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Abstract

THE INFLUENCE OF BIOPSYCHOSOCIAL CHARACTERISTICS IN THE LATE
THIRD TRIMESTER ON PRE-HOSPITALIZATION LABOR IN NULLIPARAS

Kathleen R. Beebe, RNC, PhD(c)

University of California, San Francisco, 2002

The purpose of this study was to describe selected biopsychosocial factors (sleep

quality, self-efficacy for childbirth, and anxiety) in nulliparous women during the late

third trimester and relate them to perception and performance (pain, fatigue, coping

strategies, and time spent at home) in labor prior to hospitalization, as well as to eventual

obstetric outcomes (cervical status on admission, oxytocin use, type of delivery,

anesthesia use, and neonatal APGAR scores). This study was a descriptive, longitudinal,

correlational study of the relationships among these variables.

Participants were 35 English-speaking nulliparous women, ages 18 to 40, 38 weeks

of completed gestation or greater, with uncomplicated pregnancies. In addition, all

subjects were partnered and enrolled in childbirth education programs.

At enrollment, Spielbergers Trait Anxiety Inventory was used to evaluate trait

anxiety, while the Prenatal Self-Evaluation Questionnaire measured childbirth-specific

anxiety. Self-efficacy for childbirth was measured with the Self-Efficacy for Childbirth

Inventory. Antepartum sleep disturbance was measured over the last five nights of

pregnancy using the wrist actigraph (MiniMotionlogger). Pain and fatigue in early labor

at home were evaluated with the McGill Pain Questionnaire-Short Form and the Visual

Analogue Scale of Fatigue Severity. A combination of medical records review and

postpartum audiotaped interviews provided information about the remaining pre

hospitalization and birth variables.



Data analysis demonstrated significant relationships between: anxiety and self

efficacy for childbirth in late pregnancy (r = -.59, p < 0.01), total sleep time on the night

before birth (TST-1) and pain in early labor (r = -.47, p < 0.05), numbers of cognitive

coping strategies used and pain scores in early labor (r = -.47, p < 0.04), and the number

of hours at home in labor and admitting cervical dilation (r = .70, p < 0.001). Subject

reported components of pre-hospitalization labor included: recognition of labor onset,

management of signs, symptoms, and emotions of early labor, and decision to admit to

the hospital. Women employed behavioral and cognitive strategies to manage these

components. Sleep parameters of women approaching childbirth revealed a pattern of

increasing sleep disturbance. TST-1 diminished significantly from TST –345 (t= 5.95, p

< 0.001).

Research Supported by NINRNRSA 1 T32 NR07088-06 and the
2001 AWHONN/Hill-ROM Maternal-Child Investigator Award

.
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Chapter One

Introduction

The Problem and its Significance

Variations in the duration (quantity) and symptom experience (quality) of labor and

birth have been a focus of research efforts for many years. The nature of these variations

has been investigated from a physiological (Friedman, 1954, 1955, 1978) as well as a

psychological perspective (Lederman, Lederman, Work, & McCann, 1979; Wuitchick,

Bakal, & Lipshitz, 1989), although the preponderance of literature has focused on

physiological factors. The clinical interest in learning about contributors to the quantity

and quality of labor stems from clinical and research findings that demonstrate either

adverse obstetrical outcomes (Chelmow, Kilpatrick, & Laros, 1993) or improved

outcomes (McNiven, et al., 1998) based on these two dimensions of labor.

Despite a voluminous body of literature devoted to the processes of labor and birth, a

clear picture has not yet emerged of the constellation of variables that consistently and

comprehensively explain variations in labor experiences. This is due, in part, to the

individual characteristics and environmental contexts that encapsulate each childbirth

experience. And, as well, there are biopsychosocial aspects of pregnant and laboring

women that have not been adequately explored. The term biopsychosocial refers to the

interactive and sometimes additive components of individuals or groups; unique

anatomical, physiological, psychological, and social characteristics. The application of a

biopsychosocial approach to the investigation of variations in the childbirth experience

holds promise for discovering richer explanations for such variations, not only by

identifying key factors associated with labor progress, but also by discovering the relative

contributions of such factors.

The dual dimensions of labor duration and maternal comfort (both physical and

psychological) during labor are often addressed from the standpoint of treatment as
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separate entities. For example, exogenous oxytocin administration has been associated

with decreased labor duration, but often results in strong uterine contractions and

maternal activity limitations, hence, greater discomfort (Duff & Sinclair, 2000). Epidural

analgesia/anesthesia decreases pain in labor, but at the expense of increased labor time

and increased rates of technologically assisted nonspontaneous deliveries (Zimmer, et al.,

2000). Nonpharmacologic comfort measures used in labor have varied rates of success in

promoting both maternal comfort and the timely progression of labor (Austin &

Calderon, 1999).

Seminal work by Friedman (1954) identified discrete stages of the process of labor

and phases within each stage that were characterized by duration. The earliest and

longest of these phases was described as the latent phase of labor (LPL). This phase of

labor tends to be overlooked by investigations into childbirth processes in favor of

research on the more active phases of labor (that generally occur in the hospital) or in

favor of the process as a whole. Since LPL tends to occur, to some degree, away from

health care settings, and since this phase has been found to be more sensitive to external

influences than active labor (Friedman, 1978, Austin & Calderon, 1999), a better

understanding of LPL is needed.

Research efforts to optimize obstetrical outcomes must better describe women’s

experiences with labor from the outset, and from the perspective of holism, in order to

craft intervention packages that are best suited to groups most likely to benefit. The

benefit goals are both short term (quality and quantity of labor) and long term (cesarean

delivery rate, costs, maternal satisfaction, neonatal well-being). An essential first step in

this effort is to identify the antenatal correlates of the dimensions of labor in populations

of childbearing women.

The recognition of the onset of labor by women at term heralds the transition from a

pregnant state to a parental state. This recognition is the culmination of a gestational

period characterized by numerous physiological changes and psychological experiences,
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some of which are predictable and expected and others of which are highly individual

(Gorrie, McKinney, & Murray, 1994; Cunningham et al., 1997).

The latent phase of labor (LPL) is one component of the larger phenomenon,

childbirth. It is the first phase of the first stage of labor and it represents the longest

temporal period of any phase of the labor process (Bergsjo, Bakketeig, & Eikhom, 1979).

Yet, little is understood about this experience for women outside of the physiologic

changes involved. For example, the significance of LPL to women's perceptions of their

childbirth experience has not been studied. In addition, since research concerned with the

LPL has focused exclusively on duration as the predictor or outcome variable, subjective

components of the LPL experience have not been well described or investigated. Few

studies have evaluated the connections between antepartal person-environment

interactional variables and LPL. Such an atheoretical and non-integrated approach to the

study of this phenomenon leads to gaps in knowledge regarding the experience of LPL

and its impact on perinatal outcomes.

A large body of literature exists that explores the process of childbirth from a

physiological perspective. This mass of literature represents scientific attempts to explain

the course and conduct of labor and delivery based on a series of biochemical and

mechanical interactions that result in the birth of a baby. While admittedly relevant, the

biological basis for birth cannot stand alone in explaining variations in this experience for

women. A framework for research that incorporates psychological and sociological as

well as physical factors is necessary to facilitate understanding of the complex and

multidimensional nature of childbirth. The following section includes a discussion of

what is currently known about the physiology of labor onset.

The physiologic basis of parturition

Theories about the etiology of parturition (the onset of labor) are still evolving as the

ability of scientists to perform more sophisticated physiological analyses improves.

While researchers have greater knowledge about the physiological mechanisms involved

f
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with the initiation of labor, there is little explanation for the range of individual or group

variations on the process. Two methodological questions which influence the application

of findings from laboratory studies to greater understanding of human parturition in “real

life” settings are: 1) can findings from in vitro studies be generalized to in vivo

circumstances? and, 2) can findings from studies using animal models be generalized to

human populations? Most research conducted on the cellular components of parturition

have been performed in carefully controlled laboratory settings using animal models or

human tissue samples in vitro and do not represent the experiences of childbearing

women. Ethical considerations, however, prevent many of these studies from being

conducted in human populations.

The mean length of human gestation is considered to be 280 days (40 completed

weeks) from conception. The range of term gestation, however, is from 37 to 42

completed weeks of pregnancy (Cunningham, et al., 1997). Physiological theory

describes the process of normal labor as beginning with a series of biochemical and

mechanical changes which transform the cervical environment from a rigid, resistive state

to one that is amenable to the effacement and dilation needed to promote progressive

labor (Olah, Gee, & Brown, 1994). Enzymatic activity and fluid shifts in the cervix,

along with prostaglandin release from cervical stimulation by the descending fetus,

results in the softening and thinning of cervical tissues through the erosion of collagen

complexes, "ripening" it for dilation.

Research efforts have been made to investigate the influences of cultural differences

on the biological processes associated with parturition. One study was found in which

researchers described the differences in cervical properties and changes at term between

Caucasian and Chinese women (Brieger, et al., 1997). These authors collected serial

measurements of cervical length in 55 Chinese women of unknown parity. They found

that cervical length decreases progressively from 30 weeks gestation to term and that the

mean cervical lengths for gestational age in the sample were 10 mm shorter than those

l



found in Caucasian women. The authors speculate that these differences could be due to

the shorter stature of Chinese women or to racial differences. This information is

important to the understanding of “normal” physiological variations among diverse

groups of women. There was also a significant correlation between duration of first stage

of labor (onset to complete dilation) and cervical length measured one week prior to

delivery (p < 0.01). The clinical implications of these relationships have yet to be

determined, and the influence of parity on these findings is a potential confounder.

Friedman (personal communication, May, 1999) stated that there have been no identified

differences between diverse populations of women on the duration of LPL, indicating

that cervical preparation is just one of many determining factors.

Concurrently, the uterine environment undergoes changes that produce regular,

synchronous muscular contractions by: the formation of myometrial gap junctions; the

mechanical process of uterine distension with myometrial pacemaker activation and; the

enabling of biochemical and electrical sequencing patterns (Manabe, Sakaguchi, & Mori,

1994). Energy release through the conversion of adenosine triphosphate (ATP) to

adenosine diphosphate (ADP) in the myometrial cells allows repetitive muscular

contractions in the uterus (Cunningham, et al., 1997). Blood flow to the uterus and

uteroplacental circulatory patterns also play a role in the integrity of uterine muscle

contractility. The simultaneous states of readiness of the uterus and the cervix and the

subsequent receptivity of the cervix to uterine contractility determines, in part, the rate at

which coordination of progressive labor and delivery occur.

Oxytocin, a pituitary hormone released in response to cervical pressure via the

Ferguson reflex, enhances uterine contractility in term pregnancy by increasing

intracellular calcium levels that are responsible for muscle cell depolarization. Synthetic

oxytocin is often used as an exogenous agent to induce or augment labor, but its role in

producing effective labor in all pregnant women remains controversial. For example, an

in vitro study by Ciray and colleagues (1998) found that while oxytocin does produce



muscle tissue excitability, it does not contribute to myometrial gap junction formation or

the intercellular communication needed for synchronicity of contractions.

The fetus also plays a role in determining the onset of labor through the conversion

of various precursor substances to estrogen in the fetal adrenal gland. As pregnancy

nears completion, placental estrogen production increases. The relative progesterone to

estrogen ratio change is thought to stimulate the onset of labor (Carsten, 1992). Figure 1

shows the major pathways for hormonal secretions and action in the initiation of labor.

Both the fetal hypothalamus and the fetal adrenal gland participate in changing the ratio

of estrogen to progesterone by fetal conversion of DHEA to estrogen. This process

subsequently contributes to both cervical preparation and uterine contractility through the

feedback loops shown.

Figure 1. Major Pathways for Hormonal Action in the Initiation of Human
Parturition

FETAL MATERNAL

Hypothalamus Placenta Myometrium Hypothalamus

Ant. pituitary Post. pituitary

ACTH | Proloc■ in Oxytocin
receptors

A | DHEA-S-t! Estrogen |
- -

drenal cortex | Cortisol ~3 iProgesterone ISA■ PGE21 Oxytocin

| PGF2 a■ |{|ºt
contractions

Cervical ripening and distension

From Essentials of Obstetrics and Gynecology. (1992)., by Hacker, N. F., & Moore, J. G. (Eds.).
Philadelphia: Saunders, p. 408.



Most recently, studies have focused on the theoretical role of placental and fetal

corticotropin-releasing hormone (CRH) in the timing of parturition (Majzoub & Karalis,

1999). CRH is a neuropeptide found in the placenta and fetal hypothalamus. CRH levels

increase 100-fold in the last weeks of pregnancy and act on both the maternal and fetal

hypothalamic-pituitary-adrenal axis to increase secretion of adrenocorticotropin (ACTH).

This change subsequently results in steroidogenesis; most specifically, cortisol and

estrogen production (Frim, Emanuel, Robinson, Smas, Adler, & Majzoub, 1988). In

addition, CRH receptors in the myometrium implicate a possible direct action of CRH on

gap junction formation, oxytocin receptors, and ultimately, uterine contractility (Warren,

Patrick, & Goland, 1992). Until further research is completed which demonstrates the

effect of controlled manipulation of CRH levels on the timing of parturition, CRH

remains only one of many biochemical factors involved in the process. Figure 2

illustrates the hypothesized role of CRH in the molecular feedback loops associated with

parturition.

Latent labor represents a period of time when patterns of chemical and mechanical

interactions are becoming functional and coordinated. Explanations for variations in

lengths of labor using physiological theory relate to chemical balances or imbalances,

cervical integrity, muscular stretch, contraction strength and rhythmicity, and

communication between the target tissues. Mechanical factors such as fetal size and

presentation, pelvic configurations and dimensions, gravity, and force also influence

labor. This theoretical base guides most of the biomedical research that focuses on latent

phase of labor and management modalities. Physiological theories alone, however, do

not address the effect of emotional, experiential, and interpersonal components that

influence biological functioning and intermediate the process of latent labor. For

example, studies based on physiological theories have not adequately explained why

primigravid patients have longer labors on average than multigravid women. Theory and

º



research pertaining to the emotional, experiential, and interpersonal factors associated

with labor will be explored in Chapter 2.

Figure2. The Role of Corticotropin-Releasing Hormone in the Steroid Regulation
of the Fetoplacental Unit
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Purpose

The purpose of this study was to describe selected biopsychosocial factors in

nulliparous women during the late third trimester, relate them to perception and

performance in labor prior to hospitalization, and then to eventual obstetric outcomes.

Antenatal variables selected included personal characteristics such as age, height, weight,



income level, educational level, provider type, and ethnicity. In addition, the variables of

sleep quantity, self-efficacy for childbirth, trait anxiety, and childbirth-specific anxiety

were selected. Perception and performance variables in early labor included pain,

fatigue, the number of hours at home in labor prior to hospitalization, and coping

strategies used during the pre-hospitalization labor period. Outcome variables included

the use of oxytocin to induce or augment labor, cervical status (dilation, effacement, and

station) at the time of hospital admission, type of delivery, neonatal APGAR scores, and

analgesia/anesthesia use.

Specific Aims

The four specific aims of this study were:

Aim #1: to describe the levels of anxiety, self-efficacy for childbirth, and sleep

disturbance in nulliparous women during the late third trimester of pregnancy.

Aim #2: to describe the levels of pain and fatigue in nulliparous women in early

labor prior to hospitalization.

Aim #3: to describe coping strategies used by nulliparous women in labor prior to

hospitalization.

Aim #4: to identify relationships among the perinatal biopsychosocial factors, the

number of hours of labor at home prior to hospital admission, admitting cervical dilation,

and the use of intrapartum oxytocin.

Expanding inquiries into the roles of biopsychosocial factors during pregnancy and

early labor as direct or indirect mediators of the processes of childbirth is an important

focus for nursing research. After controlling for factors that were likely to influence

LPL, such as parity, partnered status, and childbirth education experience, this study

described the influences of selected biopsychosocial factors in late pregnancy and early

labor on women's symptoms and behaviors in labor. As these relationships emerged, a

fuller understanding of the phenomenon of pre-hospitalization labor as a proxy for LPL

was realized.

º
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Chapter Two

Theoretical Background, Concept Analysis, and Literature Review

Introduction

This chapter provides a review of the evolution of stress and coping theory and

incorporates a rationale for using the physiological theory of labor onset presented in

Chapter 1 with this theoretical framework to guide scientific inquiry into the experience

of childbearing. Some biopsychosocial stressors (sources of stress) encountered in >º
childbearing, particularly for the nulliparous patient, will be identified. A description of Cº.
stress, appraisal, and coping as it pertains to the continuum of parturition, with emphasis 2:
on the transitory period from the late third trimester of pregnancy to the onset and early

hours of labor (the latent phase) is offered. An additional focus of this chapter is to T
explore the concept of the latent phase of labor (LPL) in greater depth and to provide the

theoretical linkages between this phenomenon and the selected variables of interest. !---
Knowledge that has been generated in published literature from both historical and º* :
current perspectives will support an operational definition of the LPL and of the º:

-**
hypothesized interrelational variables affecting this phenomenon. Variations in findings

and opinions in studies regarding LPL will be presented and discussed.

Stress and Coping Theory

To explicate the historic role of physiological stress in late pregnancy and childbirth,

the work of Hans Selye and his General Adaptation Theory must be examined. Looking

at the concept of stress from a predominantly biological perspective, the theory includes a

definition of stress as being “the nonspecific response of the body to any demand” (Selye,

1976; Tache & Selye, 1985). Selye's observations that stressors (agents which produce

stress) result in predictable physiologic responses led to the description of a cascade of

neuroendocrine secretions designed to increase the body’s ability to cope with or adapt to

challenges and activities; in essence, to survive. Individual stress responses depend on
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internal (genetic predisposition, age, experience, etc.) and external (environmental and

social influences, pharmaceuticals, etc.) conditioning factors, which mediate the degree

of the response. It is at this level that Selye acknowledged the role of emotions and the

bridge between physiology and psychology related to stress. However, Selye did not

further clarify the implications of the psychological processes on the hormonal responses.

The importance of Selye's work from a historical and holistic perspective lies in his

finding that, although a body can initiate a stress response without a mind (in cadavers)

(1976), individual factors in living persons that are both internally and externally

generated affect the degree of the response. Toward the end of pregnancy and in the

earliest phase of labor, sources of stress for women are both physical and psychosocial.

Examples of physical demands in late pregnancy include: sleep disturbance, increased

cardiovascular workload, increased basal metabolic rate and energy expenditure,

respiratory volume alterations, musculoskeletal strains, and hormonal changes (Bond,

1993). Physical demands in early labor include: cervical changes, uterine muscle

exertion, pain, and fatigue (Cunningham et al., 1997). Psychosocial stressors in late

pregnancy and early labor vary with individual and environmental circumstances, but can

include: anxiety, fear, depression, prior experience with childbirth (first-hand or

vicarious), and level of supportive resources. Stress hormones, such as epinephrine,

Secreted by the maternal adrenal gland during times of physical and emotional demand,

interfere with labor progression by competing with some of the biochemical processes of

labor. This effect inhibits uterine contractility and shunts blood away from the uterus to

the “essential” organs needed for survival (heart, brain, etc.). Lederman, Lederman,

Work, & McCann (1978, 1984) demonstrated that increased anxiety levels during labor

were related to increased catecholamine release and subsequent interference with the

timely progress of labor.

The attribution of a physiologic stress response to predominantly physical, rather

than psychological, factors should be individually determined if possible before adequate
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interventions to promote effective coping can take place. However, this typically

Cartesian approach to health care (i.e. the mind-body split) is not sufficient for

understanding the complexity of the childbearing experience, which is a biopsychosocial

event. Since pregnancy, labor, and childbirth are normal processes for the majority of

women, the physiologic changes and neurohormonal responses encountered are largely

adaptive, or, at least, non-pathologic. Yet, despite increased knowledge about the

structure and function of parturition and its components, little is understood about

individual variations in the experience. Further, when women develop complications in

the peripartal period, the full range of contributing factors has not been explicated.

Lazarus and Folkman (1984) compiled a most comprehensive treatise on the subject

of psychological stress, cognitive appraisal, and coping. Building on and synthesizing

the work of earlier stress researchers and theorists such as Selye, as well as their own

body of research, these authors clarify the concept of stress as a relationship between the

person and the environment. Additionally, they include the element of cognitive

appraisal by an individual as being critical to the determination of whether a given

person-environment relationship is stressful. These authors state, “Psychological stress,

therefore, is a relationship between the person and the environment that is appraised by

the person as taxing or exceeding his or her resources and endangering his or her well

being” (Lazarus & Folkman, 1986, p. 21). Stress is viewed as relational and

interactional, rather than as a simple stimulus-response construct.

Cognitive appraisal is the discriminating element of the Lazarus theory that links

stress with coping and imparts relevance to its application in perinatal phenomena.

Appraisal is defined as the process of categorizing an encounter, and its various facets,

with respect to its significance for well-being (Lazarus & Folkman, 1984). This internal

evaluative exercise, taking place continuously by individuals, focuses on the meaning or

significance of events and situations. It is divided into two parts: primary and secondary

appraisal. Primary appraisal is the labeling of any encounter as being irrelevant, benign
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positive, or stressful. Stress appraisals are further categorized into harm/loss, threat, or

challenge. Harm/loss appraisals occur when some damage or injury has already

occurred. Threat appraisals refer to anticipated harm or loss. This appraisal is associated

with anticipatory coping and negative affect states such as anxiety or anger. Challenge

appraisal focuses on the potential for growth or gain. Like threat appraisals, challenge

encourages mobilization of coping efforts; however, the anticipation of the encounter is

associated with positive feelings such as excitement and eagerness. Figure 3. illustrates

the primary appraisal cascade.

Figure 3. Primary Appraisal

Stressor

Impending Childbirth

Primary Appraisal

Irrelevant Benign-Positive Stressful

Harm-Loss Challenge

Threat

The two primary forms of appraisal, threat and challenge, are not necessarily mutually

exclusive, and have been found to exist concurrently in subjects anticipating stressful

encounters (Lazarus & Folkman, 1984). The authors theorized that individuals who feel
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challenged by their environmental encounters are more likely to have positive adaptive

outcomes compared to easily threatened persons.

Secondary appraisal is a more complex cognitive process and is best explicated by

Bandura’s theory of self-efficacy (Bandura, 1986). This concept refers to the internal

cognitive process of evaluating the coping options available in a given situation, the

likelihood of a particular coping strategy being effective (also known as outcome

expectancy), and the confidence the individual has in his or her ability to employ the

strategy (also called efficacy expectancy).

Discussions of self-efficacy are typically task-dependent. In other words a person

has perceived self-efficacy for a particular specified event. Self-efficacy for childbirth,

for example, refers to the individual’s confidence in their ability to cope with the

experience through the effective use of various strategies, as well as their confidence that

using such strategies will have the desired outcome. For a laboring woman, this might

mean confidence in her ability to use patterned breathing with uterine contractions and a

sense that using such a strategy will reduce pain or enhance relaxation.

Bandura proposes that the documented relationships between levels of perceived

efficacy and the degree of subjective distress, following treatments designed to improve

coping efficacy, support self-efficacy as a powerful mediator of psychophysiological

outcomes. This relationship was demonstrated in a sample of subjects with chronic

obstructive pulmonary disease (Ries, Kaplan, Limberg, & Prewitt, 1995). A sample of

119 men and women were randomized into treatment and control groups. Those exposed

to exercise after receiving training had lower levels of distress, greater self-efficacy for

walking and greater tolerance for exercise compared to the control group receiving

education alone.

Figure 4 shows the role of secondary appraisal (self-efficacy for childbirth) in a

group of 41 pregnant multiparas who had experienced a prior cesarean delivery (Dilks &

Beal, 1997). Self-efficacy for childbirth scores were significantly higher in the group of
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multiparas who chose a vaginal birth after a previous cesarean (VBAC) compared to

those who elected a repeat cesarean section (F = 4.83, P = 0.011 for outcome efficacy).

Figure 4. Secondary Appraisal

Stressor
Pregnancy with Prior

Cesarean Birth

`.
Primary Appraisal

~
Secondary Appraisal

Outcome
t Self-Efficacy for Childbirth — Greater likelihood of

choosing VBAC

W Self-Efficacy for Childbirth T-P Greater likelihood of
choosing repeat cesarean

Lazarus & Folkman (1984) define coping as “constantly changing cognitive and

behavioral efforts to manage specific external and/or internal demands that are appraised

as taxing or exceeding the resources of the person” (Lazarus & Folkman, 1986, p. 141).

These authors do not confine the concept of coping to only those efforts to manage

Stress that are successful or considered adaptive. By so doing, they free scientists to

inquire into the broad spectrum of coping styles and strategies, while allowing individual
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interpretation and environmental context to emerge. A practical illustration of this idea is

the coping strategy of vocalizing during labor. Historically, moaning, Screaming, or

issuing other sounds of distress during labor has been interpreted by caregivers and

patients alike as indicating a loss of control, and, hence, ineffective coping. Some

women and certain cultures, however, find vocalizing to be useful during labor, and

childbirth education classes now include low-pitched moaning as a relaxation technique.

In a qualitative study by Mackey (1995) on women’s evaluation of their childbirth

performance, 2 of 60 subjects related that vocalizing helped them to manage labor better

by the release of some tension through yelling. The value placed on maintaining self

control during labor is dominant in our society (Mackey, 1995), and difficult to reconcile

with the unpredictable nature of childbirth. Coping with or managing oneself during

labor invokes a host of intrapersonal, interpersonal, and social characteristics. Coping

efforts in parturients have traditionally been labeled by caregivers as “good” or “bad,”

adaptive or maladaptive. This limits our knowledge of self-selected coping strategies in

individual laboring women that could aid in understanding the diversity of experience in

this population.

Stress and Appraisal in Pregnancy and Birth

Childbirth has been anecdotally likened to a number of experiences that range from a

high-endurance athletic event (challenge) to a life-threatening, excruciatingly painful

torture (threat). These analogies arise from the personal experiences of women who have

given birth, as well as from people who have observed or read accounts of others’

experiences. No literature has been found which supports women assigning a primary

appraisal of irrelevant or benign-positive to the events of birthing (see Figure 3). The

experience is imbued with deep physical, psychological, emotional, and cultural meaning

that imparts individual significance to it.

A woman approaching labor for the first time receives information about childbirth from

Vicarious experience, information-seeking, verbal persuasion, and from the physiological
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cues her body sends (Bandura, 1986). She cannot rely, however, on firsthand experience,

since she has had none. The nature and impact of the messages she receives from other

Sources are open to individual interpretation. It is this appraisal process, in Lazarus’

stress theory, which leads to the evaluation of the impending event as a threat versus a

challenge, and which depends on characteristics of the person, her environment or

context, and the relationship or transaction between the two. It is possible that two

demographically similar women could have very different information, expectations, and

concerns about childbirth, and therefore, different appraisals. Based on such information,

women devise various coping mechanisms to manage the stress or emotional arousal that

results. Because these variables of person, environment, and appraisal determine coping,

it is essential to have an understanding of them and their relationships in order to gain

knowledge about the biopsychosocial aspects of women facing their first childbirth

experience. The variables selected for this study reflect some of these aspects, and

support the stress, appraisal, and coping theoretical foundation used. Table 1 lists the

study variables. The next sections of the chapter will explore each of these variables in

turn, as well as the underlying physiological changes occurring, and provide evidence for

interrelationships among the variables.

Table 1. Perinatal Variables Applied to the Lazarus Stress and Coping Theory

Antepartum Intrapartum

Sleep Disturbance Fatigue

Anxiety Pain

Self-efficacy for Childbirth Duration of Pre-Hospitalization Labor

Pre-Hospitalization Coping Strategies

Admission Cervical Status

Oxytocin Use

**** --- ****

-------
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Antepartum Variables

Physiologic changes in late pregnancy

By the end of the third trimester, a woman’s body has undergone dramatic changes

that alter her physiology to support the developing fetus and to prepare her for birthing.

Table 2 outlines the major system changes that are realized by the end of pregnancy

(Bond, 1993).

These changes are the normal physiologic occurrences associated with a healthy

pregnancy. It is not difficult to imagine the adjustments required by women in order to

accommodate these changes from a physical and psychological standpoint; whether it is a

simple matter of buying new clothing to accommodate a changing body or a more

complex matter of resolving ambivalence about a changing life.

Sleep disturbance in late pregnancy

Sleep is a biological function that also serves as an indicator of physical and

psychological health. Sleep disturbance is a common complaint during pregnancy,

particularly in the third trimester (Schweiger, 1972).

Karacan and colleagues (1968, 1969) compared the sleep characteristics of seven

women in the third trimester of pregnancy to seven age-matched, non-pregnant controls.

The researchers also interviewed the seven women in their last month of pregnancy on

each of three mornings after a night of polysomnographic sleep evaluation

(electroencephalography, electrooculography, and electromyography). They found

significantly more awakenings in the pregnant group compared to the non-pregnant group

(p<0.01). This study however, is limited by its small sample size and by the study

Setting, a carefully controlled sleep laboratory. Such an environment is not necessarily

representative of women's actual sleeping conditions.
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Table 2. Maternal System Changes in Pregnancy

Maternal System

Reproductive System

Cardiovascular System

Respiratory System

Urinary System

Gastrointestinal System

Integumentary System

Endocrine System

Musculoskeletal System

Immunological System

*Uterine size increases 20-fold from prepregnant
State

*Increased vascularity and hypertrophy of breasts,
cervix, vagina and vulva
*12% enlargement of the heart with displacement
upward and to the left
*10 – 15 beat per minute increase in heart rate
*30% increase in cardiac output and stroke volume
*40 – 50% increase in blood volume
*Generalized vasodilation and increased venous

pressure
*Increase clotting factors – hypercoagulability
*Relative drop in hemoglobin and hematocrit in
relation to plasma volume
*Increased tidal volume and minute volume
*Increased carbon dioxide output
*Thoracic circumference increase of 2–3 inches
with elevation of diaphragm
*Increased basal metabolic rate and oxygen
requirement increases by 30–40 ml/min
*Dilation of renal pelvis and ureters – urinary stasis
*Increased urinary frequency from uterine pressure
on the bladder
*Decreased bladder tone
*Increased glomerular filtration rate and renal
plasma flow
*Hyperemic gums
*Decreased peristalsis, decreased lower esophageal
tone, delayed gastric emptying time
*Stomach displaced upward, colon shifted and
compressed
*Prolonged gallbladder emptying time
*Increased appetite
*Hyperpigmentation from increased melanin
production
*Connective tissue fragility
*Increased blood vessel permeability
*Increased prolactin, estrogen, and progesterone
(these increases are responsible for many of the
other system changes)
*Increased oxytocin toward term
*Thyroid and parathyroid function increases
*Increased insulin production, but also increased
production of insulin antagonists
*Increased levels of relaxin

*Posture changes can result in lordosis
*Increased mobility and relaxation of joints
*Diastasis recti in some women

*Decreased resistance to infection from suppressed
cellular immune response
*Decreased maternal IgG levels

*** *
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The occurrence of mid-sleep awakenings (a chief source of disturbed sleep) during

the latter part of pregnancy has been well described by researchers (Karacan, et al., 1968;

Karacan, et al., 1969; Schweiger, 1972; Mead-Bennett, 1990; and Hertz, et al., 1992,

Baratte-Beebe & Lee, 1999). One historical study specifically focused on reasons for

altered sleep during pregnancy (Schweiger, 1972). During the 38th week of pregnancy,

100 women evaluated the nature of sleep disturbances throughout pregnancy. Subjects

were asked to recall their perceptions of sleep alterations throughout pregnancy and the

reasons for the alterations. Not surprisingly, 66% of the respondents reported that their

sleep had only become altered in the third trimester, when complaints of urinary

frequency, backache, shortness of breath, leg cramps, and itching were reported.

Retrospective studies such as these depend on the accurate and unbiased recall of the

respondents and limit the internal validity of the study findings.

Hertz and associates (1992) questioned 12 women in the third trimester about their

sleep patterns and frequencies of six preselected items: restless sleep, snoring, lower

back pain, leg cramps, bad dreams, and morning headaches. These frequencies were

compared to a group of nonpregnant women and to a subsample of the pregnant group

after delivery. There were significantly more complaints of restless sleep, lower back

pain, and leg cramps by the pregnant subjects compared to the nonpregnant group and the

postpartum subsample (p<0.05). Concurrent polysomnographic sleep data were

collected from subjects on a single night's sleep. Decreased sleep efficiency (time

asleep/time in bed) in the pregnant group compared to the nonpregnant controls (p <

.005) was primarily due to a significant increase in waking after sleep onset (WASO) in

the pregnant subjects (p < .005).

Most recently, a longitudinal study by Baratte-Beebe and Lee (1999) focused on the

prevalence and sources of midsleep awakenings in a sample of 25 women from

preconception through the third trimester of pregnancy. They found, from sleep diary

data, that numbers of awakenings were highest in the third trimester while the sources of
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awakenings varied with each trimester. Notably, there was a two-fold increase in the

number of midsleep awakenings from preconception to the third trimester, supporting the

view that sleep disturbance is a common experience for women during late pregnancy.

Normal sleep architecture involves deepening states of sleep with the deepest

restorative stages 3 and 4 occurring cyclically throughout the night. With increasing mid

sleep awakenings, deep sleep is interrupted and restorative sleep time is not achieved.

The results of this disturbed sleep are increased fatigue and reduced energy levels. Lee,

Zaffke, and McEnany (2000) demonstrated the lowest levels of stages 3 and 4 sleep in

third trimester nulliparas in a longitudinal study of sleep before, during, and after

pregnancy.

Anxiety in late pregnancy

Anxiety has been described as a symptom (i.e. an unpleasant sensation), a response

to other symptoms (e.g. pain, dyspnea), and as an emotion. Anxiety, sometimes

operationalized as worry, distress, or fear, can serve a useful purpose. It can stimulate

awareness and mobilize one to protective action or to develop coping strategies necessary

to reduce or control anxiety and avoid harm (Bandura, 1986). However, when anxiety is

extreme, or out of proportion with the circumstances, it can itself become a source of

dysfunction. In a study by Bhagwanani and colleagues (1997) a significant nonlinear

relationship was discovered between anxiety levels and obstetrical outcomes. In their

longitudinal investigation of anxiety in 88 nulliparous women, anxiety scores were

significantly correlated with gestational age (p = 0.05). Low trait anxiety was associated

with a higher incidence of low birthweight infants, pre-term birth, and chorioamnionitis,

while high state anxiety scores were associated with meconium-stained amniotic fluid,

post-date delivery, and neonatal congenital abnormalities. The authors conclude that

anxiety, within limits, serves an important protective purpose. Lowered levels of anxiety

could serve as evidence of low emotional response, decreased ability to recognize and

** ** *-
* *
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attend to physiologic cues, and poor mobilization of coping efforts; while high anxiety is

associated with its own constellation of negative consequences.

It was not so long ago in this country that the experience of giving birth was quite

literally a matter of life and death. One textbook of obstetrical nursing from the 1920’s

(Van Blarcom, 1928) cited a maternal mortality rate in the United States of six per

thousand, or, one maternal death for every 146 pregnancies. In the years from 1915 to

1925, over 17,000 women died from childbirth annually, making it the second leading

cause of death (next to tuberculosis) for women aged 15 to 44. Thousands of others were

made permanent invalids as a result of complications from childbirth. In addition, 1 of

every 26 babies was stillborn and another 1 of every 26 born alive died before one month

of age. Despite the evolution of knowledge and practices that have reduced perinatal

mortality rates dramatically since that time (330 maternal deaths in the U.S. in 1982;

infant mortality – 7.3 per 1000 live births in 1996) (Cunningham, et al., 1997; March of

Dimes, 2000), the vestiges of fear for survival that have been passed down to women

from prior generations remains tangible. When the possibility of dying from an event

exists, as it does with everything from taking an airplane flight to crossing the street, the

degree of anticipatory fear, and its impact on function or performance, varies according

to the individuals involved, their environmental contexts, and their coping resources.

Selected birth environment is related to anxiety levels in humans and animals. Two

studies using an animal model (Newton, Foshee, & Newton, 1966; Newton, Peeler, &

Newton, 1968) showed that pregnant mice subjected to disturbance and environmental

disruption had significantly more labor disorders and pup mortality compared to controls.

Specifically, the latter study (Newton, Peeler, & Newton, 1968) found a significantly

longer gestation and duration of labor until the birth of the first pup in a group of mice

with a threatening environment as compared to controls (F = 5.90, p < 0.01). Hodnett

and Abel (1986) found significantly higher mean third trimester state anxiety scores than

trait anxiety scores (p < 0.001) in a sample of 80 pregnant women planning hospital birth.
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In the same study, a sample of 78 pregnant subjects choosing home birth showed no

significant differences in state and trait anxiety. This can be interpreted as a heightening

of anxiety in anticipation of labor and birth in a hospital setting.

Anxiety during pregnancy has been a topic of interest to psychology and nursing

researchers for over 40 years (McDonald & Christakos, 1963; Istvan, 1986; Paarlberg, et

al., 1995). Most researchers have either looked at relationships between anxiety and

obstetrical outcomes or at the effect of interventions to reduce anxiety on those outcomes.

A problem with the former is that selected outcomes were not always well linked to the

predictor variable. The problem with the latter approach is that anxiety was not always

measured, and therefore, the mechanisms by which the intervention succeeded or failed

could not be determined.

Self-efficacy for childbearing

Self-efficacy for childbirth is a form of secondary appraisal, and as such, can

constitute a mediating variable between other antenatal predictor variables and outcomes

within this theoretical framework.

Little work has been published that evaluates the effect of self-efficacy in the

pregnant population. It is only recently that an instrument was developed to measure

self-efficacy for childbirth (Lowe, 1993), and it has been used in a small number of

Studies since that time. However, it has been demonstrated that, at least in a sample of 51

persons with chronic pulmonary obstructive disease, increasing self-efficacy decreases

distress from dyspnea (Carrieri-Kohlman, et al., 1996).

Interrelationships among antenatal variables

The relationship between sleep and anxiety during pregnancy is poorly understood.

No studies were found that relate these two variables in this population, despite a

literature search using the keywords sleep, anxiety, pregnancy and childbirth. There are,

however, studies that consistently link sleep disruptions and anxiety in populations with

insomnia or generalized anxiety disorders (Bourdet & Goldenberg, 1994; Lepola,

cº
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Koponen, & Leinonen, 1994; Fuller, Waters, Binks, & Anderson, 1997). All of this

research confirms the positive relationship between anxiety and sleep disruption,

although the temporal direction of the relationship is admittedly complex.

Intrapartal Variables

Physiologic changes in early labor

The exact cause of labor is unknown, although much is understood about the

progression of labor. Essentially, uterine contractions begin, become longer, stronger,

more coordinated, and hence, more effective. At the same time, the cervix, which has

been undergoing preparatory changes at the cellular level for days to weeks, becomes

softer, thinner, and more receptive to the dilatory effects of the contracting uterine

muscle. When these forces of labor act in concert, early or latent labor progresses over

time into active labor and subsequent delivery. The physiologic basis for parturition was

discussed in more detail in Chapter 1, however, between the onset of labor and the birth

of the baby, a myriad of conditions (physiological and psychological) arise, which

promote or interfere with the process. The physiologic events are hypothesized to be

mediated or moderated by the antecedent as well as the concurrent experiences of the

unique person-environment relationship surrounding childbirth.

Pain in early labor

The pain of labor arises from nociceptors in uterine, cervical, and perineal structures.

Afferent nerve fibers transmitting pain sensation during the first stage of labor enter the

spinal cord at the 10", 11", and 12" thoracic and the 1* lumbar vertebral level. The
fibers subsequently synapse with other ascending and descending fibers and result in pain

sensation (Shnider, Levinson, & Ralston, 1987).

The perception of and response to pain in the latent phase of labor (LPL) is highly

variable, and not well explained by the above physiological pathway. It is likely that

individual variation in pain experience during labor is the result of person-environment
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transaction (that includes physiological and psychosocial variables) that lead to appraisal

and subsequent coping work.

Most research on labor pain is concentrated in two areas. The first is identifying

predictors of pain perception. Lowe (1987) completed a study of 17 nulliparous and 33

multiparous women to determine the differences in pain reported by the two parity

groups. She found that, while there was no significant main effect of parity on pain, there

were significant interaction effects with the stage of labor, demonstrating that nulliparas

have higher pain levels in early labor and lower pain levels during the second stage

compared to multiparas. In another study, Wuitchik, Hesson, and Bakal (1990) evaluated

the predictive value of pregnant women's attitudes, beliefs, and confidence in using pain

control strategies on pain perception in each phase of labor. They found that confidence

in using relaxation techniques was significantly and inversely correlated with pain scores

(measured by the Present Pain Intensity instrument) during LPL (r = –0.27, p < 0.01).

Other correlates of pain during labor will be presented later in this chapter.

The second area of research centers on the evaluation of pain-relieving interventions

on pain and other obstetrical outcomes. The outcome variable of pain perception is

measured by patient self-report (Klusman, 1975), use of pharmacologic analgesics

(Harmon, Hynan, & Tyre, 1990; Hofmeyer, Nikodem, Wolman, Chalmers, & Kramer,

1991), or it is assumed by the administration of analgesics or anesthetics. These very

different measures of pain can lead to confusion about the precise mechanism of the

interventions. For example, Hofmeyer and colleagues (1991) reported that women

receiving labor companionship had lower mean subjective pain scores than controls (26.0

vs. 42.2, p < 0.00001, McGill Pain Index), but that there were no significant differences

in analgesic use between the two groups. It may be that the pain experience is modified

through the alleviation of anxiety and/or the reassurance of social support. In fact there

were significant differences in state anxiety between the two groups (28.2 vs. 37.8, p <
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0.00001). The subjects were not asked directly about their perceptions of being

supported.

Fatigue during labor

The North American Nursing Diagnosis Association (1992) defines fatigue as “an

overwhelming sustained sense of exhaustion and decreased capacity for physical and

mental work” (p. 55). Pugh (1993), in her work with fatigue in childbearing women,

defined fatigue as “a state of increased discomfort with decreased capability for work and

mental concentration” (p. 58). Paradoxically, although fatigue can result from disturbed

sleep in this population (Lee & DeJoseph, 1992), the sensation is not always alleviated by

adequate amounts of rest and sleep (Piper, 1993).

Fatigue during the peripartum period is experienced, in some form, by virtually all

women. This is particularly true during childbirth itself, when fatigue progressively

increases throughout labor (Pugh, 1990). It is fairly intuitive that with the energy

expenditure over time that is characteristic of the labor process, comes increased fatigue.

An important correlate of fatigue in the peripartal period is classified as the “energy

substrate” by Pugh and Milligan (1993). This refers to the quality and sufficiency of

nutrition and hydration and their relation to the sensation of fatigue throughout

pregnancy, labor, birth, and the puerperium. Fatigue was also correlated with

performance or outcome factors such as: condition for tolerating labor, ability to push,

physical recovery from childbirth (healing), and maternal-infant bonding. In a qualitative

investigation of women's evaluations of their childbirth performance, “feeling weak and

tired” was identified as a factor contributing to their perceptions of “managing poorly” in

labor and delivery (Mackey, 1995). Maternal perception of managing labor is

conceptually related to coping.

Interrelationships among intrapartal variables

Pain and pain response are thought to be related to fatigue. Pugh (1990) found

significant differences between the use of analgesics during labor and levels of fatigue
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(t= -2.41, p = 0.018). Few studies were found that examined the relationship between

fatigue and duration of labor (Pugh 1990; Mackey, 1995). These studies generally

conclude that fatigue during labor progresses over time, and that this contributes to

women's perception of poorer performance in labor. However, there is no evidence

suggesting that fatigue actually increases the duration of labor.

Wuitchik, Bakal, and Lipshitz (1989) examined the relationship between pain

perception and cognitive activity during LPL and the lengths of LPL in nulliparous

women. Pain data were obtained from 86 women in LPL and cognitive data were

obtained from 76 of these subjects. Subjective pain was assessed with the Present Pain

Intensity Scale. The authors reported concurrent validity between this instrument and

other measures of subjective pain. Cognitive activity was assessed with open-ended

interview questions about the subjects’ thoughts during labor. While inter-rater reliability

was reported(r = .94), there is little established validity for this measure.

The authors found that pain intensity during LPL was positively correlated with

duration of latent and active labor (r = .58, p < .0001). After controlling for obstetric

interventions such as oxytocin and epidural administration, 37 percent of the variance in

latent labor duration was explained by the variation in pain perception scores (p < 0.001).

Cognitive activity, classified as coping-related, equally coping/distress-related, and

distress-related, was significantly correlated with the duration of LPL (r = 0.31, p < .01).

The amount of predicted variance in latent labor duration due to latent labor cognitive

activity was, however, only 8 percent (p < 0.05).

The authors were careful to analyze the pain and cognitive activity ratings in relation

to the time spent in labor before the assessment interviews were performed. They found

no significant differences between the time in labor prior to the interview and the ranking

SCOTCS.
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Interrelationships among antepartal and intrapartal variables

Figure 5 portrays the interrelationships among some of the variables of interest

discussed in this chapter. Included are hypothesized relationships that have not been

documented in perinatal populations, as well as relationships that have some support

from published studies. It is important to note that, separate from temporal

considerations, there are no established directions for these associations.

Figure 5. Interrelationships Among Variables

Antepartum Intrapartum

* <!
Sleep disturbance PL duration

W º Self-efficacy for childbirth LPL pain D.PPL fatigue
Anxiety

4—s Hypothesized relationships

Documented relationships

Sleep disturbance has long been associated with fatigue and, anecdotally, patients in

labor who complain of fatigue often attribute it to poor sleep the night before. In a study

of expectant parent’s experience with fatigue and sleep during pregnancy (Elek, Hudson,

& Fleck, 1997), researchers found no significant relationship between self-reported levels

of fatigue and actigraphic estimates of the amount of sleep in the third trimester. Pugh

(1990), however, found a significant inverse relationship between the amount of sleep

prior to the onset of labor and intrapartal fatigue (t=-3.77, p < 0.0001).

Evans, Dick, and Clark (1995) found no significant relationship between subjective

ratings of sleep disturbance the night before labor onset and duration of labor in a sample
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of 78 women in the perinatal period (r = 0.03, ns). This study was confounded by a high

attrition rate (43 percent), a sleep assessment instrument with no documented validity and

reliability in this population, as well as an author acknowledged lack of power to

demonstrate significant relationships if they indeed existed.

Anxiety, both prior to and after the onset of labor has been known to predict the

length of labor. Studies by Lederman and colleagues (1978, 1985) found significant

positive relationships among subjective and objective measures of anxiety and duration

of labor.

Some work has been done that provides a basis for the relationship between

antenatal anxiety and intrapartum pain and distress as well as duration of labor. In one

such study, Klusman (1975) evaluated 42 nulliparous women attending either childbirth

education classes or Red Cross baby care classes (control). Anxiety was measured

antenatally using the IPAT Anxiety scale and three anxiety scales from the Schaefer and

Manheimer’s Pregnancy Research Questionnaire specific to fears, irritability, and

tension. Pain during labor was measured retrospectively during the postpartum period.

While the childbirth education group showed some reduction in anxiety from the first to

the last class (30.25 to 26.71, ns), the Red Cross instruction group did not (26.86 to

26.71, ns). Further, the mean post-test anxiety scores for the two groups were equal

(26.71), so no differences between the two groups were found. In other words, the

childbirth education group differed from controls on their baseline anxiety score. There

was a significant effect of anxiety level on pain rating in the childbirth education group

(F = 6.485, p < 0.05). These results support the conclusion that there are differences

between women who self-select to childbirth education and those who do not attend such

classes. Those who select childbirth education may be more anxious initially and their

anxiety is lowered by class participation. Further investigations as to the demographic

and other person-related characteristics of these groups are needed.
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In 1990, Wuitchik, Hesson, and Bakal published a study strengthening our

understanding about the relationships among antepartal and intrapartal variables of

interest. One hundred-fifteen nulliparous subjects completed the Prenatal Self-Evaluation

Inventory (PSEI) in the third trimester. The PSEI is a questionnaire with seven subscales,

three of which include preparation for labor, fear of labor pain, helplessness, and concern

for well-being of self and baby. In addition, the subjects completed a questionnaire to

assess their practice and confidence in prepared childbirth techniques. This assessment

could be interpreted as an indicator of efficacy expectancy for relaxation in labor. During

labor, pain was assessed during the LPL with the Present Pain Index rating scale (PPI),

while distress and coping were measured using a verbal think-aloud method that elicited

thoughts during labor. These responses were analyzed qualitatively and categorized as

either coping-related or distress-related. The findings showed significant correlations

between the PSEI subscale score for fear of pain and helplessness and the PPI in LPL (r =

.26, p < 0.01). The fear of pain and helplessness subscale score also predicted distress

during LPL (r- .28, p < 0.05). In addition, there was a significant inverse correlation

between maternal confidence in relaxation and PPI in LPL (r- -27, p < 0.01). In fact, in

a multiple regression analysis, confidence in relaxation was the strongest predictor of

pain during latent labor, explaining 7% of the variance in reported pain.

Coping in Parturition

The operationalization of coping for this study is based on the Lazarus and Folkman

(1984) definition that emcompasses all efforts by an individual to manage the demands of

a situation perceived as stressful. These efforts or coping strategies for childbirth can be

generally divided into two main categories: cognitive coping and behavioral coping.

Cognitive coping refers to internal self-care strategies derived through reason and mood

(Lawson, Reesor, Keefe, & Turner, 1990). These include activities such as reversal of

affect and the use of imagery or distraction. Behavioral coping refers to observable

actions that are taken in an effort to manage stress (Worthington, Martin, & Shumate,

--º *

º
º -*.*.***
*** *** ****

--- ****

W. J.

30



1982). These include a wide variety of strategies in labor such as patterned breathing,

effleurage, showering, rocking in a chair, seeking support, requesting pain medication, or *

even thrashing and moaning. The effectiveness of coping strategies during labor is º
generally evaluated by an equally wide variety of health outcomes such as pain

perception, duration of labor, infant APGAR scores, or type of delivery (Niven &

Gijsbers, 1996).

Little is known about the self-selected strategies women use to cope with labor prior

to hospital admission. One study by Niven and Gijsbers (1996) evaluated the nature, ****

origin, and effectiveness of pain coping strategies in 51 laboring women. This study was ---º"

retrospective and, therefore, subject to recall bias. The authors found a significant s: …”

inverse relationship between the total number of coping strategies used and level of labor ºf
pain (r = -0.38, p < 0.01). This suggests that active coping with flexibility of strategy use

as labor progresses may modify the perception of pain in labor. The authors further

discovered that the range or repertoire of coping strategies used by women arose from :---- cº

informally acquired sources originating from their previous experiences of coping with ºf ” * ,

pain as well as from their childbirth training classes. -----. º,

Without soliciting information from the individual, cognitive coping processes are ---------- ■ ºv

unknown, or, at best, are surmised by behavior. In addition, Lazarus maintains that Y º
collecting information about an individual’s coping style or general mode of coping does sº
not do justice to the process-oriented nature of stress and coping, which is dynamic and º,
context laden (Lazarus, 1993). In the quest for better understanding of coping strategies º, L
used by childbearing women, it is important to discover their goals for any strategies used º,

-

as well as what they’re thinking, what they’re doing, and how it works (Suls & David, ,
~ -

1996). y

The remainder of this chapter is devoted to a concept analysis of LPL. The pre- ~~ sº

hospitalization experience of laboring women is a key focus of this study, and LPL is S (* º
assumed to comprise a major portion of this phenomenon.
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The Latent Phase of Labor and Pre-Hospitalization Labor

For most women, LPL begins outside the hospital, even when a hospital birth is

eventually planned. Pre-hospitalization labor then, by definition, begins with and is

predominantly comprised of LPL for most nulliparous women. The childbearing process

is recognized as a holistic continuum, however, the latent phase of labor is a unique

component of the whole that has been heretofore poorly described in the literature.

To begin to clarify the current state of knowledge about the phenomenon, LPL will

generally be described. Particular attention will be focused on the nulliparous

population, since variations in the quality and quantity of latent labor exist and are

potentially affected by the variable of parity (Friedman, 1955).

Historical Perspective

E. A. Friedman first used the term “latent phase of labor” in a descriptive study in

1954. He defined it as an interval of time characterized by the onset of regular uterine

contractions, cervical softening, effacement, and very slow cervical dilation. This

published study (Friedman, 1954) was the first to represent in graphic form the

progression of labor in primigravid patients by plotting their rates of cervical dilation (y-

axis) over time (X-axis). Further developed in a subsequent study by graphing the

spontaneous labors of 500 primigravid women (Friedman, 1955), the "Friedman Curve"

(see Figure 6) is a sigmoid-shaped line representing the "normal" course of labor. This

graphed curve is also known as a partogram or partograph. The latent phase is

represented by the first segment of the curve. It has a relatively flat slope indicating little

cervical dilatory change over a period of hours (mean = .35 centimeters/hour).

Friedman's intent (personal communication, May, 1999) was to provide a simple,

effective tool for obstetrical practitioners to use for assessing the progress of individual

labors as they were occurring. In this way, he hoped to enable clinicians to make

appropriate diagnoses and to plan effective interventions that would improve perinatal

********* º
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outcomes. There are limitations of "Friedman's Curve" as a measurement of LPL; these

will be discussed in the review of literature. º

Figure 6. The Friedman Curve (demonstrating composite values of cervical dilation
and fetal descent in the component phases of human labor in nulliparas).
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Park Press. S.

Friedman's research on LPL continued into the 1980's and focused on mathematical C■ . /

calculations of "normal" and "abnormal" durations of LPL (Friedman & Sachtleben, 2. –

1961), as well as the physiological conditions associated with variations in the duration of -] ".

LPL (Friedman, 1978). Finally, he developed an algorithm for management of latent ºzº
labor that persists beyond the range of "normal" duration (Friedman, Acker, & Sachs, *-

1987). _º
Sº I

The effect of the duration of LPL on the further progression of labor and other (nº

perinatal outcomes has been the focus of several research studies (Friedman, 1978;
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Peisner & Rosen, 1986; Chelmow, Kilpatrick, & Laros, 1993), which have resulted in

oppositional findings. For example, while Friedman (1978) and Peisner and Rosen

(1986) found increased duration of LPL not to be prognostic of adverse obstetric

outcomes, Chelmow and colleagues (1993) found significant relationships between LPL

duration and adverse obstetrical outcomes such as postpartum maternal infection. In

addition, recommended management strategies based on research and philosophical

attitudes about LPL remain diverse and contradictory (Koontz & Bishop, 1982;

Friedman, Acker, and Sachs, 1987; Boylan & Parisi, 1990; Hunter & Chern-Hughes,

1996).

Definitions

The latent phase of labor (LPL)

LPL is defined as the first phase of the first stage of labor, beginning with the onset

of labor and accompanied by slow, progressive cervical effacement and dilation

(Friedman, 1954; Oxorn, 1986), and ending at the point when the rate of cervical dilation

accelerates (usually, but not always, between 3 and 5 centimeters cervical dilation),

signaling the onset of the active phase of labor (Friedman, 1955).

Latent labor has variously been referred to as prelabor, prodromal labor, early labor,

and the preparatory division of labor (Friedman, 1954; Gorrie, McKinney, & Murray,

1994; Cunningham, et al., 1997). It is differentiated from false labor by the persistence

of uterine activity and cervical change, which does not abate until delivery of the infant.

Since some sources do not differentiate between false labor and prelabor or prodromal

labor (Gorrie, McKinney, & Murray, 1994), resulting in confusion with nomenclature,

the term LPL is the most accurate term for the phenomenon defined above.

Differences exist in the definition of the onset of labor by various clinicians and

researchers. Wuitchik, Bakal, and Lipshitz (1989) defined the onset of labor as the

occurrence of uterine contraction intervals from 12 to 15 minute, with continuous

progression through more frequent contractions. Others defined the onset of labor as the

****
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time when regular, painful contractions begin as reported by women (Chelmow,

Kilpatrick, & Laros, 1993). Some practitioners use the time of admission to the hospital

if the patient is not discharged before delivery (O'Driscoll, Stronge, & Minogue, 1973;

Boylan & Parisi, 1990); some use the time oxytocin was initiated (in the case of induced

labors); still others use the time when progressive cervical change (measured by serial,

digital cervical examinations) occurs. Friedman (1955) utilized the onset of regular,

maternally perceived uterine contractions as the basis for his definition of the onset of

labor. More recently, Friedman (personal communication, May, 1999) acknowledged

that the onset of labor probably begins at the cellular level days to weeks before

perceptible uterine contractions occur. The most congruous definition of the onset of

labor is given by Oxorn (1986) who uses the time (as stated by the parturient) when

regular contractions start which do not abate and lead to the birth of a baby. The

difficulty of diagnosing the onset of labor accurately and prospectively has been

addressed in published literature and continues to be a challenge in the design and

interpretation of labor research.

The endpoint of latent labor is another source of debate within the literature devoted

to the study of this phenomenon. Friedman (1955) defines the end of the latent phase as

the point when the rate of cervical dilation accelerates. When the slope of the sigmoid

curve begins to change, it becomes more steeply inclined after the relatively flat slope of

the latent phase. At this time, the rate of cervical dilation increases from an average of

.35 centimeters per hour (cm/hr) to a mean of 1.2 cm/hr, indicating the end of the latent

phase and the beginning of the active phase of labor (see Figure 6).

Many authors whose studies evaluate the length of latent labor, however, use

absolute values of either three (Boylan & Parisi, 1990), four (Chelmow, Kilpatrick, &

Laros, 1993; Albers, Schiff, & Gorwoda, 1996), or five centimeters (Peisner & Rosen,

1985) of cervical dilation as the differentiation point between latent and active labor.

This operationalization allows a practical method for capturing data on some subjects that
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might otherwise be missed if the labor curve was not carefully plotted through frequent

cervical assessments. In a commentary, Friedman (1996) argued that many patients will

be misdiagnosed and hence, mismanaged using this method, since a proportion of women

have entered active labor prior to 3 centimeters dilation, while another proportion of

women have not yet reached the active phase of labor by 5 centimeters dilation. In

addition, Friedman stated (personal communication, May, 1999) that the transition from

latent to active phase of labor can be determined accurately (albeit retrospectively, and

generally within the hospital setting) by utilizing the Friedman Curve; plotting only two

data points from the latent phase and two from the active phase and then fitting the curve.

This method obviates the need for excessive cervical examinations and arbitrary

endpoints, leading to a more accurate measurement of LPL.

Only a few sources describe the LPL in dimensions other than time and

physiological characteristics. These are largely anecdotal and found in maternal-child

nursing textbooks. For example, Gorrie, McKinney, and Murray (1994) described mood

and behavior features associated with the latent phase. These authors characterized

women in LPL as being sociable, excited, anxious, and receptive to teaching. They

differentiate this behavior from that exhibited in the active phase of labor, when women

were noted to be inwardly focused, less sociable and interactive, and more anxious and

uncomfortable. These characterizations, however, are not based on research findings and

are only theoretical. Some investigators have related symptoms or biopsychosocial

predictors such as anxiety, pain perception, and selected birth environment to the duration

of LPL (Chalmers, 1983; Hodnett & Abel, 1986; Wuitchik, Bakal, & Lipshitz, 1989).

However, no authors have validated the psychosocial characteristics or perceptions of

women during LPL in scientific studies.

One study highlights the controversy surrounding the phenomenon of LPL and

reflects the difficulties with progressing toward a richer and more comprehensive

description and definition of LPL. Boylan and Parisi (1990) argued against the concept

º
º-ressºrºr

*** --->
"...--> *
- * * **

". * - ~~~"
twº-ºº-º-º: ***

tº-ree

36



and use of the term "latent phase of labor." In their work on the active management of

labor (an approach to managing labor that emphasizes early medical intervention

designed to shorten the total length of labor), these investigators utilized uterine

contractions and cervical effacement at the time of hospital admission as sole criteria for

defining and diagnosing labor. They reported that this method resulted in a significant

decrease in total labor time by providing a means for diagnosing labor more accurately,

identifying arrested labor more promptly, and intervening to correct "abnormalities"

sooner. The authors concluded that there should be no differentiation between latent and

active labor for the purposes of planning interventions. A critique of the limitations of

these study findings will appear later in the chapter.

Prolonged latent phase of labor (LPL)

Prolonged LPL is an intimately related concept to LPL and warrants some discussion

in this chapter since the temporal component of LPL is the most widely researched.

Friedman (1961) defined prolonged LPL as an abnormally protracted period of time spent

in latent labor. In nulliparous women, prolonged LPL is defined as greater than 20 hours

in latent labor and, for parous women, greater than 14 hours. Figure 7 depicts prolonged

LPL with the bold line along with an average nulliparous partograph using a dashed line.

The critical limit values were statistically derived by calculating the mean plus two

standard deviations. This is the most generally familiar and statistically accurate

definition of prolonged LPL, however, this definition is not always used clinically or in

research. Chelmow, Kilpatrick, and Laros (1993) used a period of time greater than 12

hours for nulliparas and six hours for multiparas as criteria for prolonged LPL in their

study of perinatal outcomes. These criteria were selected because of the retrospective

nature of the data collection, institutional policies, and the available database information.

Dujardin (1995) defined prolonged LPL as that lasting longer than 8 hours. This criterion

was presumably selected because 8 hours was considered the average duration of latent

labor; therefore, anything over eight hours was considered prolonged.
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Figure 7. Prolonged Latent Phase of Labor (shown in solid bold line)
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From Management of Labor. (1983)., by W. R. Cohen & E. A. Friedman. Baltimore: University
Park Press.

Due to these criteria discrepancies, the significance of prolonged LPL to the subsequent

course of labor and to other perinatal outcomes has been the subject of research studies

that have resulted in some variation in findings (Friedman, 1978; Chelmow, Kilpatrick, &

Laros, 1993).

Summary

This section has discussed various definitions used in the literature for the LPL,

including the onset of labor and the endpoint of LPL, as well as a definition for prolonged

LPL. Discrepancies and deficiencies in definitional parameters of LPL that appear in the

literature demonstrate the challenges of accurate and prospective measurement. In

addition, the lack of a clear, comprehensive, and unambiguous definition of LPL reflects

the lack of a complete description of the phenomenon in the literature, the controversial

treatment of this phase in historical literature, and, perhaps, the nature of the phenomenon

itself.

Prevalence and Duration

Most women, with the exception of those who have imperceptible cervical dilation

unassociated with uterine activity (as in the incompetent cervix), are thought to have LPL

----- * ****
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(Friedman, 1954: Friedman, 1955). Women’s understandings and perceptions of this

phase of labor from the standpoint of duration and characteristics have not been well

studied, but wide variations in the length of this phase of labor have been reported. Of

the 100 nulliparous subjects evaluated by Friedman (1954) in his original work, latent

phase varied from 1.7 to 15 hours; the mean duration of latent labor being 7.3 + 5.5

hours. In another study, Friedman (1955) found latent labor durations ranging from 1 to

44 hours in the 500 nulliparas evaluated; with a mean of 8.6 + 6.0 hours. Twenty years

later, Friedman (1978) reported the composite mean length of latent labor in 500 normal

nulliparas as 6.4 + .25 hours. Peisner and Rosen (1985) replicated some of Friedman's

earlier studies in developing labor curves and found the mean duration of latent labor to

be 7.51 hours in 1,348 nulliparous subjects, with a range of 0 to > 20 hours. The authors

reported that 242 (18 percent) of these subjects had zero hours of latent labor, but do not

elaborate except by describing the same operational definition for latent labor used by

Friedman. That definition is the length of time from the reported onset of regular

contractions as stated by the patient at the time of admission until the time of the cervical

examination when the slope of dilation on the labor graph was greater than 1.2 cm per

hour. Because Peisner and Rosen’s (1985) sample had a mean age of 17 years and a

median age of 19 years, it is poorly generalizeable to childbearing populations other than

adolescent nulliparas.

The mean length of the LPL is widely believed to differ between nulliparous and

parous women. Friedman (1978) compiled two sets of data resulting in two different

curves for nulliparous and multiparous women; the latter curve being shorter and steeper.

However, Peisner and Rosen (1985) analyzed variations in length of LPL in a large

sample of nulliparous and multiparous women using multivariate analysis of variance

with stepwise regression. They found that parity contributed only 1.4% of the explained

variance, while admitting cervical dilation accounted for 10% of the variance in the

length of LPL. Controlling for parity, they did not find a significant contribution of age
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to length of LPL. Friedman (1978) found that the incidence of prolonged latent labor was

higher in nulliparas than in multiparas (2.3% in nulliparas vs. 0.44% in multiparas).

However, multiparas with abnormal labors had a higher proportion of prolonged latent

phase (compared with other disorders of labor) than nulliparas with abnormal labors

(52.8% in multiparas vs. 30.2% in nulliparas).

The above literature illustrates the wide individual variations in the duration of the

latent phase of labor. Additionally, significant group variations in LPL duration related

to variables such as parity and cervical dilation upon hospital admission were reported.

Antenatal Correlates of the Latent Phase of Labor

Parity

Parity accounts for significant differences in the length of LPL (Friedman, 1978),

with nulliparas experiencing an average latent labor duration 2 to 3 hours longer than

multiparas (Peisner and Rosen, 1985; Oxorn, 1986). However, parity is a function of

both the physical and psychological experience of prior birthing. Through multivariate

analysis, Peisner and Rosen (1985) determined that parity accounted for only 1.4 percent

of the variance in length of latent labor, suggesting that parity alone does not explain

variation in length of LPL. This is again evident from the work of Jenkins and Pritchard

(1993) who used hypnosis in a study of 850 pregnant nulliparas and found that the

intervention group had latent labor durations similar to untreated multiparas. The theme

of prior experience with childbirth is raised frequently in the literature devoted to

examining duration of labor (Friedman, 1978; Lederman, Lederman, Work & McCann,

1978; Lederman, Lederman, Work, & McCann, 1985). It is possible, based on studies

like those mentioned above, that the effect of parity on labor duration is mediated by

other variables such as anxiety, self-efficacy for childbirth, and/or emotional and

cognitive states related to coping or mastery.
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Cervical status before and at the onset of labor has been identified as a correlate of

the duration of latent labor (Peisner & Rosen, 1985; Brieger, et, al., 1997). Normally, 2,

cervical changes occur throughout pregnancy. Under the influence of progesterone, the

cervix softens and enlarges. In the last month of pregnancy, the cervix begins to efface

and dilate in preparation for labor, although full ripeness (complete softening and

effacement) does not usually occur until just prior to the onset of labor (McInnes,

Naftolin, & van der Rest, 1980). Women enter labor with various stages of ripeness of

the cervix and the level of cervical resistance (degree of unripeness) is thought to

significantly influence the duration of latent labor (Friedman, 1978). Figure 8 shows the

Bishop's cervical scoring system, used in clinical practice to evaluate five characteristics
of the cervix for the purposes of screening for pre-term labor risk or, at term, for the

likelihood of successful induction of labor. Summed scores range from 0 to 13, and a

score of five or more indicates a favorable or “ripe” cervix. The higher the score, the

more inducible the labor (Musacchio, 1989). The use of this scoring system to predict

length of spontaneous LPL has not been systematically investigated.

Figure 8. Bishop Scoring System to Evaluate Cervical Status

Factor Score"

0 1 2 3

Cervical dilation (cm) Closed 1-2 3–4
-

5+ *

Cervical effacement (%) 0-30 40-50 60-70 80+ -\
Fetal station -3 –2 -1.0 +1.42
Cervical consistency Firm Medium Soft º,
Cervical position Posterior Midposition Anterior º º

IT
º -

// 'º -
From Labor: Clinical Evaluation and Management. (1978)., by E. A. Friedman. New York: 2 º
Appleton-Century-Crofts, p. 334.
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Two studies by Olah, Gee, and Brown (1993, 1994) measured cervical properties sº

and the presence of cervical contractions and uterine contractions. They found that

women with less dilated and effaced cervices at labor onset (measured by cervinmetry)
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experienced cervical contractions, which resulted in a more resistant cervix, slower

progress in labor, significantly longer LPL (p<0.001), and poor response to exogenous

oxytocin stimulation. Measurement issues in these studies are important since invasive

cervinetry is clinically difficult to implement and may in itself produce cervical

stimulation and contractile response. Overall, the variation in cervical status for

individual pregnant women at term has not been well studied, and no published research

has evaluated the connections between cervical properties and psychosocial variables in

pregnancy.

Birth environment

Hodnett and Abel (1986) evaluated the influence of selected birth environment on

anxiety levels, and the length of LPL in 160 nulliparous and multiparous women; half of

whom had chosen a hospital setting for childbirth and half who had selected home birth.

Length of LPL was defined as the period of time between the onset of labor and 4

centimeters of cervical dilation. In a multivariate analysis, third trimester anxiety, birth

environment, and parity together accounted for 13% of the variance in length of latent

labor for all subjects. Paired t-tests evaluated the differences in trait and state anxiety

scores for the two groups. The hospital subjects (n = 80) were found to be significantly

(p<0.001) more anxious than usual (trait anxiety) during the third trimester of pregnancy

(state anxiety), and more anxious than home birth subjects. (n = 80, p < 0.001).

Additional multiple regression analyses found that anxiety and arousal seeking tendency

accounted for 29.5% of the variance in length of LPL in hospital multigravidas, while

anxiety and expectations of control accounted for 33.5% of the variance in LPL for home

multigravidas (p < 0.05).

Of the 160 subjects, 53 had missing data for LPL because the endpoint was missed.

A disproportionately large number of the subjects lost to final analysis were from the

primigravida groups, which may explain why no significant relationships were found

between psychological variables and length of LPL. These authors found no significant
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difference in the length of LPL between the hospital and home groups, despite a large

number of interventions in the hospital group including oxytocin and instrumental

deliveries, which tend to shorten labor.

Anxiety

Sjogren and Thomassen (1997) conducted a comparative case control study of 100

Swedish women with extreme fear (interchangeably termed anxiety in the study) of

delivery. These women were consecutively selected from patients referred to a

psychosomatic outpatient clinic in Sweden with a diagnosis of severe anxiety and

compared with 100 matched control referents on age, parity, gestational week, mode of

delivery, and date of delivery. A psychosomatic gynecologist who consulted with the

subjects over an average of 3.4 sessions assessed subjects in the study group. One

quarter of the women had extended psychotherapy based on their assessments and

potential for beneficial outcomes. They underwent a mean of 7.4 sessions of therapy.

The therapy consisted of education and information-giving, facilitation of verbalization

of fears, and discussion. Compared to the reference group, the study group had more

inductions of labor (18 versus 6, p = .015), more epidural anesthesia (30 versus 13, p=

.002) and pudendal blocks (15 versus 6, p = .05), shorter total durations of labor (9.8

versus 12.6 hours, p=.05), and a higher rate of delivery complications (41 versus 26, p =

.021) related to the use of oxytocin (a criteria for complication at this facility).

The authors concluded that the intervention of psychological support in women with

high delivery anxiety reduced the number of cesarean sections performed and saved

money. They accounted for the shorter duration of labor in the study group (an

unexpected finding) by speculating that those women had more psychological support

than the reference group. While the anxious women received more oxytocin than the

controls, when the authors compared the women who received oxytocin in the two

groups, the study group still had a significantly (p < 0.001) shorter mean duration of labor

(9.8 hours, no SD reported) than the control group (16 hours, no SD reported). When the

!
**** Cºrºrº

- ***
ºn - **** º
, -º

-
*

a.º. re-º"
*** * --- ****

**

…~ *

43



authors controlled for oxytocin use and compared the women in both groups having no

oxytocin, the mean labor durations for the two groups were similar (10.8 and 9.5 hours,

respectively). This finding validated the psychological support intervention for reducing

anxiety in the study group. The researchers speculated that the highly anxious women

may have perceived inductions (oxytocin use) as a more active, controlled management

of their labor, and that alone may have reduced anxiety and shortened their labor.

This study would have been strengthened by a better description of the intervention.

Very little information about the nature of the psychological support treatment was given.

Also, no measure of baseline or post-treatment anxiety was mentioned. This threatens

internal validity, since no conclusions can be drawn about the mechanisms of

intervention effectiveness. It is possible that some other variable was responsible for the

differences noted between the groups on the outcomes measured. This same issue could

pose a threat to external validity as well. The study needs to be replicated in the United

States with diverse samples of women, since findings cannot be generalized beyond this

small sample of Swedish women from one clinic population.

Sleep

One published study that specifically evaluated sleep in late pregnancy and its

relationship to labor outcomes (Evans, Dick, & Clark, 1995) found high sleep disturbance

scores for women in the third trimester. It was also noted that sleep quality continued to

decrease through the last week of pregnancy to its lowest point the night before labor

onset. Using the Verran and Snyder-Halpern Sleep Scale, a subjective measure of sleep

disturbance and sleep supplementation, the authors examined the relationship between

quality of sleep and total length of labor in 99 women. The sleep scale used had

established construct validity and reliability in nonpregnant populations, but had not been

previously used with pregnant women or validated with polysomnographic measures of

sleep. To capture sleep information from the last week of pregnancy, the women were

asked to complete the 15-item VAS tool daily beginning 20 weeks before the expected

** * --> -º a
** * *

2 *-----"
* ***** ---

...----"
*** **-

re-ºr-ºrº -
** ---,

as--- *
, * * --
* * * ~~~~
******* * * *

* - sº ºss

44



date of delivery. The sensitivity of this tool to detect changes in severity of sleep

disturbance as pregnancy progressed is unknown. Furthermore, many subjects (43%)

were lost to attrition due to their unwillingness or inability to complete the instrument

each day. There was no information about differences between the women who

completed the entire study and those who dropped out.

The authors found no significant correlation between quality of sleep in the last week

of pregnancy and the length of labor. They concluded that the nature of sleep at the end

of pregnancy does not influence total length of labor or type of delivery. There were no

operational definitions of labor or the onset and endpoint of labor. Correlations between

sleep disturbance and lengths of labor were not evaluated within its component phases

(i.e. latent, active, expulsive) of labor. Since sleep disturbance is a well documented

phenomenon during pregnancy and labor (Karacan, et al., 1968; Lee & DeJoseph, 1992),

and, since sleep disturbance exerts a deleterious influence on other aspects of the

perinatal period (Wilke & Shapiro, 1992; Mead-Bennett, 1994), more studies are needed

to determine the nature of the relationship between sleep and labor outcomes. To date,

no studies have been found by this author that examine the relationship between sleep

and LPL variables.

Intrapartal Correlates of the Latent Phase of Labor

Physiologic

Both hypotonic and hypertonic uterine contractions have been implicated in the

length of latent labor, the former as a direct effect and the latter as an indirect effect in

conjunction with a resistant cervix (Kapp, Hornstein, & Graham, 1963; Olah, Gee, &

Brown, 1993; Cunningham, et al., 1997). Nutrition and hydration status, particularly

electrolyte status, is related to uterine function, and so, directly or indirectly, relates to

latent labor durations (Friedman, Noah, & Work, 1979; Cunningham et al., 1997).
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Psychosocial

A number of cognitive and mood states have been associated with the length of

latent labor. Wuitchik, Bakal, and Lipshitz (1989) examined the relationships among

pain perception, cognitive activity, and duration of LPL in 115 nulliparous women. The

authors found that pain intensity during LPL was positively correlated with duration of

latent and active labor (r = .58, p < 0.0001). After controlling for obstetric interventions

such as oxytocin and epidural administration, 37% of the variance in latent labor duration

was explained by pain perception scores (p < 0.001). Cognitive activity (classified as

coping-related, equally coping/distress-related, and distress-related) was associated with

the duration of LPL (r = .31, p < .01). The amount of variance in latent labor duration

associated with latent labor cognitive activity was 8% (p < 0.05). In this study,

psychobiological variables of latent labor were shown to be linked to each other and,

hence, to the course and conduct of labor. Greater rigor in establishing the validity and

reliability of the measures in this study would strengthen the credibility of the findings, as

the instrument for assessing cognitive activity (developed for this study) was poorly

described. The study is also limited by an attrition rate of approximately 25%. Although

the authors account for the patients lost to analysis, there may have been a difference in

those who dropped out of the study. These authors’ findings, however, clearly support

the notion that psychobiological influences act on labor duration and complications.

A number of studies have evaluated the effects of anxiety on various perinatal

outcomes, including length of labor. The results are discrepant, primarily because of

variations in sample size, instrumentation, operational definitions, and level of control

over confounding variables.

Lederman, Lederman, Work, and McCann (1978) studied the relationships between

anxiety and labor duration using biochemical indicators of anxiety (serum catecholamines

and cortisol) and a self-report measure of anxiety (State-Trait Anxiety Inventory) in a

sample of 32 nulliparous, laboring women. Significant relationships were found between
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labor duration and epinephrine levels (r = .60, p < 0.01) after correcting for subjects who

received medications in labor. No other relationships were statistically significant,

although the effect sizes for the relationship between labor and cortisol levels and labor

and self-reported anxiety were 0.68 and 0.37, respectively. These large effect sizes

indicate that the lack of statistical significance was due to the small sample sizes.

In a similar study, the same authors (Lederman, Lederman, Work, & McCann, 1985)

found significant relationships between labor durations and plasma epinephrine levels in

73 multigravid women (r = .29, p < 0.05, one-tailed), and norepinephrine and duration of

labor (r=.42, p < 0.01). These authors did not examine LPL specifically, nor did they

evaluate antepartal anxiety levels in relation to intrapartal performance. Table 3

summarizes the non-interventive antepartal and intrapartal correlates of LPL duration

taken from existing literature.

Table 3. Correlates of LPL. Duration

Antepartal Intrapartal

parity uterine contractility

cervical status nutrition and hydration status

third trimester anxiety pain perception

selected birth environment cognitive activity

*sleep *anxiety

* not statistically significant and/or not measured during LPL alone

Interventions Related to the Duration of Labor

The following interventions have been implicated in mediating the total time in

labor, although only one has specifically examined LPL. Hypotheses about some of

these interventions and their impact on LPL could be made on the basis of these study

findings, but must be tested by further research.
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Studies evaluating the relationship between childbirth preparation classes and latent

labor durations have not been conducted, however, research has addressed the impact of

childbirth education on other outcomes such as total labor length and emotional well

being (Sturrock & Johnson, 1990; Lumley & Brown, 1993). Predictably, the results vary,

since childbirth education programs vary considerably in content. It is therefore difficult

to establish interpretable comparisons or correlations and to generalize findings beyond

the study sample. In addition, it has been demonstrated that women who attend childbirth

education differ demographically from those who do not (Sturrock & Johnson, 1990;

Lumley & Brown, 1993). In one study (Lumley & Brown, 1993), there were significant

differences between attenders and non-attenders of childbirth classes with respect to age,

marital status, education, income, type of health care insurance, and type of health care

provider (p’s s 0.05).

Two studies showed the effect of a hypnosis intervention on the duration of labor.

Harmon, Hyman, and Tyre (1990) investigated 60 nulliparous women who were

randomly assigned to hypnosis or control groups after being tested for hypnotic

susceptibility. Findings showed that the intervention in highly susceptible subjects was

most effective, and that there was a significant main effect of hypnosis on labor length (p

< 0.01).

Jenkins and Pritchard (1993) conducted a study evaluating the effects of

hypnotherapy on the length of first and second stages of labor in a semi-prospective case

control study of over 850 women. The onset of labor was defined as the point at which

regular contractions began. The first stage of labor was considered to be the time from

the onset of labor until complete dilation of the cervix. Hypnotherapy sessions by trained

therapists were conducted on subjects purposively selected for their susceptibility to

hypnotic suggestion. Among its other findings, this study reported a significantly shorter

length of the first stage of labor (latent and active phases combined) in the hypnotized

(experimental) primigravid group (M = 6.4 + 3.2 hours) as compared to their matched
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controls (M = 9.3 + 4.2 hours; p < 0.0001)). In fact, the experimental group

demonstrated labor durations similar to the multiparous control group (M = 6.2 + 3.3

hours).

The subjects in the experimental group were self-selected and therefore, likely to be

more motivated than controls. There was an approximately 33% attrition rate among the

experimental subjects. These results, therefore, represent some bias as well as some

threat to external validity. This study does demonstrate, however, the advantage of using

interventions that have been tailored to suit the needs and styles of homogeneous

individual patients who might most benefit from them.

Both Kennell and colleagues (1991) and Sosa and associates (1980) have shown

significantly shorter labor durations in patients with supportive female birth attendants

known as doulas. The findings support the premise that the reassuring presence of

another person who remains continually with the laboring woman has a beneficial effect

on several perinatal outcomes, including shorter lengths of labor. Whether this

intervention is considered to be a mechanism for social support or anxiety alleviation, it

is the supportive presence and not any other intervention by that person which seems to

have the noted effects.

McNiven and colleagues (1998) conducted the only randomized, controlled trial on

209 nulliparous women to evaluate the effect of an early labor assessment program on a

number of perinatal outcomes, including length of labor. The subjects were randomized

to two groups. The control group received usual labor care upon presenting to the

hospital for intrapartum care. The experimental group received assessment,

encouragement, advice, and support when presenting for labor. These women were then

either admitted if found to be in active labor, or sent home. The results were that the

experimental group had significantly less oxytocin use (p = 0.001), less analgesia (p =

0.018), longer labor time in the home (p = 0.004), shorter labor time in hospital (p=

0.001), shorter second stage labor (p = 0.045), and a more positive evaluation of the labor
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experience (p = 0.001). The authors also found no differences in neonatal outcome

characteristics between the two groups. Although the intervention was not well

described, limiting its replicative ability, this study is one of the few clinical trials to test

the effectiveness of an intervention designed to encourage and support women in latent

labor in an effort to minimize early hospitalization.

Other intrapartum interventions may play a role in the length of latent phase of labor.

However, no multivariate analysis of the many possible intrapartum interventions has

taken place to determine significant relationships that may exist in light of all other

variables. It is likely that the correlations between latent labor and interventions such as

oxytocin administration, analgesia, anesthesia, positioning, hydrotherapy, and others

depend on the biopsychosocial contexts of a given study sample.

Summary

Because of the temporal nature of the labor process and our society’s preoccupation

with time, most correlates of LPL have been related to the length of LPL. Those studies

have been presented here. The variables that have been related to total labor time in the

literature cannot be completely included or excluded as correlates of LPL, but need to be

investigated. In addition, other outcome dimensions of latent labor should be taken into

consideration when designing research into this phenomenon. These might include pain

perception, degree of fatigue, anxiety levels, individual patient perception of experience

(normal vs. abnormal), satisfaction with performance, and selected self-care strategies.

Management and Outcomes

Interventions to support women in the latent phase of labor by encouraging

progressive labor and delivery are generally divided into two categories: 1) techniques to

stimulate uterine contractions and cervical dilation and, 2) techniques to promote rest and

relaxation. Both classifications of management strategies share the ultimate goal of

producing spontaneous vaginal delivery of a healthy baby to a healthy mother. The

choice of interventions depends on several aspects of the patient's condition. Lack of an
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individualized plan of care for women in LPL can lead to unsatisfactory results and even

iatrogenic complications (Koontz, & Bishop, 1982). For example, amniotomy as a

method of stimulating labor during latent labor can result in prolonged rupture of

membranes and lead to higher incidences of maternal infection (Peisner & Rosen, 1986;

Chelmow, Kilpatrick, & Laros, 1993). Also, this intervention may necessitate oxytocin

administration which otherwise may not have been required. In a patient with an

unfavorable (rigid) cervix, this could result in a poor response to oxytocin (uterine

contractions which do not produce cervical dilation) and cesarean section delivery

(Koontz & Bishop, 1982).

Medical management ideally consists of an evaluation of the patient, including

uterine contraction frequency, cervical characteristics (effacement, dilation, consistency,

and position), maternal nutrition, hydration, rest and comfort status, maternal pain

perception, coping style, and time elapsed since onset of labor. Using these findings,

practitioners select an intervention or set of interventions, which fit the patient's

condition, to meet the goals outlined above. Friedman (1987) developed an algorithm for

the management of prolonged LPL based on these assessments. His approach

emphasizes conservative measures based on ongoing assessments of the aforementioned

parameters.

Therapeutic rest, which is defined as the administration of 15 to 30 milligrams of

intramuscular Morphine Sulfate, is recommended after a diagnosis of prolonged latent

phase, followed by oxytocin administration if contractions persist without cervical

change. Using this method, Friedman (1987) found that 85% of women managed with

therapeutic rest alone were found to have progressed into active labor upon awakening.

Another 10% of women so treated awakened out of labor and were assumed to have been

in false labor. The remaining 5% of women who awakened after therapeutic rest

resumed the same pattern of ineffectual contractions and became candidates for oxytocin

stimulation. Friedman noted that this management regimen benefits women by avoiding
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unnecessary intervention, thus providing an opportunity for rest and support for a period

of time. He also mentioned that individual patient conditions sometimes warrant an

alteration of this plan, such as in high-risk pregnancies wherein expeditious labor is

needed. One contradiction to Friedman's recommended regimen is that he cautions

against the “excessive” use of narcotic-analgesic-sedative drugs and inhalation or

regional block anesthesia in the latent phase, citing these as the most frequent cause of

abnormally prolonged latent labor (Friedman, 1978). By not defining “excessive,”

confusion arises between a recommended management program calling for substantial

doses of narcotic, and excessive doses, which are to be avoided. Cohen and Friedman

(1983) reported that oxytocin administration alone, without therapeutic rest, resulted in

an 85% success rate for producing progressive cervical dilation in women with prolonged

LPL, however, the additional risks and costs of this approach as a first line treatment bear

consideration.

O'Driscoll and associates (1973) proposed an active management of labor protocol to

decrease the incidence of cesarean delivery from dystocia (difficult labor) and to

guarantee all women delivery within 12 hours. Their philosophy disregards LPL as a

unique, sensitive phase of labor requiring conservative, individualized management.

Rather, based on criteria involving uterine activity and cervical effacement, patients are

either classified as being in labor or not in labor. This diagnosis of being in labor sets

women on the path to active management of labor, a protocol which recommends early

artificial rupture of membranes, and prompt use of adequate doses of oxytocin to

stimulate progressive cervical dilation and delivery. Dosages of oxytocin tend to be

limited only by fetal heart rate distress patterns, since these authors viewed uterine

rupture from higher doses of oxytocin to be a rare event. If delivery is not imminent

within the stated time frame, cesarean delivery is performed. The authors claimed a very

high success rate with this strategy, citing a low cesarean delivery rate, low rates of

analgesia and anesthesia use, and few cases of neonatal complications. They did not
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report maternal satisfaction rates, maternal infection rates, maternal pain perception, or

other adverse outcomes associated with aggressive intervention. A number of studies

have been conducted since the O’Driscoll study was performed to examine the efficacy

of an active management of labor protocol (Boylan & Parisi, 1990). A central

confounder of these various studies is a lack of consistency regarding what constitutes

labor, active labor, and active labor management. Further, some of these studies are not

controlled trials, and no claim of causation from the interventions can be made.

Consequently, the role of active labor management for women in LPL remains

controversial.

Koontz and Bishop (1982) recommend a middle-of-the-road approach to the

management of latent phase and prolonged LPL. These authors recommend a therapeutic

rest approach for nulliparas (especially “tired” ones) and for multiparas with unfavorable

cervices. For multiparas with favorable cervices, oxytocin stimulation is recommended.

Unfortunately, these authors do not define parameters for favorable or unfavorable

cervices. While some authors have advocated amniotomy (artificial rupture of

membranes) to promote more rapid labors (O'Driscoll, Stronge, & Minogue, 1973;

Boylan & Parisi, 1990), others find no benefit to such an intervention in the latent phase

(Seitchik, Holden, & Castillo, 1985; Cammu & Eeckhout, 1996). Cesarean delivery in

the latent phase is considered to be inappropriate management (Friedman, 1978; Koontz

& Bishop, 1982).

Current practice for women in latent labor who present to the hospital usually

consists of one of three options. Some women are discharged home to await the onset of

active labor, some are treated with a therapeutic rest regimen of narcotic analgesics

and/or sedation to promote rest and sleep, and still others are admitted to the hospital for

observation, rupture of membranes, or oxytocin inductionn of labor. Often, one of these

options is selected for reasons outside assessment parameters, such as patient desire,

physician convenience, or cookbook management (Koontz & Bishop, 1982). Few
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comparative studies have been done on which management approach is better from the

perspective of outcomes such as costs, perinatal morbidity and mortality and maternal

satisfaction. Only one study was found (McNiven, et al., 1998) that represented a

systematic attempt to compare a less invasive management approach in early labor to

usual hospital care. Those findings, presented earlier in this chapter, support a more

conservative and individualized approach that resulted in improved perinatal outcomes

and maternal satisfaction. It is difficult to compare the outcomes of various approaches

without controlling for the variables that independently influence the length of labor.

These are numerous and include the many biopsychosocial components of individual

women as well as the other intrapartum interventions initiated by providers and patients.

Even the nature of the providers may play a role in influencing the course of labor.

Nursing management of latent labor incorporates targeted interventions with the

above strategies to assist women with managing their LPL. These include ambulation,

positions of comfort, massage, hydrotherapy, music therapy, lighting, distraction

techniques, patterned breathing, meditation, self-hypnosis, and reassurance. In some

cases and settings, contractions are stimulated with herbal tinctures, bowel stimulation,

nipple stimulation, and sexual activity (Hunter & Chern-Hughes, 1996). Nurses also

target areas of prevention for the biopsychosocial predictors of prolonged labor.

Childbirth education, hypnotherapy, biofeedback, and counseling sessions are sometimes

used as means for overcoming the anticipatory anxiety of impending childbirth. These

interventions have largely been uninvestigated in scientific studies that inquire into the

mechanism of action in addition to the efficacy of the strategies. Many of these nursing

measures are passed anecdotally from clinician to clinician, and, although there is a

theoretical basis for many of them, they remain understudied. Further, research studies in

this area have determined neither the optimal timing nor the appropriate “dosage” for

these various interventions.
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The effects of interventions to shorten the length of latent labor are sometimes

confounded by design characteristics that often fail to control for important correlates.

Two studies pertaining to the impact of childbirth education on birth outcomes (Sturrock

& Johnson, 1990; Lumley & Brown, 1993) found no significant differences in outcomes

between attenders and nonattenders at childbirth education classes. However, both

studies found significant demographic differences between the two groups; variables

which could influence birth outcomes independent of childbirth class attendance.

Additionally, the Sturrock and Johnson study (1990) contained a considerable threat to

internal validity since the nonattender group members went to zero or one class, while

attenders went to two or more classes. Therefore, the groups could have differed on the

predictor variable by a factor of only one class session. These findings emphasize the

need to standardize interventions and to evaluate their effectiveness in specific

subpopulations of childbearing women.

Classic work by Kennell and colleagues (1991), mentioned earlier, demonstrated the

beneficial effects of a doula or a continual labor companion on the length of labor. In

their study of 412 nulliparous women, there was a significantly shorter labor duration for

the group with doulas compared to controls (p < 0.001). This pattern of results persisted

even after correcting for admission cervical dilation and type of delivery.

The element of time cannot be ignored as an important contextual variable in

decisions regarding management of latent labor. The literature defines the upper end of

normal for time spent in latent labor to be 20 hours in the nullipara. It is uncommon to

see women spend this length of time in latent labor today without medical intervention

taking place. While Friedman found no association between prolonged LPL and

deleterious perinatal outcomes, his finding was challenged in a study by Chelmow,

Kilpatrick, and Laros (1993) who evaluated the length of LPL in nearly 11,000 women.

Using different criteria than Friedman (>20 hours) for defining prolonged latent labor (>

12 hours for nulliparas and > 6 hours for multiparas), these authors reported a higher

*** --
****
º *. **
********

º:* :
*…*

*

** *****º-

Tº

ºn -º-º-º:

lºssº

ºs--- ** **

ºn ºsmº "

*ºr
>

º -A

º,

*
ºt.

C.
º

>
- *S AN

º

55



incidence of prolonged latent labor (6.5%), compared to Friedman’s 2.3% (1978). In a

retrospective chart review over a 15 year period, the authors reported a correlation

between prolonged latent labor and poor perinatal outcomes including: increased

cesarean birth rates, subsequent labor abnormalities, maternal febrile morbidity (related

to longer duration of ruptured membranes), increased need for neonatal resuscitation,

increased incidence of thick meconium, higher incidence of five-minute Apgar scores

under seven, and increased hospital stays for mothers and babies (p < 0.05). There was

no significant correlation between prolonged latent labor and the incidence of neonatal

death, fetal trauma, fetal acidosis, maternal perineal laceration, or maternal blood loss

requiring replacement transfusion. It should be reiterated that standardized definitions for

key terms such as onset of labor, LPL, and prolonged LPL were not used. Some of the

analyzed subjects could have actually passed into the active phase of labor undetected

and been experiencing a protracted active phase of labor (a different labor disorder). In

addition, the authors did not control for intrapartum management techniques such as the

frequency of cervical examinations, maternal positioning, hydration, or the use of

analgesics or oxytocics. Moreover, because the actual lengths of LPL were not analyzed,

it is not clear whether the reported adverse effects related to prolonged LPL were more

prevalent as the length of time spent in early labor increased. Dichotomizing a

continuous variable such as LPL duration was a limitation in this study.

O'Driscoll (1973) contended that women are traumatized by protracted labors, which

emphasizes the point that it is the amount of time spent in an activity separate from the

experiences within it that influence one's perceptions in our society. Dujardin (1995)

recommends excluding LPL from any graphical evaluation of labor durations, concluding

that it leads medical practitioners to earlier and more invasive interventions. In a study of

295 new mothers in Sweden, Waldenstrom and associates (1996) found that satisfaction

with the childbirth experience was significantly correlated with length of labor (r = -48, p

<0.001). A qualitative study of 60 women evaluating their childbirth performance
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retrospectively (Mackey, 1995), revealed that women who felt that they had managed

well during labor had the shortest labors, while those who felt they managed poorly had

the longest (F = 5.69, p < 0.01).

In societies where time is of relatively little importance, this phenomenon of labor

length is irrelevant. Armstrong and Feldman (1990) spent time as midwives among the

Amish people in Pennsylvania. This community of people had a very strong connection

to the earth and its rhythms, as well as a strong sense of responsibility to one another.

The experience of birth was expected to be a natural, time-consuming affair and the

women of the community offered support through presencing with the laboring woman;

as did the parturient's husband and other children. The passage of time by itself was not

an anxiety-provoking event during labor, simply a fact of life. Management of labor was

not centered around time, but, rather, around individual characteristics and needs. There

are no statistics on the length of LPL in this population. Although such information

would be interesting to knowledge development, it could not be interpreted in the same

context as the information from a time-obsessive culture.

Conclusion

The phenomenon of human parturition has been investigated for many years and

from many perspectives. In spite of this, scientific understanding of the course and

conduct of childbirth continues to be limited; hence, interventions to predict, prevent, or

induce the onset of labor are also limited. The process of labor and delivery is a

complex, multidimensional experience encompassing biological, psychological,

sociological, and environmental components. This perspective derives from a theoretical

framework of stress, appraisal, and coping, wherein stress and appraisal are a function of

person and environment variables, while coping refers to efforts at managing the

situation. The concept of LPL as a primary component of the pre-hospitalization labor

experience was described from the standpoint of accumulated knowledge, with the

understanding that many features of this phenomenon remain under-investigated.
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Relevant literature in the field of latent labor was critically evaluated and areas of future

research were identified. An operational definition of LPL was advanced that can be

utilized in future studies examining the phenomenon.

Simkin (1986) described labor as a stress to women and their fetuses. She identified

labor symptoms such as pain and fatigue as sources of stress, which are not by

themselves harmful unless a state of distress (too much stress) ensues. There are no clear

answers about what constitutes too much stress in normal childbirth, however, it is clear

that there are wide variations in this experience for laboring women.

Stress, whether physiological or psychological, refers to a demand that taxes or

exceeds an individual’s resources and has the potential to endanger their health. The

nature of pregnancy and childbirth establishes these events as physiologically stressful.

Normally, health is preserved throughout pregnancy and birth by the woman’s ability to

cope with and adapt to the myriad of physical changes that are necessary to support the

developing fetus and promote delivery. Psychologically, the perception of stress from

these events is related to a multitude of person and environment variables. In both a

primal and a very deliberate way, appraisals of the experience of childbirth for first time

mothers are shaped by these variables as well as by historical events, vicarious

experience, education, coaching, support, and body sensations. The knowledge of an

individual woman’s appraisal of her impending labor as threat or challenge contributes to

our understanding of the emotional states and behavioral strategies these women might

employ to cope with the experience. As researchers continue to explore the relationships

between psychological factors and physiological processes in the obstetric population,

better models can be developed to explain the wide variations in the quality and quantity

of parturition. It is clear, however, that unidimensional approaches to this pursuit are less

than satisfactory.

In his chapter on applied uterine physiology, Friedman (1979) so elegantly stated:
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Indeed, we are privileged to know a great deal about the uterus as an organ of vital

interest to us as scientists and as humanists. Yet, it withholds many secrets from us.

It has been difficult at best to apply the concepts derived from the laboratory

specimen of myometrial strips or even the isolated intact organ to the integrated

uterus functioning within the patient, and specifically within the patient in labor.

Our global understanding of the labor processes is painfully limited...In fact, the

dissociation between expended energy and the work that energy accomplishes is

sometimes paradoxical, often unexpected and disconcerting, and always without

rational explanation. (p. 133)

These words showcase the limitations of a single theory of physiologic processes for

explaining complex, multidimensional, human phenomena, and set the stage for this

research study.
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Chapter Three

Methodology

Research Design

This study was a descriptive, longitudinal, correlational study of the relationships

among selected biopsychosocial factors in late pregnancy and pre-hospitalization labor

nulliparas. Additionally, these variables were related to selected hospitalization labor and

birth outcomes. All subjects were nulliparous to control for the effects of prior childbirth

experience. They were enrolled at or after 38 weeks gestation to standardize late

pregnancy data and to avoid cases of preterm labor and delivery (which could potentially

be independently related to other study variables). In addition, participants were between

the ages of 18 and 40 to control for the effects of adolescent pregnancy or advanced

maternal age. The women were all partnered (married or living with the father of the

baby) and enrolled in childbirth education courses to control for the effects of social

support and knowledge about the birth process. Wrist actigraphy was initiated at

enrollment and continued until hospitalization for delivery. Sleep disturbance in late

pregnancy was investigated in the participant’s natural sleeping environment to eliminate

threats to internal validity related to the effects of laboratory environments.

Assumptions

The assumptions underpinning this research study were:

1. that the latent phase of labor is largely represented in the pre-hospitalization

period and captured, in most cases, during the measurement window.

2. that anxiety specific to the pregnancy and anticipated childbirth is conceptually

distinct from trait anxiety.

3. that coping strategies for pre-hospitalization labor include the full range of

behavioral and cognitive efforts women employ to manage their labor at this time.
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Setting

A small urban region with surrounding suburban and rural locales located north of

the San Francisco Bay Area provided the setting for this study. It contains a population

of ethnically and economically diverse women due to the agricultural and technological

richness of the area. Data collection took place in one of two specific settings: in the

subject’s home or in the acute care facility where the women gave birth.

Sample

An initial power analysis, using a two-tailed analysis with a significance level of .05

and a power of .80, yielded an estimated sample size of 101 (Cohen, 1988) to detect a

moderate effect size of .40 in a hypothesis testing design. Because this study was

designed to describe the experiences and characteristics of nulliparous women in late

pregnancy transitioning into early labor, and because this study attempted to identify

numerous person-environment factors in relationship to these experiences (thereby

increasing subject burden during measurement), a more modest and homogeneous sample

contributed to the feasibility of this dissertation research. Therefore, a convenience

sample of 35 subjects of equivalent parity and gestational range was used for this

descriptive study.

Inclusion criteria

Eligible participants were required to be English-speaking women between the ages

of 18 and 40, 38 to 39 completed weeks of gestation, with uncomplicated pregnancies,

and anticipating a vaginal delivery of their first child. In addition, the prospective

subjects needed to be partnered, and enrolled in a childbirth education program. Finally,

to enable the researcher access to their medical records after delivery, recruited subjects

had to be planning to deliver at one of the two approved study sites.

Institutional approval, participant recruitment and consent

This study received approval from the Committee on Human Research at the Office

of Research at the University of California, San Francisco. It was also approved by the
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Institutional Review Boards at Santa Rosa Memorial Hospital and Petaluma Valley

Hospital (see Appendix A for consent form).

With the cooperation of childbirth educators, the investigator made initial contact

with potential participants at a session of their childbirth preparation classes. A short oral

presentation was made by the researcher, which described the study purposes and

procedures, inclusion and exclusion criteria, and provisions for reimbursement for their

participation time. A sign-up sheet was distributed during the childbirth class. The

investigator subsequently made telephone contact with individuals who had expressed

interest in participating and arranged enrollment meetings at convenient locations and

times. At those meetings, consent forms were reviewed with participants, questions were

answered, and, if they agreed to participate in the study, the consents and the patients’ bill

of rights forms were signed. Both the researcher and the subjects received signed copies

of these forms.

Permission was sought by the investigator to use five published questionnaire

instruments in this study. Permission was granted by the authors or their authorized

agents.

Confidentiality

Participant privacy was protected using a system of assigning code numbers to each

subject. All documents, except the consent form and the bill of rights form (which were

kept in a separate locked file) were identified by a code number only. The investigator

was the only individual with access to assigned code numbers, and kept all study

documents in a locked file cabinet.

Data Collection Methods

Sample characteristics were collected using a demographic questionnaire. The

methods selected for measuring the antepartum symptom of sleep disturbance were a

combination of self-report and objective measures, which access various dimensions of

the symptom experience. Trait anxiety and anticipatory childbirth-specific anxiety were
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also measured antepartally with a patient self-report instrument. Self-efficacy for

childbirth was measured by a questionnaire developed specifically for perinatal patients.

The intrapartum measures of pain and fatigue are self-report instruments designed to

assess the subjective nature of symptoms. The pain measure selected was developed to

assess the dimension of intensity and to better describe the nature of the pain through a

more qualitative appraisal of sensory and affective components. Permission was obtained

from the authors of all self-report measures to use their instruments in this investigation.

Information about the onset of labor, the amount of time participants spent at home

in labor, and coping strategies used to manage early labor was elicited during an

audiotaped interview in the postpartum period within a few days or weeks after delivery.

Retrospective medical record review provided documentation of nurse-assessed labor

onset times, cervical status at admission, and whether oxytocin for induction or

augmentation was used. Demographic data about the type of delivery, neonatal condition

at birth (APGAR scores), and anesthesia use were also collected from the chart.

Antenatal Measures

Sleep disturbance in late pregnancy

The assessment of human sleep sufficiency has several components, including

aspects and perceptions of its quantity and quality. Currently, the gold standard for

measuring human sleep is polysomnography (PSG), which uses electroencephalography

(EEG), electromyography (EMG), and electrooculography (EOG) to evaluate the

duration and depth of sleep through the analysis of brain wave frequency patterns along

with ocular and skeletal muscle group movement (Frankel, Coursey, Buchbinder, &

Snyder, 1976; Buysse, Reynolds, Monk Berman & Kupfer, 1988). Researchers have

looked for valid alternatives to PSG, which has proved to be not only expensive and time

consuming, but also occurs in artificial laboratory environments that do not approximate

the true sleeping conditions of subjects. Furthermore, the perception of sleep quality and
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quantity by individuals does not always agree with their actual amount of sleep

(measured by PSG).

It is largely impractical and invalid to evaluate the sleep of pregnant women in a

sleep laboratory, because these conditions may not approximate the subject’s natural

sleeping environment. For nurses, clinically relevant information about patients’

perceptions of their sleep is as important as quantitative measurements of their actual

sleeping time. Such information lends greater insight into the person-environment

health/illness relationship. This is particularly true in populations of childbearing

women, when a variety of internal and external factors influence their sleep.

Hauri and Wisbey developed an objective and less invasive estimate of sleep

parameters in 1992. They first described the historical evolution of the wrist actigraph

and assessed its validity in a sample of 36 diagnosed insomniacs (Hauri & Wisbey,

1992). The wrist actigraph is a device shaped and worn like a wristwatch. It contains

motion detectors, an accelerometer, memory storage capacity, and a battery. The

actigraph can record and store information continuously and at pre-programmed

intervals. The unit is equipped with an event marker that can be activated by the subject

for sleep and awakening episodes. When the event marker is pressed, a visual line

indicator appears within the computerized actigraphic data. The information is then

transmitted to computer software programs that can display and score wrist movements.

The premise of this technology is that fewer and slower limb movements occur during

sleep than wakefulness, thus forming the basis for content validity.

Prior literature on the performance of the wrist actigraph (Kripke, Mullaney, Messin,

& Wyborney, 1978; Mullaney, Kripke, & Messin, 1980) found it to be highly correlated

with PSG for sleep duration (r = .98), total sleep (r = .89), and wakening after sleep onset

(r=.70), but poorly correlated with mid-sleep awakenings (r = .25). In a study of night

shift workers sleeping during the day there were no significant differences found between

PSG and wrist actigraph measures of total sleep time (Walsh, et al., 1991). However,
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other studies have found that while the actigraph was well correlated with PSG in

normally sleeping patients, it was less correlated in patients with disturbed sleep (Levine,

Moyles, Roehrs, Fortier, & Roth, 1986; Stampi & Broughton, 1988).

In Hauri and Wisbey’s study (1992), the authors sought to determine the validity of

the tool for use in patients with insomnia. Their subjects wore the wrist actigraph for 1

week, completed a sleep log for 1 week, and completed the Stanford Sleepiness Scale for

1 week at home. In addition, the subjects underwent polysomnographic evaluation for

three consecutive nights in a sleep laboratory. To evaluate concurrent validity, analyses

of overall sleep duration using the wrist actigraph was compared to PSG and subjective

sleep logs. The subjects were divided into three diagnostic categories for their insomnia

and analyzed within these groups. The overall mean disagreement between the PSG and

wrist actigraphy was 49 minutes. The actigraph overestimated sleep in 56% of subjects

and underestimated sleep in 42%. These discrepancies were not random, but rather,

based on the category of insomnia experienced by the subject. Using ANOVA with

pairwise Scheffe post hoc comparisons, sleep duration was significantly different with

each of the three measures of sleep (PSG, wrist actigraphy, and subjective report)

depending on diagnostic group. In other words, there was an interaction between the type

of sleep measure and diagnostic group. This effect created a more difficult determination

of the actual performance of the wrist actigraph compared to PSG, however, the

information was clinically and statistically important to the researchers concerned with

measuring sleep in insomnia.

The authors reported mechanical failure of the wrist actigraph during 4 of the 108

nights of use. They did not interpret this 3.7% failure rate as a significant threat to the

instrument’s reliability. The authors concluded that the accuracy of wrist actigraphy for

assessing sleep in insomniac patients was rather low compared with PSG, but pointed out

that it was considerably better than sleep logs (subjective report). The authors also cited

the ability of the wrist actigraph to be used at home in a noninvasive and unobtrusive
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fashion as an advantage for researchers interested in objectively testing the habitual

sleep/wake patterns or post therapy sleep/wake patterns of various groups.

The researchers did not address the issue of construct validity in any depth. It was

assumed that the presence or absence of small wrist movements accurately reflects

wakefulness or sleeping. In this study, the concurrent validity with PSG was rather poor,

primarily due to the conditions and classifications of insomniacs: some who lie very still

but don’t sleep and others who are very restless but are asleep. However, actigraphy

estimated sleep duration better than subjective sleep logs when compared to PSG, since

insomniacs typically underestimate their sleep in self-report (Frankel, Coursey,

Buchbinder, & Snyder, 1976). Placing wrist actigraphy performance between PSG (the

gold standard) and subjective sleep measures strengthens its construct validity.

There was no reporting on the biometrics of this instrument. It was assumed that the

microchips and transducers in the wrist actigraph worked accurately and precisely;

calibration of equipment was not reported. There was mention of agreement comparisons

between various scoring methods. The authors chose a computer software scoring

program that agreed most closely with PSG. The sensitivity and specificity of the

instrument apparently depends on the population under study, but tends to be a more

specific and less sensitive tool (carrying a higher rate of false negatives). Other threats to

the accuracy of this instrument relate to its selectivity, that is, its ability to identify the

variable under study and to distinguish it from all other variables (Waltz, Strickland, &

Lenz, 1991). However, the actigraph provides a less expensive and less invasive

alternative to PSG, as it does not disturb sleep to the same extent as the 9-lead placement

on the head and face required for PSG measurements, and provides a more objective

alternative to self-reported measures of sleep.

A study of childbearing women using wrist actigraphy validated its use in this

population (Elek, Hudson, & Fleck, 1997). These authors measured the sleep of 24

nulliparous expectant mothers in each of the last 3 months of pregnancy. Findings from
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the actigraph data showed that the women had a mean sleep time of 439.32 + 60.74

minutes in the ninth month of pregnancy. These values were not significantly different

from those measured in the seventh (437.92 + 54.75) and eighth (454.13 + 58.21) month

in this same study. These findings compare with a study by Lee, Zaffke, and McEnany

(2000) that evaluated total sleep time in 29 nulliparous and multiparous women at 35 to

36 weeks gestation using ambulatory PSG measurement. The total sleep time for this

group was 415 + 64.5 minutes. The results from the Elek study contrast with the findings

of another study, which showed progressively worsening sleep disturbance over the last

two weeks of pregnancy in a sample of 99 women of mixed parity (Evans, Dick, & Clark,

1995). That study used a subjective measure of sleep disturbance, highlighting the

different dimensions of sleep measured by objective versus self-report methods.

In this study, the wrist actigraph (MiniMotionlogger) was used in conjunction with a

daily sleep log in which subjects documented their sleep and wake times (see Appendix B

for an actigraphic data example and see Appendix C for sleep log). Information from

both subjective and objective sources allows researchers the opportunity to determine

degrees of severity in sleep loss and patient perceptions of these disturbances. To reduce

potential scoring bias, the actigraphic sleep data was automatically scored with the

Action3 software program (AMI, Inc., Ardsley, N.Y.). Scoring for this data was done in

1-minute increments. The sleep log was a 24-hour grid that the patient completed each

day with information about time into bed, approximate time to sleep, time awake, and

time arising from bed. Some subjects also chose to indicate midsleep awakenings in the

logs. This log data was primarily used to confirm actigraph-recorded indicators of sleep

and awakening in cases where the subject neglected to push the event marker, which

occurred periodically.

Trait anxiety

For the purposes of distinguishing between anxiety related to childbirth and anxiety

as a more stable characteristic of the personality, the Spielberger's Anxiety Inventory -
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Trait Scale (STAI-T) was used (Spielberger, Gorsuch, & Lushene, 1970). Measurement

of this variable also provided the opportunity to compare it with other study variables.

The entire instrument has both a trait and a state scale specific to unique dimensions of

the manifestation of anxiety (see Appendix D for the STAI-T). It has been used widely

in many research studies and in clinical practice across diverse populations of individuals

(Spielberger, 1983). The 20-item trait anxiety scale used in this study has scores ranging

from 20 to 80, and was normed in groups of working adults (male and female), college

students, high school students, and military recruits. It was also validated in populations

of neuropsychiatric patients, medical-surgical patients, and prison inmates. The mean

trait-anxiety score in 210 healthy working women between the ages of 19 and 39 was

36.15 + 9.53. The internal consistency coefficient was .92 in that sample.

The STAI has been used in several studies involving pregnant populations

(Lederman, Lederman, Work, & McCann, 1978; Ryding, Wijma, Wijma, & Rydhstrom,

1998), although reliability coefficients were not reported. One case control study

reported the mean STAI-T scores for two groups (N = 291) of pregnant women at 32

weeks gestation, one group having a history of prior emergency cesarean section delivery

(Ryding, Wijma, Wijma, & Rydhstrom, 1998). There was a significant mean difference

between the normal pregnant control group (M = 34 + 9.1) and the prior emergency

cesarean group (M = 36.7 ± 1.3.6) (CI = 0.1 – 5.3, p < 0.05).

Anticipatory anxiety

Anticipation of childbirth evokes a number of emotions for pregnant women. The

frequency and magnitude of anxiety experienced with the approach of parturition may be

influenced by a number of variables. For example, parity, prior experience, level of

social support, and selected birth environment all influence the anxiety experience for

pregnant women (Hodnett & Abel, 1986; Ryding, Wijma, Wijma, & Rydhstrom, 1998).

Anxiety as an emotional response to stress (Lazarus & Folkman, 1984) can also have

physiological components (Lederman, Lederman, Work, & McCann, 1978). It has been
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described as both a background (trait) as well as a situational (state) characteristic

(Speilberger, et al., 1970). Since anxiety associated with the anticipation of childbirth is

the concept of interest for this study, instrumentation that could measure this discrete

dimension of anxiety was sought. In a Swedish study of pregnant women with a history

of prior emergency cesarean birth, the association between trait anxiety and subsequent

emergency cesarean delivery was weaker than the association between maternal fear of

childbirth and subsequent emergency cesarean, as measured with a Swedish instrument

specific to maternal fear of childbirth (Ryding, Wijma, Wijma, & Rydhstrom, 1998). ... • - - -

One instrument that was developed to evaluate pregnancy and childbirth-related ... º
anxiety (described as levels of conflict with the psychosocial tasks of pregnancy) is the *...
Prenatal Self-Evaluation Questionnaire II (PSEQ) (Lederman, Lederman, Work, & º
McCann, 1979). The complete 79-item instrument has seven scales representing the * -

seven developmental tasks of pregnancy. Each item is scored on a four-point Likert

scale. Three of these seven scales, 1) preparation for labor, 2) fear of pain, helplessness,
- ***** -

and loss of control in labor, and 3) concern for well-being of self and baby, are …º
---

conceptually matched to anticipatory anxiety for childbirth (see Appendix E). This • *-****

instrument was developed from a three-stage interview process designed to assess * * * * *

psychosocial dimensions of maternal prenatal development, which could then predict

adaptation to pregnancy and the events of labor and delivery (Lederman, 1996).

The reliability coefficients of the three scales of interest in three different ethnic

groups (Caucasian, Hispanic, and African-American) were .72 to .91. The Cronbach

alpha coefficients for the tool when tested in a sample of 119 pregnant women ranged

from .75 to .92 (Lederman, 1996). It is interesting to note that no significant differences

were found between nulliparas and multiparas on the three scales above, although the

mean values were not available for effect size calculation.

Self-efficacy for childbirth
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In 1993, Lowe developed a self-report measure of maternal confidence for labor and

birth, the Childbirth Self-Efficacy Inventory (CBSEI). This tool measures the two

dimensions of self-efficacy: outcome expectancies to evaluate the person’s belief that a

behavior will result in a given outcome, and self-efficacy expectancies to measure the

individual’s confidence in being able to perform a given behavior. Based on Bandura’s

cognitive-behavioral theory of self-efficacy (1982), this 62-item instrument is specific to

the event of childbirth. These items were generated by a content analysis of postpartum

interviews of 23 primiparous and 25 multiparous women who experienced uncomplicated

vaginal births of normal newborns. An interview guide elicited each subject’s

experiences with coping behaviors in labor, the effectiveness of those strategies, and any

perceived problems in the subject’s ability to cope in labor. The items were analyzed

using behavioral categorization through inductive sorting and expert review. The

resulting items were then pilot tested in 96 women in the third trimester of pregnancy

(Lowe, 1993). The respondents were asked to complete the set of items for three phases

of labor: early labor, active labor, and second stage of labor. With a 79% response rate,

the original analysis of this pilot data revealed that women did not differentiate between

early and active labor. Therefore, while the scale could measure self-efficacy

expectancies for either phase of the first stage of labor (early and active phase) as well as

the second stage, the instrument was revised to include only the active labor and second

stage expectancies.

The final form of the CBSEI has four scales; a 15-item scale of self-efficacy

expectancy for active labor (Efficacy-AL), a 15-item scale of outcome expectancy for

active labor (Outcome-AL), a 16-item scale of self-efficacy expectancy for second stage

(Efficacy-SS), and a 16-item scale of outcome expectancy for second stage (Outcome

SS). This study used the two scales for active labor (see Appendix F). Scale scores are

the sum of responses (on a ten point Likert scale) to each item. Hence, the AL scores

range from 15-150, while the SS scores range from 16-160. The total childbirth outcome
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expectancy score is obtained by summing the two outcome expectancy scale scores. A

total self-efficacy expectancy score is obtained by summing the self-efficacy expectancy

subscale scores (range 31-310).

Psychometric testing was performed on the CBSEI with a sample of 382 women in

the third trimester of pregnancy attending childbirth education classes (Lowe, 1993).

Multiparous women scored significantly higher (109.4 + 21.1) than nulliparous women

(101.1 + 21.5) on efficacy expectancy scales (t = 3.21, p < 0.008), but there were no

differences between these groups on outcome expectancy scores. Because of the large

sample size, statistical differences were demonstrated between the parity groups on the

efficacy expectancy scale of the CBSEI, however, the effect size was modest (d = .39, p

= 0.003). In all subjects, for both phases of labor, outcome expectancy scores were

significantly higher (128.3 + 14.5) than efficacy expectancy scores (103.1 + 21.6; p <

0.001). This evidence supports the sensitivity of the CBSEI to differentiate between

efficacy and outcome expectancies. In addition, the differences in efficacy expectancy

Scores between nulliparas and multiparas are theoretically consistent with Bandura’s

premise that the most influential source of self-efficacy information is derived from

personal experience (Bandura, 1986). Finally, the lack of differences in outcome

expectancies may reflect the general belief that one cannot necessarily predict a

Subsequent labor experience from having had a prior one, and, possibly, that the majority

of women believe that childbirth outcomes are likely to be positive (M = 128.5, highest

Score = 150). This unique quality of the childbirth experience may balance the outcome

expectancies of women who have had no prior births with those who have had one or

more (Lowe, 1991).

The Cronbach alpha coefficients for internal consistency ranged from .86 to .95 for

the four scales. Test-retest reliability in a subsample of 69 subjects at 2 weeks ranged

from .46 to .76; all were significant at p < 0.01. Construct validity was established using

principal axes factor analysis. Three of the scales (outcome-AL, Efficacy-AL, and
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Efficacy-SS) each had one factor extracted with an eigenvalue »1, accounting for 35 to

55% of the explained variance. The Outcome-SS scale originally extracted three factors,

yet after complete analysis, the Outcome-SS scale was interpreted as a unidimensional

scale. Concurrent validity was established with the Generalized Self-Efficacy Scale (r’s

= .15 to .30, p < 0.002). Criterion-related validity was also supported through significant

negative correlations between efficacy expectancies and the Learned Helplessness Scale

(r's = -.16 to -.17, p < 0.002), and self-efficacy for childbirth and external locus of control

(r’s = -.13 to -20, p <0.002) and self-efficacy for childbirth. The author confirms that

these associations are of low magnitude and may have reached statistical significance due

to the large sample size. She recommended validation in other populations, as well as in

women who had not received childbirth education.

Drummond and Rickwood (1997) validated the CBSEI in a sample of 100 Australian

nulliparous and multiparous women who had all attended or were attending childbirth

preparation classes. This study measured the effect of four theorized predictors of self

efficacy for childbirth on the actual measure of self-efficacy by the CBSEI. The

predictor variables were: prior birth experiences, social support, knowledge, and anxiety.

Cronbach alphas for the CBSEI scales in this study were consistently above .90. This

study showed no significant relationships between parity and CBSEI, although there were

significant correlations between the CBSEI and those multiparas who experienced

“good” (r=.24 to 26, p<0.05) or “bad” (r = -24, p < 0.05) prior birth experiences.

Factor analysis was unable to distinguish between the two stages of labor, although the

distinction between efficacy and outcome expectancies was clear. This distinction is

reflected in the significant correlation between self-efficacy expectancies and knowledge

(r=.33, p < 0.01), but the non-significant relationship between outcome expectancies and

knowledge (r = .18, ns).

The authors of this study postulate that the combining of internally focused and

externally focused coping behaviors (which emerged through inspection of the factor
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analysis) in one instrument could confound the results and threaten the validity of the

measure. Individual coping styles may preclude women from using certain strategies

listed in the instrument, thus rendering them irrelevant. The authors further propose that

externally focused coping behaviors may be less suitable for a self-efficacy scale, since

the theoretical foundation of self-efficacy supports it as an internal process. They

conclude that the CBSEI is a reliable and valid measure with a need for further validation

in other samples. A limitation of this study is that women in the sample were measured

between 7 and 41 weeks of gestation. Because self-efficacy is a dynamic concept,

subject to the effects of time and experience, the variability in gestational ages could very

well influence the results.

Other researchers (Dilks & Beal, 1997) used the CBSEI to evaluate self-efficacy in

74 women in three categories: primigravidas (n = 30), multigravidas pregnant after a

previous cesarean birth who had elected vaginal birth for the current pregnancy (n = 24),

and multigravidas pregnant after a cesarean birth who had elected repeat cesarean birth (n

= 20). As expected, women electing repeat cesarean deliveries had lower mean outcome

expectancies (p = 0.01) but not lower mean efficacy expectancies (p = 0.45, ns) than the

other two groups. These findings confirm those from the prior study, which implicates

the quality (good versus bad) rather than quantity (nullipara versus multipara) of

experiences as having a greater influence on self-efficacy for childbirth. When

interviewed, multigravidas in this study who had opted for repeat cesarean birth

confirmed their lack of confidence in their ability to have a vaginal birth. Their self

efficacy for birthing was eroded by a prior experience perceived by them as representing

a “failure.”

Intrapartum Measures

Fatigue

Lee, Hicks, and Nino-Murcia (1991) developed an instrument to evaluate perception

of fatigue severity. The visual analogue scale for fatigue (VAS-F) is an 18-item scale
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that elicits the respondents’ self-reports of contemporaneous fatigue and energy (see

Appendix G). The psychometric properties of the tool were tested in a sample of 75

healthy men and women as well as 57 men and women patients being evaluated for a

sleep disorder.

The 75 healthy subjects were used to establish the internal consistency reliability of

the instrument. Nineteen of 37 original items were removed leaving a 13-item fatigue

subscale and a 5-item energy subscale. Cronbach alpha coefficients for fatigue and

energy subscales were .91 to .96. The fatigue and energy subscales were negatively

correlated at r = -.54. Concurrent validity was established with the Stanford Sleepiness

Scale (SSS) and the Profile of Mood States (POMS) (r's 0.30, p < 0.01). The

instrument was validated in samples of childbearing women (Lee & DeJoseph, 1992;

Waters & Lee, 1996; Elek, Hudson, & Fleck, 1997) with Cronbach alpha coefficients

ranging from .86 to .99. Construct validity was strengthened in a study by Elek, Hudson,

and Fleck (1997) who showed significant differences in morning and evening fatigue

with the VAS-F in a sample of 24 pregnant women and their husbands. Morning fatigue

was reported at lower levels than evening fatigue (F1,42 = 135.06, p < 0.001) for both men

and women. The differences between morning and evening fatigue scores lessened for

women as pregnancy progressed, while they remained constant for the men. This finding

also supports the construct validity of the measure, since fatigue has been found to

increase toward the end of pregnancy as physiologic demands and sleep disturbances

increase (Lee & DeJoseph, 1992; Pugh & Milligan, 1993).

Other measures of fatigue include physiologic indicators such as hematocrit levels,

blood glucose levels, serum electrolyte levels, resting heart rate, and oxygen saturation

readings, as well as measures of neuromuscular fatigue such as the bulb dynamometer

(Pugh, 1990; Piper, 1993). These measures are less sensitive in that abnormal values

could indicate a variety of other conditions. Also, they are not able to access the patient’s

perception of the symptom of fatigue. Alternative measures of subjective fatigue exist,
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such as the Modified Fatigue Symptom Checklist (MFSC) and single item visual

analogue scales of fatigue developed for specific studies (Pugh, 1990; Pugh, 1993).

While these tools have documented reliability in populations of childbearing women

(Pugh, 1990), the single-item VAS instrument is not as comprehensive a measure of

fatigue severity for purposes of comparison with other variables as a multi-item

instrument. And, while the MFSC has 30 items and is rated on a 4-point likert scale, this

investigator selected the VAS-F as a peripartal fatigue measure because of its validation

in samples of childbearing women, its wider range of possible data points, and its

contemporaneous utility in prospective measurement.

Pain

The measurement of pain during labor requires an instrument that is both easy and

quick to complete as well as comprehensive in terms of the dimensions of pain measured.

Melzack (1987) modified his own McGill Pain Questionnaire for just such a purpose,

calling it the short form of the McGill Pain Questionnaire (SF-MPQ). It requires about 2

minutes to complete and it is capable of eliciting qualitative dimensions of pain (sensory

and affective) as well as overall intensity. This is a reasonable period of time in which to

complete such an instrument during the latent phase of labor. A 15-item subscale

measures the sensory and affective dimensions of the pain experience, while a single item

Visual analogue scale (VAS) and the single item ordinal rating of the Present Pain
Intensity (PPI) scale measure pain intensity (see Appendix H).

The instrument was tested in a small sample (n = 20) of labor patients (Melzack,

1987). Concurrent validity was established with the long form of the MPQ (r’s = .51 to

.94, p < 0.01). Construct validity was established by administering the instrument before

and after epidural anesthesia placement in these 20 subjects. The mean sensory and

*ctive subscale score was 17.2 before pain relief and 1.1 after pain relief (p<0.001).

The mean PPI subscale score was 2.5 before pain relief and 0.4 after (p < 0.001). Finally,

the VAS subscale mean score was 5.0 before pain relief and 0.5 after (p < 0.001).
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Coping strategies in pre-hospitalization labor

A structured interview guide with individualized probes was designed for this study

to elicit the efforts women made to manage the experience of pre-hospitalization labor.

The interview guide can be found in Appendix I. The interview guide was derived from

the definition of coping used by Lazarus and Folkman (1984) and from the work of Suls

and David (1996). The interview guide development and interviewing process was

Supervised by a nurse researcher who is expert in qualitative research design and

methodology. All the interviews were conducted by the author, and efforts were made to

validate information received with the subjects through an ongoing dialogue.

Methodological Considerations

Some overall methodological issues must be given consideration when designing

research studies to answer questions about psychobiological variables in perinatal

patients. In a review article on psychosocial factors and pregnancy outcome, Paarlberg

and colleagues (1995) described some methodological issues of importance. One point

of interest to this author is the effect of intervening treatments on the variables under

study. For the remote outcome variables such as type of delivery and APGAR scores, the

many intrapartal interventions such as hospitalization, artificial rupture of membranes,

oxytocin administration, and the use of analgesia or anesthesia can exert influences

separate from the effects of predictor variables. One solution to this dilemma is to limit

the study of LPL to the period of time before hospitalization and medical intervention.

While this allows a more controlled environment in which to study LPL, it precludes the

researcher from accurately measuring duration of LPL, since the required cervical

examinations are generally not done at home. Additionally, the investigator cannot

conclude that pre-hospitalization labor is comprised exclusively of LPL, since some

women progress into active labor while still at home. To adequately measure duration of

LPL, one needs to measure it in the environment in which it exists, while attempting to
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control or measure suspected confounding variables. Alternatively, one can examine pre

hospitalization labor as a proxy for LPL, with the understanding that intervening active

labor may exert an influence on study findings.

Typically, women begin labor outside the hospital. The point in labor during which

women enter hospital care varies, which is a focus of interest in this study. Admitting

cervical dilation has been correlated with duration of LPL (Peisner & Rosen, 1986;

Watson, Stevens, Welter, & Day, 1996). This would seem obvious if one operationalized

the onset of labor as the point of hospital admission, as in the study by O’Driscoll,

Stronge, and Minogue (1973). However, this relationship holds true even when the onset

of labor is defined as the onset of contractions. If total labor time is shortened in women

who enter the hospital in more advanced labor, it is important to learn more about the

characteristics of these women and their time prior to hospital admission. For this reason,

LPL duration, while an important dimension, is not the only measurable element of this

experience. Given the difficulty in measuring LPL duration with any consistency,

measures of qualitative outcomes such as pain and fatigue in early labor prior to

hospitalization are equally or perhaps more important. Additionally, self-selected

strategies to manage or cope with the experience of LPL at home would be valuable

information for researchers inquiring into the nature of LPL. Therefore, the ability to

measure more than one dimension of LPL improves description and understanding of the

phenomenon.

Procedure

After obtaining written informed consent at the time of enrollment, subjects were

instructed in the use of the actigraph and asked to demonstrate their understanding of its

operation to the researcher. Daily sleep logs to be completed by the subjects were given

to them with explanations regarding their use. Demographic questionnaires as well as the

STAI, CBSEI, and PSEQ were completed at this time by all participants. At this

meeting, subjects were also given a packet containing the VAS-F and MPQ-SF with both
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written and verbal instructions for completing the scales. Participants were given the

investigator’s telephone numbers and encouraged to call with any questions or needs for

clarifications. The subjects were asked to contact the researcher after their deliveries and

preferably within the first postpartum week. After 2 weeks, if the researcher had not

heard from the subject, telephone contact with the subject was made. If the subjects had

delivered, an appointment was made for a postpartum interview. If not, arrangements

were made to replace the wrist actigraph, since the battery life ends at about the 2-week

point when activity is sampled at 1-minute intervals.

Postpartum interviews were conducted in the hospital or in the subjects’ homes as

soon after birth as possible, most often within 2 weeks after delivery. The interviews

were audiotaped and individualized within the structured interview guide to allow for

interruptions from family member visitation, telephone calls, or infant care needs.

Interview times ranged from 30 to 60 minutes. During the interview visit, the actigraph,

sleep log and labor instrument packet was retrieved. Subjects were reimbursed $50 for

their participation in the study. Finally, the researcher visited the medical records

department of the delivering institution and extracted from the subjects’ medical records

pertinent data regarding labor and birth.

Data Analysis

Inter-item correlation coefficients were derived from all questionnaire data to

validate internal consistency. Descriptive statistics were performed for all demographic,

sleep, questionnaire, and coded interview data within this sample. These included means,

standard deviations, frequencies, proportions, medians, and ranges. Inferential statistics

tested the significance of relationships and differences in the population. Parametric

testing was performed for normally distributed data. Bivariate correlations and

correlation matrices determined relationships between variables with normal distributions

using Pearson product moment correlations. Paired t-tests compared mean differences on

repeated measures sleep data. Independent samples t-tests and analysis of variance
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(ANOVA) were done to test for significant group differences on data with continuous

values, while chi-square analysis was performed on dichotomous variables to test for

significant differences in proportions. All statistical analyses were conducted using SPSS

software.

Interview data were transcribed word-for-word and a text of each interview was

generated. Strategies used by women to manage pre-hospitalization labor were

identified. Excerpts were selected from the manuscripts for illustration of qualitative

categorizations. The discrete strategies were then counted, entered into the SPSS

database as three quantitative variables: total number of different coping strategies,

number of different behavioral strategies, and number of different cognitive strategies.

The definition of coping was based on the Lazarus & Folkman (1984) operationalization

defined in Chapter 2. Numbers of different coping strategies were then compared and

correlated with other study variables.

At the conclusion of the study, subjects were mailed printed versions of their

actigraphic sleep data with an explanation of their late pregnancy sleep characteristics.
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Chapter Four

Results

Sample

Forty eligible volunteer participants were recruited to the study in their third

trimesters from 12 childbirth education classes attended by the investigator between

February and October, 2001. Criteria for inclusion were listed in the recruitment

presentation by the investigator. Five subjects became ineligible prior to enrollment due

to early delivery or the development of pregnancy complications for a final sample size

of 35. Demographic data are presented in Table 4. Among the demographic

characteristics, there were significant relationships between age and level of education (r

= .39, p = 0.02), and between age and household income (r = .47, p = 0.004).

All of the subjects were nulliparous, although seven (20%) had experienced a prior

pregnancy that ended in the first trimester. All participants had attended a childbirth

education program. The number of class sessions ranged from 4 to 10, with a median and

modal number of six.

Of the 35 subjects, 21 (60%) experienced spontaneous onset of labor, while 14

(40%) had induced labors. None of these inductions were anticipated at the time of

enrollment. Gestational age at delivery averaged 40.55 weeks (+0.81 weeks) for the

total sample. There was no difference between the mean gestational age at delivery for

spontaneous labor onset (M = 40.55, SD = .75) compared to induced labor (M = 40.54,

SD = .93) subjects (t=.035, p = .972). Mean gestational age at the time of delivery was

significantly different for the 23 women with stated religious affiliations (M = 40.27+

.75) compared to the 11 women with no religious affiliations (M = 41.17 E.62) (t=

3.458, p = 0.002).
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Table 4. Demographic Characteristics of the Sample (N = 35)
N (%)

Age:
18–25 9 (25.7)
26–30 11 (31.4)
31-35 11 (31.4)
36-40 4 (11.4)

Ethnicity:
Asian 2 (5.7)
Caucasian 31 (88.6)
Hispanic 2 (5.7)

Education: - - - -

High School 4 (11.4) yº
Some College 13 (37.1) ... -->
College 12 (34.3) ---.
Some Graduate School 2 (5.7) * -----
Graduate Degree 4 (11.4) ºº

Annual Household Income: ºne

<$25,000 5 (14.3) ---
$25,000 - $50,000 7 (20.0)
$50,000 - $75,000 3 (8.6)
$75,000 - $100,000 7 (20.0) :-
>$100,000 13 (37.1) -º

Employment During Pregnancy: º:
No 3 (8.6) º:-º-

Yes, stopped for obstetrical reasons 20 (57.1)
Yes, stopped for other reasons 4 (11.4)
Yes, still working 8 (22.9)

Provider Type
Obstetrician 23 (65.7)
Midwife 6 (17.1)
Family Practitioner 6 (17.1)

Religious Affiliation
Yes 23 (65.7)
No 11 (31.4)

Gestational age at delivery was between .37 and 1.43 (95% confidence level) weeks

*arlier in the group with identified religious affiliation than in the group with no
affiliation.
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Pre-existing medical conditions included asthma (n=3) and depression (n=2). None

of these were considered complications of the pregnancy. Pregnancy complications were

confined to conditions that resolved before enrollment and included: pyelonephritis (n =

1), threatened pre-term delivery (n = 2); or conditions that developed after enrollment:

hypertension (n = 1), glucose intolerance of pregnancy (n = 2), and carpal tunnel

syndrome (n = 1). The total number of subjects with pregnancy complications of any

type was seven (20%). Subjects who developed pregnancy complications after

enrollment were not excluded from participation, but were examined closely as potential

outliers in the analysis.

In this sample, four women (11.4%) planned to receive neither anesthesia nor

analgesia for labor and birth, seven (20%) definitely planned to receive anesthesia or

analgesia, and 24 (68.6%) were undecided.

Missing data

Two subjects were unable to tolerate wearing the actigraph, one due to a pregnancy

complication (PUPS), and one after developing a skin irritation on the wrist a few hours

after wearing it. The activity data from one additional subject was lost due to actigraph

malfunction. Partial data on actigraphic measures were obtained for some of the

remaining 32 subjects who delivered before the five-night measurement window elapsed

or who had worn the actigraph sporadically (n = 5). Of those who were missing data

from the last or second-to-last night of sleep before hospitalization for birth (n = 2 and n

= 3, respectively), the total sample size analyzed for those nights was reduced. For those

missing one or two nights during the composite of third forth and fifth nights before

hospitalization (n = 4), the mean values were substituted. Four subjects were unable to

complete the intrapartal pain and fatigue instruments because of unexpected

hospitalization, unwillingness, or absence of labor onset. Occasionally, subjects reported

completing the pain and fatigue measures outside the 4-hour target window because of

uncertainty about labor onset. All subjects completed the antepartum questionnaires and
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postpartum interviews. However, only the interviews from the 21 subjects with

spontaneous labor onset were transcribed. The interview data for one of those subjects

was lost due to recording equipment malfunction. Medical record information was

retrieved for all participants. No subjects withdrew from the study after enrollment.

Reliability testing

All questionnaire data were evaluated for internal consistency reliability using

Cronbach alpha coefficients. Table 5 lists the coefficient alphas. The instruments were

all found to be internally consistent, both with regard to total scales and subscales where - - - -

applicable. : º
:: ".

Table 5. Cronbach Alpha Coefficient Results …
Instrument Alpha [...]
Spielberger’s State-Trait Anxiety Inventory – Trait Scale (STAI-T) .84 ...i
Childbirth Self-Efficacy Inventory – Total (CBSEI) .90

Efficacy Expectancy Subscale (CBSEI-EE) .92 :--
Outcome Expectancy Subscale (CBSEI-OE) | 84 º

Prenatal Self-Evaluation Questionnaire – Total (PSEQ) .92 º
Subscale 1 (concern for well-being of self and baby) .81

Subscale 4 (preparation for labor) .81

Subscale 5 (Fear of pain, helplessness, loss of control) .84

| McGill’s Pain Questionnaire – Short Form – Total (MPQ-SF) .92

|-
Verbal Response Scale (VRS) .92

Sensory Subscale .89

Affective Subscale .86

Visual Analog Scale – Fatigue (VAS-F)

"- Fatigue Subscale .94

Energy Subscale .94
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Findings

Individual subject data can be found in Appendix J for the study variables described

in this chapter. The subject numbers used to identify excerpts from data interviews

(found in Aim 3) correspond to the subject numbers in the appendix.

Aim #1 was to describe the levels of anxiety, self-efficacy for childbirth, and sleep

disturbance in nulliparous women during the late third trimester of pregnancy. * - tº a

Descriptive statistics for these variables are presented in Table 6. º
---

Table 6. Descriptive Data on Prenatal Questionnaires (N=35) º: º
Instrument Mean | Standard | Range Median ---,

Deviation ******

Spielberger’s Trait Anxiety Score 31.43 || 6.40 24 - 49 28 If
(STAI-T) **

Possible range 20 - 80
Childbirth Self-Efficacy Inventory 228.94 || 29.34 163 – 285 228

-

(CBSEI) Total Score z
Possible range 30-300 ****

-----

Efficacy Expectancy Subscale Scores 100.74 || 21.33 47 – 138 || 100 º
(CBSEI-EE) * * * *

Possible range 15 - 150
Outcome Expectancy Scores
(CBSEI-OE)

-

Possible range 15–150 128.17 | 13.94 91 - 148 || 131

Prenatal Self-Evaluation Questionnaire 48 11.3 33 – 82 47.6
(PSEQ II)
Possible range 29 - 116

Subscale 1 – Concern for Well-Being of 14.46 || 3.81 9 – 24 13
Self and Baby
Possible range 9–36
Subscale 4–Preparation for Labor

-

Possible range 10-40 17.04 || 4.31 10 – 28 17
Subscale 5 – Fear of Pain, Helplessness,
Loss of Control
Possible range 10-40 17.37 || 4.86 10 - 31 17
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Anxiety and self-efficacy

While the STAI-T distribution was skewed somewhat to the left, the measures of

central tendency revealed a largely normal distribution of data with a full range of values,

enabling parametric statistical testing. With a potential range of scores from 20 to 80,

this sample had a relatively low level of trait anxiety (M = 31.43 + 6.4). There were

statistically significant relationships between the STAI-T and the Prenatal Self

Evaluation Questionnaire (PSEQ) total score (r = .59, p < 0.01), as well as each of the
-
!---

subscales of the PSEQ (r's = .52, .45, and .56 for subscales 1 {Concern for Well-Being of *-**
*

Self and Baby}, 4 {Preparation for Labor}, and 5 (Fear of Pain, Helplessness, and Loss º:
of Control}, respectively, p < 0.01). There was also a significant negative relationship I.
between the STAI-T and the efficacy expectancy scale of the Childbirth Self-Efficacy I
Inventory (CBSEI) (r = -.35, p < 0.05). The PSEQ total score correlated inversely with

the CBSEI total score (r = -.59, p < 0.01) as did each subscale of the PSEQ (r's = -41, :-
-.53, and -.59 for subscales 1, 4, and 5, respectively, p < 0.01). Interestingly, the PSEQ º: s
total scores and subscale scores did not correlate with the outcome expectancy subscale º º
of the CBSEI, but all were inversely correlated with the efficacy expectancy subscale (r’s -

= -.68, -.53, -.59, and -.63 for total score, subscales 1, 4, and 5, respectively, p < 0.01).

Sleep

Three sleep variables from the actigraph data collected over the last five nights

before labor (or hospitalization for birth) were selected as indicators of subjects’ sleep

quality. Total sleep time (TST) refers to the actual number of minutes the subject was

scored as being asleep throughout the night. Wake after sleep onset (WASO) is the

percentage of time spent awake during the night after initially falling asleep. The number

of awakenings during the night is the discrete number of times the subject was scored as

rousing from sleep. Sleep night –1 is the night of sleep the subject experienced just
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before hospital admission for labor or induction. Sleep night –2 is the second to the last

night before this event. Sleep nights –3, -4, and —5 prior to labor were significantly

correlated and not significantly different from each other, and therefore, the mean scores

(-345) and the standard error of the mean (SEM) were used to represent a composite of

these nights.

Total sleep time (TST) decreased and the percentage of wake time after sleep onset

(WASO) increased as the end of pregnancy approached, with sleep night –1 reflecting the

greatest disturbance. Tables 7, 8, and 9 summarize the descriptive data for sleep

variables during the monitored nights.

Table 7. Descriptive Data for Total Sleep Time (minutes)

TST-345 (N = 29) TST –2 (N = 30) TST-1 (N = 31)
Mean 451.51 Mean 417.90 Mean 274

SD 58.44 SD 102.70 SD 144.94
SEM 10.85 Median 426.50 Median 256

Median 453.67 Range 126 – 642 Range 20 - 514
Range 341.67 - 567.67

Table 8. Descriptive Data for Percentage of Wake After Sleep Onset (%)

WASO–345 (N = 29) WASO-2 (N = 30) WASO–1 (N = 31)
Mean 15.03 Mean 18.54 Mean 30.74

SD 7.82 SD 12.84 SD 25.27
SEM 1.45 Median 16.78 Median 18.02

Median 12.35 Range 2.05 – 66.93 Range 5.05 – 87.85
Range .21 – 31.05

Table 9. Descriptive Data for Number of Awakenings

Wakes–345 (N = 29) Wakes–2 (N = 30) Wakes–1 (N=31)
Mean 15.28 Mean 15.70 Mean 13.03

SD 6.71 SD 7.22 SD 7.87
SEM 1.25 Median 14.50 Median 12

Median 14.33 Range 2 - 32 Range 2 - 40
Range 1 - 30
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There was a significant difference between TST –1 and TST-2 (t = -4.94, p < 0.001),

and also between TST –1 and TST –345 (t= -5.95, p < 0.001). Similarly, there were

significant differences between WASO –1 and WASO–2 (t= 2.73, p=0.01) as well as

WASO–1 and WASO–345 (t=3.63, p=0.001). There were no significant differences

between the nights for number of awakenings although differences between night –1 and

night –2 approached significance (t= -1.98, p = 0.057) in this small sample.

There were no significant mean differences between spontaneous and

nonspontaneous labor groups on TST, WASO or number of awakenings, even during the

night when the spontaneous group experienced labor onset; although WASO-1

differences approached significance (t= 1.8, p = 0.08). The effect size for the mean

difference in WASO was 0.60. With this effect size, statistical significance would have

been demonstrated with 18 subjects in each group (Cohen, 1988). From the labor onset

times reported by the 21 subjects with spontaneous onset of labor, 15 (71.4%) were in

labor during some part or all of night –1, while 6 (28.6%) had labor onset during the

daytime after night -1. Three subjects (14.3%) reported labor onset at or before night –2

and continued to be in labor throughout night –1 as well.

None of the prenatal questionnaire scores were correlated greater than .30 with the

three sleep variables. Correlations among sleep variables and demographic

characteristics were few. TST-2 was related to number of years of education (r=.43, p=

0.02) and household income (r = .39, p = 0.03). Body weight was inversely related to

WASO-345 (r = -.56, p = 0.002).

Aim #2 was to describe the levels of pain and fatigue in nulliparous women in early

labor prior to hospitalization. To accurately gauge relationships among labor variables

and between labor variables and prenatal indicators, only subjects experiencing

spontaneous onset of labor who also completed their labor questionnaires were included

in the analysis for aim 2 (n = 20). Table 10 summarizes the descriptive labor

questionnaire data for this group.
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Pain scores ranged widely on the MPQ-SF, and the distribution of scores was

slightly skewed to the left. Likewise, the fatigue and energy scores ranged from 6 to 116

and from 3 to 46, respectively. The fatigue score distribution was skewed slightly to the

left, while the energy scores had a normal distribution.

Table 10. Descriptive Data on Labor Questionnaires (n = 20)
Instrument Mean | Standard Range | Median

Deviation
VAS-F
Fatigue Score 50.15 29.98 || 8 – 116 || 47.50
(possible range 13 – 130)

Energy Score 21.33 12.40 || 3 - 41 21
(possible range 5 - 50)

McGill Pain Questionnaire –Short Form
(MPQ-SF) 26.62 13.53 || 8 – 56 || 23
(possible range 0 - 60)

Verbal Response Scale Score (VRS) 18.06 10.50 || 4 – 41 18.50
(possible range 0–45))

Sensory Subscale Score 14.39 7.03 || 3 – 30 13.50
(possible range 0-33)

Affective Subscale Score 3.68 3.81 || 0 - 12 2

(possible range 0 - 12)

There were no significant relationships between self-efficacy for childbirth and early

labor pain or fatigue scores. There was a moderate relationship between Trait Anxiety

and Sensory Pain scores that was not statistically significant in this small sample (r = .34,

p = 0.14). Significant positive correlations were noted between Concern for Well-Being

of Self and Baby (subscale of PSEQ) and the Total Pain score as well as the Verbal

Response Pain score and the Sensory Response Pain score (r's = .51, .50, and .51,

respectively, p < 0.05).

There was a significant relationship between early labor fatigue and pain scores.

Fatigue correlated with the MPQ-SF total score (r = .58, p < 0.01), the Verbal Response

subscale (r = .53, p < 0.05), the Sensory subscale (r = 46, p < 0.05), and the Affective

Subscale (r=.62, p < 0.01). Although there was a moderate inverse correlation between
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energy and pain scores (r = -40, p = 0.083), there was insufficient power to demonstrate

statistical significance.

Only four subjects completed the pain and fatigue scales a second time while at

home in labor. Using nonparametric paired t-tests (Wilcoxin Signed Ranks Test) for that

small subgroup, pain scores increased from time one to time two (t= -1.83, p=0.068)

and energy scores decreased from time one to time two (t= 1.83, p = 0.068), although

statistical significance could not be demonstrated in such a small subsample. Fatigue

scores increased as well, but the very small sample size and the wide variations in scores

prevented a significant finding (mean fatigue at time 1 = 39.75 + 27.34, mean fatigue at

time 2 = 54.50 + 22.75, t = -1.46, p = 0.144).

Aim #3 was to describe coping strategies used by women in labor prior to

hospitalization. All 21 of the spontaneous labor subjects completed postpartum

interviews in which they were asked about the thoughts and activities they were engaging

in during pre-hospitalization labor. One interview was lost to audiotape malfunction, for

a final interview sample of 20. The elapsed time from birth to the interview ranged from

1 to 22 days with a median of 5.5 days.

Three primary tasks were discovered in each of the interviews that were the focus for

the pre-hospitalization labor experience and served as the purposes for employing

management strategies. These tasks are shown in Figure 9. They were: 1) identifying

and validating labor onset, 2) managing the signs, symptoms, and emotions associated

with pre-hospitalization labor, and 3) preparing and deciding to go into the hospital.

Each of these components interacted with the others in a dynamic but not necessarily

linear fashion. There was often overlap in the tasks as represented in Figure 9. For

example, some women were using strategies to manage the signs, symptoms, and

emotions of labor while still trying to determine if labor had, indeed, begun.

I just kept moving in different positions to make it feel better. At first, I didn’t know

if it was really contractions or not, because it was in my back and I just thought I was
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having really bad back pains, but once they started going for three, four hours, then I

knew. (subject 010)

Figure 9. Tasks of Pre-Hospitalization Labor

Managing
Signs,
Symptoms, and
Emotions

Identifying
and
Validating
Labor
Onset

Similarly, some women visited the hospital as a means of helping them to determine if

labor had begun or progressed.

She (the nurse at the hospital) looked at me and said, “you’re not a keeper, you’re

smiling.” I said, “I’m just smiling “cuz I’m so happy to be here!” You know, you

want to believe so much, but they gave me a sleeping pilland...I came home.

(subject 034)

All subjects reported using a number of strategies to manage these tasks during pre

hospitalization labor. The identified strategies were broadly categorized into “Behavioral

Coping Efforts or Strategies” and “Cognitive Coping Efforts or Strategies.” The concept

of coping used for this study was discussed in more depth in Chapter 2 and taken from

the work of Lazarus and Folkman (1984). It is defined as:
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Constantly changing cognitive and behavioral efforts to manage specific external

and/or internal demands that are appraised as taxing or exceeding the resources of

the person (Lazarus & Folkman, 1986, p. 141).

Behavioral strategies were those activities that subjects mentioned physically doing,

whereas cognitive strategies referred to those things the participants were thinking about

that were associated with their labor. A typology of subcategories of these strategies is

shown in Figure 10.

Figure 10. A Typology of Behavioral and Cognitive Strategies for Managing Pre
Hospitalization Labor

distracting <!-

relaxing,
comforting

Behavioral
and

Cognitive -> ing tiStrategies passing time,
g withstanding

preparing

interacting

Specific strategies fell into one or more of these subcategories, depending on the

individual and her motivations. For example, some women chose to engage in routine

activities such as shopping or housework as a means of distraction, while others did those

same activities to pass the time or to prepare for the upcoming birth. Table 11 provides
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examples of specific coping strategies used by this subsample of women with

spontaneous labor onset.

Table 11. Pre-Hospitalization Labor Coping Strategies in Spontaneous Labor
Subjects (n = 20)

CognitiveBehavioral

Meditation, visualization, guided imageryRoutine Activities – housework, errands, business,
grooming, packing, eating, drinking

Timing contractions Concentrating/Focusing

Distracting /Diverting Activities – watching movies, *****

TV, puzzles, reading, shopping, hobbies Denial/Ignoring *** -
* ****

Inner dialogue – self-affirmations, self coaching, * º
Resting – napping, lying down collecting oneself for labor and birth, talking oneself ~~

out of it *-
--->

Showering and bathing Counting --

Moving — walking, sitting, changing positions, * -

leaning, swaying, rocking, rolling, exercising Social withdrawal – quieting *-i-
sº

Remembering past learning, experiences, stories, --
Breathing – patterned and plans r

Calling health care providers – visiting office or
hospital Withstanding

Massage and effleurage Giving up

Gathering supportive persons – notifying, calling,
asking for help and advice

Using props – pillows, heating pads, birthing balls,
rocking chairs, swimming pools

Vocalizing – moaning, yelling, crying, laughing

Medication – Tylenol, Percocet, Darvocet
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All subjects used a combination of cognitive and behavioral strategies during pre

hospitalization labor, although there were a greater number of different behavioral

strategies identified as compared to cognitive strategies. The total number of different

coping strategies used by this group ranged from 10 to 39, with a mean of 19 + 7.1.

The number of behavioral strategies for the sample ranged from 5 to 29, with a mean of

14 + 5.3, while the total number of cognitive strategies ranged from 2 to 10 with a mean

number of 5 + 2.7. There was a significant association between the number of behavioral

and the number of cognitive strategies used (r = .56, p = 0.01).

Moderate relationships were found between self-efficacy for childbirth scores and

numbers of different coping strategies (r = 40, p = 0.08) that did not reach significance in

this sample, but which accounted for 20% of the variance. Similarly, an inverse

relationship that lacked the power to reach significance was noted between childbirth

specific anxiety subscale scores (Concern for Well-Being of Self and Baby) and the use

of cognitive coping strategies (r = -40, p = 0.085). There was a moderate but non

significant relationship between the number of hours at home in labor prior to hospital

admission and the number of different coping strategies used (r = .33, p = 0.14). This

relationship was stronger for behavioral strategies (r = .37, p = 0.11) than for cognitive

strategies (r = .17, p = 0.47). There were no significant relationships among numbers or

categories of coping strategies used and any demographic variable.

There was an inverse relationship between the number of cognitive coping strategies

used and total pain scores (r = -.47, p = 0.04). The significance was detected in the

Sensory Pain dimension (r = -46, p = 0.05) to a greater degree than in the Affective Pain

dimension (r = -.39, p = 0.10).

The strategies employed by subjects were largely evaluated as helpful. Four subjects

identified strategies that were found at the time or in retrospect to be unhelpful in coping

with early labor.

I think lying down made it worse. (subject 007)
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Once you get in that sort of pain, it’s just like everything flew out the window and

you just deal with it the best that you can. You don’t have patience to try all these

different things...at least I didn’t. (subject 021)

The sources of coping strategies were confined to the following: childbirth

education classes, strategies gleaned from past experiences with painful stimuli, trial and

error (intuition), and those suggested by a support person.

All subjects had someone else with them for some or all of their pre-hospitalization

labor. Although some subjects chose to withdraw socially during part of this time, the

reassurance of knowing support was nearby and available was important to them. The

presence and support of significant familiar others, usually the husband, mother, father,

sister, and/or friend of the parturient, was explicitly or implicitly identified as a central

aspect of the coping process during pre-hospitalization labor, although some subjects

clearly wanted to direct the level of involvement of these support persons.

...it was nice knowing that they (family) were here, but I didn’t want them in my

room...I remember getting up occasionally...and peeking around the corner and

(saying), “OK, just making sure you’re still here.” (subject 018)

Aim #4 was to identify relationships among perinatal biopsychosocial factors, which

included the prenatal variables, the number of hours of labor at home prior to hospital

admission, admitting cervical dilation, and the use of intrapartal oxytocin. For this aim,

the entire sample of 35 subjects was analyzed as a group wherever possible. An

unexpected finding was the significant positive correlation between STAI-T and

admission dilation (r = .48, p = 0.03), such that the greater the trait anxiety scores the

greater the cervical dilation. The PSEQ correlated similarly with admission dilation (r =

.47, p = 0.03) in subjects with spontaneous labor onset, such that the greater admitting

cervical dilation was positively associated with higher pregnancy anxiety scores.

Concern for Well-Being of Self and Baby was the subscale of the PSEQ that

demonstrated the strongest relationship with admission dilation (r =.61, p = 0.003). This
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relationship was not significant in subjects with induced labors. In fact, in the small

group of 10 induced subjects with admitting cervical examinations, the direction of the

relationship between Concern for Well-Being of Self and Baby and admitting cervical

dilation was reversed (r = -.32, p = 0.37).

In spontaneous labor subjects (n = 20), higher Total Pain scores were associated with

decreased TST-1 (r = -.47, p < 0.05). The Verbal Response Pain score (r = .51, p <

0.05), the Sensory Response Pain score (r = -48, p < 0.05) and the Affective Response

Pain score (r = -.52, p < 0.05) all showed significant inverse relationships with TST –1.

WASO – 1 was correlated with the Affective Response Pain score only (r = .49, p <

0.05).

Fatigue and energy scores were correlated only with level of education (r = -.47 and

.46 respectively, p < 0.05), indicating lower levels of fatigue and higher energy with

higher educational level. There were no significant differences between pre

hospitalization labor pain and fatigue scores and any delivery variables such as type of

delivery, anesthesia use, or APGAR scores. Fatigue scores in early labor showed

moderate but nonsignificant correlations with TST-1 (r = -.39, p = 0.097), TST-2 (r=

-.35, p = 0.16), WASO-1 (r = .36, p = 0.125), and WASO-345 (r = 40, p = 0.10). Energy

scores in early labor showed a moderate but nonsignificant positive relationship with

TST-1 (r = .27, p = 0.26) and negative relationships with WASO-1 (r = -28, p = 0.251),

and WASO-345 (r = -.37, p = 0.14).

In the 21 participants with spontaneous labor, the number of hours spent at home

from the time of labor onset to hospital admission ranged from 1.17 to 78.75 hours (M =

17.11 + 20.48). The strongest association demonstrated in this study was that between

the number of hours at home in labor and admission cervical dilation (r = .74, p < 0.001).

Four of the 21 spontaneous labor subjects were discharged from the hospital after a

period of observation for inactive labor. An additional four subjects were seen in their

provider’s office in early labor and sent home to await more active labor. The four
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women who had hospital evaluation and discharge returned to the hospital with cervical

dilations greater than the rest of the subsample (M = 4.4 + 95 cm. versus M = 3.5 + 1.7

cm.). With one exception, the women from the hospital and office evaluation groups

experienced the longest pre-hospitalization times (9.25 to 78.75 hours). The one

exception was a woman with a prior hospital evaluation and subsequent cessation of

contractions who, several days later, had only 1.17 hours at home in labor due to the

spontaneous rupture of amniotic membranes.

The number of hours at home in labor did not correlate with pain or fatigue scores.

No significant relationships were noted between the amount of time spent at home in

labor prior to hospital admission and any prenatal questionnaire. However, moderate

correlations were noted between number of hours at home in labor and the number of

awakenings–1 (r = .47, p < 0.05), STAI-T (r=.38, p = 0.09), TST-2 (r = -42, p = 0.07),

and subject age (r = .38, p = 0.09).

Admission cervical dilation was correlated with admission cervical effacement (r =

.46, p < 0.05) and cervical effacement was related to admission station of fetal descent

(r=.59, p < 0.01). Dilation was correlated with station (r = .35, p = 0.062), but the

relationship did not reach statistical significance in this small sample. Admission

cervical dilation was not correlated with other obstetrical outcomes such as type of

delivery, neonatal APGAR scores, or anesthesia use.

Examining the differences between subjects who had labor induced versus those

entering spontaneous labor revealed significant differences between the groups on height

(t= 2.33, p=0.026), admitting cervical properties (t= 3.86, p = 0.001 for dilation, t =

3.41, p = 0.006 for effacement, and t = 2.05, p = 0.05 for station). Pearson Chi-square

analysis of differences between labor groups (spontaneous or induced) and type of

delivery (vaginal or cesarean) demonstrated a higher proportion of cesarean section births

in the induction group (37.5%) compared to the spontaneous labor onset group (14.3%),
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but this difference did not reach statistical significance in this small sample (X* = 2.118,

p = 0.14). These differences, however, are clinically significant.

The seven subjects with pregnancy complications did not differ from those with

normal pregnancies except on the variables of body weight (F = 5.88, p = 0.021) and

induction frequency (F = 10.52, p = 0.003). When these seven subjects with

complications were excluded from the analysis, an independent samples t-test and a chi

square analysis were again performed to examine the differences between the induced

and spontaneous labor subjects. There continued to be significant differences between

the groups on height (t= 2.98, p = 0.006), admitting cervical dilation (t= 2.69, p =

0.013), and cervical effacement (t= 2.69, p = 0.001). The chi-square proportions for type

of delivery between the labor groups remained different in a clinically significant, but not

statistically significant, manner.

Additional findings

Subject age was associated with type of delivery (vacuum extraction, vaginal, or

cesarean), with a higher mean age in the interventive delivery group (F = 3.081, p =

0.060). There was, however, no difference between subject age and spontaneous or

nonspontaneous labor onset incidence (t= -.061, ns).

During data collection, labor onset times were also obtained from the participants’

delivery records. These records represented the nurse’s documentation of the times that

regular contractions began, ostensibly reported by the patient when she was admitted (in

the cases of spontaneous labor onset). Labor onset times were also elicited from the

participant during the postpartum interview. A paired t-test comparison of these two

reported times was performed to determine whether a difference between documented

and self-reported labor onset times existed. There was a significant difference between

hospital-reported and patient-reported labor onset times (t = 3.01, p = 0.007). At a 95%

confidence level, the hospital-reported labor onset times were between 4.2 and 23.2 hours

later than the time reported by laboring women.
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There was no association between actual analgesia use and subjects’ prenatal plans

regarding analgesia use (X2=8.69, p=0.562). This was still the case when the subjects
who were undecided about their plans were excluded (X2 = 3.59, p=0.166). Using a
one-way analysis of variance, there were no significant differences between actual

analgesia/anesthesia use and antenatal anxiety or self-efficacy for childbirth scores, nor

were there any significant differences between plans for analgesia use and the anxiety

and self-efficacy scores.

Tables 12 and 13 show the planned and actual use of analgesia and anesthesia in

labor for this sample.

Table 12. Analgesia and Anesthesia Use in Labor Planned Use (N=35)
Prenatal Plan Frequency Percent

InO 4 11.4

yes 7 20.0
undecided 24 68.6

Table 13. Analgesia and Anesthesia Use in Labor Actual Use (N=35)
Type of Actual Use Frequency Percent

In One 3 8.6

IV analgesia 5 14.3
epidural 7 20.0

both IV analgesia and 16 45.7
epidural

spinal 2 5.7
general 2 5.7

A comparison of spontaneous and induced labor subjects reveals differences in both

plans to receive pain relief medication in labor and actual use. While 2 subjects of 14 in

the induction group (14.2%) planned to receive no analgesia or anesthesia in labor, and

another ten (71.4%) were undecided, all the subjects in this group received either epidural

anesthesia, both intravenous analgesia and epidural anesthesia, spinal, or general

anesthesia. In the spontaneous labor group, two subjects of 21 (9.5%) planned to receive
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no analgesia or anesthesia and another 14 (66.7%) were undecided. Three subjects in the

spontaneous labor group (14.3%) actually received no analgesia or anesthesia in labor

and another five (23.8 percent) received only intravenous analgesia. Therefore, 100% of

the induced labor subjects received regional or general anesthesia for labor, and 62% of

spontaneous labor subjects (n = 13) did likewise. However, 38% of 21 spontaneous labor

subjects (n = 8) received no anesthesia or intravenous analgesia alone, while none of

induced subjects did.

The mean duration of labor for this sample was 19.24 + 17.19 hours, with a median

of 13.79 hours. Total labor duration ranged from 1.53 to 83.50 hours. Labor duration

was significantly longer for the spontaneous labor onset group (25.14 + 19.44 hours)

compared to the induced labor group (9.70 + 4.81 hours) (t = 3.47, p = 0.002). There was

no relationship between duration of labor and type of delivery (r = -.05, ns).

Conclusion

Significant and noteworthy findings from the data have been presented in this

chapter. Each of the four stated aims has been addressed, with comprehensive analysis of

the interrelationships among the selected variables. In addition, a description of the

phenomenon of pre-hospitalization labor has been presented through the quantitative and

qualitative data that was collected before, during, and after this event.

Chapter 5 will offer an interpretation and discussion of these findings, along with

commentary on study strengths and limitations. Directions for future research and

nursing practice will be proposed, with an emphasis on the possibilities for improving

experiences and outcomes for nulliparous women during pregnancy, labor, and

childbirth.

* - -

*****

*** -
gºats

!--
****

**-ºs

****
****

---

--

rº
**
**

99



Chapter Five

Discussion

The purpose of this study was to describe perinatal-related biopsychosocial factors in

nulliparous women during the late third trimester and to relate these factors to perception

and performance in labor prior to hospitalization, as well as to eventual obstetric

outcomes. The study was conducted using a convenience sample of 35 English-speaking

nulliparous women with uncomplicated pregnancies who were partnered and had

participated in childbirth preparation education. The sample had a wide distribution of

ages within the eligibility criterion, but was fairly homogeneous with relation to ethnicity.

Although the population of the region has a somewhat larger proportion of Hispanics and

Native Americans than this sample, the eligibility criteria may have prevented full

representation. The group also tended to be well-educated and in the middle to upper

income bracket, although there was some representation of lower income and education

Status.

Although unanticipated, 40% of the subjects in this sample did not enter spontaneous

labor but, rather, had their labors induced with oxytocin, prostaglandin administration, or

both. This decreased the number of participants who could provide data on pre

hospitalization labor variables. Despite this decrease in sample size, significant results

were found regarding these variables and will be discussed below. The following four

aims were addressed by this study:

Aim #1: to describe the levels of anxiety, self-efficacy for childbirth, and sleep

disturbance in nulliparous women during the late third trimester of pregnancy

Aim #2: to describe the levels of pain and fatigue in nulliparous women in early

labor prior to hospitalization.

Aim #3: to describe coping strategies used by women in labor prior to

hospitalization.
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Aim #4: to identify relationships among the perinatal biopsychosocial factors, the

number of hours of labor at home prior to hospital admission, admitting cervical dilation,

and the use of oxytocin.

Interpretation of Results

Aim 1

The median (28) and mean (31.4 + 6.4) trait anxiety scores for this sample were

lower than those found in two prior studies of pregnant women; one using nulliparas as a

sample population (M = 34.9, SD not reported) (Lederman, Lederman, Work, &

McCann, 1978), and one with a sample of primigravidas and multigravidas in the third

trimester (M = 35.35, SD not reported) (Hodnett & Abel, 1986). Likewise, childbirth

related anxiety (PSEQ) scores were lower in this sample than in another sample of

women of mixed parity in the third trimester (Lederman, 1996). The mean PSEQ scores

for that sample were 18.2 + 6.5 for the Concern for Well-Being of Self and Baby

subscale, 18.8 + 5.7 for the Preparation for Labor subscale, and 20.9 + 5.8 for the Fear of

Pain, Helplessness, and Loss of Control subscale.

The CBSEI scores for this sample were similar to Lowe’s (1993) prior study of

nulliparas (M = 101.1 + 21.5 for CBSEI-EE; M = 128.5 + 14.3 for CBSEI-OE) and

higher than one other study of mixed parity (M = 93.46 + 24.77 for CBSEI-EE; M =

106.77 it 25.64 for CBSEI-OE) (Drummond & Rickwood, 1997). This sample, then, had

lower levels of anxiety and higher confidence in their abilities to manage childbirth than

other samples from published studies.

The significant relationships that were found between trait anxiety and pregnancy

related anxiety indicate that trait anxiety contributes to anxiety responses in anticipation

of childbirth. Spielberger describes trait anxiety as “relatively stable individual

differences in anxiety proneness” (Spielberger, 1983). The greater the level of trait

anxiety, the greater the tendency to perceive stressful situations as threatening and to

respond with heightened anxiety intensity. This finding suggests that anticipatory anxiety

* - a

gºaº

***

101



during late pregnancy might be predicted, to some degree, by an individual’s trait

anxiety, and, by definition, that this trait can be assessed earlier in pregnancy.

Both trait and pregnancy-related anxiety scores were inversely related to self

efficacy for childbirth. This relationship was stronger for pregnancy-related anxiety than

for trait anxiety. The higher the anxiety scores, the lower the confidence in one’s ability

to perform relaxation and coping techniques during labor and birth. This finding was

significant with regard to the Efficacy Expectancy dimension of self-efficacy rather than

the Outcome Expectancy dimension. In other words, anxiety was more predictive of the

woman’s confidence in being able to perform relaxation techniques in labor than it was of

her confidence that the techniques would have a desired effect.

Sleep quality diminished as pregnancy progressed, with the poorest quality

evidenced in the last night before hospitalization and/or birthing. Three-quarters of the

women with spontaneous labor onset reported entering labor during the last monitored

night and spending some or all of the night experiencing contractions. However, even

when subjects with no labor onset were included, total sleep time (TST) decreased and

percentage of wake time after sleep onset (WASO) increased as pregnancy advanced. In

fact, there were no significant differences in the amount of sleep obtained between the

induced and spontaneous labor subjects on the last monitored night. This finding is

remarkable and, if replicated in other studies, raises questions regarding the contributors

to disturbed sleep immediately before birthing.

No prior studies have attempted to prospectively measure sleep during the last night

of pregnancy, although one investigation evaluated end-of-pregnancy sleep using

retrospective self-report (Evans, Dick, & Clark, 1995). Studies that have measured sleep

objectively during the third trimester have done so before the last weeks or month. While

these studies demonstrated that sleep is disrupted in the third trimester, the current study

illustrates that sleep becomes even more disturbed at the very end of pregnancy, in those

last days and hours when energy needs for the labor and birth process are most acute.
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Sleep disturbance prior to hospital admission was not markedly different between women

with induced labors and women who experience labor onset during the last night. Both

groups averaged about five hours of sleep on the night before hospitalization, regardless

of labor onset. This finding points to possible mechanisms of sleep alterations that may

be related to the anticipation of imminent childbirth or of hospitalization, regardless of

the presence of labor. In addition, this finding reveals that women in early labor during

the night are getting some sleep. Although the quality and quantity of that sleep is poor,

it has not been previously documented that sleep during labor (even in LPL) in the

unanesthetized woman is typical.

Anxiety scores did not correlate with sleep parameters in this study. It may be that

sleep is so fragmented by physiological discomforts and interruptions at the end of

pregnancy that it is no longer as sensitive to the effects of anxiety. Furthermore, anxiety

is most often associated with difficulty falling asleep. Since sleep-deprived adults

typically fall asleep quickly, this sleep parameter (sleep onset latency) was not used for

analysis in this sample. Baratte-Beebe and Lee (1999) found a two-fold increase in

midsleep awakenings in the last trimester of pregnancy compared to the first trimester

sleep patterns, related to urinary frequency, musculoskeletal discomforts, and fetal

movements. Alternatively, since pregnancy-related anxiety was measured at enrollment

(sometimes up to two or three weeks before labor onset), it may be that anxiety is related

to poorer sleep at the end of pregnancy but the relationship was not captured in the

measurement window.

Aim 2

Fatigue and pain scores were positively and significantly related to one another, and

energy scores were inversely related to pain scores although the power from the small

sample size resulted in a finding that did not reach statistical significance. It has been

documented that higher levels of fatigue are associated with increased pain perception

(Pugh & Milligan, 1993) and such was the case in this study as well.
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While a very small subsample of the current study completed the pain and fatigue

measures a second time at home in labor (n = 4), there were indications that pain and

fatigue increased and energy decreased as time in labor at home moved forward. The

positive relationship between time in labor and fatigue has been well documented in prior

literature (Pugh, 1990; Pugh & Milligan, 1993). Pugh (1990) detected a significant

contribution from the amount of sleep in the 48 hours prior to labor onset to fatigue levels

in laboring women (p < 0.0001). The sample for the current study was too small to

determine what role sleep disturbance may have played in this relationship.

Aim 3

This study found that pre-hospitalization labor is characterized by a number of

experiences, activities, thoughts, and emotions. The 20 subjects with interview data in

the subgroup who experienced spontaneous labor onset described a variety of behavioral

and cognitive methods for managing the recognition of labor onset, the sensations

accompanying LPL, the uncertainty of labor progression, and the decision-making related

to initiating hospitalization. A typology of subcategories for managing pre

hospitalization labor using behavioral and cognitive coping efforts included: distraction,

relaxation, preparation, passing time, and interaction. Specific strategies that were

utilized could all be encompassed by this typology, although women described different

reasons and motivations for using any given strategy.

Higher self-efficacy for childbirth was associated with greater utilization of different

coping strategies, while higher levels of childbirth-specific anxiety was associated with

less use of cognitive coping strategies. Women who stayed home longer in early labor

tended to use a greater number of different behavioral strategies for managing their pre

hospitalization experiences. Pain scores in pre-hospitalization labor were significantly

lower for women using a greater number of cognitive coping strategies. This finding is

consistent with that of a previous study on coping with labor pain (Niven & Gijsbers,

1996).
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Women identified a number of sources for acquiring management strategies

including their childbirth preparation classes, prior experience with pain, trial and error,

and suggestions by support persons. All women reported the presence of a support

person during some or all of their pre-hospitalization labor. While some women chose to

detach themselves from the social activities of others around them at home, they

described drawing comfort and reassurance from the knowledge of the presence of

supportive others.

Aim 4

In women entering spontaneous labor, elevated prenatal anxiety about the well-being

of self and baby was associated with higher labor pain scores. Unexpectedly, this

relationship was not demonstrated with prenatal anxiety specific to preparation for labor

or fear of pain. The finding that anticipatory fear of pain, helplessness, and loss of

control during labor does not predict actual pain scores in labor indicates that other

mechanisms may be responsible for mediating the perception of pain in early labor.

These mechanisms might include individual physiologic nociceptive responses, but can

also involve other psychosocial factors, such as the use of coping strategies described in

Chapter 4, as well as the presence and activities of supportive others. As these study

findings demonstrate, one factor contributing to pain perception in labor is concern for

the safety of the individual and the child she carries, and an appraisal of potential threat

or harm from the birth process. Because of the wide range of pain scores in this sample,

an alternative explanation is that variations in pain experience during the first four hours

of labor are large, and that a larger sample is needed to elucidate the mediating

mechanisms.

It has been hypothesized that greater confidence in one’s ability to utilize relaxation

techniques in labor would serve to lower perception of pain during labor (Lowe, 1991).

Although a prior study had demonstrated the relationship between self-efficacy for the

ability to control pain without medication in labor and actual medication use (Manning &
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Wright, 1983), the current study found no relationships between prenatal self-efficacy for

relaxation during childbirth and pain perception in pre-hospitalization labor. While the

cited study is not comparable to the dimension of labor examined in this study, the

hypothesis regarding the relationship between confidence in the ability to relax during

labor and pain perception was well grounded in self-efficacy theory and warrants further

consideration. While the current study was not intended to test hypotheses, there was a

test of the relationship between self-efficacy for childbirth and pain scores in early labor.

The nonsignificant finding might be explained by events that intervened from the time of

measurement of self-efficacy until labor pain ratings were done (two to three weeks in

some cases), that may have altered women’s confidence. Alternatively, pain scores could

have been affected by other variables such as setting, the rate of labor progress, and the

activities of the woman or her support systems. Finally, the relationship between self

efficacy for childbirth and coping, as well as between the use of coping strategies and

pain, may point to a more complex association among these variables.

On the last night before hospitalization, less total sleep time (TST-1) was related to

higher pain scores in labor, as was higher percentage of time awake during the night

(WASO-1). This was due, in part, to the fact that some women entered labor during that

night. It is likely that discomfort experienced in early labor contributed to the loss of

sleep that night and/or that the loss of sleep on that last night increased pain perception in

early labor. However, since women who experienced no labor onset had similar amounts

of TST-1, other contributors to sleep disturbance on that night must be considered.

From the findings of prior investigations, it was anticipated that sleep quality in the

last days before birth would correlate with fatigue scores in early labor. While moderate

correlations were noted, with the small sample size (n = 19) the relationships did not

reach statistical significance. Although a much older study did find such a relationship

(Branchey & Petre-Quadens, 1963), a more recent study on sleep and fatigue in

pregnancy found no significant relationships between the quality and quantity of sleep
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and fatigue scores (r not reported) in the ninth month of pregnancy (Elek, Hudson, &

Fleck, 1997). These authors concluded that fatigue is a multidimensional symptom

affected by many factors other than sleep sufficiency. This conclusion is supported by

the current study finding that subject educational level was associated with fatigue and

energy scores in early labor. Since this study measured fatigue at only one time point

early in the labor process, it is possible that additional measures of fatigue as labor

progressed would reveal a cumulative effect related to sleep debt. The increased levels of

fatigue in the four subjects who completed the measure a second time lend credence to

this supposition. Lee and Zaffke (1999) did find an association between TST and

evening fatigue but not between TST and morning fatigue in a sample of childbearing

women. This supports the idea that the time of day when fatigue is measured is an issue,

as well as the idea that fatigue progressively worsens as the time from one’s last sleep

increases.

Most studies of childbirth fatigue have been conducted while women were in the

hospital (Mayberry, et al., 1999), and reflect the cumulative amount of time spent doing

the work of labor as well as the numerous interventions imposed by the setting. The

current study endeavored to measure fatigue in the first four hours of labor at home. The

relationships between fatigue and sleep disturbance over the past one to five days prior to

labor demonstrate that, although a multidimensional symptom, fatigue is sensitive to the

effects of sleep disturbance even in the earliest hours of labor when the effects of setting

specific interventions and time have not exerted their greatest influence. Mayberry and

colleagues (1999) postulated that women with sleep debt prior to labor onset may begin

labor with some degree of central fatigue, a concept that pertains to neuromuscular

function and performance. This phenomenon can contribute to labor difficulties

(dystocia).

The strong association between the numbers of hours at home in early labor and

cervical status at hospital admission found in this study had been demonstrated in other
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studies as well (Peisner & Rosen, 1986; McNiven, et al., 1998). Clearly, some subjects

had progressed into active labor prior to hospital admission, while others entered the

hospital in LPL. It was an encouraging finding that the number of hours spent at home

prior to hospitalization was not related to any adverse obstetrical outcomes such as

APGAR scores or type of delivery. A randomized trial of early labor assessment and

selective hospital admission likewise found no adverse maternal or neonatal

consequences from delaying hospital admission prior to active labor onset (McNiven, et

al., 1998).

Four of 21 subjects in the current study had an early labor evaluation in the hospital

and were discharged for inactive labor after a period of observation. Four others had an

evaluation in their provider’s office during early labor. One of those four women

experienced labor onset in the provider’s office. There were several references in the

postpartum interviews to the timing of hospital admission. The women who had

experienced a hospital evaluation of their labor progress were particularly vocal about not

wanting to return to the hospital “too soon” a second time and thus comprised the group

with the longest numbers of hours at home in labor. They expressed discouragement and

frustration at having to return home and did not want to be considered “wimps” by

returning to the hospital before admission would be assured. Some women may also

have been reassured by the labor evaluation that it was safe and advisable to stay home

for a longer period of time. Additionally, some of these women may have been

individuals experiencing prolonged LPL and chose to spend this prolonged time at home

rather than insisting on hospital admission and intervention.

Most women interviewed volunteered that they did not want to go in “too soon,”

while a few wanted to make sure they arrived in time to receive analgesia/anesthesia prior

to birth. These pre-established agendas influenced the number of hours that the

participants spent at home before hospitalization. The recommendations of providers,
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guidelines from childbirth education, cues from one’s own body, and urging from support

persons were other reasons given for the timing of departure for the hospital.

It was an unexpected finding that higher prenatal anxiety (childbirth-related and

trait) would be associated with a greater admission cervical dilation. Although an

explanation for this finding is not apparent, the possibility of overriding coping

mechanisms, the quality of labor support, and intervening events after the anxiety

measures were taken could have influenced this result. On the whole, this sample had

lower anxiety scores than prior studies evaluating anxiety in pregnant populations. Since

the subscale of the prenatal anxiety tool that correlated most strongly with admission

cervical dilation was Concern for Well-Being of Self and Baby, the manifestation of this

concern could have been a delay in hospital admission until labor was well established.

As one subject stated in her postpartum interview, “...I think just as long as I’m at home,

I’m in control.” (subject 015). Even though the correlation between anxiety and amount

of time spent at home was not significant, this explanation could still be plausible, since

there was a strong correlation between amount of time spent at home and cervical

dilation.

In one study addressing the role of anxiety in pregnancy and birth (Bhagananai,

Seagraves, Dierker, & Lax, 1997), researchers found a nonlinear relationship between the

level of anxiety and gestational age, and between anxiety and birth outcomes. Low trait

anxiety scores were related to pre-term labor and delivery, while a “moderate amount” of

anxiety was more predictive of full-term pregnancy. High anxiety was associated with

post-term gestation. The curvilinear relationship indicates that anxiety on either extreme

end of the scale is correlated with adverse outcomes. The “optimal” amount of anxiety to

predict more favorable pregnancy outcomes has not been demonstrated, but evidence is

emerging that anxiety can play both a protective as well as a harmful role in birthing

variables, related to degree and timing. On average, women in this sample had very low

anxiety scores and their data were analyzed as potential linear rather than curvilinear
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associations. Gestational age in the current study was not related to anxiety scores.

However, it should be noted that gestational age at delivery in this sample was truncated

on either end by enrollment criteria as well as by interventions such as induction of labor.

Spontaneous versus induced labor

Only 60% of this sample had spontaneous onset of labor, while the other 40% had

labor induced. This finding reflects an alarming trend in obstetrical management that has

been addressed in recent studies. Risks of induction of labor include higher rates of

cesarean births, increased use of epidural anesthesia, and more maternal blood loss, as

well as lower 1-minute neonatal APGAR scores (Duff & Sinclair, 2000). From 1989 to

1997, the national rate of labor induction has doubled from 9% to 18% (Curtin & Park,

1999). That figure is likely to have risen further in the last 5 years. This sample

demonstrated a rate that was twice the national figure. Although the rate of induction was

higher for the subjects in this study with pregnancy complications, there was a still 28.6%

induction rate when these seven subjects were excluded. Indications for these inductions

were beyond the scope of this study, however, typically, post-dates pregnancy is cited as

a leading cause of induction of labor (Duff & Sinclair, 2000). There were no significant

differences in mean population gestational ages at delivery between induced and non

induced participants. Likewise, there were no differences between the groups on

newborn APGAR scores. Since the mean gestational age at delivery of the spontaneous

labor group was 40.55 weeks, it is suggested by this author that nulliparas who reach 38

weeks of gestation (when this sample was enrolled) are not “post-dates” at 40 1/7 weeks

gestation, but instead follow a distribution of normal term gestation that extends from 37

to 42 weeks, as classic obstetrical literature maintains (Cunningham, et al., 1997). It has

been suggested in a recent article that the traditional assigned due date be replaced by a

due week (Katz, Farmer, Tufariello, & Carpenter, 2001) to allay concerns by women

about being “overdue” and to mitigate unnecessary interventions.
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Labor onset

A remarkable finding from this study was the wide discrepancy between subject

reported and nurse-documented labor onset times. The labor onset times reported by

women during the postpartum interviews were considerably earlier than the labor onset

times extracted from the subjects’ medical records. It could be argued that the medical

record reflects a value that was reported closer in time to the event than the value recalled

during the interview. This is unlikely, however, because of the large confidence interval

and because the subjects exhibited little hesitation or uncertainty in reporting their labor

onset times during interview. A more likely explanation is the difference in criteria

defining labor onset used by the admitting nurse and the interviewer. Anecdotally, nurses

used a variety of criteria to establish labor onset times reported by the parturients. These

include but are not limited to: the time when regular, painful contractions began, the time

when contractions became five minutes apart, and the time any contractions began that

did not abate. The interviewer in this study asked women to recall the time “labor

started” and, if clarification was needed, the time “contractions began that did not stop

until the baby was born.” This included a period of time that many providers disregard,

the time when contractions are still irregular or are mild and forming a pattern. It is not

surprising, therefore, that recorded labor onset times from the medical record differ from

the interview elicited ones. A complete analysis of this discrepancy or what constitutes

the most accurate definition of the onset of true labor is beyond the scope of this study,

but two points from this finding merit attention. One is that utilization of a consistent set

of criteria guiding the identification and documentation of labor onset times will better

inform labor care. The other is that once labor has been confirmed (either by a provider

or by the woman and her support system), women are certain of their labor onset times,

but it is not consistently appreciated by providers or validated in the medical record.

º
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Limitations

This study was limited by a small sample of women representing a limited range of

demographic distribution. It is unknown how these findings would compare to samples

of lower income women, unpartnered women, or women from other cultures. In

addition, the sample size was further diminished by the high rate of labor induction,

which precluded analysis of pre-hospitalization measures of pain, fatigue, coping, or

number of hours at home in labor in 40% of the participants. The consequence of the

small sample (in addition to limited representativeness) was diminished statistical power

to demonstrate significance for moderate correlations and comparisons. Future studies

could expand this investigation into a larger sample or into samples of other obstetric

populations that vary in their demographic constituents.

The study was designed to measure pre-hospitalization pain and fatigue 4 hours after

labor onset and then every 4 hours after that until hospitalization. While a number of

women spent longer than 4 hours at home in labor (n = 11), the initial measure was often

completed later than the 4-hour point. This was due, in part, to an inability of the

nulliparous women to recognize and acknowledge labor onset until many hours

afterward. Also, some women were unable or unwilling to complete the measure again.

Consequently, only four women completed the measure a second time and only one

subject a third time. This limited the investigator’s ability to analyze the degree of pain

and fatigue over time and to compare these repeated measures to other labor variables.

Future investigations might be designed to measure fatigue at more frequent intervals

during pre-hospitalization labor, perhaps even by establishing a telephone link between

the subject and the researcher periodically to report their symptom status.

The interval of time between the prenatal measures (anxiety and self-efficacy for

childbirth) and labor onset differed among the subjects. This was largely uncontrollable

due to the unpredictable nature of parturition, however, the length of time between the

baseline measures and the onset of labor may have influenced the findings.

.
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The length of time between childbirth and the postpartum interviews varied among

the subjects. No women reported any difficulty in recalling the events of early labor.

However, information about coping strategies used by the women was gathered by means

of a retrospective self-report. Intervening events and the passage of time may have

affected recall.

Strengths

This study was the first of its kind to offer an objective, longitudinal set of data on

sleep parameters at the end of pregnancy and beginning of labor in nulliparas. In spite of

the logistical challenges of measuring sleep immediately prior to birthing, 32 of the 35

enrolled subjects provided some or all of the five nights of analyzed sleep data. In order

to achieve this, subjects wore the wrist actigraph for several days, and in some cases,

several weeks, in an effort to capture the last nights of sleep before delivery. In addition,

subjects successfully completed measures of pain and fatigue while in labor and met with

the interviewer in the first days of new motherhood to describe their early labor

experiences. While the subject burden was considerable, the remarkable cooperation of

this group enabled this investigator to complete the study.

The high rate of labor induction in this study allowed for between group

comparisons on some of the study variables. Finding this 40% rate of induction in a

group of uncomplicated nulliparous women was, by itself, important, and carries

implications for future nursing research.

The findings of this study demonstrated the linkages between prenatal factors and

intrapartum events. The longitudinal design promoted within-group analyses that better

describes the continuum of pregnancy to labor and then to birth with regard to the

influences that variables from each stage exert on the next. In particular, new insights

into the pre-hospitalization labor experiences of women were uncovered that illustrate the

appraisal and coping processes associated with impending childbirth.
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Implications

Nurses, midwives, childbirth educators, and physicians interact with women in labor

outside of the hospital setting by telephone, or through office visitation. The advice and

assistance they provide help women to determine a course of action during the early labor

period. An attitude of “benign neglect” and the prescription of “a tincture of time” have

been offered as methods of managing women in prolonged LPL (Hunter & Chern

Hughes, 1996). Childbirth education classes often recommend staying home “as long as

possible” once labor has begun to avoid early hospitalization and unnecessary

interventions. Conversely, an active management of labor approach, with hospitalization

and aggressive intervention (including artificial rupture of membranes and high-dose

oxytocin), even in the latent phase, has been utilized in an attempt to decrease the

duration of labor (Boylan & Parisi, 1990). As a third technique, individualization of care

is recommended during LPL and in cases of prolonged LPL (Koontz & Bishop, 1982;

McNiven, et al., 1998). The variance in outcomes using these approaches has been

investigated in only a few randomized, controlled trials. The ethical and logistical

challenges of designing such trials is considerable. One such study found no significant

cost savings using a protocol of active labor management over traditional labor

management (Rogers, et al., 2000). Another found significant reductions in labor

interventions (pitocin augmentation, epidural anesthesia) and labor duration using an

early labor assessment program with selective hospital admission compared to a direct

admission control group (McNiven et al., 1998). The differences in management

philosophies interact with women’s own notions of where and how to spend their time in

labor. The potential for conflict and mismanagement exists when communication has not

been consistent, clear, and honest.

Published research had provided some direction for the management of

uncomplicated LPL in nulliparas. In addition to the study by McNiven and associates

(1998) demonstrating the advantage of selective hospital admission based on early labor

;
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assessment parameters, two other studies support the notion of delaying hospital

admission in early labor. Malone and associates (1996) found that less-advanced cervical

dilation on hospital admission and early epidural placement was strongly associated with

prolonged labor in nulliparas (p<0.05). Holmes, Oppenheimer, and Wen (2001), found

that cervical dilation on admission was associated with subsequent hospital intervention

and obstetrical outcomes. In their retrospective study of 1,168 nulliparas, the researchers

found that the cesarean delivery rate for women presenting to the hospital at 0 to 3

centimeters (cm.). cervical dilation was 10.3% compared to 4.2% for those presenting at

4 to 10 cm. The women who arrived at the hospital with greater cervical dilation also had

longer labor time at home (2.0 versus 4.5 hours, p = 0.0001) compared to those with less

dilation. There was also a higher incidence of oxytocin (42.9% versus 27.2%, p =

0.0005) and epidural use (82% versus 60.9%, p = 0.0003) by women arriving at the

hospital with lower cervical dilation.

Individualization of care with consideration for the unique characteristics of the

woman and her course of pregnancy and early labor is essential. As well, an appreciation

of the characteristics of the latent phase of labor, particularly in nulliparous women, can

avoid common management errors during this phase. Finally, interventions that validate

and support women laboring away from the hospital during LPL must be developed and

refined.

Sleep disturbance in the last days of pregnancy was pronounced in this sample.

Women in this study got about 4.5 hours of sleep the night before delivery, regardless of

whether or not they are already in labor, and they spend about 30% of that night awake

from some 13 to 15 midsleep awakenings. While sleep was somewhat better on the 3",
4", and 5" nights before birthing, there was still fragmented sleep, which accumulated
from night to night until delivery. On these nights, women were getting about 7.5 hours

of sleep, but spent 15% of the night awake, and had 15 awakenings on average. This

number of awakenings has the potential to reduce the ability of the body to reach and
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maintain deeper levels of restful sleep (stages 3 and 4), contributing to increased fatigue

and decreased energy. Some women reported napping during the day, but this was

sporadic and not always deliberate. Interventions to maximize restful sleep and minimize

disturbances should be undertaken.

The interview data describing pre-hospitalization behavior of nulliparous women

offers previously undocumented evidence that this period of time is associated with

unique tasks and behaviors with implications for nursing. Women’s increased utilization

of strategies to manage this experience is associated with lower self-reported pain. While

some women reported using strategies obtained from childbirth education classes, others

relied on alternative sources of coping measures. Future studies could focus on

improving ways to insure delivery of a useful and, perhaps, individualized package of

strategies to women in labor at home who would most benefit from them.

Future Directions for Nursing Research.

With a national cesarean delivery rate that has escalated 7% to 24.4% of births in the

United States over the last year (Martin, Park, & Sutton, 2002), and with a national

induction rate of 18% and rising, researchers and clinicians must identify methods for

controlling the increasingly frequent reliance on invasive obstetrical practices that are

themselves associated with maternal and fetal risks (Duff & Sinclair, 2000). A venue for

positive change might reside outside the traditional inpatient hospital labor and delivery

unit for women who are in LPL or who have passed their assigned due dates for delivery

but are still less than 42 weeks gestation. If management strategies for these women

could be developed and individualized based on selected prenatal characteristics known

to contribute to variations in labor onset and progress, then successful inroads to

reversing these unfavorable trends in obstetrical care might be made.

Future studies may continue to examine the role of specific prenatal factors that

contribute to the birth process in different populations of pregnant women. A full model

of these contributors remains to be explicated, however, this study served as a piece of
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such a model. Additional factors will certainly be included. For example, Garite and

colleagues (2000) found, in a randomized trial, that obstetrical outcomes were improved

with supplemental maternal hydration during labor. Other clinical trials could evaluate

the role of sleep augmentation in late pregnancy on labor symptoms and progression.

The work done in 1998 by McNiven and associates demonstrated that early labor

assessment with individualized management and conditional hospital admission

improved obstetrical outcomes without additional risks to the mother or the fetus in

uncomplicated pregnancies at term. This work must be expanded to refine, standardize,

and implement programs that begin earlier in gestation, and tailor medical and nursing

interventions to the individual needs of pregnant and laboring women. This is a far less

expensive and risky direction for future efforts in obstetrical care practices, with better

potential for improved maternal satisfaction and perinatal outcomes, than the highly

medicalized notion of “cookbook labor management.”

Conclusions

The latent phase of labor is difficult to measure away from the hospital setting, yet

exists largely outside of it. Pre-hospitalization labor serves as a proxy for LPL because

the onset of labor, usually occurring outside the hospital setting in spontaneous labors, is

also the beginning point for LPL. The findings of this study provide insight into a

previously underrecognized phenomenon of labor. The dimensions of pre-hospitalization

labor include: recognition of the onset of labor, efforts to validate and manage early

labor signs, symptoms, and emotions, and the tasks associated with determining when to

go into the hospital. Some of these experiences bring patients into direct or indirect

contact with providers for the purposes of assistance or advice. Characteristics of

individuals and their prenatal experiences, including sleep sufficiency, anxiety, and self

efficacy for childbirth, influence their pre-hospitalization behavior and perception of

symptoms. In turn, these pre-hospitalization experiences influence the extent to which

labor has progressed at the time of hospitalization.
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Biopsychosocial Characteristics of Nulliparous Women (2- '..■ o

Investigators: Kathryn A Lee, RN, PhD, Professor, School of Nursing (415) 476-4442
Kathleen R. Beebe, RN, PhD(c), Doctoral Candidate (707) 938-9538

Purpose and Background
Because I am expecting my first baby by vaginal delivery, I am being asked for consent
to participate in a research study of sleep patterns, feelings and experiences in late
pregnancy and early labor before I enter the hospital. The purpose of this study is to
describe experiences and feelings of first-time mothers before labor and how they might
influence my labor.

Procedures

If I agree to participate, a member of the research team will arrange to meet with me ■ or
orientation to the study. This will take about one hour, and will occur in my 38" or 39”
week of pregnancy at my childbirth education class, practitioner’s Office, or in my home.
At that time, I will complete some questionnaires asking about my feelings regarding
pregnancy and childbirth. I will also be instructed on the use of the sleep and activity
monitor, and the sleep log, which I will use until my labor begins.

The procedure for monitoring my sleep and activity patterns involves wearing a wrist
actigraph, a device that detects motion and weighs about two ounces. It is worn
comfortably around the wrist, similar to a wristwatch, and should be left in place
continuously until I am in labor and admitted to the hospital. It is waterproof, but can be
removed for bathing if desired. I will also complete a daily sleep log, which notes the
times I go to sleep and wake up each night and during the day.

Once labor begins, I will be asked to complete two short questionnaires about my labor
symptoms. This will take place four hours after my contractions begin or just before I
leave to go to the hospital, whichever comes first. It should take less than 5 minutes to
complete these forms. If I am still at home 8 hours after my contractions begin, or i■ lam
sent home from the hospital before I deliver, I will be asked to repeat these questionnaires
one additional time.

At the conclusion of the study, I will be visited at home or in the hospital 48 - 72 hours
after my delivery and I will participate in a 30–45 minute audiotaped interview. I will
be asked questions about my labor before I went to the hospital. A member of the
research team will review my medical record from my delivery to determine my labor
progress.

F.

- - -

130



Possible Discomforts and Risks
There is no risk of injury from the wrist actigraph device to measure sleep and activity. I
may be inconvenienced by wearing a wrist device for up to 15 days. I may also be
inconvenienced by having a member of the research team come to my home once or
twice (to deliver the wrist actigraph device and administer questionnaires before delivery,
and to retrieve the actigraph and conduct the interview after delivery). I may have some
emotional discomfort from responding to questionnaires eliciting feelings about
pregnancy, childbirth, pain, and fatigue. There is no risk to my baby from any of the
procedures.

Treatment and Compensation and Injury
If I am injured as a result of being in this study, treatment will be available. The costs of
such treatment may be covered by the University of California, depending on a number
of factors. The University does not normally provide for any other form of compensation
for injury. For further information about this, I may call the Office of the Committee on
Human Research at (415) 476-1814.

Confidentiality
Participation in research may involve some loss of privacy. However, every attempt will
be made to minimize that loss. My identity will be kept con■ idential, and all data
obtained from me will be identified by a number only. Only the qualified research team
will have access to my data, which will be stored for and indefinite period of time in a
locked ■ ile at the University. No individual identities will be used in any reports or
publications resulting from this study.

Benefits

There will be no direct benefit to me from participating in this study. However, it is
hoped that the information gained from the study will help the investigator learn more
about the relationships between experiences and feelings in late pregnancy and early
labor for women having their first babies. I will receive a copy of my sleep pattern
analysis from the wrist actigraphy monitoring device at the completion of the study.

Reimbursement

Payment of $50 in cash per subject will be made at the time of the postpartum interview.
Payment should cover any incidental expenses, as well as my time, effort, and
inconvenience for participation in the study.

Costs

I will not be charged for any of the study procedures.

Questions
This study has been explained to me by Kathleen R.Beebe R.N., or the-person who
signed below, and my questions were answered. If I have any other questions about the
study, I may call Kathleen Beebe at (707) 938-9538 or Dr. Kathryn Lee at (415) 476
4442. In addition, I may contact the Committee on Human Research, which is concerned
with protection of volunteers in research projects. I may reach the Committee office by

>
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calling; (415) 476-1814 from 8:00 a.m. to 9:00 p.m., Monday through Friday, or by
writing to the Committee on Human Research, University of California, San Francisco,
CA. 94143. I may also call James Harris M.D., Chairman of the Institutional Review
Board of Santa Rosa Memorial Hospital at (707) 546-3210 if I have any questions,
comments, or concerns about the study or my rights as a research subject.

Consent

Participation in this study is voluntary and I may omit answering any questions or
withdraw from the study at any time without penalty or loss of benefits to which I am
otherwise entitled. I have been given a copy of this consent form. If I wish to
participate, I should sign below.

-

Signature of Subject Date

Signature of Person Obtaining Consent Date
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ACTIVITY

04/16/01 12 14 16 18 20 22 24 02 04 06 08 10 12

EVENT } L
-

04/16/01 12 14 16 18 20 22 24 02 04 06 08 10 12

SLEEP J - - - - - - - - - - - - - -

04/16/01 12 14 16 18 20 22 24 02 04 06 08 10 12

Summary Statistics for Entire Plot
Sleep Channel: SLEEP Sleep Onset to

Entire Period Sleep Offset
Start Date 04/16/01 04/16/01
Start Time 22: 21 : 00 22: 22 : 00

End Date 04/17/01 04/17/01
End Time 09:48: 59 O 9 : 41 : 59

Total Minutes 688 680
Sleep Minutes 513 513

Wake Minutes 175 167
Sleep Percent 74.564 75. 441

Wake Percent 25 - 4.36 24.559
Sleep Ratio 2 - 931 3 - 0.72

-

Number of Awakenings 18
Mean Awakening Minutes 9 - 278

Sleep Onset Latency Minutes 1

The top panel shows the 24-hour actigraphic recording of subject 001. The second panel
shows sleep night –2 for the same subject. The lower panel demonstrates the Action3"
software program scoring this night’s sleep with the summary statistics included (TST =
sleep minutes, WASO = wake percent, and Wake = number of awakenings).

&
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Name Date

DIRECTIONS % %,
A number of statements which people have used to describe themselves are given below. % %, %,
Read each statement and then circle the appropriate number to the right of the statement to % & O º
indicatehow you generayee. There are no fighto wrong answers oo not spend too % % % #.much time on any one statement but give the answer which seems to describe how you % ºf
generally feel.

21. I feel pleasant........................................................................................................ 1 2 3

22. I feel nervous and restless..................................................................................... 1 2 3

23 feel satisfied with myself.…. 1 2 3

24. I wish I could be as happy as others seem to be ................................................... 1 2 3

25. I feel like a failure................................................................................................... 1 2 3
26. I feel rested.…................….................................................. 1 2 3

27. I am "calm, Cool, and collected" ............................................................................. 1 2 3

28. I feel that difficulties are piling up so that I cannot overcome them........................ 1 2 3

29. I worry too much over something that really doesn't matter.…. 1 2 3

30. I am happy.…......….........…................…............................ 1 2 3

31. I have disturbing thoughts...................................................................................... 1 2 3

32. I lack Self-confidence............................................................................................. 1 2 3

33. I feel secure...…..................................…................................................... 1 2 3

34. I make decisions easily.......................................................................................... 1 2 3

35. I feel inadequate.................................................................................................... 1 2 3

36. I am content.…................................................…................................................ 1 2 3

37. Some unimportant thought runs through my mind and bothers me........................ 1 2 3

38. I take disappointments so keenly that I can't put them out of my mind.................. 1 2 3

39. I am a steady person............................................................................................. 1 2 3

40. I get in a state of tension or turmoil as I think over my recent concerns
and interests.….................….........….................................. 1 2 3

SELF-EVALUATION OUESTIONNAIRE

STAN Form Y-2

© Copyright 1968, 1977 by Charles D. Spielberger. All rights reserved.
Published by Mind Garden, Inc., Redwood City, CA.

STAIP-AD Test Form Y

2 :

sº

s

>
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The Lederman Prenatal Self-Evaluation Questionnaire ºre..…...........

Directions: The statements below have been made by expectant women to describe
themselves. Read each statement and describe which response best describes your feelings.
Then circle the appropriate letter next to each statement.

(4) (3) (2) (1)
Very Moder- Some— Not
Much ately what at

So So So All

1. (7) I feel it is necessary to know a lot about labor. A B C D

2. (8) I can cope well with pain. A B C D

3. (11) I can perform well under stress. A B C D

4. (12) I think my labor and delivery will progress normally. A B C D

5. (13) There is little I can do to prepare for labor. A B C D

6. (16) I am worried that the baby will be abnormal. A B C D

8. (15) I have confidence in my ability to maintain composure'
-

in most situations. A B C D

9. (18) Realizing that labor has to end will help me
maintain control in labor. A B C D

10. (17) I think the worst whenever I get a pain. A B C D

11. (24) I have a good idea of what to expect during labor
and delivery. A B C D

12. (25) I understand how to work with contractions in labor. A B C D

13. (26) I look forward to childbirth. A B C D

14. (27) I suspect the doctors and nurses will be indifferent t
-

my concerns in labor.
-

A B C D

15. (30) I dwell on the problems the baby might have. A B C D

16. (38) I am preparing myself to do well in labor. A B C D

17. (39) I feel sure that I will lose control in labor A B C D

18. (47) I feel prepared for what happens in labor. A B C D

19. (48) I know some things I can do to help myself in labor. A B C D

20. (49) When the time comes in labor, I'll be able to push
even if it's painful. A B C D

21. (51) I am anxious about complications occurring in labor. A B C D

22. (52) I feel that the stress of labor will be too much for
me to handle. A B C D

23. (53) I think I can bear the discomfort of labor. A B C D

24. (56) I feel well informed about labor. A B C D

25. (57) I am worried that something will go wrong
during labor. A B C D

26. (63) I worry that I will lose the baby in labor. A B C D

27. (64) If I lose control in labor it will be hard for
me to regain it. A B C D

28. (68) I focus on all the terrible things that could happen
in labor. A B C D
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CBSEI:Part
I

(Labor)

Thinkabouthowyouimaginelaborwillbeandfeelwhenyouarehavingcontractions
5
minutesapartorless.Foreachofthefollowingbehaviors,indicatehowhelpfulyoufeelthebehaviorcouldbein

helpingyoucopewiththispartoflaborbycircling
a

numberbetween
1,notatallhelpful,and10,veryhelpful. Relaxmybody, Getreadyforeachcontraction. Usebreathingduringlaborcontractions. Keepmyselfin

control. Thinkaboutrelaxing. Concentrate
onanobjectintheroomto

distractmyself. Keepmyselfcalm. Concentrate
onthinkingaboutthebaby. Stayontopofeachcontraction.

.

Thinkpositively,
.

Notthinkaboutthepain.
.

Tellmyselfthat
I
candoit,
.

Thinkaboutothersinmyfamily.
.

Concentrate
ongettingthroughonecontraction
atatime,
,

Listento
encouragementfromthepersonhelpingme,

Notatall
Helpful l l l

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Very Helpful 10 10 10 10 10 10 10 10 10 10 10 10 10. 10 10

§



Part
I

Continued

Continue
tothinkabouthowyouimaginelaborwillbeandfeelwhenyouarehavingcontractions
5
minutesapartorless.Foreachbehavior,indicatehowcertainyouareofyourabilitytousethebehavior

tohelpyoucopewiththispartoflaborbycircling
a
numberbetween
1,notatallsure,and10,

completelysure, 16, 17. 18. 19, 20. 21. 22. 23. 24. 25. 26. 27, 28. 29,
Relaxmybody. Getreadyforeachcontraction. Usebreathingduringlaborcontractions. Keepmyselfin

control. Thinkaboutrelaxing. Concentrate
onanobjectintheroomtodistractmyself. Keepmyselfcalm. Concentrate

onthinkingaboutthebaby. Stayontopofeachcontraction. Thinkpositively. Notthinkaboutthepain. Tellmyselfthat
I
candoit. Thinkaboutothersinmyfamily. Concentrate

ongettingthroughonecontraction
atatime.

30,Listento
encouragementfromthepersonhelpingme.

-~*-wT(,!:º

*º-
x

y*>→.C.º,-ººwº ->~&*Q.c(xº- oº~*
rºr---º-,-*.

Notatall
Sure. l2 l2 l2 l2 l2 l2 l2 l2 12 l2 l2 l2 l2 l2 12 %,*-

Very Sure 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

º
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ID# Time now ann pm C.

Date Time contractions began am/pm (circle one)

I am trying to find out about your level of energy and amount of discomfort during labor before
you go to the hospital. These 3 pages should take about 5 minutes to complete, and you can use
the time between one or two contractions to do so. Thank you.

DIRECTIONS: For each pair of words below, you are asked to circle
the number that most closely indicates how you feel RIGHT Nou.

For example, suppose you have not eaten since yesterday.
What number would you circle on the line below?

not at all extremely
hungry 0 1 2 - 3 4 5 6 7 8 9 10 hungry

You would probably circle a number closer to the "extremely
hungry" end of the line. This is where I put it:

not at all
extremel e.

hungry O 1 2 3 4 5 6 7 8 9 10 hungry y sº
_º

~ *
-S. A.

NOW PLEASE COMPLETE THE FOLLOWING ITEMS. cº,-º-, i.

not at all
-

extremel -

tired 0 1 2 3 4 5 - 6 7 8 9 10 tired y º,
c)

º,
not at all extremely -

sleepy 0 1 2 3 4 5 6 7 8 9 10 sleepy
C■■ )

not at all extremely
-

drowsy 0 1 2 3 4 5 6 7 8 9 10 drowsy Y º
&

-

sº
not at all extremely

fatigued 0 1 2 3 4 5 6 7 8 9 10 fatigued ~y

-
c).

not at all extressly º, L
worn out 0 1 2 3 4 5 6 7 8 9 10 worn out * ,

->

°.
not at all extremely T

energetic 0 1 2 3 4 5 6 7 8 9 10 energetic º
*-

not at all extremely s
active O 1 2 3 4 5 6 7 8 9 lo active _-

Sº
* * M

6)K.L.E.E. 1992
-

0.2%

º,
145 º



not at all
vigorous

not at all
efficient

not at all
lively

not at all
bushed

not at all
exhausted

keeping my
eyes open

is no effort
at all

moving my body
is no effort

at all

concentrating
is no effort

at all

carrying on
a corrversation

is no effort
at all

I have absolutely
no dasire to

close my eyes

I have absolutely
no desire to

lie down

Ó K.LEE, 1992

RO

10

10

10

10

10

1O

1O

extremely
vigorous

extremely
efficient

extremely
lively

totally
bushed

totally
exhausted

keeping my
eyes open
is a tremendous
chore

moving my body
is a tremendous
chore

concentracing
is a cremendous
chore

carrying on
a conversation
13 a tramendous
chore

I have a tremendou.
desire to
close my eyes

I have a tremendou
desire to
lie down
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sº ºr
Directions: If you are having contractions, think about how you are feeling during ** ,

a contraction, but please complete this page between contractions. For each dº.
word below, place an X by the category that best decsribes your pain experience

º

right now. ”.
o

NONE MILD MODERATE SEVERE º
THROBBING O) 1) 2) 3)

SHOOTING O) 1) 2) 3)

STABBING O) 1) 2) 3)

SHARP O) 1) 2) 3)

CRAMPING O) 1) 2) 3)

GNAWING O) 1) 2) 3)

HOT-BURNING O) 1) 2) 3)

ACHING O) 1) 2) 3)

HEAVY O) 1) 2) 3)
TENDER O) 1) 2) 3)

SPLITTING O) 1) 2) 3)
TIRING-EXHAUSTING

O)
-

1) 2) 3) º
SICKENING O) 1) 2) 3) s
FEARFUL O) 1) 2) 3) * -
PUNISHING-CRUEL Sº AT

O) 1) 2) 3) cº

2.

Directions. Circle the number that most closely indicates how you feel right now. º,
º,

NO 0 1 2 3 4 5 6 7 8 9 10 WORST * t

PAIN POSSIBLE Ayii)

PAIN Y sº

Directions: Place an X by the word that best describes your experience right ~y

■ hCW. -Yº,

NO PAIN 2, Lº■
MILD
DISCOMFORTING
DISTRESSING
HORRIBLE
EXCRUCIATING

: =
Right now, my contractions are minutes apart. Sº Q
I am not having any contractions now

-
tº.
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Interview Guide

This interview guide provides general guidelines for all interviews. Further
questioning will build upon subject's responses.
Interviewer: I want to ask you about your labor before you went into the
hospital. I'm interested in hearing about your thoughts and activities during this
time.

-

Environmental and Temporal Conditions
1. When did your labor begin? Where were you? Tell me about that.
2. How long were you in labor before you went into the hospital?

Coping Strategies
- - -

1. What did you do during the time you were in labor before you went to the
hospital?

..

2. What did you think about during the time you were in labor before you went
to the hospital?

3. Of the things you have mentioned doing and thinking, what was most
helpful to you? Least helpful?

4. Do you recall where you learned to do these things?

Transition to Hospitalization
1. What made you decide to go into the hospital when you did? Were there any

other deciding factors?
- -

Probes for the Interviewer
Is there anything else?

Encourage examples/illustrations

150



APPENDIX J sº

151 º



-

sta

cbseieeSSOesspseqconcernpreparefear

1

25TT25a■TT5514836121410 22422111310837131212 3362259712857171921 42524010213842111813 52525713012742111417 6252009210843101815 7492208913164242020 8281804713364192322 94025010614453132020 102823TT9913249171616 112824212311947201215 123224310214153171818 132622810012847121916 14302209612453151523 153421078T13250141719 162726912614336121113 17342026613670222622 18282581211373591610 193624012012059142520 20422238713646121420 213425211713550121919 223222910212734101311 232628513814736121014 242827713614133111111 25242239313048151418 &C-,-ºº■ ºk
tº,----
º

g



stal

3.

cbseieessOeSSpseqCOncernpreparefear
.

262826511814635121310 2739163729167182128 2826234110124
|||
42111615 29282059211352142117 30402168213482232831 31252039311050121721 3241183889550132017 33271877311445151515 343623710613147161417 35412117613557181722

Legend

stai=

Spielberger'sState-TraitAnxietyInventory
—TraitScale

cbsei=TheChildbirthSelf-EfficacyInventory
—
TotalActiveLaborScaleScore eess=TheChildbirthSelf-EfficacyInventory

–
EfficacyExpectancySubscaleScore oess=TheChildbirthSelf-EfficacyInventory

–
OutcomeExpectancySubscaleScore

pseq=ThePrenatalSelf-EvaluationQuestionnaire–TotalScoreofScalesOne,Four,andFive concern
=ThePrenatalSelf-EvaluationQuestionnaire-Scale
One(concernforwell-being
ofselfandbaby)

prepare
=ThePrenatalSelf-EvaluationQuestionnaire-Scale
Four(preparation
forlabor)

fear=ThePrenatalSelf-EvaluationQuestionnaire
–ScaleFive(fearofpain,helplessness,andlossofcontrol
inlabor)

-**-*}ºº,"a

J**--ºrº<ºSN%.*

—
º.*2º,
º,~<Q-9.ssºº§----.}ºsº!,

-º()---**-º-
*

ººH=º,º*>e~*-Q.>º9.

■



tSt
1

waso
1

wake1tst2Waso2wake2tSt345Waso345wake345
12087.65
651324,5618492.6718.1117.00

24235.376T64210.0812479.6711.477.67 433817.561333224,5513345.0021,9111,00
523930,121943320.4032446.0025.9630.00

635118.94
638813,39
3
453,679.548.00 718956.0522

--- 825639,051440114,138--- 923912.45
643310.9111364,3312.3514.33

103976.79
630535,2410363.3331,0512,67 114145,051240724,6316438.0011,5312,67 1211973.32

954020,1224416.3330,8925.67 13
----

—"
-

496.0022.5022,00 1440518.021254718.9620525.0017.8820.33 1516467.971646410.6014419.0011.4014.00 1610736.31
829112.8711423.339,5310.67 17319

.

16.05215513.8413484,0016.2322,67 1821561.684029643.6228341.6730.6921.33 1944420.141837717.1417394.0010.4611.00 2035413.87
950018.5724567.6712.1914,33 2118042.312847123.9123482.008.748.86 22

---------
2351410.141831615.7315542.009.0223,00 243276.81

643816,4125452.6718.3521.33 2527316.77
842011.7719472.0012.9516.00

*>→Cº,-ººSº4,tº

—7
ºC

ty-T&C-,9.ºsº3.N-oº,sº—-**.Qo”

º



wake■

wake345

tst1Wasoltst2
.

Waso.2Wake2tst345Waso345
2649811.861341712,0312387.3318.0011.00 2724021,31193907.3613401.339,0415.00 281088.48237822.2214

---
293957.06105317.1715487.339.1815.00 3038214.16||1543823.0222446.0014.0813.33 3146716.761544820.8511480.0020.4026,33 3299|51.471012666,9322524.677.2210.33 332337.54

32872.052
482.00.211.00 3443811.87144573.184

486.674.946.67 35

Legend

tst1=Totalsleeptimeduringthenightbeforehospitalization
tst2=Totalsleeptimeduringthesecondnightbeforehospitalization

wake?
=
Numberof
awakeningsduringthesecondnightbeforehospitalization

tst345
=
Meantotalsleeptimeforthethird,fourthandfifthnightsbeforehospitalization

waso345=Meanpercentage
of
wakefulness
forthethird,fourthandfifthnightsbeforehospitalizationwasol

=
Percentage
of
wakefulnessaftersleeponsetduringthenightbeforehospitalization wake1

=
Numberof
awakeningsduringthenightbeforehospitalization

waso?
=
Percentage
of
wakefulnessaftersleeponsetduringthesecondnightbeforehospitalization wake345=Meannumberof

awakenings
forthethird,fourthandfifthnightsbeforehospitalization

g



gaataelhrshome
|

totstratbstratCStratinductaddilateadeffaceadstatio
1
39.574.0020182no2.00.90-1 2

40.294,1718135nC)2.00.75-2 3
41.29.00yes.50.75-2 4

39.86.00yes1.00.50-3 5
41.00.00yes2.00.90O 6

40.43.00
--

yes2.00.90-1 7
40.2978.75112no8.00.90-1 8

39.2938.1713112no6.00
-- 9

40.29.00
---

yes3.00.60-3 1040.716.5021147no2.00.90-1 1141.718.25
-

no5.50.95-1 1239.86.00
---

yes.00.50-3 1340.299.2518126no2.50.95-2 1440.14.00
--

yes
---

1540.4318.50251510no3,00.80
1 1639.7156.25392910no5.00.80-2 1741.57|,.00

---

yes1.00
--

1840.4343,00322210no4.50.80O 1940.29.00
---

yes
---

2040.4317.331495no3.501.000 2140.2924.752316.7no2.00.90-2 2240.57.00yes.00.50-1 2341.00.00
---

yes2.00.65-2 2441.432.501495no1.001.00-1 2540.432.5814113no1.50.70–2

--

—7
y

º,.**(*To.ºº■ ºº,º,- tºa**
---

ºº

g



3.

gaatjelhrshometotstratbstratCStratinductaddilateadeffaceadstatio
2640.144.5017107no3.001.00O 2740.867.7513103no3,00.80-2 2838.14.00

---

yes
---

2939.573.5814122no4.00.85-1 3041.4310.7522166no5.001.00-1 3142.007.0018144no3.001.00-1 3241.7110.5019154no4.00.80-1 3341.57.00
---

yes1.00.80-2 3440.571.17
10|__5__
5no3.00.80-2 3541.57.00

---

yes

Legend

gaatdel
=
Gestationalageat
delivery

hrshome
=
Numberofhoursathomeinlaborbeforehospitaladmission

totstrat
-Totalnumberofdifferentcopingstrategies bstrat

=Totalnumberofdifferentbehavioralstrategies cstrat
=Totalnumberofdifferentcognitivestrategies

induct
=
Inductionstatus addilate

=
Admissioncervicaldilation adefface

=
Admissioncervicaleffacement adstatio

=
Admissionstation

sº



typedelanesplananesusefatigueenermpqtotVrsSensaffect 1|Vacuumundecid
IVanalg90547332310 2|normal

s
undecidepidural2541191073 3|

Cesareaundecidspinal|491432O2
4|Vacuumundecidepidural2029211616O

5|normal
snobothIVa37312416142

6|vacuumyesbothIVa701515972
7|normal
S
undecidbothIVa731956413011

8|normal
S
undecidnone79234031.238 9|

CesareaundecidbothIVa85264423 10|normal
S
undecidnone116348352312 11

||

Cesareaundecidspinal12342819163 12|Cesareaundecidgeneral
640OO0O

13|VacuumyesbothIVa8533319172
14|normal
S
undecidbothIVa24335422

15|normal
SnobothIVa820151212O 16|Cesareaundecidgeneral73202214122 17|CesareaundecidbothIVa32173321

18|normal
Sno
|
IVanalg31298431

19|normal
S
undecidbothIVa2541151192

20|normal
Syes
|

epidural24193324195 21
|

CesareayesbothIVa------
22normal
S
undecidbothIVa-936281486

23|vacuumundecidbothIVa ------

24|normal
s
undecid
IVanalg15392620173 25normal

S
undecidbothIVa47112417152 ,,,,,,sasa"...tº--—

a

g



typedelanesplananesusefatigueenermpgtotVTSSenSaffect 26|vacuumundecidbothIVa6381055O
27|normal
S
undecidepidural48223825187 28lnormal

s
undecidepidural2646O0OO

29|vacuumundecid
IVanalg15351711110

30|vacuumyes
|

epidural6552212102
31|normal
S
undecidnone343113660 32normal

S
undecidIVanalg5325161192

33|Vacuum
nobothIVa ------

34normal
SyesbothIVa47351713121 35
|

Cesareayesepidural

Legend
typedel
=Typeofdelivery

anesplan
=
Prenatalplansforanesthesiause

anesuse
=
Actualanesthesia/analgesia
use

fatigue
=
VisualAnalogueScaleforFatigueSeverity
–
FatigueScaleenergy

=
VisualAnalogueScaleforFatigueSeverity–EnergyScale

mpgtot
=
McGillPainQuestionnaire
–TotalScore

vrs=
McGillPainQuestionnaire
–
VerbalResponseScaleScoresens=

McGillPainQuestionnaire
–
SensorySubscaleScoreaffect

=
McGillPainQuestionnaire
–
AffectiveSubscaleScore

º
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