexual encounter was reported as 4.5 days. The
mean frequency for sexual activity was once a week. Sexual frequency is

presented in Table 4.

Table 4. Sexual frequency

Frequency N Percent Cumulative

Percent
Everyday 2 2.4 2.4
Twice a week 18 21.2 23.5
Once a week 26 30.6 54.1
Twice a month 4 4,7 58.8
Once a wmonth 7 8.2 67.1
Not active 6 7.1 74,1
Forgot 22 25.9 100.0
Total 85 100.0

There was an inverse relationship (r = -.19) between the frequency of
sexual activity and the incidence of preterm labor. The correlation as
a negative value may be best explained by the outliers which may cause
artifact. This finding represents one of the situations where the

distribution was skewed. The level of significance in this correlation
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was p = .07. One would anticipate a stronger correlation with a larger
sample. However, this hypothesis cannot be accepted on the basis of
this sample.

Hypothesis 4: Smoking and anemia have a synergistic impact on the
incidence of preterm labor or delivery.

The researcher was unable to test this hypothesis. The subject
pool was too small to allow any pertinent statistical analysis. In the
total sample, only 38.47 of women continued to smoke during their
pregnancy. Further, only eight subjects who were treated for preterm
labor were smokers. Of swmokers, only three were anemic. However,
consistent with previous studies, smoking as a single variable was
related to preterm labor in the correlational analyses (r = .40,

p = .01).

The operational definition defined anemia in terms of either below
normal hemoglobin or hematocrit levels. Level of hemoglobin did not
correlate well (r = .05, p = .63) with the incidence of preterm labor.
Such information is in agreement with Ulmer and Goepel's (1988) premise
that low serum ferritin levels were a better predictor of preterm labor
than hemoglobin.

However, the relationship between hematocrit and preterm labor
approached significance (p = .09). A larger sample may have yielded a
level of significance. This trend is consistent with Lieberman et al.'s
assertion (1988), that low hematocrit is related to preterm labor or
adverse pregnancy outcomes.

Hypothesis 5: Women who have urogenital infections have an increased

incidence of preterm labor or delivery.
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Infection was evaluated two ways within the correlation matrix.
First, the relationship of white blood cell count and preterm labor was
evaluated. The review of the literature provided evidence that
pathological processes could occur without clinical manifestation
(McGregor, 1985; Polk, 1984; Toth et al, 1988). As a direct measure of
infection, WBC elevation may possibly be present without a positive
culture. However, there was no significant correlation (r = -.01,

p = .91) using WBC as a factor. It was the exception when WBC levels
were greater than 11 gm/L in subjects experiencing preterm labor.

The second method used to identify infection was to analyze the
frequency of infection. Infection reflected identification and
treatment of a urogenital infection as documented in the subjects'
medical record. The infection may have occurred at any time during the
course of the pregnancy. Unlike WBC, the findings related to urogenital
infection at any time during the pregnancy demonstrated a significant
relationship (r = .32, p = .002) to the incidence of preterm labor.
Thus, hypothesis 5 was supported.

In the present investigation the incidence of infection (44%) was
very high. Table 5 demonstrates the overall frequency for infection

within the entire sample.

Table 5. Frequency for infection treatment

Infection N Percent Cumulative
Percent

Infection 38 44,19 44.19

No infection 48 55.81 100.00

Total 86 100.00
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Table 6 highlights the frequency by type of infection.

Table 6. Frequency by the type of infection

Infection N Percent Cumulative
Percent

Candida 8 9.4 9.4
Chlamydia 6 7.1 16.5
Gonorrhea 0 0 16.5
Syphilis 1 1.2 17.7
Gardnerella 8 9.4 27.1
Gm + Cocci 8 9.4 36.5
Urinary Tract 6 7.1 43.6
Herpes 1 1.2 44.8
No Infection 48 56.5 100.0
Total 86 100.0

Sexually transmitted organisms account for 42% of the infections.
Gram positive cocci, most commonly associated with Group B
streptococcus, may be classified as sexually transmissible when the
organism is present in the urogenital tract. Therefore, the sexually
transmitted pathogens may have accounted for 63% of the infections. The
findings related to this hypothesis support information previously
discussed in the review of the literature.

It was expected that the infection rate might correspond with the
increase of sexual activity. However, there was no significant
correlation (r = .05, p = .59) between sexual frequency and incidence of
urogenital infection. This finding is probably explained by sexual
inactivity. Lack of a monogamous long term relationship may be more of
a precursor to infection than the frequency of sexual behavior (Toth et
al., 1988).

The review of the literature did not provide a breakdown of

urogenital infection frequency such as the information presented in
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Table 6. Most references reviewed discussed the specific microbes
implicated in the contamination of amniotic fluid, pathogens associated
with preterm labor, histological pattern, physiologic processes of
bacterial and antibacterial activity or reviewed specific pathogens.

The researcher observed certain trends in infection patterns and
the onset of preterm labor. The presence of gram positive cocci was
most frequently determined at the time of treatment for preterm labor.
In two situations, treatment for a chlamydial infection preceded preterm
labor within six weeks. Contrastingly, chlamydia was cultured during
the first prenatal visit for the rewmaining four cases. Vaginal
infection exceeded the frequency of urinary infections.

Hypothesis 6: A stated desire for the pregnancy is related to a lower
incidence of preterm labor or delivery.

The Pearson product moment correlation test was applied to this
question. There was no significant relationship (r = .14, p = .18)
between desire for pregnancy and preterm labor. In this analysis, each
subject responded "yes" or "no" to four questions. A score of one was

given for each positive response. Frequency analysis of the stated

desire for the pregnancy is presented in Table 7.

Table 7. Score frequency for stated desire for pregnancy

Score Frequency Percent Cumulative
Percent

1
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Only a third of the scores reflect a strong association toward desired
pregnancy. Only five subjects answered yes to all questions. A
positive response to the question, "Was the pregnancy planned?” occurred
with only 297% of the subjects (N = 25). The low incidence for a planned
pregnancy may account for the small number of subjects with a score of
four.

There are other factors that may have influenced the scores related
to this hypothesis. One factor would have been recruitment intake at an
early gestation. Negative responses to the questions "Have you picked
out names for the baby?" and "Have you started buying baby clothes and
supplies?” would be appropriate for the first two trimesters.
Developmental tasks of pregnancy dictate that name selection/discussion
and supply purchases are behaviors oune expects to see later in pregnancy
(Rubin, 1984). Financial restraints might also prevent the expectant
woman from buying baby items until closer to term.

Hypothesis 7: Women who perceive that they have support from the father
of the unborn baby have a lower incidence of preterm labor or delivery.

There was no significant relationship (r = =.05, p = .61) for these
variables. Therefore, the hypothesis was not supported. The failure to
find support for this hypothesis may reflect cultural acceptance of the
single parent. The attitude of social disgrace no longer produces the
same stigma that was previously associated with being unmarried and
pregnant. Further, this finding suggests that other sources of support
may be more significant for this particular group of women.

Other findings
Several incidental findings merit discussion. There was a positive

correlation (r = .31) between father's support and reported sexual
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frequency which was significant, p = .004. This finding is consistent
with what one would expect to see if the expectant woman continues to be
involved in a stable relationship.

Although the stated desire for the pregnancy did not have a
significant correlation with preterm labor, there was a significant
(r = .32, p = .002) relationship between the stated desire for the
pregnancy and father's support. Again, this may reflect several factors
that have been previously addressed, such as: 1) an unplanned
pregnancy, 2) availability of other support sources or 3) the level of
perceived stress.

Summary

Only oue of the seven hypotheses was supported at the p = .05
level. Hypothesis 5, stating that women who have urogenital infection
have a higher incidence of preterm labor or delivery, was supported.
Two other hypotheses approached significance but did not achieve the
specified .05 level. These were the hypotheses regarding associations
between the frequency of sexual activity and preterm labor and between
general support and the incidence of preterm labor or delivery.
Hypothesis 4 could not be tested because the sample size was

insufficient. Summary, conclusions, limitations, and recommendations

are presented in Chapter V.




CHAPTER V

CONCLUSIONS AND IMPLICATIONS

This investigation has examined the relationship between selected
risk assessment variables and the incidence of preterm labor or
delivery. New insights were gained into the complexity of
interrelationships between the variables and the onset of preterm
labor. Many of the findings provide new insights. This chapter
provides a summary of the findings, discusses limitations, provides
implications for nursing practice and suggests recommendations for
future research.

Summary of the Findings

Infection

Only onme of the seven independent variables demonstrated a
significant relationship (p = .002) with the incidence of preterm
labor. Hypothesis 5 stated that women who have urogenital infection at
any time in the pregnancy have a higher incidence of preterm labor or
delivery; this hypothesis was supported. This finding supports
Minkoff's assertion that infection does provide "an etiologic factor"
(1983. p. 137) in the incidence of preterm labor. The correlation
between urogenital infection and preterm labor also supports Kaltreider
and Kohl's (1980) and McGregor's (1988) proposal that preterm labor and
infection reflect phenomena associated with a lower socioeconomic class
since the women in this sample were exclusively from that population.
Sexual activity

In this sample, the frequency of sexual activity was not associated

directly with preterm labor. The researcher hypothesized that this lack
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of association was due to the large proportion of women who were not
sexually active. However, the relationship between frequency of sexual
activity and the incidence of urogenital infection activity did closely
approach significance (p = .07). There was no association between WBC
levels and the incidence of diagnosed infection or the occurrence of
preterm labor.

Smoking and Anemia

A decision could not be made regarding Hypothesis 4 which stated
that smoking and anemia have a gynergistic impact on the incidence of
preterm labor or delivery. Unfortunately, subject numbers for each
group were inadequate to complete statistical tests.

However, individual analysis of the two variables provides some
relevant findings. Swoking, as a single factor, was significantly
related to the incidence of preterm labor ( r = .40, p = .0l). This
relationship was an expected outcome based on the review of the
literature.

General Support

Hypothesis 2 stated that women who have higher general support have
a decreased incidence of preterm labor or delivery. There was a strong
trend suggesting that general support was related to decreased incidence
of preterm labor. The relationship approached a level of significance
(p = .06). This finding suggests social support might be an influencing
moderator to adverse health outcomes. However, this result is contrary
to findings by Norbeck and Anderson (1989). In their study, white women

with high support, as defined by scores on the Norbeck Social Support
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Questionnaire (NSSQ), also had high incidence of pregnancy
complications.
Father's Support

Unexpectedly, the role of father's support was not significant
(p = «61) in relation to the incidence of preterm labor. Father's or
partner's support was the highest predictor associated with lack of
pregnancy complication among Blacks in Norbeck and Anderson's study
(1989). As expected, father's support was significantly related
(p = .004) to the frequency of sexual activity. An incidental finding
was that the strength of desire for the pregnancy was significantly
(p = .002) related to father's support. This finding probably indicates
that the expectant woman seeks acceptance of the pregnancy from the
father of the unborn baby as a reflection of her acceptance as an
individual. Without his affirmation, the expectant woman experiences
difficulty integrating role function and self-concept as defined by Roy
(1984).
Stated desire for the pregnancy

There was no significant correlation between the stated desire for
the pregnancy and the incidence of preterm labor or delivery. However,
there was a significant (p = .01) relationship between undesired
pregnancy and high perceived stress. Additionally, there was a very
strong association (p = .002) between the level of father's support and
the stated desire for the pregnancy. A final significant (p = .05)
association was demonstrated between desired pregnancy and general

support.
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Perceived stress

Perceived stress was the focus of hypothesis 1 which stated "Women
who have higher perceived stress have a higher incidence of preterm
labor or delivery." The hypothesis was not supported. This finding
contrasts to that of Newton, Webster, Binu, Maskery and Phillips
(1979). Newton, et al. found higher levels of stress in women who
delivered preterm; however, their assessment of stress was conducted
after delivery rather than before delivery. Thus their findiung seems to
suggest an acceleration of stressful events may account for onset of
preterm labor.

Other relatiounships related to perceived stress were identified.
First, women who have high stress are likely to smoke more (p = .00l), a
finding probably related to nicotine's reported pleasurable effects.
Further, women have higher perceived stress when the pregnancy is
undesired (p = .0l). Third, perceived stress was lower in situatiouns
where the expectant woman had higher general support. In this study,
the relationship of perceived stress and general support closely
approached a level of significance (p = .06). The correlation
demonstrated in this research supports the role of social support as a
buffer to stress. The fact that this correlation did not reach
significance may be due to the sample size. An alternative explanation
is that support may also be a source of conflict, as Tilden and Galyen
(1987 ) have described.

Limitations
Interpretation of the results in this study should be made with

caution. Several limitations are noted. The first limitation deals
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with the sample selection. There was no randomization because the
researcher elected to utilize a convenience sample. Time constraints
and the obstetric case load at each clinic site made random selection
unrealistic. However, the number of participants from each of the
clinical sites was representative of the total case load for that site.

Another limitation was the sample size. A high percentage (14%) of
the subjects had to be disqualified before the statistical analysis.
Although the 100 subjects who were recruited had no pre—~existing medical
complications and were therefore considered "low risk", 14 developed
complications during the course of the pregnancy. This finding may
reflect that the economically deprived are intrinsically high risk.

Racial distribution in this study also limits generalizability.
Although the racial representation reflects the local community, it
would not represent distribution in other areas of Tennessee. Further,
the ethnic distribution does not reflect large metropolitan areas across
the country where one would find much higher percentages of
Afro-Americans, Hispanics, and Asians.

The inability to test hypothesis 4, which queried the synergistic
effect of smoking and anemia, was a limitation in this study. It seemed
reasonable that decreased oxygen potential, whether by volume or
content, would influence the incidence of preterm labor. However, the
limited cell size for these variables prohibited analysis. From the
standpoint of smoking behavior, it was encouraging to see that many
women stopped smoking because they were pregnant. In the total sample
only 38.4% of women continued to smoke during their pregnancy. This

represented a 24% reduction in the number of smokers.
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A final limitation was related to the inability to conduct a
test-retest analysis. Although the return rate for the follow-up
questionnaire was excellent (65%), the return rate for those who were
treated for preterm labor was limited (47%). The poor follow-up return
rate reflects that 1) UTMC-K staff members either did not have time or
forgot to ask participants if they were in the study, or 2) that the
subject declined further involvement in the study.

Implications for Nursing Practice

First and foremost, uurses must recognize the significance of
preterm labhor as a major health care problem. 1If specific risk
assessment for preterm labor is not currently part of prenatal care, it
needs to become as routine as the assessment for pregnancy induced
hypertension, gestational diabetes or birth defects.

It is vital to identify those who may be at risk for preterm
labor. Further, one must recognize considerations outside the well
documented physiologic and anatomic factors associated with preterm
labor. The assessment must be holistic. With the exception of
urogenital infection, WBC and anemia, this investigation focused on the
behavioral and psychosocial dimensions associated with pregnancy and
preterm labor.

The nurse must not ignore factors in the patient's personal life.
The psychological component of pregnancy may be the most critical aspect
in the pathological process contributing to the incidence of preterm
labor. The findings from this study suggest that exploratory questions
related to general support, father's support, and desire for the

pregnancy are relevant.
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The relationship of general support to preterm labor approached
significance in this study. General support can be easily identified by
a few simple questions such as those in this project. Related to
father's support, it may be helpful to ask directly if the pregnancy was
planned and if the baby's father is supportive. These questions may
give clues relative to the acceptance of the pregnancy. Further, the
issue of attachment becomes integrated into the dynamics of role
attainment when there is no support and the pregnancy is unplanned. In
this context the expectant mother may be at risk for delayed attachment
to the fetus.

It was interesting to note that only 2% of the sample identified
their health care provider as a source of support or someone who was
helpful to them. One such subject received prenatal care from a nurse
in advanced practice, and the other received care from a physician at
the UTMC-K clinic. This finding possibly suggests that nurses do not
identify themselves as a resource or that patients perceive support only
within a partner, family or friend context.

The nurse needs to recognize that current risk assessment tools
place little consequence on the occurrence of urogenital infection.
However, the current investigation suggests that in an economically
deprived population, one will see a significant number of urogenital
infections that may be a precursor to preterm labor or delivery.

Careful examination of the urogenital anatomy may identify early signs

of an asymptomatic infection. Often, patients do not offer information




unless there is an obvious or painful manifestation of infection.
Therefore, it is extremely vital for the nurse to inquire. At each
prenatal visit, the nurse should initiate questions that are
specifically directed to help the patient recall signs or symptoms
suggestive of infection or inflammation.

The nurse's role in patient education is important. Women need to
be taught how to identify changes that are suggestive of infection, as
well as what to report and when. If the nurse provides ratiomnale, the
patient has a reason to be attentive to changes. It is important to
identify practices that may contribute to infection such as
inappropriate or poor hygiene habits, waiting too long to empty the
bladder, or not voiding after intercourse which increases the likelihood
of urinary tract infection. Additionally, the nurse might provide
information related to general health promotion practices such as proper
diet, exercise, rest, smoking cessation, or sexual abstinence if a
partner refuses treatment for a sexually transmitted disease.

As noted by previous researchers, risk assessment only identifies
50% of those women destined to delivery early. Consequently, even if
one were to add the variables from this investigation, there would
probably still be a group of women who remain unidentified. Therefore,
as a final consideration for nursing practice, patient education
directed specifically toward preterm labor prevention may provide the
most effective moderator to the incidence of preterm labor and
delivery. Information might include the following: 1) Reasons for
concern about preterm labor; 2) Self-care measures that decrease the

risk of preterm labor; 3) Effects of prematurity on the baby;
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4) Reportable signs of preterm labor; 5) Techniques to palpate
contractions; 6) Self-care techniques to utilize before reporting
concerns and 7) Who and when to call.

This author contends that films are adequate for educating
patients, but direct nurse-patient interaction is better. Films don't
answer questions. Audiovisual use alone represents a common trend of
machines replacing the individual attention of the nurse.

Suggestions for Future Study

This investigation 1) identified a role for infection as a frequent
culprit, 2) confirmed the role of smoking, and 3) suggested low
hematocrit and lack of general support as variables that may predict
those at increased risk for preterm labor or delivery. If these
variables had been integrated into a risk assessment tool, some of the
subjects at risk for preterm labor may have been identified. Therefore,
further investigation of the significant variables from this study is
warranted.

In the current investigation, an impressive number of subjects
experienced preterm labor. After exclusion criteria were applied, 20%
of this study sample experienced preterm labor. Of the women who were
treated for preterm labor, only 4% subsequently delivered after 37 weeks
gestation. A comparison between economic groups would help to verify
what factors are similar and what are different between economic
classes.

Another area for further investigation includes exploration of the
synergistic effect of smoking and anemia. Utilizing information derived

from this study, hematocrit levels would appear to be a better indicator
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of risk status than hemoglobin. In view of the association between
perceived stress and smoking behaviors, one might additionally
investigate the three variables of smoking, anemia, and perceived stress
together.

As a final recommendation for future research, a project evaluating
the effectiveness of having the same health care provider deliver most
of the prenatal care may provide some new insights. Does it make a
difference if the expectant mother consistently sees one primary health
care provider? 1Is this a key element that accounts for differences in
outcome between private and clinic patients? Some additional questions
to be considered include: What are the nursing behaviors that expectant
women perceive as supportive? Do women report suspected preterm labor
symptoms earlier when a nurse is available by telephone on a 24 hour
telephone basis? Is it effective to have a rotating 24 hour call
system?

Summary

Preterm labor and delivery continues to be one of the most
significant obstetrical problems we face. Seen as a disease of poverty,
preterm labor and delivery is not a problem that will be readily
remedied. Nurses can initiate measures that may ameliorate the adverse
outcomes associated with social and economic deprivation.

Retrospective analysis of the current investigation affirms Roy's
Adaptation Model as an appropriate theoretical model in association with
preterm labor. The findings suggest that the overall external
environment may provide the precursor stimuli that initiates

maladaptation. Infection was the focus of disruption of the expectant
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woman's physiologic integrity. Failed arrest of labor and preterm
delivery demonstrated the ultimate inability of the host to maintain
equilibrium within the zone of adaptations. Contrastingly, a very small
percentage of women who experienced preterm labor delivered at term.

Self-concept mode adaptation was demonstrated in the situation of
the stated desire for the pregnancy. Many of the subjects whose
pregnancies were unplanned nevertheless expressed affirmation for
acceptance of the pregnancy. Undesired pregnancy was not associated
with an Increased incidence of preterm delivery. Therefore, adaptation
had occurred. Maladaptation in the self-concept mode could be
identified in the relationship of an undesired pregnancy and the higher
perceived stress scores. Disruption of a positive self-concept and lack
of acceptance of the pregnancy were demonstrated when the expectant
mother lacked father's support.

In pregnancy, role function requires that the expectant woman adopt
behaviors that foster well-being for themselves and their fetus. Role
function as a partner in an intimate relationship was illustrated
through increased sexual frequency when the woman had the father's
support. Maladaptation existed when the expectant mother continued to
smoke. Smoking was associated with preterm delivery. However, role
function was facilitated when general support resources were available.

Finally, interdependence mode adaptation was enhanced when the
expectant woman had available resources. Perceived stress was lessened
with support. Further, as an incidental finding, general support was

enhanced when the expectant woman also had the baby's father's support.
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In applying Roy's Adaptation Model to practice, it is important
that nurses continue to find new approaches that assist all women and
their unborn babies to progress to term. Nurses can be instrumental in
lowering the incidence of preterm labor and delivery. Assessment is the
most crucial phase of the nursing process. It is through the use of a
holistic approach in risk factor discrimination that the nurse cau begin

to facilitate continuation of maternal/fetal adaptation. Nurses must

maximize their opportunities to make the difference.
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APPENDIX A. Letter of Permission, University of Tennessee

Office of the
Vice Provost

for Research

THE UNIVERSITY OF TENNESSEE

KNOXVILLE
May 30, 1989
Ms. Virginia Kramer Dr. Sandra Thomas
College of Nursing College of Nursing
1200 Volunteer Boulevard 1200 Volunteer Boulevard
Campus Campus

Dear Ms. Kramer:

The points of clarification you submitted to this office on May
26, 1989, regarding your project entitled "Risk Assessment
Discriminators Related to the Incidence of Preterm Labor and Deiivery,"
CRP #2994 B, satisfied the concerns of the reviewers; thus, your project
has been approved.

This approval is for a period ending one year from the date of
this Tletter. Please make timely submission of renewal or prompt
notification of project termination (see item #3 below).

Responsibilities of the investigator during the conduct of this
project include the following:

1. To obtain approval from the Committee before instituting any
changes in the project.

2. To retain signed consent forms from subjects for at least three
years following completion of the project.

3. To submit a Form D to report termination, to renew approval,

or to report changes in the project at 12-month or less
intervals.

The Committee wishes you every success in your research endeavor.
Sincerely,
Edith M. Szathmary
Coordinator of Compliances

cc: Dr. Sylvia E. Hart
307 Nursing Building

Dr. Johnnie Mozingo

404 Andy Holr Tower / Knoxville, Tennessee 379960140/ (615) 974-3466:
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APPENDIX B. Letter of Permission, University of Tennessee Medical Center

THE UNIVERSITY OF TENNESSEE ‘
MEDICAL CENTER AT KNOXVILLE !

Office of Institutional Review Board
1924 Akoa Highoy

Kooxvilie 370206990

(613) 344.9403

March 31, 1989

Virginia Kramer, R.N.

University of Tennessee Medical Center
at Knoxville

1924 Alcoa Highway

Knoxville, Tennessee 37920

RE: Risk Discriminators Related to the Incidence of Preterm Labor and Delivery
(IRB #0017)

Dear Ms. Kramer:
Thank you for sending our office your changes on the above referenced protocol.
This constitutes full approval of your protocol.

Any further alterations in the protocol must be promptly reported to the
University of Tennessee Medical Center at Knoxville Institutional Review Board.
In addition, annual reapproval is required by the IRB. and it is the
responsibility of the Principal Investigator to initiate the request for
reapproval regardless of the time the activity has been approved by the
sponsoring agency.

You have individual responsibility for reporting to the board in the event of
adverse reactions.

Sincerely yours,

Q et £

Joseph E. Fuhr, Ph.D.
Chairman, Institutional Review Board

JEF:ed
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APPENDIX C. Letter of Permission, Michael R. Caudle, M.D., Department
Chairman

THE UNIVERSITY OF TENNESSEE

MEDICAL CENTER AT KNOXVILLE
Department of Obstetrics
and Gynecology
1924 Alcos Highway
April 7, 1989 Knaxvilie 379206992

(615) 544-930¢

Johnie Mozingo, R.X., Ph.D.
Collepe of Nursing

1200 Volunteer Boulevard
¥noxville, Tennessee 37996-4110

RE: Virginia Krawer, R.N., B.S.N.
Desr Dr. Mozingo:

I an writing to express my support for the research proposal
of Mrs. Virginia Kremer entitled "Risk Assessment Discrimi-
nators Related to the Incidence of ©Preterm Labor and
Delivery."” I hsve revieved this proposal and find it to be
of great value to our department and possibly to medical
literature, She has the department's permission to access
patients followed at UTMC-K. Mrs. Krawer is a highly valued
menber of our department whose acsdemic interest goes well
bevond theat of the average individual. This particular
research may have a significant 4impact on the obstetricsl
litersature. 1 support this endeavor vholeheartedly.

Please contact me if you have any further ques:ions.
Sincerely,

Piciidad £ Ca o SV

Michael P. Caudle, M.D.

hAssociste Professor and Chairman

Department of OB/GYN

MRC/nea

cec: Virginia Kreamer

Knaruille Unit of The Unsversity of Tennesser College of Medicine
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KNOX COUNTY HEALTH DEPARTMENT

KNOXVILLE-KNOX COUNTY REGIONAL OFTICE
TENNESSEE DEPARTMENT OF HEALTH AND LNVIRONMINT

CLEVELAND PLACE
KNOXVILLE, TENNESSEE 37917

March 20, 1989

Mrs. Gini Kramer
403 Moser Lane
Farragut, TN, 37922

Dear Gini,

Dr. Duffy and 1 have reviewed your proposed research project that
vou will be doing in prenatal clinics. We feel your investigation will
not conflict with clinic function and we will assist you as much as
possible.

Sincerely,
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Mrs. Jan Kaman, RN/FNPC
Kursing Supervisor
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APPENDIX E. Letter of Permission, Sevier County Health Department
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Roane Qounty
Bepartment of Health & Frvironment

124 3. Church Sireet
iingslon, Tennessee 37763
615-376-5516

April 6, 1989

Jennie Kramer may have access to prenatal patients in
Roane County Health Department for purposes of her doctoral
desserctation research with the appropriate approval from the
East Tennessee Regional Health Office.

(D/M%{”\ A )

Dale Hadden
Nurse Practitioner
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APPENDIX I. ULetters of Support

THE UNIVERSITY OF TENNESSEE
MEDICAL CENTER AT KNOXVILLE

Deparoment of Obstetrics
and Gynecology
1524 Alcos Highuay
March 7, 1989 Knoxvilic 379206009
15) 544.9
Johnie Mozingo, R.N., Ph.D. (013) 544930
c/o College of Nursing
1200 Volunteer Boulevard
Knoxville, Tennessee 37996-4110

RE: Virginia Kramer, R.N., E.S.N.
Dear Dr. Mozingo:

1 have had the opportunity to review Virginia Krauwer's research proposal entitled
"Risk Assessment Discriminators Related to the lncidence of Pretern Labor and
Delivery". The proposal is concise, well written, and already demonstrates a
considerable research effort on the part of Ms. Kramer. The project itself
appears to have well defined goals and should be very "doable" by virtue of the
high risk patient population we sce on a routine basis at UT Medical Center. 1If 1
had any concerns at all, it would be that although we see sufficient numbers of
patients with preterm labor, it will take very aggressive enrollment of patients
to this study to provide sufficlent numbers for evaluation within the time frame
indicated. It {isg oy belief, however, that this can and should be done becsuse of
the potential value that will be derived from the results of this study. Ms.
Kramer has taken a unique approach to this problem and, in my mind, it will be a
project that will be worthy of extension beyond the defined time limits required
for her wasters thesis. If the project proceeds as anticipated, the results will
probably represen: a significant contribution to the obstetrical literature,

In view of my commen:s above, I most willingly will serve as one of her project
co-directors and look forward to the results of this study.

Sincerely,

g\ég}éu

Kenneth F. Trofatter,
Assistant Professor
Departwen: OB/GYN
UniversiZy of Tennessee Medical Center
College of Medicine - Knoxville Unit
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THE UNIVERSITY OF TENNESSEE e S
MEDICAL CENTER AT KNOXVILLE v,

1924 Alcos Highway
Knoawille 37620-69%9

March 31, 1989 (615) 544-9000

Johnnie Mozingo, R.N, Ph.D.
College of Nursing

1200 vVolunteer Blvd.
Knoxville, TN 37996-4110

RE: Virginia Kramer
Dear Dr. Mozingo,

I have reviewed the proposal presented for a research
project entitled: “Risk Assessment Discriminators Related to the
Incidence of Preterm Labor and Delivery". This project proposed
by Ms. Virginia Kramer is a well planned and valuable
project which will most certainly result in publication of a
significant paper.

ks director of the Regional Perinatal Program I will work to
assure access to patients followed in our program here at the
University of Tennessee Medical Center at Knoxville. I am hoping
that you will be able to assist Ms. Kramer in obtaining approval
for this project. 1 am confident that your efforts will be
rewarded.

Sincerely, ézi/lézél\vA’ﬂx—‘§
GarychAEZEinman, M.D.

Medical Director _
Regional Perinatal Program

GEK/1m




THE UNIVERSITY OF TENNESSEE
MEDICAL CENTER AT KNOXVILLE

Departnent of Obstetrics
and Gynecolopy
1924 Alcoa Hlphun\

. Knoxvilic 379206090
April 3, 1988 (613) 449306

Johnnie Mozingo, R.N., Ph.D.
College of Nursing

1200 Volunteer Boulevard
Knoxville, TH 27996-4110

Re: Cini Kramer, R.N., B.S.N.
Dear Dr. Mozingo:

I have had the opportunity to review Virginia Kramer's research
proposal entitled "Risk hssessment Discriminators Related to the

Incidence of Preterm Labor ang Delivery". The proposal is
corncise and demonstrates considerable analysis and research
efferes. The research project appears reasonable and to have
well defined goals. Preterm labor represents a significant

health care problem in obstetrics and is a primary concern.
Information derived from this research will be a contribution to
literature. I strongly endorse Ms. Kramer's endeavors.

In view of my comwents above, I an willing to allow access to the
women who I micht follow for their prenatal care.

, o7

Sincereli/
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IS A
william H.
Assistant Pr
Department cf O3/CGYN
University of Tennessee College of Medicine
Knoxville Unit
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April 3, 1989

Johnnie Mezingo, R.N.,
College of Nursing

1200 Volunteer Boulevard
379296-4110

Knoxville, TN
Re: Gini Kramer, R.N.,
Dear Dr. Moccingo:

I have had

Incidence of
concise and
efferss. The
well defined
health care
Information

Pretern

goals.

£
literature. I strongly

In view of Ty comments apove,

wemen whe I micht follow

Sincerely, -

\'k— C\,A.,Mﬁ"\
hunber:o Raa:;cue’
Instruczer ' K
Departmen< cf 0OB/GYN
Directcr of Pediatric,
Gynecolocy

Assessment
Labor
demonstrates

research project
Preterm
obstetrics and 1is a
this reserach will be a contribution to
endorse Ms.

b willi
for their prena

Adolescent,

Deparmment of Obstemcs
and Gvnecology

1924 Alcoa Highway
Knoxvilie 379206909
(615) 344.9305

Ph.D.

.5.N.

the opportunity to review Virginia Kramer's research
propecsal entitled "Risk

Discriminators Related to the
anc Delivery". The ropcsal is
considerable analysis and research
appears re2sonable and <o have
labor represents a significan:
primary concern.
Kramer's endeavors.

am

in low access Teo he

[Ve]

a

o al
1l care.

Young Adult, Obstetrics and

University of Tennessee Collece cf Medicine

Hnoxville Unis

ER/dj

1\\’2»

Knaruie Unit of The Univeminy of Tennessee Culiene of Mediane —



THE UNIVERSITY OF TENNESSEE
MEDICAL CENTER AT KNOXVILLE ’ .

Department of Obsteorics
and Gvnecology
1924 Alcoa Highuav

. Knoxvilie 379206999
April 3, 1989 (615) 544-9306

Johnnie Mozingo, R.N., Ph.D.
College of Nursing

1200 Volunteer Boulevard
Knoxville, TN 37996-4110

Re: Gini Kramer, R.N., B.S.N.
Dear Dr. Mozingo:

I have had the opportunity to review Virginia Kramer's research
proposal entitled "Risk Assessment Discriminators Related to the

Incidence of Preterm Labor and Delivery". The proposal is
concise and demonstrates considerable analysis and research
efforts. The research project appears reasonable and to have
well defined goals. Preterm labor represents a significan<

health care problem in obstetrics and is a primary concern.
Information derived from this reserach will be a contribution to
literature. I strongly endorse Ms. Kramer's endeavors,

In view of my comments above, I am willing to allow‘access to the
women who I might follow for their prenatal care.

Sincerely, ,
f.. !"”%‘

| \- \‘:/ J_:——\
L
Brfan P. Gleason, M.D.
Instructor
Deparctment of OB/GYN
University of Tennessee College of Medicine
Knoxville Unit

BPG/dj

Knaxwlie Unu of The Univenity of Tenneper College of Madiane -




APPENDIX J.

1.

2.

3.

4.

5.

QUESTIONNAIRE
Smoking, Sexual Practice, Demographic Survey

Do you use any type of tobacco? . . . . .

If you do not smoke or use any tobacco, please go to question 4.

If yes, circle all that apply

A. Cigarettes

B. Pipe

C. Cigar

D. Snuff

E. Chewing tobacco

F. Marijuana
What brand do you use? . . . . . . . . .
HBow often do you smoke? . . . . . . . . .

Who else in your household smokes?

A.

B.

G.

H.

Husband « « ¢« « &« o o o « & 4+ &
Boyfriend . . . . .

Mother. + « v o v o o o o o v o o
Father.

Brother (if more than one how many)
Sister (if wmore than one how many)

Children. . « « + « « « .

Other = aunt, uncle, etc. . . . . .

Questionnaire and Letter of Consent

ID#:

If you do not smoke and have answered #4, go to question 15

Do you share the same packages of cigarettes or other

tobacco with other household wmembers?

.

. YES

]
w

NO

NO

NO

NO

NO

NO

NO

NO

NO

99



6.

7.

10.

11.

12.

Do you inhale when you smoke? . . . . . . . ¢« .+ .. o« .. YE§ ___ NO
When do you smoke?
A. Getting out of bed . « . .+ + o o . . o o o v o v v v . JYES  NO __
B. After meals. . . . . . « . . . Breakfast _ Lunch ___ Dinmer___ Snack__ _
C. With a cup of coffee/soda. . . . « « « « ¢+ ¢ v« v o« « .YES __ NO _
about how often each day
D. Talking on the phone . . . . . e . -YES _ NO _
about how often each day
E. Visiting with friends. . . . . . + « « + « . -YES _ NO __
about how often each day
F. When you are bored . . . .« . « + « « « ¢ v v v e e . -YES ___NO __
about how often each day
G. When you are METVOUS . « « « « o & & o + . . . -YES _ NO
about how often each day___
R. When you feel stressed or upset. . . . . . . + » « «YES __ NO
about how often each day_
I. After intercourse. « « « o« o o « o o 0 o o . . . . .YES ___NO _
How do you buy your cigarettes/tobacco?
A. Package at a time
B. Carton at a time
How much do you think you gpend a week on emoking for yourself?
$5_ 810 $15 820 830 840
About how wmany cigarettes do you smoke in a day? . . .
Have you ever tried to stop smokimg? . . . . . . . . . . .. .YES§ __ NO
Bas a doctor or nurse or other person suggested
that you stop smoking? . . . . . . . . . . . . . . . . YES RO

100




13.

14.
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Do you think that smoking is barmful to your health?

Strongly agree Agree No Opinion__ Disagree Strongly Disagree

Do you think that smoking affects the growth of your baby?

Strongly agree Agree  No Opinion__ Disagree Strongly Disagree

SEXUAL PRACTICE

15.

16.

17.

18.

19.
20.

21.

22.

When was the last time you had sex? . . . . . . . . « .

How often do you usually have sex? Circle only one.

A.

B.

F.

G.

Every day

Every other day

Once a week

Twice & month

Once a month

So seldom that you forget

Not sexually sactive right now

What sexual practice do you usually use the most often? Circle ouly ome.

A.

Penis/vagina B. Masturbation C. Oral Sex D. Other

Does your partuner ever use a condom (rubber) now that you are pregnant?

A. Always B. Sometimes C. Never
Do you have more than onme sex partmer? . . . . . . .+ « + « « o YES NO
Is your current partmer the father of your baby? . . . . . . . YES NO

When your partamer is available, about how

often do you bave sex in a week? . . . . . . . e 0o o0

Do you ever have sex more than once in a twenty-four (24) hour period?

YES NO Times




23.

Have you had sex in the past twenty-four (24) hours?

How many times? . & ¢ ¢« ¢ ¢ ¢ ¢« o v e v s e e s e s

DEMOGRAPHIC SURVEY

24.

25.

26.

27.

28.

29.

30.

31.

32.

"33.

34.

What is your age? . . ¢ ¢ ¢ ¢+ o ¢ 0 0 e e e e
What is your present marital status?

A. Never married

B. Married/remarried

C. Divorced

D. Separated

E. Widowed

¥. Unmerried couple

Do you live with the father of your baby? . . . . .

How long have you lived with the father of your baby?

102

« « + .« YES NO
« « « « YES NO
YEARS MONTHS

If divorced or separated, do you see or talk to the father of your baby?

Number of Times Daily Weekly Monthly Never

Is he helpful to you? . . . . . . « v ¢ ¢ o v ¢ 4 .

What is your ethnic background?

White Black Asian American Indian
How many years did you go to school? . . . . . . . .
Are you in school mow? . . . . . « ¢ ¢« . . . . .

What was your family's total income last year? . . .

Are you presently eligible for Medicaid? . . . . . .

. + YES NO
Hispanic Other
. . YES NO

« « « « YES NO

DON'T KNOW



3s.

36.

37.

38.

39.

40.

41.

42.

43.

Do you have private insuramce? . . . . . . . . .

Does it cover pregnancy? .« . « + « o ¢ o 4 . .

Will you be eligible for Medicaid after your wedical bills

reach a certain level (Spindowm)? . . . . . . .

Are you receiving extra food from WIC? . . . . .

Are you receiving food stamps? . . . . . . . . .
Have you applied for WIC? . . . . . . . . . . .
Have you applied for Medicaid? . . . . . . . .

Are you currently employed outside the home?
Hov wmany hours per week do you work? . . . . . .
List those people you think are the most helpful

of the person. State their relationship to you,

L S S )

YES

YES

YES

. YES
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NO

NO

NO

NO

NO

NO

NO

to you. Do not use the

for example:

Parents

oame
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Dear Expectant Mother:

You are invited to be in a research study. The study is being conducted by a
registered nurse who specializes in the care of pregnant women. The tesearch
{s supervised by faculty of the University of Tennessee at Knoxville College
of Nursing since the researcher is presently a graduate student. The research
will look at factors that could influence early labor or delivery. The study
will provide information to help other pregnant women in the future. The
benefit of this research may be the birth of fewer bables who are born too
early or too swmall.

You will be asked to answer some questions in an interview and to fill out a
guestionnaire. This should take about 50 minutes. You will be asked to do
the questionnaire again later on. Your medical record will be reviewed to
obtain laboratory information, medical information, and delivery information
related to vour past and/or current pregnancy. You may refuse to answer any
question. You may drop out of the study any time. Your participation is
VOLUNTARY. Your decision to be in the study will not influence the care you
receive

All of the information will be kept confidential. You will be given a special
code, and your name will not be on any form other than the permit. The
information will be kept in a locked file in the researcher's home. Only the
researcher will have access to the file. The results of the study may be
published but will not identify you in any way.

If vou have any questions or want to know the results of the study, you may
contact the nurse researcher.or her thesis chairperson who are listed below.

s T e 17 T

Gini Krame~, E.S.N., R.N. ohnie Ho"ingo

UTK Master's Candidate ssociate Dean for ndergtaduate Studles
402 Moser Lane College of Nursing

Farragut, Tennessee 37922 Knoxville, Tenneseee 37996

(615) 966-48ES (615) 974-4151

I have read and understand these statements. I give my permission to be part

of this studv. I also give permission for the nurse researcher to look at and
to use informatzion froz wy medical record.

Signed

Daze of Birth:

Date:
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APPENDIX K. Cover Letter

Dear Expectant Mother,

Enclosed is the second questionnaire for the preterm labor study, a
pen and a stamped envelope.

Please take a few minutes to do the questionnaire, place it in the
stamped envelope and drop it in the mailbox. When I receive the
questionnaire, I will mail you a small gift for your baby.

1f your baby has been born, please answer the following questions.

What was your due date?

What was your baby's date of delivery?

Where was your baby delivered?
Name of the hospital.

Did you have any problems before the delivery?
Did you have to go to the hospital for those problems?

Again, I would like to thank you for your willingness to be part of
my research project.

Sincerely,

J s %/M

Gini Kramer, B.S.N., R.N.
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APPENDIX M.

Perceived Stress Scale (PSS)

LN

Tre cueszions in this scale ask you about your feelings and thoughts d

case,

vou will be asked to indicate how ofzean you fell or thought a certain way.
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L#

———————— e

uring the 1ast monthk. In each

Although sone of

che questions are similar, there are diflerences between thea and vou should treat each one as a

separate question.

The bes: approach is to answer each question fairly quielly,

That is,-don':z cry

to count up the number of fimes you fel: 4 particular way, but racher indicace zhe altermative that

seenms

like a reasonadle estimate.

For each question choose from the

folloviag alzernacives:

[ ¢
usses
201

vou w

a the last montk, how
because cf somezhing

of:z2n have you been 0
that happened unexpectedly!
n the last month, how that 0

, oiten have vou Iel:
ere unable to control

the izgportant things

in your life?
3. 1In the last month, how often have vou felt 0
nersous and "scressed”?
4. In Izen have vou dealt 0
success? liZe hassles?
5. In the last month, how often have you Iel: that 0
yvou were effectively coping with imporiant changes
cha: were occurzing in your life?
the last zcnth, how olzen have you felt con- 0
zbous vour acility to nandle your persenal
e=s?
, how ¢izen hzve wou lel: 0
g vour wey?
how ¢Zzen have vou found 0
[ wizh 2)) the things chat
veu h2d o do?

e}
b ~

o cenzIrol

how cfzen have you been able 0

che last wmooid
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last zenth, now cizen

tep of zhings?

=g
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¢ conirel the wav vou sgend vour fize!

Almost

Never  Never

o
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Somctimzs Often  Very Of:c
: 3 4
2 3 4
2 3 4
2 E &

"~
w
r ol

2 5 4
2 3 4
2 3 4
2 3 :
2 3 L
2 3 &

2 2 4

- z
2 3 -
’ 3 4

=
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VITA

Virginia Anne Kramer was born in Tucson, Arizona, on February 8,
1944, She attended local elementary schools and graduated from
Salpointe Catholic High School. Over the next eighteen years, she
attended several colleges and universities part-time. In 1978, she
enrolled full time to complete her bacculaureate degree. Her Bachelor
of Science in Nursing was awarded from the University of North Carolina
at Chapel Hill in 1980.

Immediately after graduation, Ms. Kramer worked in the medical
intensive care unit for several months and then transferred to labor and
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