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Abstract 

This study undertook a secondary analysis of baseline sleep data from Nights 1 

and 2 of a six-night sleep study originally designed to study the effects of a short-acting 

benzodiazepine on the arousals, body movements and quality of sleep in 12 healthy 

elderly postmenopausal women. The secondary analysis utilized a one-group pre

experimental design to analyze if modifications in the laboratory setting made a 

difference on the phenomenon of the first night effect (FNE). The subjects (range 64 - 82 

years) were evaluated for changes in sleep continuity, architecture, and quality suggestive 

of FNE by comparing polysomnogram data from the two baseline nights in the sleep 

laboratory. All subjects were exposed to a sleep laboratory environment modified to 

resemble an apartment that incorporated subjects'familiar routines and items in an 

attempt to eliminate the laboratory adaptation effects on sleep. No significant differences 

were found when Night 2 recordings were compared to Night 1 in ( 1) sleep continuity 

measures of sleep efficiency and sleep latency to Stages 1, 2, Delta, and I-REM; (2) 

sleep architecture measures of time and percentage of sleep period time in Stages 1 and 2, 

and in the number of stage occurrences; and (3) sleep quality measures across the sleep 

period. Sleep continuity measures of wake and latency to REM were significantly 

different for the two nights, as were sleep architecture measures of time and percentage of 

sleep period time (SPT) spent in Stage Delta and REM. These findings support previous 

studies that suggest attenuation of FNE in home-like environments. This study also 

emphasizes the need for research to evaluate sleep adaptation patterns in the elderly. 
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CHAPTER ONE 

Introduction 

The phenomenon of the first night effect (FNE) is of considerable interest and 

concern in sleep research. Bonnet & Webb (1976) described first night effect as the 

alteration in sleep stages that occurs in some subjects during the first night in a sleep 

laboratory. First night effect has been characterized by a decrease in Stage I Rapid Eye 

Movement (REM) sleep (Agnew, Webb, & Williams, 1966; Wallach, Rogers, & Dawber, 

197 6), increased number of awake periods, increased delay to Stage IV and I-REM, and 

increased changeability in sleep (Agnew, Webb & Williams, 1966). Toussaint, 

Luthringer, Schaltenbrand, and colleagues (1995; 1997) discussed longer sleep latency, 

lower sleep efficiency, longer REM latency, and a lower percentage of stage REM sleep 

during the first night of the sleep study. Browman & Cartwright (1980) demonstrated 

decreased REM, lower sleep efficiency, and increased incorporation of the laboratory 

environment into dream content. 

The disruptions in sleep patterns which characterize the first night effect have led 

many researchers to disregard the first night of data during a sleep study, a practice which 

is costly in both time and resources for the researcher and the subject (Toussaint, 

Luthringer, Schaltenbrand, et al, 1995; Wauquier, vanSweden, Kerkhof, & Kamphuisen, 

1991). Literature review indicates that many researchers postulate that the first night 

effect causes disruptions in sleep patterns beyond the first night, as subjects compensate 

on subsequent nights for the sleep disruptions which occur on night one. This raises the 
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question about the validity and reliability of three nights of research data in providing an 

accurate representation of the subject's normal sleep patterns (Schmidt & Kaelbling, 

1971; Wallach, Rogers, & Dawber, 1976). As many studies, frequently for reasons of 

cost, do not extend beyond four or five nights, the alterations in sleep patterns across the 

study period are of significant concern in the current increasingly cost-conscious 

environment. 

Kronholm, Alanen, & Hyyppa ( 1987) attributed first night effect to a state of 

hypervigilance or arousal in response to a novel environment. Toussaint and colleagues 

( 1995) attributed the presence of monitoring equipment and the unfamiliar environment 

as factors that contribute to first night effect. Other variables which have been studied in 

an attempt to control for or diminish the first night effect include age, gender, diet, 

activity level, ingestion of alcohol, abstinence from medications, presence or absence of 

psychiatric conditions, home versus laboratory settings, and environmental factors 

including temperature, light and decibel levels (Agnew, Webb, & Williams, 1966; 

Browman & Cartwright, 1980; Coble, McPartland, Silva, & Kupfer, 1974; Toussaint, et 

al, 1995; Wauquier, Sweden, Kerkhof, & Kamphuisen, 1991). Environmental factors 

such as bed surface (Scharf, Stover, McDannold, Kaye, & Berkowitz, 1997) and 

monitoring equipment have been manipulated to minimize their impact on the sensory 

input of the subject in order to attenuate the effect of an unfamiliar environment on 

adaptation or habituation response of the .first night of sleep (Drewes, Nielsen, Taagholt, 

et al, 1996; van Hilten, Braat, van der Velde, Middelkoop, Kerkhof, & Kamphuisen, 
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1993; Wauquier, et al, 1991). From the first studies which were conducted in a climate 

controlled laboratory setting to contemporary studies in which the subject sleeps at home 

on ambulatory monitoring, researchers have continued to measure the effects which the 

many extraneous variables have on sleep patterns across time. 

From a nursing human-care perspective the data that support the relationship 

between environmental changes and the sleep disturbances, identified as the first night 

effect, secondarily suggest that environmental changes, such as hospitalization, could also 

cause a first night effect. 

In all patients, but significantly in those whose cognitive and/or physiological 

states are compromised, disruption of sleep patterns due to environmental changes may 

contribute significantly to further compromise. In the elderly, sleep disruptions are 

associated with neuropsychiatric disorders such as depression, anxiety, multi-infarct 

dementia and delirium and "even when the functional impairment associated with these 

conditions is mild, movement to new surroundings ( such as hospital or nursing home) 

may induce disorientation." (Merrin, 1996, p. 482). 

This research paper, therefore, has implications for two issues: FNE and its impact 

on cost, efficiency and accuracy of sleep research and diagnostic sleep studies, and FNE 

as it relates to environmental changes that occur during hospitalization or 

institutionalization, and its implications for corresponding physiologic and cognitive 

changes related to sleep disruption. It is hoped that findings from this study will highlight 

and underscore the importance of the environment for maintaining sleep, and thus the 



importance of nursing interventions that can alter the environment in order to promote 

optimum sleep. These interventions may need to include policy changes that, for 

example, permit personal items in the hospital/institutional setting. Indeed, these 

practices already exist in many facilities but this type of research provides a scientific 

basis for these policy interventions. 

Problem Statement 
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Due to sleep pattern disruptions the data from the first night of sleep studies are 

traditionally discarded, thus making it necessary to collect two or more consecutive nights 

of data upon which one may draw reasonable conclusions (Kader & Griffin, 1983; 

Kupfer, Weiss, Detre, & Foster, 1974; Wauquier, et al, 1991). A few studies have 

explored the attenuating effect of ambulatory monitoring in the home on the first night 

effect (Sharpley, Solomon, & Cowen, 1988; Wauquier, et al , 1991), or creating a "hotel

like" environment (Coble, et al, 1974), but none have studied combining the superior 

monitoring capabilities of the laboratory setting with the creation of a home-like 

environment which is more familiar to the subject. Arranging the laboratory environment 

to reflect the subject's preferences, including introducing objects from the subject's home 

such as bedding, pillows, sleepwear, sleep aids such as a stuffed animal, or even a pet, 

and giving the subject control of light and temperature levels, bedtime routines, and 

temporal sequencing of events may reduce or eliminate the first night effect while 

preserving the ability to utilize the extensive monitoring capabilities of the laboratory 

setting. 
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Purpose 

This study conducted a secondary analysis of baseline sleep data from Nights 1 and 2 of a 

six-night sleep study. The purpose of this secondary analysis was to analyze if 

modifications in the laboratory setting made a difference in the phenomenon of the first 

night effect, specifically the variables of sleep continuity, sleep architecture and sleep 

quality. Definitions of these variables are found in Table 1. 

Table 1. Definitions 

Term Definition 

The degree to which the sleep experience meets the 
individual's needs and ex ectations for slee . 

Research Questions 

The specific research questions that were addressed are: 

1. Is there a difference in sleep continuity in older women during the first night of 

sleep compared to the second night of sleep in a sleep laboratory in which the 

environment has been modified to be home-like and which incorporates familiar 

routines and items brought by the subject? 

2. Is there a difference in sleep architecture in older women during the first night of 

sleep compared to the second night of sleep in a sleep laboratory in which the 



environment has been modified to be home-like and which incorporates familiar 

routines and items brought by the subject? 
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3. Is there a difference in sleep quality in older women during the first night of sleep 

compared to the second night of sleep in a sleep laboratory in which the 

environment has been modified to be home-like and which incorporates familiar 

routines and items brought by the subject? 

Significance 

Nursing 

Sleep continuity, sleep architecture, and sleep quality change as the person moves 

from infancy through adolescence and adulthood into old age (Davis, personal 

communication, 1998) Aging-related sleep changes of decreased sleep efficiency and 

reduction in delta sleep amplitude and amount are compounded by increased sensitivity to 

changes in the person's environment (Merrin, 1996). In the elderly, as with other ages, 

dyssomnias or disturbances in quantity, amount, and/or timing of sleep include the 

primary insomnias and hypersomnias, circadian rhythm sleep disorders, and dyssomnias 

not-otherwise-specified. This latter category of dyssomnias are associated with changes 

within the environment and with the excessive sleepiness caused by sleep deprivation 

(American Psychiatric Association, 1994; Merrin, 1996). 

The primary insomnias and increased sensitivity to environmental changes seen in 

the older population as well as other ages can also lead to other disorders. Decreased 

sleep duration is associated with physiologic changes such as suppression of immune 
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system natural killer cells and T-cells, and alteration of the production of cytokines, 

notably Interleukin-I (11-1} and Interleukin-2 (11-2) (Irwin, McClintock, Costlow, et al , 

1996; Moldofsky, Lue, Eisen, Keystone, & Gorczynski, 1986). Acute mixed etiology 

delirium may develop in the elderly due to environmental changes such as placement 

within a hospital or other new environment, medication use, or illness (Luxenberg, 1996). 

Studies of sleep continuity, sleep quality, and sleep architecture in the elderly are 

important for the contributions which they provide to the understanding of the impact of 

environment, medication use, and illness on sleep in the elderly. Exploration of 

environmental variables that may be manipulated to diminish or eliminate the first night 

effect may provide cost savings during sleep research. Such data would also provide 

valuable insight into modifications of the environment which may enhance the sleep 

continuity, quality, and architecture in the elderly, thus minimizing the impact on 

physiologic and cognitive function in this vulnerable population. Incorporation of these 

findings into research-based nursing practice would support nursing interventions aimed 

at incorporating familiar personal items into the environment, thus decreasing or 

minimizing the impact which a new, unfamiliar environment might have on sleep quality, 

continuity, and architecture in the elderly. 

Health Care and Society 

From a research perspective the data which emerge from this secondary analysis 

contribute to the increasing knowledge base in sleep research in general, and to geriatric 

sleep research, specifically. Minimizing or eliminating first night effect has been the 
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focus of numerous studies (Coble, et al, 1974; Browman & Cartwright, 1980; vanHilten, 

et al, 1993; Drewes, et al, 1996; Scharf, et al, 1997). Interventions which would decrease 

or eliminate the first night effect would have significant impact not only on the cost of 

research and clinical diagnostic studies, but also on the implications for environmental 

modifications in hospitals and other institutions to enhance sleep in the elderly. From a 

prevention perspective, primary prevention through enhanced sleep quality from day one 

of placement in a new environment would minimize the impact which first night effect 

and the associated sleep disruptions would have on physiologic and cognitive functions in 

the elderly patient (Merrin, 1996). 

Implications to society include ( 1) cost savings in research and clinical sleep 

studies through elimination of the practice of discarding data. obtained during the first 

night, (2) normalization of sleep patterns during the first night and subsequent nights, (3) 

a more accurate representation of the subject's normal sleep patterns, and ( 4) reductions 

of potential adverse outcomes associated with sleep disturbances in the elderly. 

Conceptual Framework 

The conceptual terms "habituation" and "adaptation" have been used repeatedly in 

sleep studies reporting on the first night effect, as will be seen in the literature review 

section. By definition, habituation is "the act of becoming accustomed to anything from 

frequent use or exposure" (Thomas, 1989, p. 839). The primary definition of adaptation 

is "adjustment of an organism to a change in internal or external conditions or 

circumstances." (Thomas, 1989, p. 37). 
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The concept of adaptation is congruent with the Roy Adaptation Model. 

Therefore the Roy Adaptation Model developed by Sister Dr. Callista Roy is presented as 

the conceptual framework for this study. The concepts of the model are person, goal, 

health, environment, and nursing activities (Lutjens, 1995, Tiedeman, 1989). The eight 

assumptions of the model devolve from system and adaptation theories: 

1. "The person is a bio-psycho-social being." 

2. "The person is in constant interaction with a changing environment." 

3. "To cope with a changing world, the person uses both innate and acquired 

mechanisms, which are biologic, psycho logic, and social in origin." 

4. "Health and illness are one inevitable dimension of life." 

To respond positively to environmental changes, the person must adapt." 

5. "The person's adaptation is a function of the stimulus exposed to and 

one's adaptation level." 

6. "The person' s adaptation level is such that it comprises a zone that 

indicates the range of stimulation that will lead to a positive response." 

7. "The person is conceptualized as having fou~ modes of adaptation: 

physiologic, self-concept, role function, and interdependence." (Roy, 

1980, pp. 180-182, as cited in Lutjens, 1995, pp. 97-98). 

The goal of nursing as conceptualized by Roy is to promote physiologic, self

concept, role function, and interdependence adaptation mechanisms to promote and 

contribute to health. In this model, adaptation is the capacity to respond positively to 
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environmental changes so that the outcome is one of health. (Lutjens, 1995). Roy's 

background as a neurophysiologist provides a strong basis for her concepts of adaptation 

of the individual to the environment, which is defined as all internal and external stimuli 

to which the person responds in developmental and behavioral domains. The goal of 

nursing, as conceptualized by Roy, is to facilitate the individual's coping mechanisms to 

deal with changes in the physiologic, self-concept, role function, and interdependence 

adaptive modes" (Lutjens, 1995, p. 101) to promote health. Thus, the nurse is seen as an 

agent who uses the science and practice of the discipline of nursing to identify internal 

and/or external environmental stimuli and then manipulate them in such a way as to 

promote adaptation responses of the individual with the attainment of health as both a 

process and an outcome (Lutjens, 1995; Tiedeman, 1989). 

Health as a holistic concept encompasses the continuum of processes and 

outcomes that result in the integration of the individual's coping mechanisms in the four 

adaptive modes and subsequent evolution in wholeness in relation to the internal and 

external environments. By facilitating the coping mechanisms and, thus, the adaptive 

process through nursing interventions, the nurse directly and indirectly assists the 

individual to achieve an adaptive state and promotes the individual's ability to respond to 

and deal with stimuli. Figure 1 presents Roy's Adaptation Model. 
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For purposes of this study, within the framework of Roy's Adaptation Model, the first 

night effect is conceptualized as an adaptive physiological response to focal external 

environmental stimuli which are the unfamiliar sights, sounds, and sensations of the 

laboratory milieu and internal stimuli of anxiety and heightened awareness generated by 

perceptions of an unfamiliar and possibly unsafe external environment. Within the 

Regulatory and Cognator domains, identification of the effect that the external 

stimuli have on the internal environment of the individual, as evidenced by disruptions in 

sleep patterns, leads to an assessment of the environmental variables that may be 

modified to attenuate the physiologic responses. Conscious and unconscious cognitive 

responses to an unfamiliar environment lead to adaptive or maladaptive sleep patterns. 

Regulatory actions include modifying the external environment to minimize the 

impact which it has on the internal environment, thus supporting the physiologic 

functions of sleep patterns and leading to adaptive responses. Figure 2. presents the study 

variables within the context of Roy's Adaptation Model. 

The process and outcome of modifying the sleep environment and testing for the 

first night effect in the various studies demonstrated that sleep disruptions might be 

decreased or eliminated when the environment is perceived as safe, non-threatening, and 

familiar. Introduction of familiar items and routines establishes for the individual a sense 

of security that diminishes the physiologic response leading sleep disruptions on the first 

night, i.e. first night effect. 
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Research that has been conducted to discover means by which first night effect may be 

decreased or eliminated has led to increased understanding of the effects of environment 

on sleep, and serves a twofold purpose. First, by discovering how first night effect may 

be modified and then applying that knowledge to the design of the sleep studies so that 

first night effect is decreased or eliminated, sleep researchers may begin to include sleep 

data collected during the first night of sleep in data analysis, thus reducing the expensive 

practice of discarding the first night' s data. Second, the findings that an unfamiliar 

environment has a disruptive effect on sleep continuity and sleep architecture and, 

subsequently, how the environment may be manipulated to decrease that effect has 

important implications for nursing interventions which would modify hospital or 

institutional environments in a manner which facilitates sleep. Incorporation of the sleep 

research findings regarding environment and first night effect into research-based practice 

and clinical and administrative policy and procedure decisions would enhance the 

processes and outcomes related to health in accordance with the Roy Adaptation Model. 
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The following literature review presents an overview of sleep studies from the 

early 1970's into the 1990's which examined sleep continuity and sleep architecture 

changes indicative of first night effect. Initially, ten articles were reviewed to provide a 

comparison for this secondary data analysis (Agnew, Webb, & Williams, 1966; Bonnet & 

Webb, 1976; Browman & Cartwright, 1980; Coble and colleagues, 1974; Kronholm, 

Alanen, & Hyyppa, 1987; Scharf, Stover, McDannold, Kaye, & Berkowitz, 1997; 

Schmidt & Kaelbling, 1971; Sharpley, Solomon, & Cowen, 1988; van Hilten and 

colleagues, 1993; Wauquier and colleagues, 1991). However, due to the large variation 

in methodologies, specifically the variables studied and how they were measured and 

scored, five of the articles were not included in the final review as the study variables, 

nights studied, and confounding variables were not congruent with corresponding aspects 

of this secondary analysis. The five articles that are presented below were retained based 

on their comparability to this study. 

Sleep studies have evolved to include recognition of the effect that the 

environment has upon the sleep continuity and architecture of subjects in both the 

laboratory and home setting. Although the literature does not specifically describe the 

milieu of the sleep research laboratory of the early years, in view of the innovations that 

were subsequently introduced as sleep research advanced it may be inferred that the 

traditional sleep laboratory was a somewhat cold and rigid environment. Researchers 
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began to incorporate modifications of the laboratory routines to permit subjects to control 

environmental variables such as light, sound, and temperature levels, and maintain pre

sleep routines. Floor plans and furnishings were changed to enhance the comfort and 

ambiance of the laboratory while maintaining the monitoring capabilities utilizing the 

electroencephalograph (EEG) to record electrical activity of the cerebral cortex, the 

electro-oculograph (EOG) to record eye movements, and the electromyelograph (EMG) 

to record muscle activity. With the advent of ambulatory monitoring equipment it 

became possible to conduct sleep studies within the subject's own home, theoretically the 

optimal setting for facilitating a sense of familiarity which would possibly eliminate or 

significantly reduce the occurrence of a first night effect. Although reliable within the 

limitations of the equipment, ambulatory monitoring sacrificed the superior data 

collection capabilities of the sophisticated laboratory equipment. The literature review is 

arranged chronologically to provide an overview of the environmental and monitoring 

innovations that have been introduced since 1971 and provide a context within which the 

interventions of this study may be placed. 

In 1971 Schmidt and Kaelbling performed a six-night study of the sleep 

adaptation patterns of 16 healthy paid volunteers, ten males with a mean age of 17.0 years 

(7.2 - 45.0 years) and six females, mean age 19.1 years (8.8-31.0). Exclusion criteria 

included neurological disorders and seizures. Abstinence from naps, and from drugs, 

alcohol, coffee, tea, and other liquid stimulants including Coke ® was requested for the 

duration of the study. 
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Simultaneous 2-channel EEG, EOG, and one-channel EMG recordings of four 

subjects per night were obtained by having two subjects of the same gender sleep in each 

of two rooms on the same night for six consecutive nights. Repeated measures analysis 

of variance was conducted and a matrix of correlation computed to test relationships 

among variables for the dependent variables of ( 1) total duration in minutes for Stages 1, 

2, 3+4, rapid eye movement (REM), and REM%; (2) latency (sleep, Stage 2, Stage 3+4, 

and REM), and REM to Stage 1 (S 1) ratio; and (3) the independent variables of gender, 

age, and night. Although gender and age were not analyzed independently, some 

differences could be attributed to both gender and age. Findings were significant for 

variations across all nights for all subjects in total sleep duration of REM in minutes and 

percentage of total sleep time. Total sleep duration increased significantly on Night 2 

when compared to Night 1 for all subjects, while Stage 1 and REM continued to increase 

from Nights 2 through 4. Gender-specific differences were noted, with males reaching a 

peak increase of REM time on Night 3, while the same phenomenon was observed in the 

females on Night 4. Additionally, data indicated that males adjusted more rapidly than 

females, after Night 1 versus after Night 3, respectively. The female to male ratio for 

sleep latency was 3:1, with females at 23.8 minutes versus 7.1 minutes for the males. 

Age-related differences across all nights were seen in that total sleep duration, and 

minutes of both Stage 3 + 4 and REM were inversely correlated with age. Sleep latencies 

to Stage 2 and Stage 3+4, and stage shifts increased with increasing age. Rapid 

adaptation to the novel environment appeared to be negatively correlated with age as 

suggested by the REM-S 1 ratio. While the findings were significant for indicating that a 
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first night effect was a real phenomenon, this study was also important for the differences 

observed between genders and age groups. 

Although the sleep literature does not specifically describe the appearance, 

ambiance, or comfort of the laboratory settings of the 1950s through the 1970s the reader 

may infer that the traditional laboratory environment was less than home-like in view of 

the innovations introduced by Coble and colleagues in 1974 and later by Browman & 

Cartwright in 1980. Both studies incorporated modifications to the sleep laboratory 

environments and then examined the effect of environmental changes on the first night 

effect. It may also be significant that in both studies the attitudes of the laboratory staff 

are specifically described, as is seen in the following discussions. 

Coble and coworkers (1974) described the modified sleep laboratory setting used 

for their study as "a comfortable hotel-type environment" (p. 219) in which nine healthy 

volunteers, mean age of 23.7 (range 20 to 32 years) spent four consecutive nights. None 

had a history of past or anticipated psychiatric treatment, or a history of psychotropic 

medication use. Subjects were instructed not to nap during the day, to avoid caffeine 

beverages and alcohol, strenuous activity after 6:00 p.m., and to report to the sleep 

laboratory at 9:00 p.m. 

The sleep laboratory incorporated a kitchen and television room modeled after a 

den, both areas to which the subjects had unrestricted access, and private bedrooms 

furnished in a comfortable manner. Staff, described as "open and friendly" (Coble et al, 

1974, p. 216), explained the equipment and the sleep laboratory to which the subjects had 

access; thus, the milieu was conducive to the subjects' comfort. 
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Subjects were prepared upon arrival each night by placing an activity band on the 

non-dominant wrist. EEG measurements were performed in accordance with established 

procedures (reported in Kupfer & Foster, 1971, as cited by Coble and coworkers, 1974, p. 

216). Prior to sleep and upon awakening each subject completed self-rating 

questionnaires that assessed anxiety levels. A decrease in REM latency was the only 

significant change from Night 1 to Night 2, and when comparing Nights 1 and 2 versus 

Nights 3 and 4. On Night 4, Stage 2 sleep was decreased and Stage 3% was increased 

compared to Night 1. Additionally, self-rated anxiety levels were unchanged between 

Nights 1 and 2, Nights 1 and 4, and Nights 1 and 2 compared to Nights 3 and 4. The data 

supported the assumption that normal subjects sleeping in a comfortable environment did 

not experience an adaptation response as evidenced by a lack of first night effect. The 

authors concluded that first night effect is not a consistent phenomenon but recommended 

that further studies of subjects along a continuum of psychological normal-to-pathology 

should be conducted. 

Browman and Cartwright ( 1980) specifically tested the hypothesis promulgated 

by Coble and colleagues in 1974 by modifying the bedroom of the sleep laboratory to 

resemble "a modem motel more than a traditional laboratory environment." (Browman & 

Cartwright, 1980, p. 809). Eight unpaid college student volunteers (three females and 

five males) with mean age of 20.1 years were evaluated to ensure they had no 

psychological, physiological, or sleep disorders. The subjects were instructed to continue 

their normal exercise and dietary regimens, with the exception of eliminating beverages 

containing caffeine and avoiding napping. 
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Prior to the first night of the study subjects spent time in the sleep laboratory with 

the staff, who were described as "cordial" (Browman and Cartwright, 1980, p. 810). 

Subjects explored the setting and received explanations about the study procedures over a 

period of hours. When the study began, subjects arrived at the laboratory one hour before 

their regular bedtime for three consecutive nights where they were prepared for 

electrosomnogram monitoring. Subjects also completed dream reports each morning 

following all-night sleep recording. 

Scoring of all-night electrosomnograms was performed in accordance with the 

1968 protocol of Rechtschaffen and Kales. The differences between means for all sleep 

parameters measured were nonsignificant between Night 1 and the subsequent two nights. 

REM% and sleep efficiency (time asleep/time in bed) were the only variables which 

showed consistent increases from Night 1 across subsequent nights across subjects. 

There was an increase in REM% from a mean of 1 7.46% on Night 1 to 21. 79% for 

subsequent nights, and in sleep efficiency from a mean of 0. 950 to 0. 978. Although first 

night effect was less pronounced than that of previous studies, Browman and Cartwright 

( 1980) concluded that an adaptation period, evidenced by the slight first night effect 

changes in REM% and sleep efficiency, is caused by the "surround" (Browman & 

Cartwright, 1980, p. 811) of the traditional laboratory setting and is, therefore, diminished 

in the nontraditional setting. As past experiences of the subjects included settings similar 

to the hotel-like environment, the modified laboratory environment was familiar and thus 

required less psychological reorganization and interaction, resulting in a decreased first 

night effect. 
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In contrast to electrosomnograph data, dream content data reflected a strong first 

night effect. Subjects reported at least one dream that incorporated either the laboratory 

environment or some aspect of the monitoring equipment following Night 1, but not on 

subsequent nights. The data suggest that dream content is more sensitive to the surround 

of the environment than the electrosomnogram regardless of the level of familiarity with 

the ambiance of the setting. In view of the dream content, Browman and Cartwright 

( 1980) concluded that the modified, and thus more familiar laboratory environment 

reduced but did not eliminate the first night effect as evidenced by both dream content 

and decreased REM sleep and sleep efficiency on Night 1. 

Over time, other modifications to environmental factors followed the changes in 

the sleep laboratory milieu. Technological advances enabled researchers to change the 

manner in which subjects were monitored during sleep and which reduced or eliminated 

the external physical and internal psychological stimuli attributed to the electrodes, 

wires, bands, cameras, and radar and other aspects of the laboratory setting. Sharpley, 

Solomon, and Cowen (1988) performed ambulatory EEG monitoring within the homes of 

normal subjects to assess the effect of the recording and analysis methodologies on the 

EEG alterations during three consecutive nights. Each evening six male and six female 

subjects whose ages ranged from 21 to 34 years (mean 26.5) and who had no sleep 

disorders were prepared at the laboratory and returned to their homes to sleep. 

Ambulatory monitoring was performed using the Medilog 9000 system from Oxford 

Medical, Ltd. EEG electrodes were placed at C4-A1 and C3-A2, EMG recordings were 
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taken from the submental area, and EOG electrodes were placed and referred at the outer 

canthi and mastoids, respectively. 

Subjects were requested to abstain from alcohol, and go to bed and arise at their 

usual time the first night and to maintain those times during the second and third nights. 

All night recordings were taken from five minutes prior to sleep onset, with lights-out and 

lights-on noted. The Oxford Medilog automatic sleep stager and Friedman's analysis of 

variance for abnormal distribution were used to analyze the EEG data. 

Sharpley and colleagues (1988) stated "the equipment was well tolerated." (p. 

274). An EEG technician visually screened each record for artifact, which was absent. 

Analysis suggested no differences in sleep architecture or any sleep stage latencies over 

the three nights, leading the authors to conclude that first night effect was absent when 

the subjects slept in the familiar environment of their homes while on ambulatory 

monitoring via the Medilog equipment. 

Three years later, Wauquier and colleagues ( 1991) performed ambulatory 

monitoring in subjects' homes to study first night effect in ten healthy volunteers ranging 

in age from 80 to 93 years. In view of the sleep changes associated with aging and the 

effect of environment on sleep, the study represented a significant addition to the body of 

sleep data as few studies had been done in the population aged 80 years and older. A 

physical examination, personality inventory and brief questionnaire regarding general 

well being were conducted prior to the sleep recordings. Electrodes were placed on the 

subjects within their own homes. Although electrode placement did not follow 

Rechtschaffen and Kale's protocol, Wauquier and colleagues (1991) indicated that the 
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placements at bilateral outer canthi, the submental muscle, and EEG from Fz-Cz and Pz-

Oz obtained the same results. Ambulatory polysomnography was utilized for two 

consecutive 24-hour sleep-wake cycles while subjects maintained normal routines and 

habits. 

Data analysis indicated a significant first night effect despite the familiarity of the 

environment, leading the authors to conclude that age-related sensitivity to exogenous 

sleep disturbances may have a significant effect on sleep and first night effect. W auquier 

and colleagues ( 1991) postulated that Night 1 disturbances, when considered on an 

individual basis, could represent psychophysiological insomnia, or "prototype of a 

miniature stress-induced psychophysiological sleep disturbance." (Wauquier, et al, 1991, 

p. 10). Data indicated that subjects experienced significant differences for three of the 

seven sleep parameters when Night 1 was compared to Night 2. Total sleep time and the 

sleep efficiency index increased on Night Two (P < 0.05), and latency to NREM 2 

decreased (P < 0.05). Nonsignificant P values were seen for time in bed, total sleep 

period, latency to NREM 4, and latency to REM. 

It is significant that Wauquier and colleagues ( 1991) also examined the napping 

pattern of the subjects, as few studies have been found which include this variable. Two 

of the ten subjects did not take daytime naps, three of the ten napped on Day 2, and five 

of the ten (50%) napped prior to Nights 1 and 2. Wauquier and colleagues (1991) 

postulated that the relationship between first night effect and napping patterns could be 

studied via ambulatory sleep monitoring and suggested that studies which add to the 

growing body of sleep data in the elderly populations would possibly lead to a redefining 
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of normative data in the elderly, thus providing a more accurate criteria against which to 

measure sleep disturbances in this population. 

Table 2 presents a synopsis of the preceding literature review. In summary, the 

literature review presents an overview of sleep studies that examined the effects of 

environmental modifications on first night effect. The early recognition of the effect 

which environment had on sleep continuity and sleep architecture and the subsequent 

consideration of environmental variables in study design led to many variations in how 

environment was conceptualized and modified. Current studies incorporate a wider array 

of options of laboratory versus home settings, and ambulatory versus traditional 

laboratory-based monitoring techniques. · 1 ·he parent study from which data for this 

secondary analysis was derived extends previous research by modifying the laboratory 

environment to enhance the familiarity of the milieu, while maintaining the superior 

monitoring capabilities of laboratory-based polysomnography. 
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Table 2. Synopsis of literature review: Night 2 compared to Night 1. 

Authors Sample 
.<;1: '. size/gender ··.·· [ · 

Schmidt 1971 N = 10 males 
& 

> ) Age in_ 

:::j~ears 

?Fi 
•. , is 

7.2-
45. 

Kaelbling and 6 females (17.0) 
8.8-31 
(19.1) 

Measurements: EEG, EOG, EMG. 

Nuinber 
ofrµghts. 

6* 

Environment: sleep laboratory, semi-private rooms; same 
gender pairs slept in rooms each night 

Coble, 197 
McPartland 4 
Silva, & 
Kuo fer 

N=9 
(gender not 
identified) 

20-32 
(23 .7) 

4* 

Measurement: Activity band on the non-dominant wrist; 
EEG. AM and PM: self-rated anxiety level 
questionnaires. 

Browman 198 N=3 male Range 
& 0 and 5 female not 
Cartwright given 

(20.1) 

3* 

Measurement: electrosomnogram per Rechtschaffen & 
Kales 1968 protocol. In AM, completed dream reports. 

Environment: sleep laboratory modified to more closely 
resemble a modem motel than a traditional sleep 
laboratory. Prior to the first night of the study, subjects 
spent time in sleep lab with "cordial" staff, explored the 
setting, and received explanations about study procedures. 

* = consecutive nights. 

Sleep 
Contintiitv 
Number and 
duration of 
wakes 
decreased. 
Total sleep 
duration 
increased. 

Latency to 
stage REM 
decreased. 

ns 

Sigpi{icant Findings · 

S1e.¢R 
Architecture 
Stage REM 
increased. 

ns 

ns 

S1e6pi;~ua1ity 

Not measured 

Not measured 

Not measured 



Table 2: continued 

Authors. .. 1' Bate Sample 
i: ! ·· > s~e/ge11der 

··-;:, 
·-

I-• 

1 Age in 
'/; years. 

-( Range 
<(mean) 

..... :, 
-\ j 

Number 
orriights 

Sharpley, 198 N= 6 male 21-34 3* ns 
Solomon, 8 and 6 female (26.5) 
& Cowen 

Measurement: EEG, EMG, and EOG: ambulatory home 
monitoring using Medilog 9000 system. 
Environment: subjects were prepared in the laboratory and 
returned home to sleep. 

Wauquier, 
VanSweden 
Kerkhof & 
Kamphuisen 

1991 N= 10 80-93 2 

Measurement: EEG, EOG, EMG. Ambulatory home 
monitoring. Subjects were prepared in their own homes. 
Environment: subjects remained in their homes. 

* = consecutive nights. 
_=two consecutive 24-hour sleep-wake cycles. 

Total sleep 
time and 
sleep 
efficiency 
index 
increased, 
latency to 
NREM2 and 
time awake 
decreased. 

34 

Significant Findings 

. .-

ns Not measured 

NREM4 
(Stage 4) and 
REM 
increased; 
number of 
stage changes 
increased. 



CHAPTER THREE 

Methodology 

The following chapter presents an overview of the methodology of the principal 

sleep study from which this study is derived. The methodology of the current study is 

discussed in detail. In view of the chronology of the developments and innovations in 

sleep research presented in the preceding literature review, the manipulations of the 

laboratory environment which were implemented in this study are a logical next step in 

the attempts to attenuate first night effect. The subset of data that was derived from the 

principal study will add to the increasing body of research on sleep in the elderly 

population. 

Design 
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This study conducted a secondary analysis of baseline sleep data from Nights 1 

and 2 of a six-night quasi-experimental sleep study originally designed to study the 

effects of a short-acting benzodiazepine on the arousals, body movements and quality of 

sleep in 12 elderly postmenopausal women. The parent study employed a double blind, 

control by constancy design in which each subject was her own control. All subjects had 

two nights of baseline sleep recording in the sleep laboratory prior to the drug phase of 

the study. Incorporation of two nights of baseline measurement allowed subjects to adapt 

to the laboratory setting, thus enabling the collection of data for evaluation of first night 

effect between Nights 1 and 2. 

The design for this secondary analysis was a one-group pre-experimental design. 

All subjects were exposed to the same environmental modifications on two consecutive 



baseline nights in an attempt to eliminate the laboratory adaptation effects on sleep. If 

the modifications made a difference, it was hypothesized that there would be no 

significant differences in the sleep variables when sleep on baseline Night 2 was 

compared to sleep on baseline Night 1. 

Human Subjects Protection 
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The study was approved by the Arizona Health Sciences Center Human Subjects 

Committee. At the beginning of the first appointment with the sleep researcher, informed 

consent was obtained from each subject via the following procedure: the study was 

explained to each subject in full utilizing a written protocol, and the appropriate Human 

Subjects form was reviewed with and signed by each subject. Each subject received an 

explanation of confidentiality procedures, and was assured that confidentiality would be 

maintained. 

Sample 

For the original study a convenience sample of 12 subjects was selected from the 

healthy elderly population of an urban community located in the southwestern United 

States. The community has a large older population who resides in several retirement 

communities and residence homes and actively participates in a senior citizens center. As 

a result, there were adequate numbers of elderly residents from which an appropriate 

sample size could be drawn. 



Selection of subjects was based on the following criteria: 

1. Female 

2. Six or more years since menstrual bleeding stopped; i.e. six or more years 

postmenopause 

3. Not receiving estrogen replacement therapy 
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4. Follicle stimulating hormone (FSH) blood levels between 40 

millilnternational Units per milliliter and 200 millilnternational Units per 

milliliter 

5. Leutenizing hormone (LH) blood levels between 35 millilnternational Units 

per milliliter to 200 millilnternational Units per milliliter 

6. Prolactin (PrL) hormone blood levels less than 13 nanograms per milliliter 

7. No evidence of acute or chronic, debilitating physical illness 

8. No evidence of acute or chronic mental illness including depression 

9. No evidence of hypopne~ apnea or cardiac abnormalities 

10. No reported history of heavy snoring 

11. Not greater than 30 percent overweight 

12. Not receiving psychotropic or prescription analgesic medication. 

Specifically not taking reserpine, L-Dopa, phenothiazines, Haloperidol, 

benzamides, Pemozide, TRH, Meprobamate, tricyclic anti-depressants 

13. Consumption of alcoholic beverages limited to three or less per day 
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Setting 

The setting for the parent study was the sleep laboratory of the College of Nursing 

of a major university in the southwestern United States. Specifics of the laboratory 

setting are described in the Data Collection section of this paper. 

Major Study Variables 

The major outcome variables of interest for this study were sleep continuity, sleep 

architecture, and sleep quality. Familiarized home-like environment was the other major 

study variable of interest. For purposes of this study, the major study variables were 

defined as follows: 

Sleep continuity was conceptually defined as the ability to maintain sleep after 

sleep onset. Operationally this included measures of number, duration, and percentage of 

wakes, total time spent asleep, sleep efficiency, and sleep latency. 

Sleep architecture was conceptually defined as the types and duration of sleep 

stages. Operationally, this included the total time and percentages of Stage 1, Stage 2, 

Delta (Stage 3 + Stage 4 ), and REM, and number of occurrences of all stages. 

Sleep quality was conceptually defined as the degree to which the sleep 

experience met the individual's needs and expectations for sleep. This was operationally 

defined as total scores on a Likert-type sleep quality scale and total scores on a visual 

analogue sleep quality scale. 

Familiarized home-like environment was conceptually defined as an environment 

that had been modified to accommodate the preferences of the subject including allowing 

the subject to incorporate personal items into the laboratory environment in addition to 



maintaining the normal routines which would be performed if the subject were in his or 

her own home environment. This concept was operationalized by making extensive 

modifications to the floor plan of the sleep laboratory to develop an apartment-like 

setting, conducting a pre-sleep inventory of subject preferences, and encouraging 

personalization of the setting. Specific details of the floor plan modifications are 

described in the section addressing data collection. 

Measurement 

Electrophysiologic parameters. 
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Sleep continuity, sleep architecture, and sleep quality was measured in the parent 

study using multiple indicators. Electrophysiological parameters for determining sleep 

continuity and sleep architecture were measured during sleep via a Grass model 6 

polysomnograph as follows: a four-channel electroencephalograph (EEG) was used to 

measure brain waves, a two-channel electrooculograph (EOG) measured extraocular 

muscle movements, and a one-channel electromyograph (EMG) measured chin muscle 

movements. A two-lead electrocardiograph (EKG) was used to measure electrical 

conduction through the heart and monitor occurrences of cardiac dysrhythmias. The 

EEG, chin EMG, and EKG measurements were obtained using ten millimeter Grass 

silver/sliver chloride electrodes. Beckman 11-millimeter Silver/silver chloride electrodes 

were used for EOG measurements. The 10-20 system of electrode placements identified 

by Jasper (1958) was used to obtain EEG recordings. Rechtschaffen and Kales' (1968) 

electrode placement protocol was used to obtain EOG and chin EMG measurements. The 

EKG tracing was obtained from leads V 1 and V2. 
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Calibration and Scoring. 

The polysomnograph was calibrated twice during each 24-hour period. The first 

calibration occurred just prior to lights out, and the second calibration was performed 

immediately upon the subject's final awakening for that night's recording. 

Hand scoring of the polysomnographic sleep records was performed by a trained 

polysomnographic technician utilizing Rechtschaffen and Kales ' ( 1968) internationally 

recognized criteria, with one modification to sleep staging protocols, i.e., slow wave sleep 

stages three and four were grouped and scored as delta in accordance with more recently 

accepted criteria promulgated by Hauri ( 1982). As hand scoring and assignment of scores 

involved subjective opinions on the part of the raters, the percentage of agreement 

between two raters was calculated to arrive at an index of interrater reliability prior to 

scoring of the polysomnographic sleep records (Goodwin and Prescott, 1981 ). The 

interrater reliability estimate of 93% was derived from calculating the number of times 

the raters agreed relative to the total number of scores assigned. 

Sleep Quality Scales. 

Sleep quality was measured using two sleep quality scales: the Subjective Sleep 

Quality Scale (S3Q) and the Nicholson and Stone Scale. The S3Q is a 14-item Likert 

scale with two postulated subscales. The two subscales are Quality of Sleep ( 5 items) and 

Effect of Sleep (9 items). The scale responses range from 1 (strongly agree) to 6 

(strongly disagree). The scores for each item on the scale were tabulated separately for 

each night of the study. Scores from a IO percent random sample of the scales were 

independently tabulated by a second person. Agreement between item scores was I 00%. 
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The scale was tested for reliability and validity using the study population. 

Internal consistency was assessed using Alpha coefficient for the entire scale and for each 

subscale. Alpha coefficient for the total scale was .92. Item to item, item to subscale, 

and item to total scale correlations were within acceptable limits for an immature scale. 

Roth explomt.ory anci confirmatory fact.or analyses confirmeci the two post:ulateci 

subscales. 

Quality of sleep was also estimated using a 4-item visual analogue scale originally 

described by Nicholson and Stone ( 1980). The Nicholson and Stone visual analogue 

scale evaluates sleep quality using a 100-millimeter horizontal straight line drawn 

between polar opposites. The ends of each line define the extreme limits of the response 

to be measured. Subjects were instructed to draw a vertical line through the horizontal 

line to indicate their response. All subjects used the same pen. In all cases a favorable 

response tended toward the 100-millimeter extreme of the scale. Other investigators have 

recommended this response format and Scott and Huskisson (1975) indicated it is not 

necessary to alternate the favorable extremes of the line. There are no published reports 

on the reliability and validity of the Nicholson and Stone Scale. 

The length of the response line for each item on the scale was measured using a 

ruler divided into millimeters. Line length was measured from the zero millimeter end 

point to the point where the subject's vertical line bisected the horizontal scale line. All 

measurements were rounded to the nearest millimeter. If a measurement fell exactly 

between two millimeters it was rounded to the nearest even millimeter. All items from a 

10% random sample of the 72 visual analogue scales were independently measured by a 



second person using the identical procedure and same ruler. Agreement between 

measurement scores was 93 %. The scale was tested for reliability with the study 

population using Alpha coefficient. Alpha coefficient for the entire scale was . 79. A 

criterion validity measure was obtained for the S3Q and the Nicholson and Stone Scale 

using Pearson's product moment correlation. The two scales were strongly positively 

correlated at .96 (P=.001). 

Data Collection 
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Implementation of data collection in the original study involved two phases. In 

the first phase each subject attended a scheduled appointment in the Sleep Laboratory at 

the Behavioral Laboratory in the College of Nursing at the University of Arizona Health 

Sciences Center. During the appointment informed consent was obtained and subject 

confidentiality was assured as described in the previous section on Human Subjects 

Protection. An interview with the subject followed during which demographic data and 

specific information regarding sleep habits was obtained utilizing a Sleep History 

Inventory. The subject was then given a tour of the sleep laboratory, received a detailed 

explanation of the research procedure, and was given the opportunity to ask questions. 

Discussion included emphasis on maintaining the subject's routine and normal activities 

of daily living during the study period. Prior to leaving the first appointment each subject 

was given a written schedule of the date and time for the first all-night sleep recording in 

the sleep laboratory. 

During the second phase of data collection in the parent study, information from 

the Sleep History Inventory was utilized to duplicate as closely as possible the subject's 
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home sleep environment before the subject arrived for the first night of sleep recording. 

Subjects were encouraged to bring whatever personal items and articles from home that 

were comfortable and important to them as individuals into the sleep laboratory to 

enhance the familiarity of the environment, i.e., bedding, pillows, and sleepwear, stuffed 

animals, a favorite bedtime snack. Alternatively, if the subject indicated they preferred to 

use the sleep laboratory supplies, items such as the number of pillows and type of bedding 

were provided and arranged according to the subject's preferences. The subject controlled 

ambient temperature and lighting. Subjects also had the option to sleep with the radio or 

television on if that was their preference and part of their home routine; however this 

option was not exercised by any of the subjects. External noise levels were uniform for all 

subjects as the sleep room was noise-attenuated. Pre-sleep activities of bedtime 

routine(s), personal hygiene, food and fluid intake, and medication, as well as sleep 

position which the subjects practiced within the home environment, were maintained to 

enhance a sense of familiarity within the environment of the sleep laboratory. 

The laboratory setting consisted of 1,000 square feet of living space designed to 

resemble an apartment, and included a living room, dining area, sleeping area, kitchen, 

and bathroom. Subjects were encouraged to maintain their normal evening routines, 

including reading, watching television, and preparing their own meals and snacks at any 

time that they wished. The apartment-like design of the laboratory, developed with 

extensive effort and care, and the emphasis on maintenance of normal evening routines 

was implemented to decrease the artificiality of the laboratory setting and its influence on 

the subject's sleep patterns. 
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The living quarters were devoid of equipment with the following exceptions: 

radar and sonar devices and two infrared lights were all mounted in the ceiling above the 

bed and a small infrared camera on tripod was placed approximately five feet away from 

the foot of the bed. A small anteroom adjacent to the living quarters was utilized to 

perform all subject preparations including electrode attachment to reduce the subject's 

association of preparation activities with the living and sleeping ambience of the 

apartment-like laboratory setting. 

Upon arrival on Night 1 each subject's height and weight were obtained using a 

Detecto Medic Scale manufactured by Detecto Scales, Inc., and within 30 minutes of 

arrival each subject responded to an oral presentation of the Presleep Questionnaire. 

Next, each subject was informed that the sleep recording period was 7.5 hours in length, 

protocols for the night and following morning were reviewed, and equipment use was 

demonstrated and fully explained. Subjects were prepared for each night of recording 

utilizing standardized protocols. The S3Q and the Nicholson and Stone Scale were 

completed by each subject within 30 to 45 minutes of final awakening. Finally, prior to 

departure each subject was served a light breakfast. 

To control for the effect of dysrhythmias and sleep apnea, baseline data from night 

one was evaluated for possible cardiac or apnea disorders. Criteria for continuation in the 

study were absence of cardiac dysrhythmias, and a combined apnea-hypopnea index 

(AHi) of 3 or less. None of the 12 subjects met the cardiac or respiratory exclusion 

criteria. 
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All subjects were instructed to return to the sleep laboratory for five more 

consecutive nights of recording. The research protocol was consistently applied nightly 

for Nights 2 through 6, with a blood sample of 2 milliliters drawn by a phlebotomist 

occurring on Night 4 only. The blood sample was tested for levels of follicle stimulating 

hormone (FSH), Leutenizing hormone (LH), and prolactin (PrL) blood levels. 

Data Analysis 

The sample was described statistically. This statistical analysis included a 

description of the subjects drawn from demographic data and data from the presleep 

questionnaires. Chronological age, number of years postmenopause, and gonadotropic 

hormone levels were the anticipated demographic variables of importance in the parent 

study. 

The unit of analysis, defined as one 7.5 hour sleep period during which continuous 

recording took place, was the observation period used for calculating the measures for 

sleep continuity and sleep architecture. For example, one unit of analysis for sleep 

continuity was the total number of wakes that occurred in one 7.5-hour sleep period. 

Descriptive data on sleep continuity, sleep architecture, and sleep quality variables were 

analyzed using measures of central tendency and dispersion. Paired Student's T-tests 

were used to test for differences between the means for sleep continuity, sleep 

architecture and sleep quality measures on baseline Night 1 and baseline Night 2. 
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CHAPTER FOUR 

Results 

The following chapter presents the results of the secondary data analysis of the 

measures for the major study variables of sleep continuity, sleep architecture, and sleep 

quality. Descriptive data were derived using measures of central tendency and dispersion. 

For each variable, paired Student's T-tests for significant differences between means were 

calculated to test for differences between baseline Night 1 and baseline Night 2. Level of 

significance was set at P ::;.05. The first section of this chapter describes the 

characteristics of the study population and the second section presents the findings for 

each research question. 

Characteristics of the Study Population 

Characteristics of the subjects are presented in Table 3. The study population 

consisted of 12 healthy postmenopausal women whose mean age was 70.5, ± 5.5, and 

mean number of years postmenopause was 24.2, ± 6.6. Mean height was 160.2 ± 9.0 cm., 

and weight was 68.7 ± 14.8 kg. The mean levels of gonadotropic hormones were (1) 

follicle stimulating hormone (FSH) at 92.3, ± 16.6 mlU/ml, Leutenizing hormone (LH) 

at 59.1, ± 16.0 mIU/ml, and prolactin (PrL) at 9.3, ± 3.7 ng/ml. 



Table 3. Characteristics of the study population. 

Characteristics Mean (SD) 

Age (years) 70.5 (± 5.5) 

Postmenopause (years) 24.2 (± 6.6) 

Height (centimeters) 160.2 (± 9.0) 

Weight (kilograms) 68. 7 (± 14.8) 

FSH (mIU/ml) 92.3 (± 16.6) 

LH (mIU/ml) 5 9 .1 (± 16. 0) 

PrL (ng/ml) 9.3 (± 3.7) 

Research Questions 
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Inclusive Range (Range) 

64 - 82 (18) 

10- 33 (23) 

140.0 - 175.0 (35.0) 

53.0 - 108.3 (55.3) 

62.6 - 120.5 (57.9) 

42.3 - 103.3 (61.0) 

5.2 - 18.0 (12.8) 

The first research question addressed in this study was: "Is there a difference in 

sleep continuity in older women during the first night of sleep compared to the second 

night of sleep in a sleep laboratory in which the environment has been modified to be 

home-like and which incorporates familiar routines and items brought by the subject?" 

Sleep continuity measures included number and duration of wakes, total wake and sleep 

time, sleep efficiency index, and sleep latency. Tables 4 - 6 present data on sleep 

continuity measures. 

A comparison of means for the sleep continuity measures of number of 

occurrences of wake and duration of wake in both minutes and percentage of sleep period 

time for each baseline night is presented in Table 4. Each of the three measures reached 

statistical significance when Night 2 was compared to Night 1. The mean number of 
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occurrences of wake for Night 1 was 13.0 (± 8.53) and for Night 2 was 8.2 (± 4.34), with 

a statistically significant difference (P = .04) between means of 4.8. Similarly, the mean 

duration of wake on Night 1 was 83.4 (± 67.8) minutes, compared to 38.6 (± 30.6) 

minutes on Night 2. The difference between means of 44.8 minutes was significant at P = 

.05. The mean duration of wake as a percentage of SPT was 9.4% (± 7.05) on Night 2 

and 20.2% (± 16.4) on Night 1. The difference between means of 10.8 was significant 

with a P value of .05. 

Table 4. Comparison of means for sleep continuity measures of wake across the 
sleep period time (SPT) for the two baseline nights. 

Measures Baseline Baseline Difference 
Night 1 Night 2 Between 
Mean (SD) Mean (SD) Means* 

Number of 
Wakes 
(Occurrences) 

Duration of 
Wake 
(Minutes) 

13.0 (± 8.53) 

83.4 (± 67.8) 

Duration of 20.2 (± 16.4) 
Wake (percent) 

8.2 (± 4.34) 

38.6 (± 30.6) 

9.4 (± 7.05) 

*Mean for Night 1 minus Mean for Night 2 
**Significant at P:S.05 

4.8 

44.8 

10.8 

2-Tail Prob.** 
P (T:S t) 

0.04** 

0.05** 

0.05** 

Table 5 presents the means for the sleep efficiency measures of sleep continuity. The 

mean total sleep time for baseline Night 1 was 329.2 (± 71.4) minutes compared to 373.8 

(± 42.1) minutes for Night 2. The difference between the means of 44.6 minutes was not 
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statistically significant. The mean total sleep period time was 412.6 (± 29.4) minutes for 

Night 1 and 412.4 (± 31.7) minutes for Night 2. The 0.2 minute difference between 

means was not significant. The mean time in bed for Night 1 was 437.8 (± 13.3) minutes 

and for Night 2 it was 443.1 (± 13.4) minutes. The difference of 5.3 minutes was not 

statistically significant. The mean sleep efficiency index for Night 1 was 75.4 (± 16.9) 

percent and for Night 2 was 84.3 (± 8.2) percent. The difference between means of 8.9 

percent was not significant. 

Table 5. Comparison of means for sleep continuity measures of sleep efficiency across the 
sleep period time (SPT) for the two baseline nights. 

Measures Baseline Baseline Difference 

Total Sleep 
Time 
(minutes) 

Total sleep 
period time 
(minutes) 

Time in Bed 
(minutes) 

Night 1 Night 2 Between 
Mean (SD) Mean (SD) Means* 

329.2 (± 71.4) 373.8 (± 42.1) 44.6 

412.6 (± 29.4) 412.4 (± 31.7) 0.2 

437.8 (± 13.3) 443.1 (± 13.4) 5.3 

Sleep 75.4 (± 16.9) 84.3 (± 8.2) 8.9 
Efficiency 
(percent) 
*Mean for Night 1 minus Mean for Night 2 

**Significant at P::;.05 

2-Tail Prob.** 
P (T:S t) 

0.08 

0.98 

0.36 

0.12 
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Table 6 presents data on sleep latency for each sleep stage. The mean sleep 

latency on Night 1 was 45.2 (± 41.5) minutes and on Night 2 was 35.1 (± 74.8) minutes. 

The difference between means of 10 .1 minutes was not statistically significant. The mean 

latency to stage 2 on Night 1 was 42.7 (± 51.1) minutes compared to 18.6 (± 17.5) 

minutes on Night 2. The difference between means of 24.1 was also not significant. The 

mean latency to stage Delta (3+4) was 84.4 (± 97.3) minutes on Night 1 and 29.5 (± 31.4) 

minutes on Night 2; the difference between means of 54.8 was not significant. In 

contrast, the mean latency to stage REM on Night 1 was 138.9 (± 105.1) minutes and on 

Night 2 was 84.4 (± 52. 7) minutes, with a difference between means of 54.5 minutes. 

This was significant with a P of .02. The mean latency from Stage 1 to REM was 103.6 

(± 104.5) minutes for Night 1 and 64.0 (± 48.0) minutes for Night 2. The difference 

between means of39.6 was not significant. 
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Table 6. Comparison of means for sleep continuity measures of sleep latency for 
each sleep stage and wake across the sleep period time (SPT) for the two baseline 
nights. 

Measures Baseline Baseline Difference 
Night 1 Night 2 Between 
Mean (SD) Mean (SD) Means* 

Latency to 45.2 (± 41.5) 35.1 (± 74.8) 10.1 
Stage 1 
(minutes) 

Latency to 42.7 (± 51.1) 18.6 (± 17.5) 24.1 
Stage 2 
(minutes) 

Latency to 84.4 (± 97.3) 29.5 (± 31.4) 54.8 
Stage Delta 
(3+4) 
(minutes) 

Latency to 138.9 (± 105.1) 84.4 (± 52. 7) 54.5 
Stage REM 
(minutes) 

Latency I-REM 103.6 (± 104.5) 64.0 (± 48.0) 39.6 
(minutes) 

*Mean for Night 1 minus Mean for Night 2 
**Significant at P~.05 

2-Tail Prob.** 
P (T~ t) 

0.62 

0.07 

0.09 

0.02** 

0.06 

The second research question addressed in this study was: "Is there a difference in 

sleep architecture in older women during the first night of sleep compared to the second 

night of sleep in a sleep laboratory in which the environment has been modified to be 

home-like and which incorporates familiar routines and items brought by the subject?" 

Sleep architecture measures included total minutes and percentages of Stage 1, Stage 2, 

Delta (Stage 3 + Stage 4 ), and REM and the total number of sleep stage occurrences. 
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Data on sleep architecture measures is presented in Tables 7 and 8. 

Table 7 presents the means for sleep architecture measures of total minutes spent 

in each sleep stage. The means for Stage 1 on Night 1 and Night 2 were 18.3 (± 15.3) and 

12.7 (± 12.7), respectively; the difference between means of 5.6 was not statistically 

significant. Stage 2 mean number of minutes for Night 1 was 226.6 (± 54.6), and for 

Night 2 was 233.3 (± 55.8), with a difference of 6.7. This was not statistically 

significant. In contrast, the mean number of minutes spent in stage Delta (3+4) was 

statistically significant between Night 1 at 25.2 (± 6.5) and Night 2 at 46.0 (± 37.4) with a 

calculated difference between means of 20.8 and a P value of 0.04. Also significant at a 

P = .03 was the difference in the mean number of minutes (22.7) spent in REM during 

Night 1 (59.2, ± 27.9) and Night 2 (81.8, ± 41.9). The mean total number of stage 

occurrences was 57.5 (± 20.1) on Night 1 and 48.9 (± 9.9) on Night 2. The difference 

between means of 8.58 was not significant. 
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Table 7. Comparison of means for sleep architecture measures of total minutes in each 
stage and the number of stage shifts across the sleep period time (SPT) for the two 
baseline nights. 

Measures Baseline 
Night 1 

Baseline 
Night 2 

Difference 
Between 
Means* 

Stage 1 
(minutes) 

18.3 (± 15.3) 12.7 (± 12.7) 5.6 

Stage 2 
(minutes) 

Stage Delta 
(3+4) 
(minutes) 

Stage REM 
(minutes) 

226.6 (± 54.6) 233.3 (± 55.8) 6.7 

25.2 (± 6.5) 46.0 (± 37.4) 20.8 

59.2 (± 27.9) 81.8 (± 41.9) 22.7 

Stage 57.5 (± 20.1) 48.9 (± 9.9) 8.6 
Occurrences 
(total number) 

*Mean for Night 1 minus Mean for Night 2 
**Significant at P:S.05 

2-Tail Prob.** 
P (T:S t) 

0.34 

0.80 

0.04** 

0.03** 

0.10 

Table 8 presents sleep architecture measures as analyzed by the percentage of time 

spent in each stage across the sleep period time for the two baseline nights. The mean 

percent of sleep period time spent in Stage 1 for Night 1 and Night 2 was 4.4 (± 3.5) and 

3.2 (± 3.4), respectively. The calculated difference between means of 1.15 was not 

statistically significant. 

Stage 2 mean percentage of sleep time also did not reach statistical significance, 

with a mean of 55.0% (± 13.2) on.Night 1 and 56.8% (± 14.0) on Night 2, a difference 
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between means of 1.8, and a P value of. 75. However, the percentage of sleep time in 

Stage Delta for Night 1 of 6.1 % (± 5.0) and Night 2 of 11.0% (± 9.2) was significant at 

0.05, calculated upon a difference between means of 4.9%. Similarly, mean percent spent 

in REM on Night 1 was 14.3% (± 6.5) and on Night 2 was 19.5% (± 9.2). The difference 

between means of 5.25 was statistically significant with a probability level of .03. 

Table 8. Comparison of means for sleep architecture measures of percentage of time spent 
in each stage across the sleep period time (SPT) for the two baseline nights. 

Measures Baseline Baseline Difference 2-Tail Prob.** 
Night 1 Night 2 Between P (T :St) 

Means* 

Stage 1 
(percentage) 

Stage 2 
(percentage) 

Stage Delta 
(3+4) 
(percentage) 

4.4 (± 3.5) 

55.0 (± 13.2) 

6.1 (± 5.0) 

3.2 (± 3.4) 

56.8 (± 14.0) 

11.0 (± 9.2) 

Stage REM 14.3 (± 6.5) 19.5 (± 9.2) 
(percentage) 

*Mean for Night 1 minus Mean for Night 2 
**Significant at P:S.05 

1.2 0.41 

1.8 0.75 

4.9 0.05** 

5.3 0.03** 

The third research question addressed in this study was: "Is there a difference in 

sleep quality in older women during the first night of sleep compared to the second night 

of sleep in a sleep laboratory in which the environment has been modified to be home-

like and which incorporates familiar routines and items brought by the subject?" Sleep 
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quality measures included scores on the S3Q and on the Nicholson and Stone Scale. 

Table 9 presents the means of scores for measures of sleep quality. The mean 

total scores as measured by the S 3Q were 4. 7 (± 1.01) on Night 1 and 5 .1 (± 0. 90) on 

Night 2. Although sleep quality was subjectively rated higher on Night 2, the difference 

between means of .42 was not significant. Similarly, the mean total scores from the 

Nicholson and Stone Scale on Night 1 were 70.2 (± 21.77), compared to 81.3 (± 17.54) 

on Night 2. The difference between means of 11.08 was not significant. 

Table 9. Comparison of means for sleep quality measures across the sleep period 
time (SPT) for the two baseline nights. 

Measures Baseline Baseline Difference 
Night 1 Night 2 Between 
Mean (SD) Mean (SD) Means* 

Subjective 4.7 (±1.01) 5.10 (± 0.90) 0.42 
Sleep Quality 
Scale (S3Q) 
(Total score) 

Nicholson and 70.2 (± 21.77) 81.3 (± 17.54) 11.08 
Stone Scale 
(Total score) 
* Mean for Night 1 minus Mean for Night 2 
**Significant at P~.05 

2-Tail Prob.** 
P (T~ t) 

0.27 

0.13 

Table 10 is a summary table of sleep continuity measures, sleep architecture 

measures, and sleep quality measures which were and were not statistically significant 

when Night 1 was compared to Night 2. The sleep continuity measures of number of 

wakes and the minutes and percent of SPT spent in Stage Wake were significantly lower 



on Night 2 when compared to Night 1. In addition, latency to REM was significantly 

shorter on Night 2 compared to Night 1. 
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Sleep architecture measures of the minutes and percent of time spent in Stage 

Delta were greater on Night 2 when compared to Night 1. These differences were 

statistically significant. Amount of time spent in REM was significantly longer on Night 

2 compared to Night 1 for both minutes and percent of SPT. 

The differences in sleep continuity measures of total sleep time, total sleep period, 

time in bed, sleep efficiency, and latency to Stages 1, 2, Delta, and 1-REM were not 

significant when Night 2 was compared to Night 1. Similarly, sleep architecture 

measures of minutes and percent in Stages 1 and 2, and the number of stage occurrences 

were not statistically significant. Finally, sleep quality scores as measured by the S3Q 

Scores and the Nicholson and Stone Scale Scores showed no statistically significant 

difference between Nights 1 and 2. 
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Table 10. Summary of measures of sleep continuity, sleep architecture, and sleep 
quality which did and did not show a statistically significant difference when 
baseline Night 2 is compared to baseline Night 1 

Nonsignificant Findings 

Sleep Continuity 
Total Sleep Time (minutes) 
Total Sleep Period Time (minutes) 
Time in Bed (minutes) 
Sleep Efficiency (percent) 
Latency to Stage 1 (minutes) 
Latency to Stage 2 (minutes) 
Latency to Stage Delta (minutes) 
Latency 1-REM 

Sleep Architecture 
Stage 1 (minutes in) 
Stage 1 (percent of SPT) 
Stage 2 (minutes in) 
Stage 2 (percent of SPT) 
Number of Stages (occurrences) 

Sleep Quality 
·s3Q Scores 
Nicholson and Stone Scale Scores 

Significant Findings 

Sleep Continuity 
Number of Wakes (occurrences) 
Stage Wake (minutes in) 
Stage Wake (percent of SPT) 
Latency to REM 

Sleep Architecture 
Stage Delta (3+4) (minutes in) 
Stage Delta (3+4) (percent of SPT) 
Stage REM (minutes in) 
Stage REM (percent of SPT) 

Sleep Quality 
none 
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CHAPTER FIVE 

Discussion of Results 

The following chapter presents a discussion of the results obtained when measures 

of sleep continuity, sleep architecture, and sleep quality on Night 2were compared to 

Night 1. The findings are then described within the framework of Roy's Adaptation 

Model. The chapter continues with conclusions, and closes with a discussion of the 

implications and recommendations for nursing and future research. 

In looking at the sleep continuity measures across the sleep period time no 

statistically significant differences were found when Night 2 was compared to Night 1 in 

the measures of sleep efficiency, nor in latency to stages 1, 2, Delta, or 1-REM. The 

findings support previous findings by Browman & Cartwright (1980), and Sharpley, 

Solomon, & Cowen ( 1988) who reported no significant differences in sleep continuity 

measures in a motel-like environment and in the home environment, respectively. Sleep 

continuity measures of the number and duration of wakes as well as the percentage SPT 

spent awake were significantly lower on Night 2, reflecting improved sleep continuity. 

These findings were consistent with those of Schmidt & Kaelbling ( 1971 ). The sleep 

continuity measures of increased wake and of increased latency to REM on Night 1 were 

significant and reflect those of Wauquier and colleagues ( 1991) who observed increased 

wakefulness and delayed adaptation to the environment by elderly subjects despite the 

familiarity of the environment. 

When considering the sleep continuity measures for sleep efficiency, total sleep 

time increased on Night 2, while total sleep period time was unchanged. This resulted in 



an increased sleep efficiency index. Although not statistically significant, the latter 

changes may reflect the decreased time spent awake on Night 2. These findings are 

similar to Wauquier and colleagues (1991) who reported a significant increase in sleep 

efficiency index on Night 2 of their study. 

59 

No significant differences were noted in sleep architecture measures of the 

amount of time or percentage of SPT spent in Stages 1 or 2, nor in the number of stage 

occurrences on Night 2 compared to Night 1, indicating that the subjects did not spend 

significantly more time in the lighter stages of sleep on Night 1. The time and percentage 

of SPT spent in Stage Delta and REM were significantly longer on Night 2 and reflect in 

part the findings of Wauquier and colleagues (1991) whose data indicate that elderly 

subjects who slept in their own homes still experienced significantly more time in REM 

on the second night of the study. Again, this suggests an adaptation response by elderly 

subjects that is not reflected in studies in which subjects were younger (Browman & 

Cartwright, 1980; Coble et al, 1974; Schmidt & Kaelbling, 1971 ;Sharpley, Solomon, & 

Cowen, 1988). 

Finally, there were no significant differences in the subjective scores of sleep 

quality on Night 2 compared to Night 1. This may reflect a subjective sense of comfort 

and familiarity with the environment, which in turn may have minimized the impact that 

the environment had on the physiology of sleep, thus promoting a consistent quality of 

sleep. 

The above discussion is placed within the context of Roy's Adaptation Model as 

conceptualized in Figures 1 and 2 (pp. 15-16). The Adaptation Model describes a circular 
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process whereby feedback from adaptive mechanisms affect internal and external stimuli, 

which in turn are modified by the adaptive modes within the context of cognator and 

regulator domains. The adaptations may be effective or ineffective, and feedback to the 

external and internal stimulus domains either attenuates or exacerbates the influences of 

internal and external stimuli on the subject. 

Applying the adaptation model to this study, external stimuli from the 

environment (i.e. monitoring equipment, etc.) trigger the generation of internal stimuli 

from self (i.e. increased awareness of and anxiety related to novelty of environment). 

Adaptation responses may be in response to focal, contextual, or residual stimuli ( e.g., 

past experience in a similar environment such as a hotel; familiarization of the 

environment). Within the overarching framework of cognator and regulator functions, the 

overlap of the four "adaptive modes" of physiologic function, self concept, role function, 

and interdependence influences and shapes the individual's perceptions. The relationships 

of the cognator and regulator domains and the adaptive modes are conceptualized as an 

interactive and dynamic process through which the individual, in responding to external 

and internal stimuli, mobilizes coping mechanisms that result in either adaptive responses 

or ineffective responses. 

If one accepts the assumptions of Roy's Adaptation Model and applies them to the 

role of the nurse in promoting the health of the individual, it follows that modification of 

the environment to support adaptive responses will promote health. In this study, this is 

achieved through recognizing the impact which an unfamiliar environment has on the 

sleep continuity, sleep architecture, and sleep quality of the individual and implementing 
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environmental modifications which minimize the impact of the external environment on 

the internal stimulus and resultant mobilization of coping mechanisms by the individual. 

Through the introduction of personal items and familiar routines into the sleep laboratory 

setting the external environmental stimuli are attenuated. As a result, internal stimuli are 

minimized and should have little or no effect on the physiologic responses to the cognator 

and regulator input. Lack of significant changes in the majority of the sleep measures 

when Night 2 was compared to Night 1 demonstrated this. Although the environmental 

modifications did not totally eliminate all adaptation effects, certainly the overall impact 

of the first night effect was minimized. Given the older age of the subjects, those 

measures that did reach significance may reflect the impact which age has on adaptive 

responses, independent of the environmental modifications. 

Conclusions 

Bonnet and Webb (1976) emphasized the importance of the environment, or surround, as 

it relates to and affects the subject's sense of normalcy and security, stating: 

Sleep is both preceded and accompanied by a complex surround, one that 

must be defined in several dimensions by the sleeper through the sleep 

period. Sleep follows from an active engagement with the environment, 

coexists with a continuing environment, and must related to demands to 

attend to or be wary of relevant aspects of both. In short, a psychological 

'set' always operates around the sleep process. That set may range from 

'everything is normal' to 'something is wrong' in varying degrees. If a 

threat of danger is extreme enough, one simply stays awake. (p. 343). 
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The environmental modifications of this study appear to have attenuated the first 

night effect. The measures of sleep continuity and sleep architecture which were 

significantly different when Night 2 was compared to Night 1 demonstrate that adaptation 

may be a process and agree with previously published data (Schmidt & Kaelbling, 1971; 

Toussaint and colleagues, 1995; Wauquier and colleagues, 1991). 

The three research questions asked "Is there a difference in (1) sleep continuity, 

(2) sleep architecture, and (3) sleep quality in older women during the first night of sleep 

compared to the second night of sleep in a sleep laboratory in which the environment has 

been modified to be home-like and which incorporates familiar routines and items 

brought by the subject?"The data presented above suggest that the familiarization of the 

sleep laboratory environment through the environmental manipulations operationalized in 

this study appeared to decrease but not completely eliminate the sleep continuity and 

sleep architecture disruptions that are characteristic of the first night effect. Findings of 

decreased Stage Wake and latency to REM, and increased Stage Delta (3+4) and REM, 

on baseline Night 2 when compared to baseline Night 1 agree with previously published 

data (Browman & Cartwright, 1980; Schmidt & Kaelbling, 1971) but do not support the 

findings of Coble and coworkers ( 197 4) whose data suggested that first night effect is not 

consistent and may be absent in a comfortable environment. 

Limitations of the study include the absence of a control in the pre-experimental 

design, and the inability to generalize the findings to other populations. Normative data of 

sleep in the elderly to which the data of this study may be compared are limited. Schmidt 

& Kaelbling ( 1971) demonstrated that sleep patterns change in the elderly in that total 
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sleep duration, minutes spent in stage delta (3+4) and in stage REM are inversely 

correlated with age, and sleep latencies and stage shift increase with age. Further, the 

elderly appear to adapt more slowly to novel environments as suggested by W auquier & 

colleagues, a variable that may have significantly impacted the findings of this study. The 

sample size of twelve subjects is considered adequate in sleep research and thus is not 

considered a limitation of this study. 

Implications and Recommendations for Nursing 

This secondary analysis was limited to two consecutive nights of sleep data. 

Previous research has demonstrated that several nights of recovery may be needed before 

the sleep patterns revert to what may be termed normal for the subject, as Toussaint and 

colleagues (1995) demonstrated, stating that "the second night might not adequately 

reflect a habitual sleep pattern, but rather a sleep pattern following partial sleep 

deprivation caused by the first night recording." (p. 467). Future sleep studies of several 

nights duration in the elderly population would provide valuable data regarding the 

impact of first night effect on subsequent nights' sleep patterns, and might provide insight 

into the length of time required for habituation to the environment. The study by 

Wauquier and colleagues ( 1991) suggests that elderly subjects experience sleep changes 

regardless of the familiarity of the environment, in contrast to findings in which younger 

subjects did not exhibit significant sleep changes (Browman & Cartwright, 1980; Coble 

et al, 1974; Schmidt & Kaelbling, 1971; Sharpley, Solomon, & Cowen, 1988). 

Future studies that incorporate the environmental modifications utilized by the 

parent study of this secondary analysis would provide additional data against which to 
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evaluate the effect of a familiarized environment on first night effect. In view of the 

scarcity of sleep research involving elderly male and female subjects, future studies that 

include male and female subjects would provide additional data by which comparisons of 

gender differences in first night effect and other sleep phenomena could be made. Finally, 

incorporating cognitive function assessments would add to the increasing body of sleep 

research data in the elderly, and enable nurses to incorporate research-based information 

into their decision making and care provision to this vulnerable population. 
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