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= 367 to 572), wake time averaged 64 minutes (SEM = 16.1,
range = 2 to 131), wake after sleep onset was 11.5% (SEM =
2.9; range = 0 to 24)], number of awakenings averaged 19.8
(SEM = 4.1; range =1 to 37), mean duration of wake episodes
was 3.1 minutes (SEM = 0.6; range = 1 to 6).

Conclusions: These pilot data suggest that children during
chemotherapy for ALL range between 6 and 10 hours of sleep
with frequent awakenings. Because children are scheduled for
chemotherapy Monday through Friday, the effect of
chemotherapy on sleep activity includes weekends. Larger
studies are needed to examine weekday versus weekend
effects on both the child and the family members. Under-
standing the type and severity of sleep disturbance will con-
tribute to the devel opment of comprehensive interventions that
can benefit both children with cancer and their families.
References:

(1) Hirschfeld S, Moss H, Dragisic K, Smith W, Pizzo PA.
Pain in pediatric human immunodeficiency virus infection:
incidence and characteristics in a single-ingtitution pilot study
[see comments). Pediatrics 1996;98(3 Pt 1):449-52.

(2) Miser AW, McCalla J, Dothage JA, Wesley M, Miser JS.
Pain as a presenting symptom in children and young adults
with newly diagnosed malignancy. Pain 1987;29(1):85-90.

(3) Ferrell BR, Rhiner M, Shapiro B, Dierkes M. The experi-
ence of pediatric cancer pain, Part |: Impact of pain on the
family. Journal of Pediatric Nursing: Nursing Care of Children
and Families 1994;9(6):368-79.

Research supported by Lee, K. (2001). Nursing Research
Training in Symptom Management. NIH/NINR, No. T32
NR07088

259.G

SLEEP HABITS OF STUDENTS IN ELEMENTARY
SCHOOLS, JUNIOR AND SENIOR HIGH SCHOOLSIN
JAPAN.

Takaubu T,! Kanbayashi T,! Tutsui K,! Saito Y,! Aizawa R.!
Mikami M,! Kogawa S?! Takahashi K,! Takahashi Y Shimizu
T259.G

(1) Department of Psychiatry, Akita University School of
Medicine, Akita City, Japan,

Introduction: It is widely accepted that children in Japan
spend shorter timein sleep than they need. The sleep habits of
students have also been atered due to the habit of sitting up
until late at night. However, epidemiological data on sleep
habits among Japanese students are rather scarce (1,2). The
objective of thispaper isto study sleep habits and related prob-
lems among children in elementary schools, students in junior
and senior high schools in Akita Prefecture.

Methods: A self-rated sleep habit questionnaire (SHQ) was
given to 658 schoolchildren in 25 elementary schools (agel0),
803 students in 24 junior high schools (agel3), and 705 stu-
dents in 18 senior high schools (agel6) randomly selected in
Akita Prefecture. The survey was carried out at the time of
regular medical checkup in their schools. The SHQ was a short
version of the questionnaires designed by Hori et a. (3). Those
who replied with effective answer to SHQ were: 578 (87.8%)
schoolchildren in elementary schools, 495 (61.6%) studentsin
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junior high schools, and 577 (81.8%) students in senior high
schools.

Results: The schoolchildren in elementary schools spend
about 9h for sleep, and there was no remarkable difference of
their sleeping habit between weekdays and holidays. Students
in junior and senior high school spend 7h38m and 6h58m in
sleep on weekday respectively (Tablel). The difference of
sleep time between weekday and weekend were over 80m in
them. Those who replied that they slept too short on weekdays
were: 124 (21.5%) among schoolchildren, 200 (40.4%) among
students of junior high schools, and 303 (52.5%) among stu-
dents of senior high schools. When those who slept shorter
than 6h a day were defined as “ short sleepers”, and those who
slept for 9h or longer are defined as “long sleepers’, the short
sleepers were 3 (0.5%), 34 (6.9%) and 106 (18.4%) respec-
tively, and the “long sleepers’ were 330 (57.1%), 48 (19.7%)
and 30 (5.2%) respectively. Among “short sleepers’, those
who replied that they had sufficient time for sleep, i.e. those
who may be regarded as “true short time sleepers’, were 2
(0.3%), 8 (1.6%) and 14 (2.4%) respectively. Among “long
sleeper”, 45 (7.8%) in primary school, 8 (1.6%) in junior high
and 8 (1.6%) in senior high school answered that their sleep
were short or too short. Those who replied that they had taken
afternoon naps at home twice or more per week were 31
(5.4%), 53 (10.7%), and 114 (19.8%) respectively. Those who
nodded off during classes twice or more per week were 45
(7.8%), 93 (18.8%), and 251 (43.5%) respectively.

Table 1

Sleep time of weekdays and weekends, and
discrepancy of sleep time

Elementary |Junior High [Senior High

sleep time Schools Schools Schools

weekdays 8:54 7:38 6:58
weekends 9:11 8:39 8:25
discrepancy 16 m 61 m 87 m

subjective sleep quantity

too short 21.5% 40.4 % 52.5%
short 42.6 % 41 % 352 %
enough / too long 35.8% 18.6 % 12 %

nodding off during

classes twice or more 7.8 % 18.8 % 43.5 %

Conclusions: The results of the present study revea that
schoolchildren in elementary schools in Akita Prefecture seem
to have spent sufficient time for sleep. However, the students
of junior and senior high schools were apparently short of
sleep, and they seem to compensate the shortage of sleep by
extending sleep on weekends. Those who slept 6 hours or less
on weekdays showed rapid increase among the students of
junior and senior high schools. Since “true short time sleepers’
are not many, most of “short sleepers’ are thought to be insuf-
ficient sleepers. Consequently, about the half of students of



senior high schools answered that they nodded off during
classes twice or more per week. These results are quite con-
cordant with previous reports (2,3). Further study should be
needed to elucidate the relationship between sleep habits and
other life styles such as sports habit, attending crammer
school.
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ACADEMIC ACHIEVEMENT AND ATTENTION IN
CHILDREN SCHEDULED FOR ADENOTONSILLEC-
TOMY IN COMPARISON TO CONTROLS

Huffman JL,! Giordani B, Layne JR,! Ruzicka D,! Marriott
DJ,! Weatherly RAL Dillon JE,* Chervin RD?

(1) The University of Michigan,

Introduction: Sleep-disordered breathing (SDB) is among the
most common indications for adenotonsillectomy (AT), but
children who undergo the procedure for other reasons often
have enlarged tonsils and may also be at risk for SDB.1 Con-
sequences of childhood SDB may include inattention, hyper-
activity, and related behaviors, as well as poor school per-
formance.2-3 However, the specific deficits in cognition and
achievement that may be present in children who undergo AT
have not been well defined.

Methods: We recruited 51 children (27 girls) aged 5 to 12
years (M=7.78, SD=1.90): 43 patients had been scheduled for
adenotonsillectomy (AT) and 8 had been seen at ageneral sur-
gery clinic (scheduled for hernia repair). In an ongoing
research protocol, estimates of verbal and nonverbal intelli-
gence were made using the Wechsler Abbreviated Scales of
Intelligence (WASI). Academic achievement was measured
using the specific subtests of the Wechsler Individual
Achievement Test (WIAT). Attention and concentration were
objectively measured using the Integrated Visual and Audito-
ry (IVA) Continuous Performance Test, and subjective ratings
were obtained using the Conners Parent Rating Scale,
Revised: Long Version.

Results: Group means for included variables are presented in
Table 1 below. Independent sampl es t-tests showed that the AT
and control groups did not differ with respect to age or grade.
Furthermore, inspection of estimates of Verbal and Perfor-
mance 1Q scores revealed no significant differences between
the groups. However, the AT group performed more poorly on
a number of academic achievement tests, including Mathe-
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matics Reasoning, Spelling, and Numerical Operations (Table
2). A similar trend was shown for Basic Reading performance.
No difference between the groups was noted for a measure of
Reading Comprehension. Children in the AT group performed
more poorly than the control group on the Auditory Attention
Quotient of the IVA, whereas both groups performed similar-
ly on the Visual Attention Quotient. Parent ratings of opposi-
tional behaviors and cognitive problemg/inattention were sig-
nificantly greater for the AT group as compared to the control
group. No significant differences were noted between the
groups for ratings of hyperactivity.

Table 1
Mean values (standard deviations) for key variables
AT group Control group
Age 7.77 (1.88) 7.88 (2.17)
Grade 2.40 (1.77) 3.13(2.17)
Verbal IQ 108.33 (16.24) [ 114.13 (20.24)
Performance 1Q 104.33 (13.64) | 113.88 (20.59)
Basic Reading 103.14 (15.13) [ 114.75 (17.84)
Mathematics Reasoning | 104.56 (12.59) | 118.63 (12.27)
Spelling 101.09 (13.70) [ 113.63 (16.49)
Reading Comprehension | 104.45 (16.37) | 112.71 (23.75)

Numerical Operations

99.81 (16.52)

114.13 (20.24)

Auditory Attention

77.16 (22.54)

94.13 (20.95)

Visual Attention 83.19 (19.78) |[86.25(29.44)

Oppositional 47.02 (16.22) |46.88 (4.73)

Cognitive 56.65 (16.16) | 48.00 (5.26)

Problems/Inattention

Hyperactivity 53.53(12.99) [47.50(7.01)
Table 2

Independent samples test results
t p = (2-tailed)

Basic Reading -1.94 1.06
Mathematics Reasoning [-2.91 |.01
Spelling -2.30 .03

Reading Comprehension [ -1.14 [.26
Numerical Operations -2.30 .03

Auditory Attention -1.97 .05
Visual Attention -0.37 |.71
Oppositional 2.30 [.03
Cognitive 2.80 .01
Problems/Inattention

Hyperactivity 1.90 [.07

Conclusions: Children who are scheduled to undergo AT, asa
group, demonstrate poorer academic skills and greater audito-
ry attention difficulties than children scheduled for other sur-
gery. Consistent with these results, behavioral ratings by par-
ents demonstrate significant problems with cognition, inatten-
tion, and oppositional behaviors among the AT group. The
results of this study underscore specific academic and behav-
ioral vulnerabilities in children who undergo AT.
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PARENTAL ASSESSMENT OF SLEEP DIFFICULTIES
IN CHILDREN WITH ADHD REFERRED TO A PEDI-
ATRIC SLEEP MEDICINE CENTER.

Crabtree VM, lvanenko A, Gozal D?

(1) Division of Pediatric Sleep Medicine and Kosair Chil-
dren’s Hospital Research Institute, University of Louisville,
Louisville, KY,

Introduction: Based on parental reports, children with ADHD
are believed to be at higher risk for sleep-disordered breathing
(SDB), periodic leg movement disorder of sleep, sleep initia-
tion and maintenance difficulties, and excessive daytime
sleepiness (1-2). To gain more insights into sleep in ADHD,
we conducted a systematic assessment of the most frequent
complaints of parents of children with ADHD referred to a
pediatric sleep medicine center.

Methods: The charts of 86 consecutive children with ADHD
were reviewed. There were 67 male; 75 Caucasian; and their
age range was 3-18 years, with amedian age of 8.3 years. The
parents primary sleep-related complaint leading to the child
referral, and their responses to a structured clinic-based sleep
questionnaire, the Pediatric Symptom Checklist, and the Clin-
ical Attention Problems Scale were extracted.

Results: The majority of these 86 children were on medica-
tions, namely psychostimulants (65%), sleep-promoting
agents (trazodone, clonidine, melatonin; 36%), and other psy-
chotropic agents (valproic acid, sertraline; 22%). In 28% of
the children, co-morbid psychiatric conditions such as mood
and/or anxiety disorders were present. The most frequent
sleep-related complaints were snoring and SDB (60%), rest-
less sleep with or without multiple awakenings (44%), and
delayed sleep onset (43%). Based on the questionnaire, 49%
of children were reported to have long sleep latencies (>30
minutes at bedtime), and the mean estimate for sleep latency
was 61.7 minutes. Furthermore, 79% of parents reported that
their children awoke in anegative mood, and 74% thought that
their child's deep problems were moderate to severe. The
most frequently reported sleep problems included restless
sleep (91%), snoring (78%), somnolence (67%), nightmares
(60%), and nocturnal enuresis (48%). The Pediatric Symptom
Checklist mean score for the sample was 36.3 (normal<28).
Similarly, the mean Child Attention Problems Scale scores for
the inattentive and overactive subscales were 10.8 and 8.2,
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respectively (normal<3).

Conclusions: Children with ADHD present 3 mgjor types of
sleep disturbances. Delayed sleep onset could be related to the
severity of hyperactivity, or aternatively to limit-setting diffi-
culties. Snoring was 7-fold more frequent than in a general
pediatric population, such that SDB may be playing arolein
the daytime and nighttime manifestations reported. In addi-
tion, the frequency of restless sleep may underlie an intrinsic
component of ADHD manifesting during sleep. Thus, system-
atic exploration of actigraphic and polysomnographic patterns
will be needed in children with ADHD and sleep problems, in
order to obtain objective sleep correlates that can ultimately
guide the clinical management of sleep disturbances in these
patients.
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EVENING NAPS AND DELAYED NIGHTTIME SLEEP
SCHEDULE TYPICALLY FOUND IN JAPANESE ADO-
LESCENTS CAUSES THEIR DAYTIME MALFUNC-
TIONING

Fukuda K,! Ishihara K*

(1) Department of Educational Psychology, Fukushima Uni-
versity, Japan, (2) Department of Child Welfare, Faculty of
Human Life Sciences, Notre Dame Seishin University, Japan,

Introduction: Fukuda and Ishihara (2001) administered a
questionnaire concerning sleep related lifestyle to junior high
and high school students and revealed that nighttime sleep
length was shortest and several physical and mental conditions
were worst at high school age. About a half of junior high and
high school students take routine afternoon or evening naps to
keep themselves awake to study at night at home and to com-
pensate for their chronic sleep insufficiency (Fukuda and Ishi-
hara, 2002). At the same time late naps are known to disturb
nighttime sleep. This study aimed at investigating relationship
between the schedule of evening naps and delayed nighttime
sleep and daytime functioning in the Japanese junior high and
high school students.

Methods. Questionnaire concerning sleep related lifestyle,
and physical and mental health was administered through the
teachers to the students of junior-high schools (12-15 years)
and high schools (15-18 years) in Fukushima (North East) and
Okayama (West) prefectures of Japan. About 10,000 students
(5,461 junior high school students, 4,880 high school students)
participated into the survey as a volunteer subject. Students
were classified into groups according to their bedtime and fre-
guency of evening naps. The classification was made in junior
high and high school students separately. MANOVA was con-



ducted to investigate the effects of bedtime and frequency of
naps on several daytime physical and mental symptoms (e.g.,
frequency of nodding off, anxiety, depression, fatigue, irri-
tability, moody on rise).

Results: The statistical test revealed that significant main
effects of evening naps and bedtime were found in the most
daytime symptoms in the both junior high and high school stu-
dents. Fig.1 shows the relationship of frequency of naps and
bedtime with frequency of nodding off during daytime in the
junior high school students. The more frequently the students
take evening naps and the later they go to bed, the more fre-
quently they nod off during daytime.

Figurel
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Conclusions: Students who take frequent naps and/or go to
bed later are found to suffer from undesirable daytime symp-
toms, including daytime sleepiness, suggested by the presence
of frequent nodding. Asthereisalittleindividual differencein
morning rise time among the students compared with their
bedtime, the late bedtime means short nighttime sleep conse-
quently. It is quite understandabl e that the students who go to
bed later showed daytime sleepiness and other undesirable
symptoms, however, the fact that the students who take addi-
tional naps, i.e., longer total sleep time during a day, com-
plained stronger daytime sleepiness and other symptoms
seems more difficult to understand. This finding may suggest
that a custom of taking late naps, which the students intend to
compensate their insufficiency of nighttime sleep caused their
daytime malfunctioning. Custom of taking long naps might be
considered in terms of polyphasic or interrupted sleep and
wakefulness regimen.
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LATE BEDTIMES MAY BE THE NORM FOR EVEN
VERY YOUNG, MINORITY CHILDREN IN URBAN
AMERICA

Sewitch DE,! Levy PS? Bangayan M,2 Chan L,! Olopade CSt
(1) Center for Sleep and Ventilatory Disorders, University of
Illinois at Chicago Medical Center, College of Medicine, (2)
University of Illinois at Chicago School of Public Health,

Introduction: Although the Delay in Adolescent Bedtimes is
well known from large surveys (1-2), it has generally been
assumed that toddlers through pre-teen children go to bed
much earlier than their teenage counterparts. We questioned
this assumption in current American society and hypothesized
that the Delay in Adolescent Bedtimes is an acute, exaggera-
tion of aBedtime Delay Pattern that begins very early in child-
hood and is then reinforced over time by current societal
norms.

M ethods: A retrospective analysis of clinical and polysomno-
graphic dataon 202 children and adolescents (18-monthsto 18
years) evaluated at our Sleep Center for complaints of snoring
and daytime somnolence was performed. Parent/child/teen
reported, Bedtime (BT) and Total Sleep Duration (TSD) data
were available on 157 children and adolescents. We focused
on weeknight, Bedtime and TSD because weekend sleep pat-
terns are usualy different (3). We chose a regression analysis
approach to BT and TSD by Age, Sex, and Race. We then sub-
divided the database into 3 Age groups of 1-5 years, 6-12 years
old, and 13-18 years old.

Table1

Sex Number Percentage
Males 89 56.7%
Females 68 43.3%
Race Number Percentage
African American | 89 56.7%
Hispanic 54 34.4%
Caucasian 14 8.9%

Results: Group demographics are presented in Table 1. There
were 89 males and 68 females with 9% Caucasians and a pre-
dominance of minorities (91%). About 64% of the sample was
considered below the poverty line due to qualification for Pub-
lic Aid Assistance. A regression of reported Sleep Duration
with Age was significant (r=0.4998, F(1,153)=50.95, p=.0000,
Adj R-squared=0.2449). About 25% of the variance in
decreasing, TSD was accounted for by increasing age. There
was a weaker gender difference with girls averaging dightly
less TSD (9 hours, 37 minutes) compared to boys (9 hours, 59
minutes) across the entire age range by a one-tailed, t-test (
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p=.0455). Regression of reported Bedtime failed to demon-
strate significance by Age, Gender, or Race. Results for Gen-
der distribution of BT and TSD across the 3, Age-groups are
presented in Table 2. There were no gender differences in
either BT or TSD by Age groups. However, the Adolescents
had a Later Bedtime (F(2,155)=8.31, p=.0004) and shorter
TSD (F(2,154)=17.22, p=.0000) than both of the younger age
groups. While there were no significant differences in BT or
TSD between the 1-5 year and 6-12 year age groups, the Late
(9:38pm), average Bedtime of the 1-5 year olds was striking
(See Table 2).

Table 2.

Ages 1-5 Ages 6-12 | Ages 13-18
Number 61 75 21
(M,F) (40,21) (37,38) (12.,9)
Mean 9:38pm 9:20pm 10:10pm
Group BT
BT — Females | 9:31pm 9:19pm 10:26pm
BT — Males 9:41pm 9:22pm 9:59pm
Mean 10hrs25mins | 9hrs50mins | 8hrs4mins
Group TST
TST -Females | 10hrs4 mins | 9hrs49mins | 7hrs40mins
TST - Males 10hrs38mins | 9hrs51mins | 8hrs23mins

Conclusions: The Late Bedtime of Adolescence may be an
acute exaggeration of a delayed bedtime that is set early in
childhood development and reinforced by current societal
practice. An acute, additional delay specific to the adolescent
years also appears to be present.
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SLEEP ORGANIZATION IN PREMATURE 33/34-
WEEK POSTMENSTRUAL AGE INFANTS TREATED
WITH MAINTENANCE-DOSE CAFFEINE.
Curzi-Dascalova L,t Aujard Y;! Gaultier C,2 Rajguru M1

(1) INSERM, EPI9935, Service de physiologie, Hopital
Robert-Debré, Paris, (2) Service de Néonatologie, Hbpital
Robert-Debré, Paris.,

Introduction: Behavioral sleep-wake states, an index of nor-
mal brain development and functioning (ref. in 1), may be
atered by caffeine, which is currently used to prevent or
decrease apness in premature babies (2).

M ethods: To assess the potential effect on sleep organization
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of caffeine in standard maintenance dosages, we performed
10-hour polysomnographic recordings (3) in 15 neurological-
ly normal and clinically stabilized, appropriate-for-gestation-
al-age 33/34-week postmenstrual age (w PMA) neonates, of
whom ten had been treated for longer than 3 days with once-
a-day ora caffeine citrate, 5 mg/kg, given around 2 p.m. We
analyzed (a) the usual sleep-wake parameters, including wake-
fulness (W), active sleep (AS), quiet sleep (QS), and indeter-
minate (IS) sleep expressed as the number of episodes, dura-
tion, and percentage of total sleep time (TST)b; (b) the dura-
tion and order of parameter modifications during transitions
(trans) between the main AS and QS states and; (c) the char-
acteristics of morning data (before caffeine) compared to
evening data (after caffeine). Statistical analyses were per-
formed using a multivariate linear model, taking into account
independent effects of morning versus afternoon, caffeine ver-
sus no caffeing, AS versus QS, and transition from AS to QS
versus from QS to AS, with the subject factor as a cluster.
Because data distribution was non-normal, al analyses were
tested aso by the nonparametric Wilcoxon rank-sum test. A
chi-square test was designed to analyze the order of parameter
changes during between-state transitions.

Results: We found no significant differences between the con-
trols and the infants on maintenance caffeine. The main data
are shown on the following table:

Table 1

Criteria Caffeine No Caffeine Pvalue
W: number 149+ 89 20.4+11.3 0.3
AS: number 26.7+ 6.8 336+9.8 0.2
QS: number 97+3 9+35 0.9
IS: number 30.7+6.9 282+8 0.6
W:%of record. 6.1+4.3 76+43 05
AS: % of TST 64.3+9.7 63+ 15.2 0.8
QS: % of TST 148+ 34 149+54 1
IS: % of TST 209+ 8.2 22.1+105 0.8
State trans(n) 816+ 229 91.2+15.1 0.4
AS-QStrans(min) 6.4+ 3.1 6.1+37 0.7
QS-AStransg(min) 1.7+1.8 15+18 0.7

Conclusions: We conclude that caffeine in a standard mainte-
nance dosage does not modify sleep organization in neurolog-
ically normal and clinically stable 33/34 w PMA infants.
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IMPACT OF MOOD, FUNCTION, AND BEHAVIORAL
DISTURBANCE ON THE SLEEP OF ALZHEIMER’S
DISEASE PATIENTSAND CAREGIVERS

McCurry SM,1 Vitiello MV,t Logsdon RG! Gibbons LE,! Teri
Ll

(2) University of Washington,

Introduction: Most of the research on sleep disturbances in
persons with Alzheimer’s disease (AD) has examined the
changesin sleep architecture and circadian rhythms associated
with the disease. Little is known about the psychosocia fac-
tors that may alter an individua'’s risk for developing or not
developing sleep problems, or that may influence their persist-
ence and severity.

Methods: Subjects were 24 AD patients (mean age = 78.2
years; mean dementiaduration = 5.5 years; 65% male) recruit-
ed as part of an ongoing study of sleep disturbance in demen-
tia (the NITE-AD study). Subjects had at |east one sleep prob-
lem on the Neuropsychiatric Inventory (NPI) Nighttime
Behavior scale occurring three or more times per week. One
week of sleep-wake activity was inferred for patients and their
family caregivers (mean = 66.8 years, 96% female) using an
Actillume Sleep Watch. Nocturnal in-bed sleep periods were
determined from daily sleep logs kept by caregivers during the
same period. Patient behavioral disturbance (Time-Based
Behavioral Disturbance Questionnaire, TBDQ); Revised Mem-
ory and Behavior Problem Checklist, RMBPC; Agitated
Behavior in Dementia, ABID), cognitive and functional status
(Mini-Mental State Examination, MMSE; Lawton-Brody
Physical Self-Maintenance [ADL] and Instrumental Activities
[TADL] scales), and mood (Cornell Depression Scale) were
rated by caregivers and trained interviewers. Patient self-rat-
ings of mood (Geriatric Depression Scale, GDS) and caregiv-
er self-ratings of sleep (Pittsburgh Sleep Quality Index, PSQI)
were also completed.

Table 1

Baseline actigraphic sleep characteristics
{mean values)

Variable Patient Caregiver
Bedtime 9:34 pm 10:37 pm
Rizing time 7:22 am 7:15 am
Time in bed 9.4 hours 8.2 hours
# awakenings 10.2 5.4

Total sleep time 7.5 hours 7.4 hours
Sleep efficiency .81 .91

% sleep med use 26% 22%
PSQI - 3.6

Results: Table 1 shows mean baseline sleep characteristics for
patients and caregivers. Caregivers reported an average of 3.3
patient sleep problems on the NPI occurring 3 or more times
per week (range 1 - 5 problems), including waking the care-
giver at night (85%), excessive daytime sleepiness (67%), and
wandering/inappropriate acts (63%). Patient and caregiver
bedtime (r = .66), rising time (r = .62), and acrophase time (r
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= .83) were al significantly correlated (p < .01). Decreased
patient sleep was associated with self-reported depression
(Table 2). Decreased caregiver sleep was associated with
greater patient cognitive and functional impairment, and over-
all levels of behaviora disturbance. Similar athough less
robust patterns were observed between patient sleep, cogni-
tive/functional status, and agitation. Caregiver circadian quo-
tient of sleep (24-hr amplitude over mesor) was inversely
related to total ABID (r = -.42; p < .05) scores, further sug-
gesting the relationship between patient behavior problems
and circadian organization of sleep in caregivers. No associa-
tions with patient or caregiver demographic characteristics
were observed.

Table 2

Correlations of patient d ata with total patient
and caregiver sleep time (Pearson’s Product Moment
Correlation, r; *p < .05, **p < .01)

Variable Patient Caregiver
MMSE 0.34 0.56%*
ADL 0.01 -0.17
IADL -0.21 -0.44%
GDS -0.66* 0.01
Cornell -0.04 -0.03
RMBPC, depresgion -0.17 -0.14
RMBPC, disruption 0.16 -0.58*%*
TBDQ, total disruption 0.16 -0.48*
ABID 0.33 -0.54%*

Conclusions: The study provides preliminary evidence of the
rel ationship between depression and sleep disturbance in com-
munity-dwelling AD patients, and the influence of patient cog-
nitive, functional, and behavioral disturbance on the sleep of
family caregivers. Limitations of the study are the imprecision
of monitoring sleep/wake from wrist activity and the relative-
ly small number of participating patient/caregiver dyads to
date. Future research should further explore the extent to
which mood, cognitive/functional status, and behaviora dis-
turbances interact with disease progression to impact the sleep
of AD patients and their family caregivers.

Research supported by the National Institute of Mental
Health, KO1 MH01644.

266.H

SLEEPAND MEMORY IN OLDER ADULTS
Maresky HS, Razmy S, McAndrews MP, Kayumov L, Shapiro
CM

Introduction: Sleep disturbances and memory impairment are
common complaints in older adults and previous studies have
suggested a connection between the two. Poor sleep also leads
to problems with daytime functioning, and the relationship
between memory and daytime functioning warrants further
investigation. The aim of this study was to ascertain if poor
sleep and impaired daytime functioning (excessive daytime
sleepiness (EDS), fatigue, decreased alertness) can affect

Sleep Research Society  A201

-
&
=
m
Pu)
-
X
a
()
oy
Z
=
>
3
O
Z
)]




)
Z
S
=
<
-
Z
LLJ
0
L
o
o
o
L
0
@)
o

SLEEP, Val. 25, Abstract Supplement 2002

memory in older adults.

M ethods: Our independent variables consisting of sleep qual-
ity (Pittsburgh Sleep Quality Index), EDS (Epworth Sleepi-
ness Scale), fatigue (Fatigue Severity Scale) and aertness
(The Toronto Hospital Alertness Test) were subjectively
assessed using the aforementioned questionnaires. These vari-
ables were correlated with memory which was assessed using
the following tests: Hopkins Verbal Learning Test , Letter —
Number Sequencing Test , Digit Symbol - Coding Test and
Incidental Learning, and the Anima Naming Test. Subjects
were recruited from community retirement homes.

Results: Fifty healthy subjects (average age: 77; range: 60-97)
were included in this study. No significant differences were
found between the independent variables and the different
components of memory measured. The results indicated that
poor sleep quality, EDS and aertness did not significantly cor-
relate with each other. However, fatigue was positively corre-
lated to poor sleep quality [p<0.001], positively correlated to
EDS [p<0.002] and negatively correlated to alertness
[p<0.001].

Conclusions: Poor sleep quality, EDS, fatigue and impaired
alertness did not significantly correlate with the different com-
ponents of memory measured. These findings suggest that
these variables do not contribute to memory impairment in
healthy older adults. Our study further demonstrated that our
measures of sleep quality, sleepiness and al ertness were sepa-
rate and independent constructs while fatigue was not and was
strongly correlated to sleep quality, sleepiness and alertness.
Other factors such as medication use, medical history and
alcohol/drug abuse may contribute to memory impairment in
older adults, but these were not investigated in this study.

267.H

AGE-RELATED GENE EXPRESSION PROFILES IN
MURINE HIPPOCAMPUS

Terao A Freund YR! Apte-Deshpande Al Morairty SR!
Eynon BPR? Kilduff TS

(1) SRI International, (2) Silicon Genetics,

Introduction: A frequent correlate of human aging isadecline
in neurological functions such as sleep, learning and memory.
Functional declines in these parameters have also been
observed in aged rodents. The hippocampus is clearly
involved in both learning and memory and exhibits theta activ-
ity during REM sleep. In a companion abstract, we describe
age-related changes in the levels of both hypocretin/orexin
receptor 1 and 2 mRNAs in the hippocampus of male
C57BL/6 mice. To obtain a more global view of the changes
in gene expression in the aged hippocampus, we examined this
brain region in young (3 mo), middle-aged (12 and 18 mo) and
old (24 mo) male C57BL/6 mice using Affymetrix Murine
U74A GeneChips.

Methods: Mice (n=3 per age group) were sacrificed between
1100-1400h and hippocampi removed and quick-frozen. Total
RNA was isolated and the 3 samples pooled for each age
group. Double-stranded cDNA was synthesized from 20 ug
total RNA per pool. Biotinylated cRNA was synthesized using
these double-stranded cDNAs as templates and was then
chemically fragmented before hybridization. The four cRNA
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samples were hybridized to Murine U74A GeneChips
(Affymetrix, Santa Clara, CA). The tissue sampling, RNA
extraction and hybridization was repeated on another set of
mice (n=3 per age group) so that a total of eight GeneChips
were used in this aging study. Data were analyzed using the
Affymetrix Microarray Suite 4.0 and GeneSpring version 4.1
(Silicon Genetics, Redwood City, CA).

Results: 4514/12488 elements represented on the GeneChip
(36.1%) were categorized as “present” in al four age groups
in the two replicate experiments, indicating that only athird of
genes are congtitutively expressed in the hippocampus across
all ages. Of these, the expression of 74 known genes and 54
ESTs changed in direct proportion with age. These 128 ele-
ments were subjected to hierarchical cluster analyses includ-
ing GeneTree, Experimental Tree, and Self-Organizing Maps
(SOM). Using a 2x2 SOM, 95 elements showed increased
expression and 33 elements showed decreased expression with
age. Among those genes indicated to systematically increase
with age are the precursor mRNA for beta2-microglobulin, tis-
sue plasminogen activator (tPA), the immediate early gene
Jun-D and the mRNA for the prion protein. Genes whose
expression decreases with age include the potassium channel
Kv4.2, the G protein beta 1 subunit and beta-actin.
Conclusions: These resultsindicate that a small percentage of
genes either increase or decrease in expression in the hip-
pocampus in direct proportion to age. Whether such changes
in mRNA levels are reflected in protein levels, as well as the
functional consequence of such changes, remain to be eluci-
dated. However, tPA mRNA has previously been found to
increase in the cerebral cortex after sleep deprivation and
prion knockout mice are known to have an atered sleep/wake
distribution.

Research supported by IRO1IMH61755 and
1RO3AG18118

268.H

AGE AND SLEEP LATENCY: A META-ANALYSIS
Floyd JA,! Janisse JJ,t Ager JW?

(2) College of Nursing, Wayne State University, (2) Center for
Healthcare Effectiveness Research, Wayne State University,

Introduction: The purposes of this meta-anaysis were: (a)
Precise estimation of the correlation between age and sleep
latency (SL); and, (b) exploration of factors affecting the mag-
nitude of this correlation. It is generally accepted that sleep
characteristics change over the lifespan and are normal in the
sense of typical; however, questions remain regarding the
extent to which reported sleep changes are due to aging itself
versus other factors. In an earlier meta-analysis we were
unable to account for differences in reported correlations
between age and SL (1). This meta-anaysis refines and
extends the earlier study by exploring the influence of many
uncontrolled health, substance use, and sleep schedule vari-
ables.

M ethods. Studies were included in this meta-analysis if they:
(a) werereported in English, (b) measured SL by polysomnog-
raphy in a sleep laboratory setting, and (c) provided statistical
information required to estimate rho. Search, retrieval, and



coding methods have been reported previously (1). Three
scores were computed for each study reflecting the extent to
which: (8) unhealthy subjects were eliminated, (b) psychoac-
tive substance use was eliminated, and (c) sleep schedule vari-
ables (circadian, homeostatic, and fist-night) were controlled.
Standard methods for averaging and analyzing correlations
were used including Fisher’s r-to-Z transformations, weight-
ing effect sizes by sample size, homogeneity testing, and use
of weighted regression analysis to examine possible modera-
tors (2).

Results: Reported correlations between age and SL (N=24)
ranged between -.60 and .81. After winsorizing two outliers
the correlations ranged between -.03 and .48. The subsequent
test for homogeneity was not rejected (Q = 20.13, p=.63). The
weighted mean r was .176 (95% CI = .113-.238). Neither fail-
ure to eliminate unhealthy subjects nor lack of control of sleep
schedul e factors moderated reported correlations. There was a
trend toward psychoactive substance use moderating correla-
tions (z = -1.86, p=.06). Examination of each psychoactive
substance showed that failure to control for alcohol use
accounted for a significant amount of variance in reported cor-
relations (QBET = 4.23, p=.04). The average correlation
between age and SL for samples from studies where alcohol
use was controlled (n=10) was .112, whiler = .243 for samples
from studies failing to report control for acohol use (n=14).
Further examination of studies showed the mean SL for
younger subjects was significantly shorter in uncontrolled
(M=12.5 min.) than controlled studies (M=19.1 min.), t(22) =
2.84, p = .01, but not significantly different for older subjects.
No significant gender differences were found, but few all-
female samples were available for analysis.

Conclusions: A small but significant positive correlation
appears to exist between age and SL. Given the Q-test was not
significant, it is possible that variance in correlations is due to
normal variation from study to study; however, failure to con-
trol for alcohol use during studies may inflate the observed
correlation between age and SL by shortening younger sub-
jects' SL.

References:

(1) Floyd JA, Medler SM, Ager JW, Janisse JJ. Age-related
changes in initiation and maintenance of sleep: A meta-analy-
sis. Res Nurs Hesalth 2000;23:106-17.

(2) Cooper H, Hedges LV. The handbook of research synthe-
sis. NY, Russell Sage, 1994.

Research supported by RO1 NR 03880, Aging-Related
Sleep Changes: A Meta-Analysis.
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ARGININE IMPROVES SLEEPIN ELDERLY MEN
Seiger Al Weikel J,! Held K,! Schmid D,! Ziegenbein M1t
(1) Max Planck Institute of Psychiatry, Munich, Germany,

Introduction: Somatostatin is the major endogenous antago-
nist of growth hormone (GH)-releasing hormone (GHRH) in
the release of GH. GHRH and somatostatin exert also antago-
nistic effects on sleep. Pulsatile iv GHRH promoted slow
wave sleep and GH and inhibited cortisol in young men. Sleep
was impaired after somatostatin in elderly subjects (1). In old
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rats somatostatin activity is not much affected whereas GHRH
activity decreases (2). Hence the influence of somatostatin
functionally dominates. This may explain the reduced efficacy
of exogenous GHRH to promote sleep in the elderly (1) and
the parallel decrease of SWS and GH during ageing as well .
Arginine is known to antagonize somatostatin and to facilitate
the effects of GHRH on GH during aging. The aim of our
study was to investigate the capacity of arginine to counteract
the age-dependent decline of the influence of endogenous and
exogenous GHRH on sleep in elderly men.

Methods: In a double blind randomized protocol 8 healthy
elderly men (age mean + SD 69.7 + 7.3 years) participated in
3 sessions, which were divided by one week. Prior to study
diseases were excluded by extensive examinations including
sleep-EEG screening for sleep apnea syndrome and RLS. Each
session consisted of one night of adaptation and one examina-
tion night. During the latter sleep EEG (2300-0700) and the
secretion of ACTH, cortisol and GH (2200-0700) were inves-
tigated simultaneously. In order to do this blood specimens
were collected every 20 min via long catheter between 2200
and 0700. During the examination nights subjects received
either placebo (A) or infusion of 29.5 g L-arginine-hydrochlo-
ride (2205-2335) in combination with hourly iv administration
of placebo (B) or 4 x 50 pg GHRH (C). Group differences
were analyzed by tests with contrastsin MANOVA.

Results: Intermittent wake time (min) decreased significantly
in group C (mean =+ SE.M. 102.06 + 16.64) vs. group A
(11856 *+ 19.58; p<0.05). Stage 4 time (min) increased
(p<0.05) in groups B (4.25 + 3.71) and C (2.75 £ 2.13) vs.
group A (0.88 + 0.54). GH secretion was elevated significant-
ly (p<0.05) in group C (mean area under the curve [ng/ml x 20
min] 30.07 + 8.28) vs. group A (8.65 + 2.11). Other sleep-EEG
and endocrine variables including ACTH and cortisol secre-
tion did not differ between groups.

Conclusions: Our data show an increase of stage 4 sleep after
arginine infusion near to sleep onset in elderly men. Combined
administration of arginine and GHRH prompted increases of
stage 4 deep and GH and a decrease of wakefulness. The
sleep-promoting effect in this protocol was superior to admin-
istration of GHRH only in elderly men and women in our pre-
vious study (1). We suggest that somatostatin antagonism by
arginine facilitates the promotion of sleep by endogenous and
exogenous GHRH in the elderly.

References:

(1) Steiger A, Holsboer F: Neuropeptides and human sleep.
Sleep 1997;20:1038-1052.

(2) Sonntag WE, Gottschall PE, Meites J. Increased secretion
of somatostatin-28 from hypothalamic neurons of aged ratsin
vitro. Brain Res 1986;380:229-234.

Research supported by a grant from the Deutsche
For schungsgemeinschaft (Ste 486/5-1).
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270.1

THE BODY POSTURE OF SLEEP-DEPRIVED SUB-
JECTS AFFECTS PERFORMANCE ON THE PSY-
CHOMOTOR VIGILANCE TASK

Caldwell JA! Prazinko BF,! Caldwell JLt

(1) Aeromedical Research Laboratory,

Introduction: Relatively little research has examined the
impact of body posture on arousal. However, researchers have
established alink between sleep quality, sleepiness, and body
posture. Nicholson and Stone\\1\V found that volunteers slept
more poorly when reclining than when lying down. Cole\2\V/
found that tilting volunteers from areclined to an upright posi-
tion increased the time to sleep onset and produced more high-
frequency EEG. Caldwell, Prazinko, and Hall\3\V found that
sitting versus standing improved aertness as indicated by a
reduction in slow-wave EEG activity. In the present study, the
effects of posture on psychomotor vigilance were examined.
Methods. Sixteen subjects between the ages of 22 and 45
were tested during 27 hours of continuous wakefulness fol-
lowing a 2-day rotation from day to night shift. Each volunteer
completed a 10-minute Psychomotor Vigilance Task (PVT)
after 3, 7, 11, 19, 23, and 27 hours awake. During half of the
sessions, volunteers remained seated, and during the other
half, they stood (the sit/stand order was counterbalanced).
These data are a subset of alarger set of data collected during
this study.

Results: A within-subjects analysis of variance revealed ses-
sion main effects on overal reaction time (RT), the slowest
RT, the fastest RT, and the percentage of performance lapses
(p<.05). These were due to a linear slowing of performance
from the first to the last session. Posture main effects on the
fastest RT and the percentage of lapses (p<.05) resulted from
better performance under the standing versus the sitting con-
dition. Session-by-posture interactions were observed on the
overal RT, the slowest RT and the percentage of |apses aswell
(p<.05). Analysis of simple effects on reciprocal (but not raw)
RT data reveaed better performance under standing than sit-
ting at the last three sessions. The percentage of lapses was
smaller under standing than sitting at the last two sessions.
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Conclusions: These results suggest that the improved physio-
logical arousal previously associated with upright posture con-
tributes to improved performance as well. This is especially
true when subjects are deepy.

References:

(1) Nicholson N,Stone,BM: Influence of back angle on the
quality of sleep in seats. Ergonomics, 1987;30(7):1033-1041.
(2) ColeRJ Postural baroreflex stimuli may affect EEG
arousal and sleep in humans. JAppl Physiol, 1989;67(6):2369-
2375.

(3) Cadwell JA,Prazinko BFHall K K: The effects of body
posture on resting electroencephalographic activity in sleep-
deprived subjects. Clinical Neurophysiology, 2000:111:464-
470.
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SLEEP DEPRIVATION ABOLISHES MAINTENANCE
OF LONG-TERM POTENTIATION IN CA1

Davis CJ,! Kramar EA,! Harding JW;2 Wright JWt

(1) Washington State University, (2) Universtiy of California-
Irvine,

Introduction: The lack of post-training sleep is detrimental to
performance on a variety of procedural and declarative mem-
ory related tasks. In addition, neurona activity is augmented
during REM sleep following task acquisition in the hippocam-
pus (a known memory area) and several other cortical areas.
These findings have led to the conclusion that sleep is crucial
for the acquisition and consolidation of memory. Long-term
potentiation (LTP) is an increase in synaptic efficacy as the
result of repeated stimulation. This electrophysiological phe-
nomenon is the putative basis of memory at the cellular level.
LTP has a transient “induction phase” sustained by kinase
activity, followed by a more permanent “maintenance phase”
upheld by gene expression and protein synthesis.

M ethods. Male Sprague-Dawley rats (150-250 g) were divid-
ed into three groups: Control (C), Pedestal Control (PC), and
Sleep Deprived (SD). Prior to sacrificing, SD rats were sleep
deprived for 2 consecutive days for 12 h during thelight cycle.
Deprivation was accomplished by the flowerpot method using
stacked pots with a base diameter of 4.5cm surrounded by
water (5cm deep). The PC rats were treated identical to the SD
rats except their flowerpot base diameter was large enough for
them to rest comfortably (7cm). The C rats spent those two



daysin their home cage. On the morning of the third day, each
rat was anesthetized and decapitated. Following extraction of
the hippocampus, slices from the middle third portion (400 um
thick) were transferred to a gassed (95%, 02/5%, CO2) incu-
bation chamber containing aCSF. After at least 1 h (at 24 °C)
single dlices were secured in a perfusion-recording chamber
and were superfused with gassed aCSF (30-31°C) at 1-1.5
ml/min. Glass micropipettesfilled with 0.15M NaCl (2 - 3 M-
Ohms) were used to record from the CA1 stratum radiatum
layer. A concentric bipolar stimulating electrode was posi-
tioned adjacent to the recording electrode and provided ortho-
dromic activation of the Schaffer collaterals. LTP induction
consisted of 10 theta burst stimulations containing four pulses
at 100 Hz each, separated by 200 ms. High frequency stimula-
tion was repeated three times with an inter-train interval of 10
s. Extracellular signals were amplified (gain 1000x) and fil-
tered (1 kHz). Three successive peak slope measurements of
the initial phase of the fEPSP response were averaged and
recorded for 30-min post-tetanus.

Results: The PD group showed a slight decrement in fEPSPs
compared to the C group. The SD group showed normal
induction to 70% above baseline, followed by a marked
decline to 50% below baseline.

Conclusions: This suggests an interference with the biochem-
ical pathways that sustain the maintenance phase of LTP. Pos-
sible mechanisms underlying this sleep-deprivation-induced
impairment of LTP will be discussed.

272.1

DOES SLEEP DEPRIVATION AFFECT EFFORT?
Engle-Friedman M,! Riela St Davis CM,! Golan R* Murthy
A2

(1) Baruch College of the City University of New York, (2)
Pacific Graduate School of Psychology,

Introduction: Sleep loss increases fatigue and seems to
deplete internal resources. Holding (1983) suggests that for
tests of fatigue and effort to be maximally sensitive, they must
include options to shift to low-effort work preferences. This
study sought to understand how sleep loss of one night affects
effort and motivation by examining choice behaviors when
participants are free to increase or decrease task demands.

M ethods: Twenty-two male and thirty-six female undergradu-
ates were randomly assigned to either a no sleep deprivation
(NSD) condition or to one night of sleep deprivation (SD). The
participantsin the NSD group slept in their homes and the par-
ticipants in the SD group were kept awake in the Department
of Psychology for one night. All participants were assessed at
9:00 AM. Four tasks assessed effort. The math task presented
a series of 40 consecutive addition problems. The verbal task
presented a series of 30 consecutive trivia questions. The math
and verbal questions were organized into five levels of diffi-
culty. Prior to each math or verbal problem, each participant
selected the level of difficulty of the next problem. In a non-
academic task choice each participant chose one task, from a
list of five tasks, to perform for the next 20 minutes. The five
tasks had been normed for perceived difficulty. A subjective
effort question asked participants to rate the effort they had
applied to the entire assessment. The assessment al so included
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the Stanford Sleepiness Scale, the Profile of Mood States, a
simple reaction time task, and a sleep diary.

Results: Analyses of variance indicate that both groups report-
ed equivalent effort expenditures. However, the SD group was
significantly more likely to choose simpler math problems
throughout the entire assessment [F(1,56) = 5.062, p < .05]
beginning with the first trial. There were no differences
between groups in the percentage of correct responses. The SD
participants were also significantly more likely to select the
least difficult non-academic tasks [F(1,56)= 5.486, p < .05].
Difficulty of task chosen was negatively correlated with reac-
tion time (r= -.277, p<.05) and sleepiness (r= -.429, p < .01).
There was no difference between groups on the verbal effort
assessment task.

Conclusions: Sleep loss results in low effort work prefer-
ences. Participants, however, do not perceive a reduction in
effort. The maintenance of correct responsesin sleep deprived
participants occurs at the expense of task difficulty. These
results support the compensatory regulation model (Hockey,
Wastel and Sauer, 1998; & Kahneman, 1971) which suggests
that under the stress of sleep deprivation, active reductionsin
task difficulty are necessary to maintain effective responding.
Methods of assessing sleep deprivation must include tasks
sensitive to low and high effort strategies.

References:

(1) Holding DH. Fatigue. In Hockey GRJ, ed. Stress and
Fatigue in Human Performance. Chichester:Wiley, 1983:145-
168.
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NAPPING AND SLOW-RELEASE CAFFEINE AS
COUNTERMEASURES TO DRIVER SLEEPINESS: A
DRIVING SIMULATOR STUDY

Cluydts RJ,! De Valck E,1 De Groot E?

(1) Dept. of Cognitive and Physiological Psychology, Univer-
sity of Brussels, Belgium,

Introduction: Two countermeasures to driver sleepiness
induced by partial sleep deprivation - a 30-minute nap and 300
mg slow-release (SR) caffeine - were evaluated experimental -
ly by using adriving simulator. Untill today, driving simulator
studies comparing the value of naps and caffeine as counter-
measures were only done using immediate-release caffeine
(Horne & Reyner, 1996).

Methods. Twelve subjects, with a mean age of 21.9 years,
underwent four experimental conditions, a 30-minute nap
opportunity or no nap opportunity with 300 mg SR caffeine or
placebo, according to a Latin square design and with a one-
week washout. The nights before the testing days subjects
were allowed 4.5 hours time in bed at the laboratory. Driving
performance was measured twice by a 45-minute driving task
on a simulator (De Vack & Cluydts). Subjective
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sleepiness/alertness and mood were assessed four times, by
means of the SSS and POMS. A MANOVA procedure was
used for the statistical analysis of this 2(NAP)x2(SUB-
STANCE)x2(TIME) design.

Results: The level of lane drifting was lower following SR
caffeine intake as compared with placebo and this effect was
more  expressed in  the  afternoon  sessions
[F(1,11)=7.60;p<0.05]. The administration of SR caffeine also
significantly reduced subjective sleepiness [Rao’s
R(3,9)=4.23;p<0.05]. A nap only led to a decrease in lane
drifting in the morning sessions. The speed deviation and acci-
dent liability parameters yielded no significant differences
between any experimental conditions.

Table 1

Means for lane drifting (cm), speed deviation (km/h)
and accident involvement (%)

Condition | Lane Speed Accident
Drifting Deviation | frequency
Nonap 31.80 3.02 6
Nap 31.14 3.00 8
Placebo 32.88 294 6
Caffeine 30.06 3.08 8
9:00 am 31.74 342 12
1:00 pm 31.20 2.60 2

Conclusions: A 30-minute nap opportunity and 300 mg of SR
caffeine both turned out to be successful in counteracting driv-
er sleepiness. The remedial effect of SR caffeine was more
expressed and lasted longer as compared to that of the nap.
This suggests that it represents a val uable countermeasure that
- in some circumstances - is preferred to anap. However, these
findings need to be replicated in rea traffic situations and
some potential risks related to SR caffeine have to be investi-
gated.

References:

(1) DeValck E, Cluydts R. Slow-release caffeine as a counter-
mesasure to driver sleepiness induced by partial sleep depriva-
tion. J Sleep Research 2001;10:203-209
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THE NIGHT FLOAT ROTATION TO DECREASE RES-
IDENT SLEEP DEPRIVATION: GOOD SOLUTION OR
A NEW PROBLEM?

Cavallo A*2 Ris MD,12 Succop PAL2

(1) Children's Hospital Medical Center, Cincinnati, Ohio, (2)
University of Cincinnati College of Medicine,

Introduction: Serious incidents in patient care have been
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attributed to work overload and night call duty for physicians
in training (1). To correct these problems residency programs
developed the night float rotation characterized by night call
duties without daytime work. Shift work, however, is associ-
ated with sleep disturbances, mood alterations and diminished
alertness (2). We evaluated the impact of night float on resi-
dents' sleep, attention and mood.

Methods: Night float at our hospital consists of work from
midnight to 8-9AM for 2 consecutive weeks with 3 inter-
spersed days off. Study participants were 38 residents, 13
male, 25 female, ages 28.7 + 1.7 years. The study included 1
night float phase and 1 or 2 control phases of 2 consecutive
weeks of daytime work. In al phases residents completed a
sleep diary daily and performed tests of attention (Conners
continuous performance test) and mood (Profile of Mood
Symptoms) 3 times a week. All 38 residents completed one
night float phase; 10 completed one and 28 completed two
control daytime phases.

Results: The duration of the main sleep period for daytime and
night float was 7.2 + 1.7h and 6.3 £ 2.5h, respectively, p <
0.0001. During daytime 48% of the main sleep periods had
only 0 or 1 awakening and 52% had 2 or more awakenings. In
contrast, during night float only 38% of the main sleep periods
had 0 or 1 awakening, while 62 % had 2 or more awakenings.
Measures of attention were not significantly different between
daytime and night float and they were, respectively: omission
errors 1.42 £ 4.52 and 4.04 + 15.85; commission errors 9.57 £
7.29 and 10.22 + 8.03; mean hit reaction time in milliseconds
337.09 + 62.2 and 340 £ 64.9; and hit reaction time block
change -0.00271 + 0.02809 and 0.00169 + 0.02. Likewise,
mood measures of tension-anxiety, depression-dejection,
anger-hostility and confusion-bewilderment were not signifi-
cantly different between the two phases. In contrast, the scores
for vigor-activity and fatigue-inertia were significantly differ-
ent between the two phases and they were, respectively, for
daytime and night float: vigor-activity 14.71 + 7.11 and 10.43
+ 6.93, p = 0.019, and fatigue-inertia 5.17 + 4.75 and 8.94
6.04, p < 0.0001. There was no significant effect of the order
(sequence) of the two study weeks per phase on any of the
sleep, attention or mood variables.

Conclusions: This study shows that the night float rotation,
which is characterized by a sudden reversa of sleep/wake
activities during residency training, is accompanied by signif-
icant alterations in sleep with decreased sleep duration and
more frequent awakenings, increased fatigue and decreased
vigor. Despite these problems, residents were able to maintain
adequate alertness in a testing situation. Alertness tests, how-
ever, may not fully represent actual work performance, which
may be compromised by sleep deprivation and shift change.
Further studies are needed to examine the full impact of the
night float rotation on resident performance and patient safety.
References:

(1) McCall TB. The impact of long working hours on resident
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CAFFEINE CHALLENGE AFTER TOTAL SLEEP
DEPRIVATION TO PRIMARY INSOMNIAC PATIENTS
AND NORMAL VOLUNTEERS.

Salin-Pascual RJ,12 Castafio-Meneses A,12 Garci-Ramos G3
Valencia-Flores M?

(1) Departamento de Neurologia y Psiquiatria. Instituto
Nacional de Ciencias Médicasy Nutricion, (2) Departamento
de Fisiologia Facultad de Medicina. Universidad Nacional
Autonoma de México, (3) Facultad de Psicologia. PUIS. Uni-
versidad Nacional Auténoma de México,

Introduction: Insomniaisacommon clinical condition with a
prevalence of 30-36 % among adults 1. Adenosine is a modu-
lator that has a pervasive and generally inhibitory effect on
neural activity. Receptor antagonist such as caffeine could
make relief from that inhibition 2. Since primary insomniacs
reported avoidance to caffeine beverage, a sensitivity of this
substance that could be related to low adenosine receptors in
some insomniac patients was explored.

Methods. Primary insomniacs patients (PIP) (DSM-IV) and
Normal Volunteers (NV) were studied. After the protocol was
explained an informed consent was obtained. All subjects were
caffeine and nicotine free for at least one year previous to the
study. They undergo the following sleep procedures: (a) Base-
line polysomnographic 8 hrs recordings, Multiple Sleep
Latency Test (MSLT) starting at 10:00, 12:00, 14:00 and 16:00
hrs. The following night all subject were Total Sleep Deprived
(TSD). (c) MSLT after sleep deprivation were performed but
half an hour before the first nap, 200 mg of caffeine or place-
bo were administered in a double-blind design. One week
apart TSD and MSLT were repeated, with the administration
of placebo or caffeine capsule at the same time than before.
Results: There were three subjects per group. PIP, were all
female (Age=37.3+19.0) while NV were two female and one
male (Age=30.3+4.9). Baseline Efficiency Index were: PIP =
79.6 % vs. NV =90.23. Table 1 shows no differencesin MSLT
at baseline and in recovery after TSD+ placebo, but significant
differences were found when PIP received caffeine after TSD
(last two rows), with an increase of the sleep latencies in al
the naps compared to NV (Two-Ways ANOVA for repeated
measures. Group effect: F=17.8, p<0.006).

Table 1
MSLT IN BOTH GROUPS

Baseline 10:00 12:00 14:00 16:00
NV 6.0+1.3 | 10.1£3.0 [ 12.5+7.5 |6.0+2.6
PIP 6.3+6.6 |7.0£7.8 |[7.0+11.3 |3.6+2.9
NV 3.5+2.3 [5.0+£3.7 |5.0£3.4 |4.0+0.8
PIP 3.1+2.3 [ 1.6+0.28 |2.0+£0.8 | 1.6+1.2
NV 1.6£1.04 [3.8+3.2 |3.8+0.7 |3.0+2.29
PIP 15.6+7.5 [ 15.8+7.2 | 16.0+6.9 | 15.0+7.5
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Conclusions: The same dose of caffeine that in NV did not
stop the shortage of sleep latencies after TSD, produced the
opposite effect in PIP group. That may account for alow num-
ber of adenosine receptors that can be saturated with the dose
of caffeine that was used for both groups. Of course other non-
adenosine mechanisms related of caffeine may be important
for this effect, that also may be different in PIP than NV.
References:

(2) Ancoli-Israel S, Roth T. Characteristics of insomniain the
United States: results of the 1991 national sleep foundation
survey .. Sleep 1999;S347-S353.

(2) Dunwiddie TV, Masino SA. The role of adenosine in the
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“ASLEEPAT THE WHEEL”
Peterson RE12

(1) Sleep Disorder Professionals NY,

Introduction: Alexandria, VA Oct 28-29 2001—-" Sleep
Fatigue and Medical Training; Optimizing Learning and the
Patient Care Environment Conference” One objective of this
conference was to “ evaluate the effectiveness of countermea-
sures and other strategies designed to overcome the effects of
fatigue “ in physician training. The distinguished panel agreed
that fatigue while driving a motor vehicle merits research,
public safety being a major concern. Washington, D.C. Sept.
26 2001—- With results of a new national survey reporting
that one half of all American adults- particulary young males-
admit to driving drowsy in the past year, and one in five actu-
aly fell asleep behind the wheel, the National Sleep Founda-
tion (NSF) today called for anational consensus to implement
solutions. NSF Executive Director Richard L. Gelula said,
“We are facing enormous public consequences. We have more
vehicles and more drivers driving more miles each year, and a
huge number are literally asleep at the wheel. This cannot be
ignored as an unfortunate consequence of hectic, modern day
living.” “ Safety experts express concern that despite success-
ful efforts to get most Americans to buckle up, major reduc-
tionsin drunk driving, and significant safety advancesto vehi-
cles themselves, that we continue to have so many deaths and
injuries on our roads. The missing part of the puzzle is too
many drowsy drivers,” Gelula said.

Methods: 200 long haul truckers, representing a geographic
cross section of American truckers were polled. The truckers
aged 20-70 years, 90% male, 10% female were polled Nov 1,
2001-Nov 5, 2001 inclusive at 5 truck stops in the Northeast.
The truckers were asked the following: How do you keep
awake behind the wheel when your tired? Caffeine was so pre-
dominant that the question was changed to: What do you do
when the effects of stimulants, loud music, cold air, tobacco
etc. no longer helped you stay awake?

Results: Gender was not a factor. 155 professional drivers
responded that they “ put their head on the wheel” or “ dlept
over the doghouse “ This means drivers would park their trucks
and put their head on the steering wheel and go to sleep in that
position. Drivers state that sleeping in this uncomfortable
position, many times for as little as 15 minutes, markedly
increased their alertness, allowing them to continue driving. 11
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drivers used isometric exercise, utilizing the steering wheel
and floor, to stimulate arms and legs. 18 drivers would park
and walk around the truck several times. 8 would jog for a
period of time. 8 would get out of the truck and stretch.
Conclusions: An unusually high percentile of professional
drivers agree:1) Eyes closed, head down resting for aslittle as
15 minutes can add 30 minutes of aertness.2) Parking your
vehicle in a safe area limits distraction and improves rest effi-
ciency.The commuting public would benefit from this prac-
tice. Informed that 15 minutes of rest can effectively get them
home safely when they feel fatigue behind the whesl.
References:
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(2) AASM, “Sleep,Fatigue and Medical Training” Conference.
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(3) TA and Pilot Truckstops NJ, DE

277.1

EFFECTIVENESS OF NADH IN ALLEVIATING
EFFECTS OF ACUTE SLEEP DEPRIVATION IN
HEALTHY MIDDLE-AGED ADULTS

Moline ML, Rebeta JL,! Flye BL,! Broch L, Ford T, Zendell
M1 Kay GG!

(1) Sleep-Wake Disorders Center, Department of Psychiatry,
New York Presbyterian Hospital-Weill Medical College of
Cornell University, (2) Department of Neurology, Georgetown
University School of Medicine,

Introduction: Sleep deprivation is acommon problem affect-
ing most people at one time or another. It impacts otherwise
healthy individuals who cross time zones, work shifts, or have
infant children; and patients with sleep disorders, certain psy-
chiatric disorders, and medical conditions. Sleep deprivation
can lead to declines in cognitive performance, impacting the
quality of waking time and can lead to vehicle collisions and
occupational consequences.Few substances have been shown
in rigorously designed studies to improve daytime alertness
following sleep deprivation. Manufacturers of a number of
nutritional supplements claim that their products improve
alertness, concentration, or cognitive performance. However,
most of these claims are not supported by well-designed clin-
ical studies that measure sleepiness and performance.We test-
ed the ability of sublingual NADH to improve aertness,
mood, and performance on a range of cognitive tasks in mid-
dle-aged men and women who had undergone one night of
total sleep deprivation. NADH was tested since it has been
reported to increase energy in patients suffering from chronic
fatigue syndrome (1) and to improve some aspects of cogni-
tive performance in people suffering from jet lag (2).

Methods: This was a double blind, placebo-controlled, ran-
domized crossover study involving twenty-five non-smoking
men and women ages 40-59. Subjects were screened for med-
ical, psychiatric, and sleep disorders and maintained a regular
sleep schedule. Subjects completed a baseline cognitive
assessment using a computerized battery. Before baseline test-
ing, subjects consumed open-label sublingual placebo and had
electrodes placed to simulate experimental conditions. They
returned to the laboratory for one night of enforced wakeful-
ness under the supervision of atechnologist followed by con-
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sumption of sublingual NADH (20 mg) or placebo determined
by random assignment. Cognitive testing, mood assessment
using the POMS, assessment of subjective sleepiness (Stan-
ford Sleepiness Scale and Epworth Sleepiness Scale) and
objective sleepiness (Multiple Sleep Latency Test with three
naps) were then performed. The 45-60 minute cognitive bat-
tery (CogScreen-Aeromedical Edition; CogScreen-AE)
assessed attention, immediate- and short-term memory, visual-
perceptual functioning, sequencing functions, logical problem
solving, calculation skills, reaction time, simultaneous infor-
mation processing abilities, and executive functions. After the
first laboratory testing session, subjects returned to the labora-
tory for testing using the other substance.

Results: Three composite measures of cognitive performance
were derived by summing speed, accuracy, and throughput
(correct answers/min) scores on all subtests of the cognitive
battery with data available from enough subjects. Throughput,
a combination of speed and accuracy, was significantly better
following consumption of NADH than after placebo. Overall
mesasures of accuracy and speed were not different between
conditions. Subjective and objective measures of sleepiness
and mood did not differ between conditions. Although several
subjects reported typical effects of total sleep deprivation, no
adverse effects were reported after consumption of NADH or
placebo.

Conclusions: This study is among the first to rigorously eval-
uate a non-prescription substance aside from stimulants in
alleviating the effects of sleep deprivation. NADH is one of
the first non-stimulant non-herbal substances to show
increased aspects of cognitive performance, despite expected
subjective reports of increased fatigue following sleep depri-
vation. NADH may have an important role to play in mitigat-
ing the effects of unavoidable sleep deprivation.

References:

(2) Forsyth LM, Preuss HG, MacDowell AL, Chiazze L, Birk-
mayer GD, Bellanti JA: Therapeutic effects of oral NADH on
the symptoms of patients with chronic fatigue syndrome. Ann
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SLEEPINESS AND FATIGUE IN UNIVERSITY STU-
DENTS

Fernandez C, Picchioni D, Nguyen TT,! Hicks RA!

(1) San Jose State University,

Introduction: Carskadon! pointed out that athough these
terms are often confused, sleepiness and fatigue are different
and should be considered as separate concepts. In contrast,
Lee and her colleagues? included items in their fatigue scale
which assessed sleepiness. Our purpose in this study was to
provide data which provide empirical elaboration of the rela-
tionships between sleepiness and fatigue.



M ethods: We tested alarge group of undergraduates and iden-
tified 309 students who scored low in fatigue, i.e., the bottom
20% on the FIS-10, and 353 students who scored high in
fatigue, i.e., the top 20% on the FIS-10. For these Low and
High Fatigue Groups, we asked “How long do you sleep on an
average night?’; “Are you generally satisfied with your sleep
each night?’; and “How much sleep would you like to get each
night?’ Then, the responses of the two fatigue groups to each
of these sleep-related items were compared.

Results: The Low Fatigue Group averaged more sleep per
night (M =7.00 + 1.09 hrs.) than the High Fatigue Group (M
=6.82 £ 1.09 hrs.) but the difference between these meanswas
not either statistically significant (t = 1.79) or meaningful (est.
02 = ,0034). Thus, in testing the difference between these
extreme fatigue groups, we observed that their normal habitu-
al sleep durations were about the same. These data clearly sup-
port Carskadon’s view that sleepiness and fatigue should be
considered as separate variables. However, we also observed
substantial differences between these Low and High Fatigue
Groups in their responses to the sleep satisfaction question.
The majority of the Low Fatigue Group (n = 186 or 60.2%)
reported that they were wigieq With their sleep while the major-
ity of the High Fatigue Group (n =239 or 67.7%) reported that
they were gssisiied With their sleep. The difference between
these response distributions is statistically significant (\chigys
= 51.75) and meaningful (\phiz = .08). Finaly, in response to
the need for sleep question, the Low Fatigue Group claimed to
need less additional sleep (M = 1.50 £ 1.05 hrs.) than the High
Fatigue Group (M = 1.96 + 1.18 hrs.). The difference between
these means is statistically significant (t = 5.17, p < .001) but
the meaningfulness of this difference is margina (est. 02 =
.04).

Conclusions: Overall, these data suggest that the quaniy Of
sleep obtained by these extreme fatigue groups is roughly the
same, but that they perceived the qaiy Of their sleep different-
ly. This difference in the perception of sleep quality may be
due to the fact that we typically attribute reduced performance
to treatments for sleepiness or exhaustion rather than to
fatigue. Since the treatments for sleepiness and fatigue are dif-
ferent, it seems prudent for sleep disorders therapists to rou-
tinely distinguish between these states.
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(1) Carkadon MA (Ed) Encyclopedia of sleep and dreaming.
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SEX DIFFERENCES IN WORKING MEMORY FOL-
LOWING PARADOXICAL SLEEP DEPRIVATION
Delaney K,1 Smith CT?

(1) Department of Psychology, Trent University, Peterbor-
ough, Ontario, Canada,

Introduction: Substantial evidence exists in support of the
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relationship between paradoxical sleep (PS) and learning
(Smith 1996). Research has shown that PS increases exceed
baseline levels during specific intervals following the acquisi-
tion of atask. Selective paradoxical sleep deprivation (PSD)
administered during these paradoxical sleep windows (PSWs)
results in memory impairments affecting task performance.
Although the mgjority of animal research studies investigating
the effects of PSD on memory have been conducted with male
rats, a surprising number of studies (10%) used females.
Because the timing of the PSW is sensitive to variationsin the
species and strain of the subject, the type of task and the inten-
sity of training (1), it is important to question whether the
effects of PSD may vary as afunction of the sex of the subject
aswell.

Methods: Male (n=35) and female (n=33) Sprague-Dawley
rats were trained on the eight-arm radial maze for ten days.
Food rewards were placed in the same four arms and never in
the aternate four arms. Following each training session, rats
received either 0, 4 or 12 hours of PSD using the “platform”
method. The control group was returned to their home cage
immediately following training. Three different groups
received four hours of PSD either immediately (GR1-4), 4
hours (GR5-8) or 8 hours (GR9-12) after training. The remain-
ing group received PSD for 12 hours beginning 12 hours after
training (GR13-24). Re-entries into baited arms after the
reward had been taken were scored as working memory errors
(WMEs).

Results: 1) The analysis of WMESs revealed a significant
group effect (p<.005). Post-hoc tests indicated that GR9-12
and GR13-24 groups made significantly more WMESs than the
control group (p<.05). 2) Femaes committed significantly
more WMESs than males (p<.001). 3) The performance over
trials improved significantly in all groups (learning occurred)
(p<.005). 4) The group by sex interaction was also significant
(p<.05). Further analyses indicated that the females in GR13-
24 made significantly more WMEs than all other groups
(p<.05), with the exception of GR9-12 females. This group
aso performed worse than all groups, except the females from
GR5-8 and GR13-24 (p<.05). There were no differences in
WM Es between any of the male groups.

Conclusions: In the male rats, the lack of effect of PSD on
working memory is consistent with previous research (2).
Overall, the females performed worse than the males, regard-
less of PSD condition. Most notable is the critical impairment
of working memory in GR13-24 and GR9-12 females. These
results indicate the presence of a working memory PSW in
females.

References:

(1) Smith, C. (1996). Sleep states, memory processes and
synaptic plasticity. Behavioural Brain Research 78:49-56.

(2) Smith, C., Conway, J. & Rose, G (1998). Brief paradoxi-
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SEX DIFFERENCES IN REFERENCE MEMORY FOL-
LOWING PARADOXICAL SLEEP DEPRIVATION
Delaney K,! Smith CT?

(1) Department of Psychology, Trent University, Peterbor-
ough, Ontario, Canada,

Introduction: The connection between paradoxical sleep (PS)
and memory is supported by severa decades of research (1).
There are, however, no published data examining sex differ-
ences on the relationship between paradoxical sleep depriva-
tion (PSD) and memory. Recent findings suggest that sex dif-
ferences exist in the quantity and timing of PS (2). Differences
in cognitive abilities, especially those related to spatial mem-
ory have also been reported. However, numerous contradicto-
ry findings suggest that sex differences in learning can be
influenced by anumber of factors (3). The purpose of the pres-
ent study was to observe the effects of PSD on reference
memory performance in males and females.

Methods. Made (n=35) and female (n=33) Sprague-Dawley
rats were trained on the eight-arm radial maze for ten days.
Food rewards were placed in the same four arms and never in
any of the aternate four arms. Following each training ses-
sion, rats received either 0, 4 or 12 hours of PSD by means of
the “platform” method. The control group rats were returned
to their home cage immediately following training. Three dif-
ferent groups received four hours of PSD either immediately
(GR1-4), 4 hours (GR5-8) or 8 hours (GR9-12) after training.
The remaining group received PSD for 12 hours beginning 12
hours after training (GR13-24). The number of entries into
unbaited arms, entries into baited arms without taking the food
bait and failure to enter baited arms were recorded asreference
memory errors (RMES).

Results: 1) The analysis of RMEs revealed significant group
differences (p<.005). Post hoc tests confirmed in both males
and females that the control group made less errors than GR5-
8, GR9-12 and GR-13-24 (p<.05). 2) The females committed
significantly more RMEs than the males (p<.001). 3) There
were no initial pre - PSD differences between the various
female groups or between the various male groups.4) The
female rats were inferior on these scores prior to PSD (p <
.001). 5) There was a significant reduction in errors across tri-
als (p<.001).

Conclusions: Overall, the females performed worse on refer-
ence memory than the males, regardless of PSD condition. An
impairment for reference memory was evident in males and
females from GR5-8 and GR9-12 indicating that there were
two common PS Windows (PSW) vulnerable to PS depriva-
tion. However, the GR13-24 female group performed very
badly compared to the coinciding male group at this time peri-
od, indicating the possibility of yet another additional PSW for
the females. Further, more detailed PSD groups must be run to
establish the exact position of the PSWs in the 13-24 post
training time period.
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SPLIT-NIGHT POLYSOMNOGRAPHY IN CHILDREN
WITH SLEEP-DISORDERED BREATHING

Espiritu JD,! Kotagal S

(1) Mayo Sleep Disorders Center,

Introduction: Split-night polysomnography (PSG) with con-
tinuous positive airway pressure (CPAP) titration has been
routinely performed in adults since the 1990s to help reduce
the cost of diagnosis and management of obstructive sleep
apnea (OSA). The split-night protocol is adequate in deter-
mining the effective CPAP pressure, particularly when the
apnea-hypopnea index (AHI) is >20 L. Its usefulness in chil-
dren with sleep disordered breathing, however, has not been
established. The objective of thisretrospective study isto eval-
uate the effectiveness of split-night PSG with CPAPtitrationin
children with sleep-disordered breathing.

M ethods: The medical records and PSG resultson all children
(up to age 18 years) who were seen from July 1999 to October
2001 at our accredited sleep center for suspected sleep-disor-
dered breathing were analyzed.

Results: Forty-four patients had split-night PSG’s with CPAP
titration ordered between July 1999 and October 2001 at our
sleep center for suspicion of sleep disordered breathing. Of the
44 patients, 23 did not require CPAPtitration because of anor-
mal AHI <2 (n=19) or low AHI of 3-5 (n=4) during the diag-
nostic segment of the study. CPAP titration was attempted in
the remaining 21 patients with AHI > 5, but was unsuccessful
in 4 due to CPAP intolerance. Split-night PSG was successful-
ly carried out in 17 patients (10 males, 11 overweight) who
had a mean age of 13 years (range 9-17 years, SD 2) and a
mean Epworth sleepiness scale score of was 9 (range 0-18, SD
5). Primary symptoms in these 17 subjects were snoring (5),
hypersomnolence (4), disturbed sleep (3), fatigue (2), apnea
(1), headache (1), and insomnia (1), respectively. Significant
co-morbidities were noted in 12 patients: neuropsychiatric (9),
respiratory/ENT (4), cardiovascular (2), endocrine (2), ortho-
pedic (2), and gastrointestinal (1). Six had undergone tonsil-
lectomy and adenoidectomy prior to PSG. The mean value of
the PSG results (n=17) are shown on the table. REM sleep
occurred in 16 of 17 (94%) patients during both the diagnostic
and therapeutic segments of the study. A positive diagnosis of
OSA was established in 16 of 17 (94%) during the diagnostic
segment of the study. The overall CPAP titration failure rate
was 4/17 (24%), mainly due to CPAP intolerance. Twelve
(71%) reported that they slept more soundly on CPAP. Nasal
mask was preferred over nasa pillows (15 to 1), while 1
required a full-face mask for leakage. Seven were prescribed
CPAPwith amean level of 8+ 1.5 cmH20, 5 werereferred for
tonsillectomy/adenoidectomy, and 5 were managed conserva
tively (weight loss/positional therapy/antihistamine).
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1levels. Theoutlier, aprobable familia case, had unequivocal
cataplexy since areflexia was documented during an episode.
The five groups were compared using an ANOVA with Fish-
er's Protected Least Significance Difference test. Significant
differences were found for pair-wise comparisons of means
(pg/mL = SD) between cataplexy pos, HLA pos (103.1 +
167.1) and each of the other 4 groups: cat pos, HLA neg (585.0
+ 58.8) (<0.001); cat neg, HLA pos (399.0 + 203.6) (0.015);
cat neg, HLA neg (664.0 £ 144.6) (<0.001); and controls
(574.3 + 125.2) (<0.001).

Figurel
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Conclusions: Undetectable hypocretin levels are associated
specifically with narcoleptic patients with cataplexy and the
DQB1* 0602 alele. However, the one patient with probable
familial narcolepsy with cataplexy and the DQB1*0602 alele
with normal hypocretin levels was an exception. This finding
is consistent with that of Nishino where hypocretin deficiency
is not always found in familial narcolepsy (3). More data also
needs to be collected regarding patients without cataplexy who
are DQB1* 0602 positive. Hypocretin deficiency does not
explain the excessive daytime sleepiness for patients without
cataplexy or this HLA allele and other factors need to be
explored. The definition of narcolepsy should be refined to
separate DQB1*0602 positive patients with cataplexy from
monosymptomatic narcolepsy since these conditions appear to
have distinctly different pathogenesis.
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VAGUS NERVE STIMULATION MODULATES CATA-
PLEXY IN NARCOLEPTIC DOGS

Fujiki N,12 Yoshida Y12 Shiba T:1 Parnis St Nishino S

(2) Center for Narcolepsy, Stanford University, Palo Alto, CA,
(2) Department of Physiology, Gifu University School of
Medicine, (3) Cyberonics, Inc, Huston, TX,

Introduction: Cataplexy, one of the disabling symptoms of
narcolepsy, is most typicaly treated with pharmacological
compounds that enhance monoaminergic neurotransmission
(i.e. antidepressants), but with a limited success (1). The elec-
trical stimulation of the vagus nerve (VNS) has recently been
successfully used for the treatment for medication-refractory
epilepsy and depression. Anticonvulsant effects of VNS may
be explained by desynchronization of the cerebral cortex
activity induced by VNS stimulation on afferent pathways,
such as through the nucleus solitalis-parabrachial nucleus
and/or -locus coeruleus (LC) (2). Mechanisms of antidepres-
sant effects of VNS are not known, but may also be involved
in the modulation of the centra monoaminergic neurotrans-
mission. In this study, we therefore examined the therapeutic
effect of VNS on cataplexy using narcoleptic Dobermans
Methods: Two genetically (hcrtr2 mutated) narcoleptic
Dobermans (6 y/o male and 4 y/o female) were used. Vagus
nerve stimulators (Neurocybernetic Prosthesis System,
Cyberonics, Inc., Houston, TX) wereimplanted on the lft cer-
vical vagus nerves under the general anesthesia in each ani-
mal. Three weeks after the surgery, cataplexy testing was start-
ed with the Food Elicited Cataplexy Test (FECT) (three times
a week). After a 2 week baseline session, VNS was initiated
with an initial stimulation frequency of 20Hz, 0.5mA (cur-
rent)/500ms (pul se width) and 30 sec on every 5 minutes. Out-
put current was then gradually increased in both dogs. Dog #
1 had mild but persistent coughing at 0.75mA, and thus the
current was reduced to 0.5mA. The 2nd animal & so had mod-
erate coughing with theinitial setting, and thus the pulse width
was reduced to 250ms, but the increase in the current was con-
tinued. The final setting were 0.5mA (current)/ 500ms (pulse
width) and 1.5mA /250ms, respectively, and both dogs were
well tolerated. After this 2-week adjusting period, we assessed
changes in the severity of cataplexy for 4 weeks during VNS
on (VNS period) and 4 weeks during stimulation off (with-
drawal period). These VNS sessions were repeated twice in
each animal. We also performed drug challenges for BHT 920
(3 pg/kg i.v.) (an dpha-2 agonist that aggravates cataplexy)
and desipramine (0.25 g/kg i.v.) (a noradrenergic uptake
inhibitor that reduces cataplexy) to examine whether VNS
modifies sensitivities to these cataplexy modulating com-
pounds.

Results: VNS significantly aggravated cataplexy in one dog.
The cataplexy aggravating effect of VNS in this animal was
about 180 (1st session) and 130 % (2nd session), compared to
respective baselines (p<0.01, Kruskal-Wallis). In contrast,
there were moderate improvementsin cataplexy by VNSin the
second animal. This effect was not statistically significant, but
was observed in both sessions (-20 % and -50 %, respective-
ly). Although cataplexy-suppressing effect of desipramine was
still observed in both animals during VNS, cataplexy-aggra-



vating effect of BHT-920 was attenuated by VNS.
Conclusions: VNS significantly modified cataplexy in nar-
coleptic dogs. We have previously demonstrated that
dopaminergic D2/D3, adrenergic alpha-2 and muscarinic
M2/3 receptor systems are critically involved in the occur-
rence of cataplexy (1). The results of the drug challenge may
suggest that VNS modulate the central adrenergic neurotrans-
mission and significantly modify cataplexy. Thisinterpretation
is also consistent with the results of previous animal experi-
ments suggesting the involvement of changesin activity of LC
neurons for the mediation of the VNS effects (2). The opposite
effect of VNS on cataplexy in these two animals may be due
to the differences in the VNS stimulation parameters. Consid-
ering the fact that VNS was reported to have opposite effects
on sleep depends on stimulation parameters (3), it may be pos-
sible that we are able to find stimulation parameters that sig-
nificantly improve cataplexy by adjusting the VNS fregquency,
and further experiments are in progress.
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HOW VALID ARE THE ICSD CRITERIA FOR NAR-
COLEPSY?

Shneerson JM,t Pilsworth SN, King MA,t Smith |EL

(1) Sleep Centre, Papworth Hospital, Cambridge, UK,

Introduction: Criteria for the diagnosis of Narcolepsy have
been proposed and aer widely used (1) but there is little evi-
dence regarding their validity (2). The aim of this study is to
assess to what extent the physiological criteria apply to a
group of patients with a definite clinical diagnosis of Nar-
colepsy.

Methods: All patients attending the Papworth Hospital Sleep
Centre, Cambridge, UK with a definite clinical diagnosis of
Narcolepsy were studied. All patients were HLA DQB1* 0602
positive, had cataplexy and excessive daytime sleepiness.
They underwent polysomnography (Psg) and next day multi-
ple sleep latency tests (MSLT) off stimulant medication. The
sleep latency and presence of sleep onset REM during Psg and
sleep latency and number of sleep onset REMs during MSLT
were recorded.

Results: Sixty-Six patients were studied. The age range was
24 to 92 years. There were 30 males and 36 females. No dif-
ferences were found between the physiological measurements
for sex. Polysomnographic and MSLT results are shown in
Table 1. Psg alone supported the clinical diagnosis of Nar-
colepsy in 82% of patients, while MSLTs alone supported the
diagnosisin 88% of patients. At least 1 of the 4 ICSD physio-
logical criteria were present in 64 patients. When Psg and
MSLT findings were used together 97% of patientswith aclin-
ica diagnosis met the ICSD criteria.

SLEEP, Val. 25, Abstract Supplement 2002

Table 1
Number ICsD
of P :T;tion Diagnostic

Patients o Criteria
Psg, SL < 10 min 45 68 Yes
Psg SOREM (<20 | 4, 45 Yes
min)
Me?n MSLT SL = 51 77 Ves
5 min
=2 SOREM
MSLT 54 82 Yes
Only 1 SOREM
MSLT 7 11 No
Psg and only 1
MSLT SOREM 4 6 ves
Psg criteria (any 54 %2 Yes
one)
MSLT criteria 58 88 Ves
(arry one)
Psg or MSLT 64 97 Yes
criteria

Conclusions: All the subjects had well-established clinical
diagnostic criteria and supporting HLA type for the diagnosis
of Narcolepsy (3). The agreement between the clinical diag-
nosis and physiological findings are improved when both Psg
and MSLT criteria are used emphasising the importance of
scheduling both investigations when assessing patients for
narcolepsy.
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ADDING A MID-DAY DOSE OF MODAFINIL SUS
TAINS WAKEFULNESS IN NARCOLEPSY PATIENTS
WITH RESIDUAL EVENING SLEEPINESS DESPITE
SATISFACTORY DAYTIME EFFICACY

Schwartz JR! Veit C,t Cobb KC,! Nelson MT,! Torchio S2
Hughes RJ?

(1) Integris Southwest and Baptist Medical Centers, Okla-
homa City, OK, (2) Cephalon Inc, West Chester, PA,

Introduction: Some patients treated with modafinil for exces-
sive daytime sleepiness experience late-afternoon/evening
sleepiness despite satisfactory treatment earlier in the day. For
these patients, physicians are faced with the decision to add a

Sleep Research Society  A237

-
q
—
m
Py
i)
Y]
m
n
m
zZ
_|
>
_|
©)
Z
n




)
Z
S
=
<
-
Z
LLJ
0
L
o
o
o
L
0
@)
o

SLEEP, Val. 25, Abstract Supplement 2002

short-acting stimulant, increase the dose of modafinil, or add
another dose of modafinil. We evaluated the effects of adding
a second dose of modafinil at midday for maintaining wake-
fulness throughout the entire waking day.

Methods: Twenty-four narcolepsy patients reporting a posi-
tive daytime response to modafinil with residual late-after-
noon/evening sleepiness were enrolled in this randomized,
double-blind, parallel design study. At screening, all patients
had aClinical Global Impression (CGl) of Severity rating with
respect to late-afternoon/evening sleepiness of at least moder-
ate severity. Patients were randomized to one of two 3-week
treatment regimens, 400 mg once-daily (400 mg at 0700h) and
600 mg split dose (400 mg at 0700h and 200 mg at 1200h).
The 3-week treatment period was preceded by at least a 1-
week, single-blind, placebo washout period. Efficacy was
evaluated using modified Maintenance of Wakefulness Testing
(MWT) consisting of 30-minute MWTs every 2 hours from
(0900h to 2100h). The Clinical Global Impression of Change
scale was used to evaluate overall clinical condition with
respect to evening sleepiness. Adverse events were recorded.
(A portion of these results are presented in a separate abstract
with data from a similar protocol.)

Results: Both modafinil treatment regimens significantly
improved mean sleep latency at week 3 compared with base-
line (P<0.01). As depicted in Figure 1, the mean improvement
from baseline in evening sleep latency was significantly
greater for the 600-mg split-dose regimen than for 400-mg
once-daily regimen (P<0.05). With respect to evening sleepi-
ness, the percentage of patients rated as ‘much improved' or
‘very much improved” was significantly greater for those
receiving 600 mg split dose (92%) than for those taking 400
mg once-daily (75%) (P<0.05). The percentage of patients
rated as ‘very much improved’ in the evening was greater for
those receiving 600 mg split dose (50%) than for those taking
400 mg once-daily (8%). The most common adverse events
possibly attributable to modafinil were headache (8%) and
emotiona lability (8%). All adverse events were mild in
nature. All patients completed the study.

Figurel
MEAN MWT CHANGE FROM BASELINE

27 —a—600mg Split Dose
184 ——400mg Once Daily

16
14
124

MWT
CHANGE FROM BASELINE (MIN)
=5
1

0 T T T

9-11 13-15 17-19
MORNING AFTERNOON EVENING
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Conclusions: The addition of a 200 mg dose of modafinil at
lunch significantly improved late afternoon/evening wakeful-
ness as measured by the MWT and the CGI. The 600 mg dose
of modafinil was well tolerated. Some narcolepsy patients
with late-afternoon/evening sleepiness despite satisfactory
daytime treatment may benefit from an additional 200 mg
dose of modafinil taken at midday. The 600 mg dose was well
tolerated.

Resear ch supported by Cephalon, Inc., West Chester, PA.
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DOSE RESPONSE AND DOSE REGIMEN EFFECTS
OF MODAFINIL FOR SUSTAINING WAKEFULNESS
IN NARCOLEPSY PATIENTS WITH RESIDUAL
EVENING SLEEPINESS

Schwartz JR,! Feldman NT,! Bogan RK,2 Nelson MT,2 Hughes
RJ*

(1) Integris Southwest and Baptist Medical Centers, Okla-
homa City, OK, (2) Paims of Pasadena Hospital, St. Peters-
burg, FL, (3) Baptist Medical Center, Columbia, SC, (4)
Cephalon Inc, West Chester, PA,

Introduction: We previously reported that 400 mg given
either oncedaily or asasplit dose at breakfast and lunch, when
compared with 200 mg given once daily in the morning, sig-
nificantly improved alertness throughout the entire waking
day in narcolepsy patients with late-afternoon/evening sleepi-
ness despite satisfactory treatment earlier in the day. We pres-
ent the combined results of two investigations designed to
compare the effects of 3 daily doses of modafinil (200 mg, 400
mg and 600 mg) and 2 dosing strategies (once daily vs split
dosing) for maintaining wakefulness throughout the entire
waking day.

Methods: Fifty-four narcolepsy patients reporting a positive
daytime response to modafinil with residual late-
afternoon/evening sleepiness were tested in two investigations
employing randomized, double-blind, parallel designs. All
patients had a Clinical Global Impression (CGI) of Severity
rating with respect to late-afternoon/evening sleepiness of at
least moderate severity at screening. Patients were randomized
to one of four 3-week treatment regimens, 200 mg once daily
(N=11), 400 mg once daily (N=23: 400mg at 0700h), 400 mg
split dose (N=10: 200mg at 0700h and 200mg at 1200h), and
600 mg split dose (N=12: 400mg at 0700h and 200mg at
1200h). The 3-week treatment sequence was preceded by at
least a 1-week, single-blind, placebo washout period. Efficacy
was evaluated using modified Maintenance of Wakefulness
Testing (MWT) consisting of 30-minute MWTs every 2 hours
from (0900h to 2100h). Adverse events were recorded. (A por-
tion of these results are presented with data from another pro-
tocol in a separate abstract.)

Results: All modafinil doses and dosing regimens significant-
ly improved the total daily mean MWT sleep latency at week
3 compared with baseline (P<0.01). Modafinil 600 mg split
dose was significantly better than 400 mg at improving wake-
fulness. The percentage of patients who were able to sustain
wakefulness for at least 20 minutes on both of the MWT tests
at each time point are presented in Figure la. These results



demonstrate predictable time of day and dose response effects.
With respect to late afternoon/evening sleepiness, the mean
improvement from baseline in MWT sleep latency was signif-
icantly greater (P<0.05) for each of the two split-dose regi-
mens than for each of the two once-daily regimens (Figure
1b). The most common adverse events potentially attributable
to modafinil during the three treatment periods were nausea
(4.5%) and headache, dizziness, insomnia, nervousness, and
emotional lability (2.3% for each). In these patients the 600
mg split dose was well tolerated. All adverse events were mild
to moderate in nature.

Figure 1a

—O— 200mg Once Daily
—O— 400mg Once Daily
—e— 400mg Split Dose
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Figure 1b
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Conclusions: Modafinil demonstrates predictable dose-
response and dose regimen effects with respect to time of day.
In narcolepsy patients with late-afternoon/evening sleepiness
despite satisfactory daytime treatment, a split-dose regimen
preferentially sustains wakefulness throughout the entire day
whether it is administered at 600 mg or 400 mg total daily
dose.
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INSOMNIA DIAGNOSES AND HYPNOTIC USAGE IN
THE NATIONAL AMBULATORY MEDICAL CARE
SURVEY FROM 1990-1998

McCall W Fleischer AB,! Feldman SRt

(1) Wake Forest University School of Medicine,

Introduction: Primary insomnia is the second most common
type of chronic insomnia (1), and it is the diagnosis most often
included in hypnotic medication clinical trials. Thisinvestiga-
tion estimates the frequency of outpatient visitsin the U.S. for
different forms of insomnia and tabulates the diagnoses asso-
ciated with use of hypnotic medications.

Methods: Estimates were derived from the National Ambula-
tory Medical Care Survey (NAMCS) from 1990 through
1998.(2,3) The NAMCS collects outpatient visit data from
nonfederal physicians of all specialties, except anesthesiology,
pathology, and radiology. The NAMCS uses sophisticated
sampling techniques to produce estimates that reflect global
U.S. practice patterns. Diagnoses were coded according to the
International Classification of Disease-Clinical Modification-
9th Edition (ICD-9-CM).

Results: 296,169 physician-patient encounters were analyzed
for 1990-1998, corresponding to 4.9 hillion office visits
nationwide. Only 418 of the 296,169 encounters were associ-
ated with an insomnia code, and only 4 of these were for pri-
mary insomnia (ICD-9-CM code 307.42). Hypnotic medica-
tions encounters were twice as likely to be associated with a
psychiatric code than with adiagnostic code for insomnia. Pri-
mary insomniadid not appear among the diagnoses most com-
monly associated with a hypnotic prescription.

Conclusions: Although primary insomnia is the second lead-
ing cause of chronic insomniain sleep centers and in commu-
nity samples, it was infrequently coded in a representative
sample of U.S. outpatient practices. Hypnotics were more
commonly associated with a psychiatric diagnosis than with
the symptom of insomnia. As a result, it is unclear whether
clinical trials data derived from samples of primary insomnia
can be extrapolated to the patients that most commonly
receive these medications. This represents a critical knowl-
edge gap in the treatment of insomnia.
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A META ANALY SIS OF SLEEP CHANGESASSOCIAT-
ED WITH PLACEBO IN HYPNOTIC CLINICAL TRI-
ALS:METHODOLOGIC AND ETHICAL IMPLICA-
TIONS

McCall W D’ Agostino Rt Dunn A,! Sevick MAL

(1) Wake Forest University School of Medicine, (2) Universi-
ty of Pittsburgh School of Nursing,

Introduction: These effects associated with placebo (EAP)
have been incompletely described in clinical trials of insomnia
treatment. We conducted a meta-analysis of insomnia medica-
tion trials for the purpose of estimating the magnitude of sleep
EAP after two weeks of placebo administration.

M ethods. We performed a literature review using Medline for
the period of 1966 through 2000 to gather data for the meta-
analysis (1). The subject heading of insomnia restricted to the
subheading of drug therapy was crossed against the results of
a search on the subjects heading placebo and text word place-
bo. We selected only papers that examined primary insomnia,
incorporating both placebo and active medication therapiesin
a randomized, double-blind, parallel-group design. We
required that treatment results be reported for 1, 2, 3, or 4
weeks of treatment, and that the outcome variable be reported
in hours/minutes.

Results: Only five papers satisfied our requirements for eligi-
bility, comprising 213 patients receiving placebo for a two-
week interval. Subjective sleep latency demonstrated a signif-
icant reduction (mean + s.e.) of 13.1 + 2.0 minutes (95% CI
9.2, 17.0) for the placebo group after combining the data
across studies. Subjective total sleep time demonstrated a sig-
nificant increase of 13.5 + 3.2 minutes (95% CI 7.0, 19.6).
Polysomnographic sleep latency demonstrated a non-signifi-
cant reduction of 2.5 + 4.3 minutes (95% CI -5.9, 10.9).
Conclusions: These results are consistent with the general
finding in the insomnia literature that the magnitude of sub-
jective complaints and subjective response to treatment are
greater than PSG measurements. Our present findings have
practical and perhaps ethical ramifications. If we had found no
EAP, then it could be argued that an ‘equivalence design’
could be employed for testing the efficacy of new medications
against a proven standard treatment in primary insomnia,
without a placebo control. Instead, the presence of EAPin pri-
mary insomnia supports the idea that new medications be con-
trasted against placebo. The strongest arguments against
placebo are ethical ones. The World Health Organiza-
tion's1964 Declaration of Helsinki effectively prohibits the
ethical use of placebos in clinical trials when a proven thera-
peutic method exists. The ethical dilemma would seem to
solved by appealing to the principal of freely-given informed
consent, allowing patients to make their own choices. Yet the
strongest antagonists of placebo use in clinica trials have
questioned whether freely-given and fully-informed consent
ever exists. However, if placebo-controlled studies are aban-
donned in favor of an ‘equivalence design’, the effects size
will likely be smaller, requiring the enrollment of more study
participants and potentially greater exposure to an ineffective
new treatment.

A240 American Academy of Sleep Medicine
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SLEEPDYNAMIC THERAPY FOR POSTTRAUMATIC
INSOMNIA

Krakow BJ,* Melendrez D,t Johnston L,! Clark JO,! Santana
E,! Warner TD,! Hollifield M,2 Ssley B2 Lee St

(1) Sleep & Human Hedlth Institute, (2) U. of New Mexico
School of Medicine, Department of Psychiatry,

Introduction: Posttraumatic insomnia is a complex disorder
often comprising the triad of psychiatric distress, psychophys-
iological conditioning, and physiological sleep fragmentation
[e.g. Sleep- disordered breathing (SDB)](1). We have devel-
oped an integrative, evidence-based, Sleep Dynamic Therapy
(SDT) program to address “complex insomnia.” SDT aims to
increase awareness of the multifactorial nature of sleep distur-
bance in the aftermath of trauma by emphasizing six basic
components: (1) sleep quality self-assessment; (2) cognitive-
behavioral therapy (CBT); (3) sleep hygiene; (4) sleep-related
emotional processing; (5) imagery rehearsal therapy (IRT);
and (6) sleep physiologica self-assessment. The core thera-
peutic aim of SDT is to educate the patient on the value of a
rigorous and candid assessment of sleep quality through which
one might estimate the degree that distress, conditioning, and
physiological sleep disruption cause or exacerbate insomnia.
Because trauma survivors are often inculcated with the belief
that distressis the primary cause of insomnia, SDT starts with
sleep quality, CBT, and sleep hygiene principles to quickly
demonstrate that insomnia responds to standard sleep medi-
cine therapies regardless of distress symptoms. Then, sleep-
related emotional processing examines how anxiety and
depression exacerbate insomnia, and IRT is taught to decrease
nightmares. In the last session, sleep physiological self-assess-
ment prepares the patient for a night of polysomnography to
assess sleep breathing or movement disorders.

Methods: In apilot study, SDT was administered to agroup of
disaster survivors (n=66), evacuated during the Cerro Grande
Firein Los Alamos, NM (May, 2000). SDT was delivered in
six weekly sessions to the entire group (on average, 8 patients
attended makeup sessions each week). The Insomnia Severity
Index (ISI, range O to 28) assessed insomnia at 8 points:
intake; immediate pre-treatment (7.5 weeks after intake);
weeks 2, 3, 4, and 5 of treatment; posttreatment; and 12-weeks
from treatment initiation. Repeated measures ANOVA was
conducted and Cohen’s d effect sizes were calculated.
Results: S| showed a small decrease from intake to pre-treat-
ment (d = .32) indicative of spontaneous recovery. Additional
substantive improvement occurred at posttreatment (d = .62)
(F(7,59) = 11.97, P=.0001) with maintenance of change at
12-week follow-up. Forty-nine patients improved, 11 wors-
ened and 6 reported no change in insomnia. Forty participants
post-treatment | SI scores fell below non-clinical levels (scores
<10)(2).

Conclusions: SDT was successfully delivered to a single
group of disaster survivors. In the early post-treatment follow-
up, there was a highly significant, medium-sized decrease in



insomnia severity. Additional treatment effects among patients
pursuing SDB treatment with CPAP or oral appliances will be
forthcoming. Although this study was uncontrolled, sponta-
neous recovery was small during a lengthy pre-trestment
assessment period. Moreover, al the techniques comprising
SDT have been found effective in controlled studies. There-
fore, it is likely that SDT played an important role in the
changes reported by these patients. Given the current need to
assist disaster and other trauma survivors, SDT may be avery
pragmatic approach for the treatment of posttraumatic insom-
niain large groups of patients.
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BRAIN MUSIC THERAPY FOR TREATMENT OF
INSOMNIA AND ANXIETY

Kayumov L,! Soare K,! Serbine O, Kotlyar B,2 Smkhovich Z,*
Goldstein Y,t Gavrilov D,3 Levin Y;3 Shapiro CM3

(1) Sleep Research Laboratory, Department of Psychiatry,
University of Toronto, Canada,, (2) University at Buffalo,
USA,, (3) Sleep Disorders Center, I. M. Sechenov Moscow
Medical Academy, Russia,

Introduction: The close relationship between insomnia and
anxiety is well established. Anxious patients have difficulties
maintaining sleep, they spend less timein deep sleep and their
sleep is more fragmented than that of normals. Traditional
approaches have emphasized pharmacological treatment of
insomnia. Benzodiazepines have become the most widely pre-
scribed of al pharmaceuticals. Concern has been expressed
however about their potential to cause dependency associated
with self-dosing management. A non-pharmacol ogical method
—"“brain music therapy” has been recently developed for treat-
ment of some psychosomatic symptoms. This method allows
establishing the most effective rhythmic and tonal parameters
creating meditative conditions in patients by influencing the
bioelectrical brain activity in the process of music therapy
depending on the individual EEG. Subsequently EEG patterns
are converted into unique music recorded on a personalized
compact disc with listening instructions catered to each indi-
vidual. Brain music therapy because of its more favorable
side-effect profile may represent a possible alternative for
therapeutic management of insomnia and anxiety. The purpose
of the present study was to assess the effectiveness of brain
music therapy for treatment of insomnia in anxious patients
using objective actigraphic measures and psychometric test-
ing.

M ethods: Eighteen volunteers who had complained of symp-
toms of insomnia of at least two years duration and who had

SLEEP, Val. 25, Abstract Supplement 2002

scored above 50 on the Zung Self Rating Anxiety Scale were
recruited for participation in the study. Patients were divided
into two groups on a double-blind randomized basis. Experi-
mental group | comprised ten insomniacs (7 females and 3
males, aged 41.6.0+5.8) who were provided with their authen-
tic “brain music” (computerized or composed during neuro-
feedback session). Placebo group |1 consisted of eight patients
(5femaesand 3 males, aged 42.8+7.8) who received compact
disks with brain music of a different subject. The duration of
the treatment, which entailed listening to the music on a daily
basis, was four weeks. Athens Insomnia Scale and actigraphy
were used for assessment of subjective and objective quality
of dleep. Forty eight-hour actigraphic recordings were per-
formed before and after 4 weeks of brain music therapy. Aver-
age sleep onset latency (SOL), total sleep time (TST), and
amount of intervening wakefulness were determined. Affec-
tive status of the patients was controlled by using the CES-
Depression Scale. Participants from both groups had slightly
elevated scores (19.6+3.8 and 20.1+5.4 respectively; p>.05).
Statistical analysis was performed using the independent sam-
ples t-test in the SPSS statistical software package with sig-
nificance set at p<0.05. Bonferroni correction was used for
multiple variable analysis.

Results: Both authentic and placebo brain music reduced anx-
iety scores with more pronounced effects observed in the
experimental group (58.1+2.8 vs.31+4.6 and 60+5.6 vs. 46.5
16.1 respectively, p<.01). There was a dramatic improvement
in sleep quality as judged by the Athens Insomnia Scale
(p<.001). However there was no significant difference
between the effects of authentic and placebo brain music.
Interestingly some actigraphic parameters characterizing
insomnia in anxious patients were found to be significantly
improved only in the experimental group of patients who were
using authentic brain music therapy. Amount of intervening
wakefulness was significantly less following brain music ther-
apy (p=.02). The patients had a significant increase in TST
(p=.004). SOL remained unchanged before and after brain
music treatment (p>.05).

Conclusions: In this study a 4 week regimen of brain music
therapy was shown to be of value in reducing symptoms of
anxiety and insomnia as evidenced by psychometric testing.
Objective actigraphic measures of insomnia have been
improved in the group of anxious insomniacs treated with
endogenously generated brain music. Brain music therapy isa
useful aternative to pharmaceutical therapy for treating these
conditions.

328.L

PRELIMINARY RESULTS OF A PILOT STUDY EVAL-
UATING YOGA ASA TREATMENT FOR INSOMNIA
Khalsa S5t Winkelman JWA

(2) Brigham and Women's Hospital, Harvard Medical School,

Introduction: There is good evidence that cognitive and/or
physiological arousal, including sustained elevated sympatho-
vagal balance, is a characteristic of chronic primary insomnia.
Furthermore, relaxation treatments such as progressive relax-
ation and meditation, which reduce arousal, have been found
to be effective insomnia treatments. Numerous research stud-
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ies have documented the effectiveness of yoga in reducing
autonomic arousal and in the treatment of specific medical dis-
orders. Although yoga has been clinically recommended for
the treatment of insomnia, its effectiveness in treating insom-
nia has not been thoroughly tested (1,2). The aim of this pilot
study is to evaluate the feasibility of applying a daily yoga
treatment for chronic insomnia of various etiologies.
Methods: Individuals with an insomnia complaint were
recruited primarily from physician referrals. Following
informed consent and a sleep history interview, study partici-
pants kept daily sleep-wake diaries. Following a 2-week base-
line evaluation, participants were individually taught a 30-
minute sequence of Kundalini yoga (as taught by Yogi Bhajan)
including breathing exercises, static postures, and meditation,
which they practiced daily at home for 8 weeks. Onein-person
follow-up meeting confirmed proper practice of the exercises
with additional contact by telephone. For quantifying the sub-
jective degree of insomnia, daily values of total wake time,
total sleep time, sleep efficiency, and subjective sleep quality
on a scale of 1 to 5 were averaged over the 2-week baseline
period and over the last 2 weeks of the treatment.

Results: To date, 10 female participants aged 33 to 64 have
completed the 10-week protocol. Initially, al of the partici-
pants complained of sleep maintenance insomnia, and 7 of
them also reported sleep onset insomnia. Only one participant
had evidence of a dleep disorder other than insomnia (RLS),
three had some evidence of anxiety disorder and one had
major depression. Two participants reported occasiona hyp-
notic use during the protocol. Qualitative analysis of subjec-
tive sleep diary characteristics over the course of the treatment
revealed gradual improvements in the degree of insomnia and
decreases in day-to-day variability for 8 of the 10 participants.
Averaged values for al 10 participants comparing pre-treat-
ment baseline and end-treatment periods are plotted with stan-
dard errors, and show a decrease of 0.9 hr in total wake time
(p =0.02, t-test), an increase of 0.7 hr in total sleep time (p =
0.07), an increase of 10% in sleep efficiency (p = 0.02), and an
increase of 0.4 on the sleep quality scale (p = 0.12). In gener-
al, most of the participants exhibited a high degree of compli-
ance in performing the daily treatment and reported no diffi-
culties in executing the exercises.
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Conclusions: The yoga treatment applied was well tolerated
and the majority of participants reported some degree of ben-
efit. These preliminary data suggest that the effectiveness of

A242 American Academy of Sleep Medicine

this treatment is worthy of further evaluation with a larger
sample size in a randomized controlled study incorporating
additional objective outcome measures.
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SCREENING FOR SLEEP-DISORDERED BREATHING
IN COMPLEX INSOMNIA PATIENTS

Melendrez DC,t Krakow BJ,! Clark JO!

(1) Sleep & Human Health Institute,

Introduction: Polysomnography (PSG) is not routinely indi-
cated for insomnia patients. However, the presumed boundary
between insomnia and sleep-disordered breathing (SDB) has
become less distinct (1,2). Accordingly, it may prove useful to
screen appropriate insomnia patients for SDB prior to under-
going PSG. TheAutoset |1 Plus (AS) (ResMed, Australia) isan
ambulatory device that performs a diagnostic sleep study by
automatically analyzing an airflow tracing from a nasal can-
nula. Previous studies have validated the AS apnea’hypopnea
index (AHI) for obstructive sleep apnea (OSA)(3). Addition-
aly, the AS measures flattening of the flow-time curve that is
displayed on an arbitrary scale of 0 to .3 in which a cut-off (<
.15) impliesflow limitation (i.e. RERAS). The flattening index
(FI) is the percentage below the cut-off. Anecdotally, a FI >
20% appears consistent with UARS when the AHI is low.
Therefore, we hypothesize that the AS might successfully
screen for UARS in diagnostic mode using the FI. As a pre-
liminary step prior to a formal validation of the AS, we col-
lected data on a series of patients who underwent PSG after
having screened positive with an elevated Fl.

M ethods: Thirty-five consecutive crime victims seeking treat-
ment for insomnia who had an AHI < 10 and a FI > 20 were
evaluated for SDB with PSG at various sleep labs in Albu-
querque, NM. Some labs utilized thermistor/thermocouples
while others used airflow pressure transducers to assess sleep-
breathing disturbance. All diagnoses were based on the indi-
vidual sleep specidist’s interpretation of the PSG. Eight
patients in the sample were diagnosed by the second author.
Results: SDB was diagnosed in 32 of 35 (94%) patients. Of
those with SDB, 50% had OSA, 47% had UARS, and one bor-
derline UARS. Of the OSA patients, 69% technically qualified
as OSA (i.e. AHI > 5) but had predominantly UARS type
events. An additional 12 patients, not meeting this study crite-
ria(AHI < 10 and aFl < 20), reported clinical symptoms high-
ly suspicious for SDB. All 12 were referred for PSG and diag-
nosed with SDB (2 OSA and 10 UARS).

Conclusions: AS was evaluated and found to be useful as a
screening tool for SDB in crime victims with insomnia. How-
ever, there are limitations with respect to false negative AS



studies. In the 12 excluded patients with false negative AS, it
was found that 1) the FI was artificialy lowered by the use of
total recording time instead of total sleep time, and 2) the flat-
tening and FI cut-offs may have been overly conservative esti-
mations for screening purposes. Notwithstanding, a rigorous
interpretation of the raw AS data including Sa02 desatura-
tions, increased respiratory effort, snoring, and visible flatten-
ing can moallify these limitations until further studies validate
definitive cut—offs. In the interim, AS appears useful for
screening insomnia patients with suspected UARS or UARS-
predominant SDB cases.
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DAYTIME TESTING AFTER LABORATORY AND
HOME POLYSOMNOGRAPHY

Edinger JD,! Glenn DM, Bastian LA, March GR,! Daily D,*
Hope TV,! Young M,! Shaw E,! Meeks Gt

(1) V A and Duke University Medical Centers, Durham, NC,

Introduction: Insomnia sufferers have shown themselves to
be paradoxicaly aert and devoid of marked performance
deficits in many studies examining their daytime functioning.
Such fmdings suggest insomnia sufferers exhibit a chronic
state of hyperarousal that masks or offsets their endogenous
diurnal sleepiness or performance decrements.22 However, the
studies leading to thisimpression all conducted daytime com-
parisons of insomnia sufferers and normal sleepers following
one or more nights of laboratory polysomnography (LPSG).
The current study was conducted to determine if similar
results would be obtained following home-based PSG
(HPSG).

Methods: Through careful screening via medical exam and
structured sleep and psychiatric interviews, 33 (17 women)
middle-aged (Msges = 49.9 yrs., SD = 5.8 yrs) individuals
meeting criteria® for Primary Insomnia and 35 (18 women)
non-complaining normal sleepers (Mg geSs=46.5yrs.,, SD =5.0
yrs.) were recruited. Roughly ~ of the participants in each
sample were randomly assigned to complete three consecutive
LPSG nights prior to completing a four-trial diurnal MSL T
coupled with four trials of computer-administered reaction
time tasks; the remaining participants underwent three consec-
utive nights of HPSG prior to this daytime testing. Dependent
measures extracted from daytime testing included sleep onset
latencies (SOLs) from each MSLT trial as well as within-trial

SLEEP, Val. 25, Abstract Supplement 2002

SD’s for participants’ response latencies to each of four types
of reaction time tasks administered. An hierarchica linear sta-
tistical model (HLM) was used in the analyses of each of the
study’s five dependent measures.

Figure 1
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Results: Results of HLM analysis with the MSLT data showed
asignificant (F 1965 = 2.97, p = .03) overall main effect in the
comparisons of the study’s subgroups of participants. Post-
hoc, Bonferroni comparisons showed that the SOL s of insom-
nia sufferers who underwent HPSG were significantly higher
across MSL T trials than were those of the normal sleepers
who underwent LPSG prior to their daytime testing (see Fig-
ure 1). Subsequent exploratory analyses showed that inclusion
of nocturnal sleep onset latency as a covariate in our HLM
analysis of the MSL T data led to the elimination of the previ-
ously observed significant differences among our subgroups.
HLM analyses of performances on arelatively non- stimulat-
ing simple reaction time test (SRT) showed a significant (F
1815 = 3.08, p = .03) subgroup x trials quadratic effect. Post
hoc tests showed that only the insomnia sufferers and normal
sleepers who underwent HPSG showed statistically distinct
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response profiles across SRT trials (see Figure 2). Among
these individuals, the insomnia group showed a relatively
“flat” pattern of response variability (i.e., attentionallapses)
across trials whereas the norma seepers tended to show
declining response variability, particularly across the first 3
SRT trials. Contrary to the MSL T results, subsequent
exploratory analyses for SRT data showed no relationships
between nocturnal sleep measures and the performance test
fmdings.

Conclusions: Findings suggest that heightened MSL T laten-
cies of insomnia sufferers are related to a general sleep onset
difficulty that plagues these individual s both at night and in the
daytime. However, the home sleep environment may exacer-
bate this presumed index of endogenous hyperarousal. Despite
the aertness implied by their MSL T data, insomnia sufferers
do show some evidence of daytime fatigue ( e.g., attentional-
lapses) particularly after sleeping in their homes prior to day-
time testing. Thus, future studies of insomnia sufferers’ day-
time functioning should consider the effects of the prior
night's sleep setting on the results of the daytime measures
obtained.
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THE CONSEQUENCES OF SITUATIONAL INSOMNIA
Bonnet MH,! Arand DL

(1) Dayton Department of Veterans Affairs Medical Center,
Wright State University, and Kettering Medical Center,

Introduction: Patients with Psychophysiological Insomnia
have been found to suffer from hyperarousal. Despite poor
nocturnal sleep, these patients may be significantly more alert
than normal's on tests of objective alertness during the follow-
ing day. Recently, Situational Insomnia (Sl) has been shown to
be a reliable phenomenon. However, it is not known whether
individuals who are prone to Sl are more similar to patients
with Psychophysiological Insomnia(i.e., have elevated arous-
al which protects them from sleepiness in response to poor
sleep) or are more similar to normal sleepers, who have spe-
cific residual consequences in response to reduced sleep. In
the current study, objective daytime alertness was compared in
good sleepers and in participants with S| after baseline nights
and nights with sleep advanced by 3 and 6 hours.

Methods. Participants to date have been 26 norma young
adults (age 22). Subjects slept in the lab for a screening night
followed by a baseline night and an advanced sleep night
(advance of normal bed time by 3 or 6 hours). In the follow-
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ing week, Ss returned for another baseline and the other
advanced sleep night. Ss remained in the lab for the day after
each night for MSL T and performance evaluation. Ss with the
best sleep (top 25%, n = 7) on the screening night were defined
as the Good Group and the Ss with the worst sleep (bottom
25%, n = 6) became the S| Group.

Results: The good sleepers did not demonstrate a significant
decline in sleep efficiency from baseline to the 3 or 6 hour
advances in sleep time (see Table). The Sl did show a signifi-
cant decrease in sleep efficiency from baseline to the 6 hour
advance night. The S| also had significantly lower sleep effi-
ciency than the good sleepers after the 6-hour advance. MSL
T data for the groups is presented in the Figure. There was a
significant Group by Condition interaction (F = 5.25, p < .01
). Neumann-Keuls pairwise comparisons indicated that the Sl
Group had asignificant increase in sleepiness following the 6-
hour advance as compared to their baseline. There was no
change in objective sleepiness across conditions in the Good
Group. This interaction could be explained by the fact that
total sleep was reduced by almost 3 hours on the Advance 6
night in the Sl Group as compared to their baseline while sleep
was reduced by only about 1 hour in the Good Group on the
Advance 6 night. It can also be seen that the SI Group had sig-
nificantly longer sleep latencies on the MSL T following the
baseline night as compared to the Good Group despite slight-
ly (nonsignificant) reduced total sleep on the night before.
Therefore, individuals with Sl have longer MSL T latencies
(like Psychophsiological Insomniacs) but also show residual
sleepiness after a night of reduced sleep (like normals).

Table 1
Sleep Efficiency
Good |
Baseline 976 93.5
Advance 3 92.4 82.3
Advance 6 836 57.5°

F (Interaction) = 3.57; p < .05

Figure 1
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Conclusions: These dataindicate that individuals who have S|
may display greatly reduced sleep time in a stressful situation
that can result in significantly increased sleepiness after aslit-
tle as one night.
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MENOPAUSAL METHYLTESTOSTERONE TREAT-
MENT INDUCES CHANGES IN SUBJECTIVE SLEEP
THAT CORRELATE WITH CHANGES IN MOTOR
SPEED BUT NOT IN VIGILANCE

Regestein QR,! Friebely J,* Shifren JL,* Schiff 12

(1) Brigham & Women's Hospital, (2) Massachusetts General
Hospital,

Introduction: Healthy menopausal women on hormone
replacement therapy (N = 34) were recruited to test the effects
of testosterone replacement on affective measures and cogni-
tive function. During two consecutive, randomized, double-
blind, 8-week treatment periods, subjects took identically-
appearing pills daily. The pills contained esterified estrogen
0.625 mg in both periods. During one of the periods, it also
contained methyl-testo-sterone 1.25 mg. In a post-hoc analy-
sis, we tested whether subjective sleep quality would correlate
with objective measures of daytime cognitive function.
Methods. Subjective Sleep was measured by an index com-
pounded of z-transformed scores for St. Mary's Sleep Ques-
tionnaire items (depth, satisfaction, how well one slept, clear-
headedness in morning, number of awakenings, ease of faling
asleep and trouble with early awakening). Daytime cognitive
measures were taken at the end of both treatment periods.
These included measures of complex verbal and associational
fluency, motor speed (finger tapping), and vigilance (continu-
ous performance response time, number of responses slower
than normal [> 432 msec; “lapses’], and response steadiness
[standard deviation]) (Neurobehavioral Systems, Atlanta).
Analyses were directed at finding whether subjective sleep
was reflected in daytime cognitive measures. Stepwise regres-
sion (SAS, Cady, NC) was used to model subjective sleep
index by cognitive measures during the estrogen alone condi-
tion, when not on methyltestosterone. Subjective sleep
changes induced by added methyltestosterone were modeled
by changes in cognitive measures between treatment condi-
tions. To control for possible effects of independent co-vari-
ants, odphorectomy status, age and order of treatment were
entered into the analyses.

Results: No significant relationship was found between self-
reported sleep quality and cognitive variables in the estrogen
alone condition. Testosterone replacement induced a trend
towardsimproved sleep quality (p =.06). Changein subjective
sleep index after added methyltestosterone treatment correlat-
ed with change in cognitive measures (Model F=7.2; p=.01).
Of the three cognitive functions measured, motor speed
changes accounted for 18% of the variance in sleep quality
changes, but vigilance changes did not significantly correlate
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with subjective sleep index changes.

Conclusions: We conclude that in menopausal women treated
with estrogen alone, subjective sleep does not correlate with
cognitive measures. However, methyltestosterone-induced
changes in subjective sleep may correlate with motor speed.
Hypothetically, this might occur because motor speed report-
edly correlates with dopaminergic functions (1), which poten-
tialy affect sleep, and because dopamine may mediate some
behavioral effects of testosterone (2).

References:

(1) Association of dopamine transporter reduction with psy-
chomotor impairment in methamphetamine abusers. Volkow
ND, Chang L, Wang GJ et al. Am J Psychiatry 2001; 158:377-
382

(2) Schroeder JP, Packard MG . Role of dopamine receptor
subtypes in the acquisition of a testosterone conditioned place
preference in rats. Neurosci Lett 2000; 282:17-20.

Research supported by an unrestricted grant from Solvay
Phar maceuticals

333.L

COMPARISON OF HOME AND LABORATORY
ACTIGRAPHY INYOUNGADULTSWITHAND WITH-
OUT PRIMARY INSOMNIA

Means MK, Edinger JD,! Husain AM12

(1) VA Medica Center, Durham, NC, (2) Duke University
Medical Center, Durham, NC,

Introduction: Recent research indicates that the setting in
which sleep is measured (e.g., home vs. laboratory) may affect
insomnia sufferers differently than normal sleepers (1) and is
thus an important consideration in characterizing the sleep of
insomnia sufferers. This study investigated setting differences
in a sample of young adult insomnia sufferers using wrist
actigraphy, an inexpensive and non-obtrusive objective means
of estimating sleep patterns.

M ethods: Participants were age and gender-matched samples
of young adults with insomnia (n = 22; 10 male, 12 femae; M
age = 29) and normal sleepers (n = 31; 14 male, 17 femae; M
age = 28). Insomnia sufferers met ICSD diagnostic criteria for
a chronic (> 6 months) primary insomnia disorder. Normal
sleepers had no history of sleep complaints and failed to meet
criteria for any sleep disorder. All participants were screened
for the absence of medical and/or psychiatric difficulties that
could compromise sleep. Participants underwent 3 consecu-
tive nights of laboratory PSG and 3 consecutive nights of
home PSG (in a counterbalanced order) on separate weeks, as
part of a larger research project investigating sleep-setting
effects. On these six study nights (3 laboratory, 3 home) par-
ticipants were also monitored with Actiwatch-L (Mini-Mitter
Co., Inc., Bend OR) devices, the results of which are present-
ed herein.

Results: The following sleep variables were estimated from
actigraphy: total sleep time (TST), total wake time (TWT),
sleep onset latency (SOL), sleep efficiency index (SEI), mean
sleep bout time (MSBT; average length of blocks of continu-
ous sleep), and mean wake bout time (MWBT; average length
of blocks of continuous wake). Differences were analyzed in 2
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(Group: insomnia vs. normal sleepers) X 2 (Place: home vs.
lab) ANCOVAs, controlling for gender, night (1 through 3),
order (home or lab), and time in bed. Adjusted means are pre-
sented in Table 1. There were significant interaction effects for
TST (F[1, 261] = 8.77, p < .01), TWT (F[1, 261] =5.47,p <
.05), SEI (F[1, 261] = 10.05, p < .01), and MSBT (F[1, 261] =
9.66, p < .01). Bonferroni-corrected post-hoc comparisons
revealed that for all 4 of these sleep variables, normal sleepers
experienced significantly worse sleep at home compared to the
laboratory, whereas insomnia sufferers slept similarly in each
environment. Figure 1 exemplifies these differences for sleep
efficiency. These findings were supported qualitatively by
post-study interviews with normal sleepers who reported
sleeping better in the lab setting due to the minimization of
environmental distractions.

Table 1
Insomnia Sufferers | Normal Sleepers
Home Lab Home Lab
M(SE) | M(SE) | M(SE) | M(SE)
TST 386.7 387.2 393.6 408.4
(5.8) (5.8) 4.9 4.9
TWT 56.7 57.5 49.4 39.5
(5.3) (5.3) 4.5) 4.5)
SOL 14.5 16.7 11.8 8.7
(2.8) (2.8) (2.3) 24
SEI 85.4 85.4 86.8 90.1
(1.3) (1.3) (1.1) (1.1)
MSBT 23.6 22.0 24.7 31.7
(2.8) (2.8) (2.3) (2.3)
MWBT 2.0 2.0 1.9 1.8
0.1 0.1) 0.1) (0.1

Note. All values are in minutes except for SEI, which is %.
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Conclusions: Estimates of sleep obtained from actigraphy
showed no setting influences in young adults with insomnia.
However, actigraphy monitoring of young normal sleepers
suggested longer and more consolidated sleep in the lab com-
pared to the home environment. We conclude that the low-
stimulus (i.e., quiet, dark) lab environment maximizes the
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sleep potential of young normal sleepers.

References:

(1) 1. Edinger JD, Glenn DM, Bastian LA, Marsh GR, Dailey
D, Hope TV, Young M, Shaw E, Meeks G: Sleep in the labo-
ratory and sleep at home Il: Comparisons of middle-aged
insomnia sufferers and normal sleepers. Sleep 2001;24:761-
770.

Resear ch supported by the Department of VeteransAffairs
Merit Review Grant #0009 (J. Edinger, Principal Investi-
gator)

334.L

INSOMNIA AND HYPNOTIC USE IN BRAZIL

Souza JC,! Magna,! Reiméo?

(1) Dom Bosco Catholic University (UCDB), Campo Grande,
Mato Grosso do Sul (MS), Brazil, (2) Campinas State Univer-
sity (UNICAMP), Campinas, S&o Paulo (SP), Brazil, (3) Sao
Paulo University (USP), Sao Paulo, S&o Paulo (SP), Brazil,

Introduction: To estimate the prevalence of the disorder of
sleep initiation (DSI), sleep maintenance (DSM), and early
arousing (DEA), and the use of hypnotics in the genera pop-
ulation and to evaluate the effect of sex, age, social-economi-
cal class, schooling level, marital status, and occupation.
Methods: Design: Domiciliar interviews from the 3rd to the
8th of April 2001 in 7 urban regions of Campo Grande, Brazil,
according to the use of structured questionnaire and with the
consent from the interviewed subjects.Setting: The random-
ized sampling obtained through the method of cluster with
quotas of sex, age and social-economical class according to
survey data. Participants: 408 inhabitants being 18 yearsold or
over.Interventions: N/A

Results: Results: The results are presented according to
descriptive statistical methods and of inference based on
parameters of binomia distribution, while for their analysis
the qui-square (c2), and Fisher test were used. The signifi-
cance level adopted was of 5% and the confidence interval
(CI) of 95%. Thereis agenera prevaence of insomnia 19.1%
(sd=2.0%) mostly in women (p=0.0015) and people of low
schooling level (p=0.0317) - sub type DSI (14.2%, p=0.0043)
and chronic (p=0.7022). 6.9% (sd=1.3%) used hypnoticsin the
last month among which 68.1% over threetimes aweek. Inthe
life span 17.2% (sd=1.9%) among which 70.3% in the last 2
years, mostly insomniac (p<0.0001), women (p=0.0372 and
p<0.0001) and people over 30 years of age (p=0.0536 and
p=0.0091), with no prevalence of any insomnia sub type.
Conclusions: There is a high prevalence of chronic insomnia
and high indices of hypnotic use in the urban population of
Campo Grande.

335.L

PRELIMINARY STUDY OF THE TEST-RETEST RELI-
ABILITY AND CONCURRENT VALIDITIES OF THE
PITTSBURGH INSOMNIA RATING SCALE (PIRS)
Moul DE,! Pilkonis PA,* Miewald JM,* Carey TJ,! Buysse DJ*
(2) University of Pittsburgh School of Medicine,

Introduction: The PIRSisa 65-item scale designed to rate the



severity of insomniain clinical trials. Subjects rate items ask-
ing about subjective distress (Part 1 - 46 items), subjective
sleep parameters (Part 2 - 10 items), and quality-of-life (Part 3
- 9 items) in the past week. The global score sums the items,
each scaled 0-3. This preliminary study evaluated PIRS test-
retest reliability and its correlations with the Pittsburgh Sleep
Quality Index (PSQI) (1) and the Spielman Insomnia Symp-
tom Questionnaire (SISQ) (2).

Methods: Adults with a primary diagnosis of an insomnia,
depression, anxiety, or sleep apneawere eligible to participate.
Subjects completed the PIRS, PSQI, and SISQ at baseline.
Some competed aretest PIRS that was mailed to them. Miss-
ing data on the PIRS and the SISQ did not exceed 10% of
items; average item values were imputed to missing items.
PSQI scores were obtained using standard procedures (1).
Pearson product-moment correlations were obtained between
the two time points for the global PIRS score, as well as sub-
part scores. Correlations were also obtained between baseline
global scores of the three questionnaires. Statistical testing of
correlations utilized t-tests (3).

Figurel
Retest vs. Baseline Global PIRS Scores
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Table 1

Baseline:Baseline and
Baseline:Retest Correlations of the PIRS

BASELINE
Total Partl Part2 Part3
= Total 1.00
E Part 1| 0.98% 1.00
»n Part2| 0.72% 0.607 1.00
g Part3| 0.60F 0.50%* 0.45% 1.00
— Total | 0.90% 0.86% 0.707 0.65%
A Partl| 0903 089  0.60*  0.57*
E Part2| 056* 041  089F 053+
Part3| 0.717 0.64* 0.53%* 0.84%

$p<0.001 Fp<0.01 *p<0.05
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Results: To date, 20 subjects (5 males, 15 females) have pro-
vided baseline data. The mean age was 43 (S.D. = 14). There
was no missing baseline data for the PIRS or SISQ, but 4 sub-
jects had missing data that prevented calculating a baseline
PSQI score. Sixteen subjects provided retest completions, 13
within a 2-week period and with sufficient data. Nineteen sub-
jects had a primary diagnosis of Primary Insomnia (18 Psy-
chophysiologic Insomnia and 1 Idiopathic Insomnia), and 1
with sleep apnea. The global test-retest correlation (r = 0.90)
is shown in Figure 1. Correlations within the baseline PIRS
and between the test and retest PIRS completions are given in
Table 1. The PIRS:PSQI, PIRS:SISQ, and SISQ:PSQI correla-
tionswerer = 0.73(t = 4.00, df = 14, p=0.0013), r = 0.71(t =
4.27, df = 18, p =0.00045), and r = 0.56 (t = 2.52, df = 14, p
= 0.024), respectively.

Conclusions: This preliminary psychometric study of the
PIRS indicated that the PIRS has good test-retest reliability as
a measure of insomnia severity in the past week. It does not
have ceiling or floor effects for measuring insomnia severity.
Lower, but significant between-subscale correlations suggest
separate dimensions of insomnia are rated. It appears to have
good concurrent validity with the PSQI and the SISQ. Further
evauation of the PIRS concurrent (i.e. between question-
naires) and discriminant (i.e. between clinical group) validities
is needed. The PIRS may serve as a convenient, multidimen-
sional global severity metric for insomnia symptoms in the
past week.

References:

(2) Buysse DJ, Reynolds CF, Monk TH, Berman SR, Kupfer
DJ. The Pittsburgh Sleep Quality Index: a new instrument for
psychiatric practice and research. Psychiatry Res
1989;28:193-213.

(2) Spielman AJ, Saskin P, Thorpy MJ. Treatment of chronic
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UNCONSCIOS MOTIVATION FOR SLEEP-RELATED
VIOLENCE: DREAMSASEVIDENCE

Cartwright, RD?

(1) Sleep Disorder Service and Research Center, Rush-Pres-
byterian-St. Luke's Medical Center, Chicago,

Introduction: Bonkalo's(1) guidelines for evaluating “impul-
sive behavior during the confusional state of a prolonged peri-
od of arousal from sleep” include: “the act (is) senseless, the
victim anybody who happened to be present”, “amnesiafor the
event”, as well as “perplexity on full awakening without
attempt to escape or cover up”. These fit a recent case of a
stabbing death of a“beloved” wife.With no evidence of prior
hostility toward the victim and no other explanation, “uncon-
scious motivation” is often invoked. Freud suggested that
dreams are a source of information concerning the motives
underlying dysfunctional behavior. Thus dreams may provide
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the missing explanatory link between positive waking feelings
and an act of sleep-related violence.

Methods: This is an uncontrolled, study of dreams of a 42
year old professional man, of reputed exceptionally good char-
acter and standing in his church and community, convicted of
the death of hiswife and sentenced to life without parole. The
defense argued that there was no evidence of marital discord,
and that the accused was not responsible for the attack which
took place while in a state of non-conscious sleep-walking.
Since his incarceration, the prisoner has kept a written record
of dreams recalled on awakenings noting date and time of
occurance.There are 63 reports. These have been analyzed by
roles of self and others, motives and repeating dream themes
2.

Results: 1. Frequency. The wife is the most frequent dream
character appearing in 24% of reports. The daughter 19% and
son 17%. Male authorities 16% and “bad men”,(space aiens,
enemy soldiers) 16%. The most frequent self roles are: hus-
band and father 20%, someone phyically threatened by others
(enemies, huge machines) 20%. In 19% he is a rescuer-hel per-
protector.2. Relationships. The husband-wife interactions are
viewed as: ateam, doing things with the children and for oth-
ers. Sheis described as amused, encouraging, helpful, a com-
panion, and he as happy, loving, protective, but also as wor-
ried, nervous, sensing danger, expecting a catastrophe. In
recent dreams he becomes aware that she is absent and he
misses her.3. Motives,applying the 22Jackson PRF, Most fre-
guent are harm aviodance, and nurturance. The self character
engages in only two acts of aggression; in one he hits a bad
man who has captured a small boy, the other he hauls his son
by the collar for being rebellious.4. Two common themes:one
positive: enjoying routine family activities, the other negative:
fear of externa physical danger. These appear to reflect his
past life and current situation. There is no evidence of hidden
antagonism toward the wife.

Conclusions: Although these data lack the usual controls they
do not support the presence of unconscious hostility toward
the wife.

References:

(1) Bonkalo A. Impulsive acts and confusional states during
incomplete arousal from sleep. Psychiatric Quarterly, 1974;
48: 400-09.

(2) Trenholme I. Cartwright R. Greenberg G. Dream dimen-
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ZOLPIDEM ISASSOCIATED WITH AMNESTIC NOC-
TURNAL EATING

Morgenthaler Tl,1 Slber MH!

(1) Mayo Clinic Sleep Disorders Center, Rochester, MN,

Introduction: Sleep related eating disorder (SRED) is more
common in patients with insomniaand is often associated with
restless legs syndrome (RLS), periodic limb movement disor-
der (PLMD), or obstructive sleep apnea syndrome (OSA). We
evaluated five patients over an 11-month period in which
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SRED either began, or worsened with zolpidem therapy.
When the underlying sleep disorder was treated and zolpidem
was discontinued, nocturnal eating stopped.

Methods: Case series of 5 patients with nocturnal eating and
zolpidem use, who presented for evaluation with initial com-
plaints of nocturnal eating (1/5), excessive daytime sleepiness
(3/5), and parasomnias (1/5). On history, we elicited nocturnal
eating and sleep onset or maintenance insomnia in 5/5. All
patients had been started on zolpidem prior to referral for
insomnia symptoms. Final diagnosis of the underlying sleep
disorder(s) was suspected after history and physical in 5/5
patients, and confirmed with polysomnography in 4/5 patients.
Results: Demographic, historic, diagnostic, and treatment data
are summarized in the table below. In each case, use of zolpi-
dem was associated with onset (3) or worsening (2) of noctur-
nal eating and initial or worsening amnesiato nocturnal eating
(5). Underlying sleep disorders diagnosed included RLS (5),
OSA (3), sleepwalking (2), and psychophysiologic insomnia
(1). One of our patients with sleepwalking fell down the stairs
with fortunately only minor injury. In al cases, treatment of
the underlying disorder and stopping zol pidem was associated
with cessation of nocturnal eating and sleepwalking. Duration
of follow up was a mean of 73.3 (median 61, range 40-157)

days.

Table1
Case 1 2 3 4 3
e der F 1 Ll il F
Age at
presentation f
el o 5451 564t 5615 5785 B30
niacturmal eating
Mge at start of
elpdern 156 3l 4 b4 b9 bli

Effect af ralpidem
onnight eating Started Farted Tncreased Started Tncreased
behavior
Hinnesia with Trereased
giting Somelimes Hlwatys after Mastly 13
20lpicem
Sleep Discrcers RLS RLSOGA | RLS, G5 | RLS, 088 | RLSPsyeh
other than SRED (RDI=76) | (RDI=30) | (RDI=18), Irs, Seep
Jeep lking
ifalking
Treatment in it 1021 ity Proboetbesy pERd,
addition to gzl gz trerm TR Emaem
discontiniing
2olpiclem

Conclusions: SRED has been associated with RLS/PLMD
and OSA, al disorders that increase nocturnal arousals. For
this reason, many have suggested SRED is adisorder of arous-
al. Providing zolpidem, a medicine that has rarely been report-
ed to cause transient amnesia, to patients with a disorder of
arousal might be expected to occasionally lead to amnesia to
arousal-induced behavior. Zolpidem has been previously asso-
ciated with sleep walking [1, 2]. However, why SRED mani-
fested de novo in some patients begun on zolpidem is uncer-
tain, and suggests a novel association of nocturnal eating with
zolpidem[1]. Zolpidem binding of GABA receptors reported-
ly does not elicit hyperphagia, but perhaps this assertion
should be re-evaluated [3]. Nocturnal eating was not volun-
teered initially by 4/5 patients, and required specific question-



ing to elicit this symptom. Nocturnal eating is more common
in those with insomnia than in the general population. For
practicing sleep physicians, these cases highlight the impor-
tance of inquiring about nocturnal eating behaviors, especially
in those taking zolpidem, and of arriving at an accurate diag-
nosis and appropriate treatment plan. Providing zolpidem for
insomnia without seeking specific diagnoses may lead to
unusual and potentially harmful nocturnal behaviors.
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POLYSOMNOGRAPHIC CHANGES IN PTSD AND
IDIOPATHIC NIGHTMARE PATIENTS FOLLOWING
IMAGERY REHEARSAL TREATMENT

Germain A2 Nielsen TAL2

(1) Dream and Nightmare Laboratory, Hopital Sacre-Coeur de
Montreal, Montreal, Quebec, Canada, (2) Dept of Psychology,
University of Montreal, Montreal, Quebec, Canada, (3) Dept
of Psychiatry, University of Montreal, Montreal, Quebec,
Canada,

Introduction: Imagery Rehearsal (IR), a cognitive-behavioral
technique for alleviating nightmares, is associated with sub-
jective improvements in sleep quality (1-3). However, no
independent replication of this effect has been conducted, and
sleep improvements have not yet been assessed using
polysomnography (PSG). This study addresses these limita-
tions and investigates whether IR differentially affects PTSD
and idiopathic nightmare (I-NM) patients.

Methods. Twelve nightmare patients completed prospective
dream logs, measures of psychological distress, and under-
went polysomnographic (PSG) recordings both prior to and 6-
10 weeks after receiving the IR treatment. Six patients suf-
fered from posttraumatic stress disorder and frequent night-
mares (P-NM) and six suffered from I-NM. IR was provided
during asingle session in asmall-group format. Pre-post treat-
ment comparisons were made for dream logs, measures of
psychological distress, and PSG recordings.

Results: Post-treatment, significant reductionsin retrospective
nightmare frequency (p = 0.007), in prospective bad dream
frequency (p = 0.03), and in anxiety scores (p = 0.004) were
observed. Apart from an increased micro-arousal index (p =
0.04), no changes in sleep structure were remarkable. Further,
post-treatment sleep profiles were different for the two sub-
groups. Post-treatment, I-NM patients showed an increase in
%S2 (p =0.05) and a reduction of periodic leg movementsin
REM sleep (p = 0.04), whereas P-NM patients exhibited ele-
vated micro-arousal indices (p = 0.01).

Conclusions: These results independently replicate the effica-
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cy of IR treatment for aleviating nightmares and other symp-
toms of psychological distress, but suggest that the effects may
vary as afunction of nightmare pathology. It remains possible
that the reduction in disturbed dreaming and psychological
distress precede the occurrence of significant objective sleep
improvements. Further, the use of prospective dream logs in
the present study indicates that bad dreams (unpleasant dreams
that do not immediately awaken the sleeper), rather than night-
mares (unpleasant dreams associated with awakenings), are a
more sensitive measure of disturbed dreaming.
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DOPAMINERGIC AND OPIATE THERAPY OF NOC-
TURNAL SLEEP-RELATED EATING DISORDER
ASSOCIATED WITH SLEEPWALKING OR UNASSO-
CIATED WITH ANOTHER NOCTURNAL DISORDER
Schenck CH, Mahowald MW

(1) Minnesota Regional Sleep Disorders Center, (2) Hennepin
County Medical Center (Depts of Psychiatry & Neurology),
(3) Univ. of MinnesotaMedical School (Depts of Psychiatry &
Neurology),

Introduction: Nocturnal sleep-related eating disorder
(NSRED)is a female-predominant disorder often associated
with (or symptomatic of) another sleep disorder, esp. sleep-
walking (SW), but also restless legs syndrome (RLS), period-
ic limb movement disorder (PLMD), insomnia, obstructive
sleep apnea (OSA), narcolepsy, and circadian rhythm distur-
bances (including poor sleep hygiene). Various other condi-
tions and their treatments/toxicity can be closely linked with
NSRED. Nevertheless, NSRED can present as an idiopathic
condition, or at least as a condition unassociated with another
nocturnal disorder (“idiopathic NSRED”). Pharmacotherapy is
a cornerstone of therapy, along with proper sleep-wake
hygiene, daytime eating habits and stress-management skills.
Whereas bedtime benzodiazepine therapy controls problemat-
ic—and even violent—SW in >80% of reported cases, benzo-
diazepine monotherapy is considerably less successful is con-
trolling SW with problematic nocturnal eating (<50% of
reported cases). In contrast, dopaminergic therapy (at times
combined with opiate and/or clonazepam therapy) has been
reported to be effective in controlling problematic nocturnal
eating in patients with SW. The rationale for this therapeutic
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approach in SW/NSRED was based on the successful control
of problematic nocturnal eating in patients with
RLS/PLMD/NSRED. Furthermore, this therapeutic approach
(which is standard therapy for RLS/PLMD without nocturnal
eating) may also be quite effective with idiopathic NSRED.
We now report our center’s cumulative experience in treating
these two sub-groups of NSRED with dopaminergic and opi-
ate therapy.

Methods: Over a 15 year period, 18 patients with NSRED
associated with SW or unassociated with another nocturnal
disorder (“idiopathic”) were treated, by one of the authors,
with dopaminergic and/or opiate therapy. This group com-
prised approximately 25% of all NSRED patients evaluated
and diagnosed at our center during that time period. The SW
patients with NSRED not included in this report had either
responded to benzodiazepine (or other) therapy, had received
treatment elsewhere, had refused therapy, or were lost to fol-
low-up. All pts with SW had prior histories of SW involving
non-eating behaviors, athough at the time of presentation,
most or al SW behaviors involved eating. All pts had under-
gone extensive clinical evauations, including hospital-based
polysomnographic (PSG) and audio-visual monitoring, with
expanded EEG and EMG montages, utilizing standard meth-
ods of recording and scoring.

Results: All 18 pts had nightly eating episodes, with partial
consciousness, and without perceived hunger, during arousals
from sleep. PSG monitoring: 77.8% (14/18) had eating
episodes from NREM sleep. No pt. had PLMD, clinical OSA,
REM motor abnormalities or EEG epileptiform activity.
72.2% (13/18) of pts reported 75-100% control of NSRED
with bedtime treatment (tabulated below).N=13 RESPON-
DERS: mean age, 38.2 £10.5 yrs;, mean age, NSRED onset,
26.0 £9.9 yrs; females, 76.9% (10/13); mean duration, treat-
ment follow-up, 2.5 £3.0 yrs (2-6 months, n=3; 1-2 yrs, n=7;
6-9 yrs, n=3). Currently, 69.2% (9/13) of responders are still
being followed at our center (including al 3 pts with a 2-6
month follow-up interval).N=5 NON-RESPONDERS: mean
age, 30.2 = 16.6 yrs, mean age, NSRED onset, 18.6 + 11.2 yrs,
females, 60% (3/5); idiopathic NSRED, 60% (3/5);
SWINSRED, 40% (2/5). TREATMENT RESPON-
DERS |) SW-NSRED SUB-GROUP: n=6 (females, n=4);
mean age, 36.8 + 7.2 yrs; mean age, NSRED onset, 19.0+7.8
yrs.1) IDIOPATHIC SUB-GROUP: n=7 (females, n=6); mean
age, 38.2 £10.5 yrs; mean age, NSRED onset, 26.9 £9.9 yrs.
TABULATION OF TREATMENTS (N=13)N=2 (L-dopa or
bromocriptineg) N=2 (L-dopa & benzodiazeping) N=2 (L-
dopa & codeine)N=1 (L-dopa & codeine & benzo) N=1 (L-
dopa & trazodone) N=1 (bupropion & codeineN=2 (L-dopa
& bupropion/trazodone)N=1 (L-dopa &
bupropion/codeine)N=1 (codeine & benzo)(3 pts took com-
bined carbidopa/L-dopa and CR-carbidopa/L-dopa hs)(Benzo-
diazepines: clonazepam (n=2); alprazolam
(n=1);estazolam(n=1)(L-dopa: Rxed as carbidopa/L-dopa or
CR—controlled-rel ease—tabl ets)(Bupropion:Rxed as regular
or SR—sustained-rel ease—tablets; dopaminergic anti-depres-
sant(Codeine: Rxed in combination with acetaminophen: 325
mg acetaminophen per 30 mg codeine)(All medications were
generally well-tolerated, with infrequent side-effects)
DOSE RANGESCarbidopa/L-dopa (20/200—100/400 mg
hs); carbidopa/L-dopa CR (25/100—100/400 mg hs)Bupropi-
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on (n=1; 450 mg); Bupropion SR (n=3; 200-350 mg): taken as
2-3 gplit daily dosesCodeine (30-60 mg hs); Trazodone (100-
200 mg hs); Bromocriptine (2.5 mg hs)Clonazepam (0.5 mg;
2.0 mg); Alprazolam (0.5 mg); Estazolam (3.0 mg)
Conclusions: Our findings indicate that dopaminergic and
opiate therapy of NSRED associated with SW or unassociated
with another nocturnal disorder can be successful in the major-
ity of treated patients. A benzodiazepine agent or trazodone
may need to be included in the treatment regimen to control
any persistent sleep disruption after control of nocturnal eating
is achieved; these agents may also contribute to control of noc-
turna eating. Our findings aso call attention to dopaminergic
and opioid mechanisms of control and dyscontrol of feeding
behavior across sleep and wakefulness.
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SLEEP STAGE SCORING METHODOLOGY WITH
RHYTHMIC MASTICATORY MUSCLE ACTIVITY.
Guitard F,1 Saber M,1 Rompré PH,1 Montplaisir JY,1 Lavigne
GJ2

(1) Faculté de M édecine Dentaire, Université de Montréal, (2)
Hopital du Sacré-Coeur and Université de Montréal,

Introduction: Rhythmic Masticatory Muscle Activity
(RMMA) has been reported in 60% of normal sleepers and in
patients with tooth-grinding during sleep, a condition known
as sleep bruxism (Lavigne et al., 2001). The present study was
conducted to describe the method that we developed to score
sleep stages associated with RMMA episodes and to charac-
terize sleep stage shifts occurring in close temporal association
with RMMA.

Methods: In this study, 20 moderate to severe bruxers were
selected. Polysomnographic recordings were performed on
two consecutive nights in a sleep laboratory. The first night
was used for habituation to sleep laboratory conditions and to
rule out other sleep disorders. RMMA episodes were scored as
previously described (Lavigne et al., 2001). Sleep was record-
ed and first scored using the standard method of Rechtschaf-
fen and Kales (1968, R&K) with 20-sec epochs. In the second
analysis, al RMMA episodes scored wake with R&K were
given the stage of the preceding epoch (modified scoring). As
athird analysis, the sleep stage during the 20 sec before (B20)
the beginning of the episode was scored (event-based scoring).
The deep stage during the 20 sec after (A20) the end of the
episode, and during following 20 to 40 sec (A40) and 40 to 60
sec (A60) were scored. RMMA episodes separated by less
than 100 sec were considered as being part of the same global
episode (cluster) and sleep stages before and after the cluster
were compared.

Results: With the R&K sleep stage scoring, 24.6% of RMMA
episodes were scored as occurring in wake, while this
decreased to 1.0% with the modified scoring (figure 1). A
Cohen Kappa of 0.65 was observed between both methods,
which indicates substantial agreement. The distribution of
RMMA episodes (n=1107), over sleep stages, according to the
modified scoring was 27.0% in stage 1, 58.0% in stage 2, 4.9%
in 3+4, 9.1% in REM and 1.0% in wake. The distribution of
RMMA episodes according to the event-based deep stage
scoring was 20.8% in stage 1, 60.1% in stage 2, 5.0% in 3+4,



11.3% in REM and 2.9% in wake. A Cohen Kappa of 0.78 was
observed, which indicates substantial agreement between both
scoring methods. A sleep stage shift occurred in 53.6% of
episodes between B20 and A20. However, this decreases to
39.0% and 31.2% after 40 and 60 sec respectively. Episodes
occurring in cluster were associated with sleep stage changein
56.8% of cases compared to 50.4% in isolated episodes
(p=0.14).

Figurel

Distribution of RMMA episodes over sleep stages
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Conclusions: These results show that the modified scoring
and the event-based scoring give similar results. Moreover,
approximately half of the RMMA episodes are associated with
atransient sleep stage change immediately after the episode.
The deep stage then returns to its previous value in most
episodes (69%).
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AN OPEN-LABEL EXTENSION STUDY OF
MODAFINIL FOR THE TREATMENT OF DAYTIME
SLEEPINESSIN PATIENTSWITH PARKINSON'SDIS
EASE

Adler CH,! Caviness JN,*Hentz JG Lind M.t Tiede J*

(1) Parkinson's Disease and Movement Disorders Center,
Mayo Clinic Scottsdale,

Introduction: Excessive daytime sleepiness (EDS) and sleep
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disorders are common complaints in patients with Parkinson’'s
disease (PD). More than 15% of patients with PD experience
EDS as compared with 1% of healthy elderly people. EDS and
sleep disorders are among the most common causes of declin-
ing health-related quality of life in patients with PD.
Modafinil, a novel wake-promoting agent, is effective for the
treatment of EDSin narcolepsyl and obstructive sleep apnea,2
and is potentially useful for treating EDS in patients with PD.
Recently, we reported that modafinil was effective for the
treatment of EDS in patients with PD who participated in a
double-blind, placebo-controlled, study.3 In this report, we
extend our earlier observations to include results from a sub-
sequent 4-week, open-label extension study.

Methods: Following completion of a 7-week, double-blind,
placebo-controlled, study of modafinil and a 1-week washout
period, 20 patients with idiopathic PD and EDS (ie, an
Epworth Sleepiness Scale [ESS] score \sccl0 at entry into the
double-blind study) received modafinil 200 mg/d for 1 week
and modafinil 400 mg/d for 3 weeks in a 4-week, open-label
study. Efficacy was assessed using the ESS and patient- and
physician-rated Clinical Globa Impression of Change (CGl-
C) scores. Other evaluations included scales for assessing
fatigue, severity of PD, and activities of daily living.

Table 1
Baseline Endpoint
Agsessment Mean Mean
(5D) sD)
ESS 15.6 12, 2%
{4.8) {4.4)
Fss* 4.9 4.7
(1.5) (1.8)
CGI-C Patient 0.00 0.85#
(0.00) (1.42)
CGI-C Physician 0.00 1.05
(0.00) (1.36)

“FSS8=Fatigue Severity Scale
*p=.02
*Hp=002

Results: Mean (SD) ESS scores improved from 15.6 (4.8) at
the postwashout baseline of the open-label study to 12.2 (4.4)
after 4 weeks of treatment with modafinil (p = 0.002).
Improvements in wakefulness were also significant as
assessed by patient- and physician-rated CGI-C scores (p =
0.015 and p = 0.003, respectively). Mean scores on measures
of fatigue, severity of PD, and activities of daily living
remained relatively stable with respect to postwashout base-
line values. Modafinil waswell tolerated. Most adverse events
(16 of 17; 94%) were mild to moderate in nature, and includ-
ed two reports each of somnolence and abnormal dreaming.
Four patients reported an increase in motor symptoms (ataxia,
dyskinesia, hyperkinesia, or tremors), and two patients report-
ed increased “ OFF” time. There were no significant changesin
mean diastolic or systolic blood pressure or mean pulse or res-
piration rates.
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Conclusions: Treatment with modafinil significantly
improved daytime wakefulness in patients with PD and EDS,
and modafinil was well tolerated. The improvements in wake-
fulness observed in this open-label study were similar to those
obtained in an earlier double-blind, placebo-controlled study.
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(1) US Modéfinil in Narcolepsy Multicenter Study Group.
Randomized trial of modafinil as atreatment for the excessive
daytime somnolence of narcolepsy. Neurology 2000; 54:
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PERIODIC LIMB MOVEMENTS DURING SLEEP IN
PATIENTSWITH HEART FAILURE

Slva RS! Alves RS! Figueiredo AC,t Prezotti St Mady C,!
Lorenz-Filho Gt

(2) InCor Sleep Lab, Séo Paulo Medical School, University of
Sdo Paulo, SP, Brazil,

Introduction: Periodic limb movements (PLM) isprevalent in
several medical disorders as uremia, chronic myelopathies and
anemia. Some patients may have asymptomatic PLM but it is
usually associated with recurrent arousals from sleep leading
to daytime sleepiness. Patients with congestive heart failure
(CHF) usually have sleep complaints that can be related to
both PLM and sleep breathing disorders (SBD). The objective
of this study was to determine the prevalence of PLM in CHF
patients with and without SBD.

M ethods: We studied 31 patients with severe CHF with stable
clinical condition and had left ventricular eection fraction
(LVEF) /leq 45 %. The etiologies of CHF were idiophatic
(64.5% of tota), Chagas disease (19.4%), and ischemic
(16.1%). Overnight polysomnography was performed using
EMBLA equipment and all polysomnograms were performed
and scored based on the guidelines for sleep studies. Daytime
sleepiness was assessed by a subjective rating (Epworth
Sleepiness Scale [ESS]). Significant differences between
groups were analyzed by t test with p<0.05 considered signif-
icant. Of the 31 patients, 11 (35.5%) were women and 20
(64.5%) were men. The mean age was 60.8 (/pm 15.1) years
with BMI of 20.5 (/pm 3.7) kg/m2 .The LVEF was 35.6 (/pm
6.1)%.

Results: The sleep efficiency in patients without PLM was
85.9 (/pm 9.4) and with PLM was 71.7 (/pm 22.8). When just
compared the polysomnographic characteristics of patients
with SBD (Table 1), patients without PLM had higher TST,
Sleep Efficiency, mean SaO2 (p<0.05), and had lower AHI
(p<0.05), compared with those with PLM. There are not dif-
ferences between either age, BMI or LVEF. The ESS score
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was 9.8 (/pm 6.3) in patients without PLM and 10.35 (/pm 5)
in patients with PLM. These scores did not reach statistical
significance.

Table 1

Polysomnographic Characteristics of the
Patients with SBD

without PLM with PLM
n° of patients 13 12
TST ( min) 361.2+62.6 | 283.6+103
sleep efficiency (%) 85.2+9.5 68.5 + 24.3
mean Sa0, (%) 94+138 91.6 + 3.2
AHI 23.8+14.7 | 49.3+27.8

Conclusions: This study suggests a high prevalence of PLM
in patients with CHF, independently of the associated SBD.
References:

(1) AASM Task Force — Sleep-Related Breathing Disordersin
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surement Techniques in Clinical Research. Sleep, 1999,
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ASSOCIATION OF RESTLESS LEGS SYNDROME
WITH PARKINSON'S DISEASE, ESSENTIAL
TREMOR, AND TOURETTE’S SYNDROME

Walters AS123 Lebrocq C,123 Wagner M,! Passi V,* Patel S
(1) New Jersey Neuroscience Institute at JFK Medical Center,
(2) Seton Hall University School of Graduate Medical Educa-
tion, (3) Dept of Neurology UMDNJ-Robert Wood Johnson
Medica School, (4) Dept of Pharmacy Practice—Rutgers
University,

Introduction: Patients with Parkinson’s Disease (PD) have a
19.5% prevalence of Restless Legs Syndrome (RLS) (1) and
patients with Tourette’'s Syndrome (TS) have a 59% preva-
lence of RLS (2). Because of this we did an opposite survey
looking at the prevalence of PD, TS, and Essential tremor (ET)
in RLS.

M ethods: We looked at the prevalence of PD, TS, and ET in
120 patients with RLS. To eliminate referral bias patients who
were referred for PD, TS or ET were excluded. Results were
compared with prevalence rates of these 3 conditions from the
literature using the Exact Binomial Test.

Results: The prevalence of PD in the general population for
men in their 70’sis.008. Four out of 14 men with RLSin their
70's had PD (P=.0001). For women in their 70's and men in
their 80's the Pvalue was <.05 for PD. Only one patient out of
the 120 RLS patients had TS (P=NS). The prevalence of ET in
the general population is .0042. Five out of our 120 RLS
patients had ET (P <.00016.)

Conclusions: Putting together the results from the literature



and the current results we suggest that PD predisposesto RLS
and RLS predisposes to PD. This may reflect the underlying
dopaminergic deficit postulated for both conditions. Although
TS and RLS are both responsive to dopaminergic drugs, TS
appears to predispose to RLS whereas RL S does not appear to
predisposeto TS. The possiblerelationship of ET to RLS bears
further exploration.
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AUGMENTATION WITH PRAMIPEXOLE IN THE
LONG-TERM TREATMENT OF RESTLESS LEGS
SYNDROME

Winkelman JW Bennett St

(1) Brigham and Women's Hospital; Harvard Medical School,
(2) Simmons College,

Introduction: Dopaminergic agonists have become first-line
treatments for Restless Legs Syndrome (RLS). One of the
great advantages of this class of agents appears to be the rela-
tive lack of “augmentation” (daytime rebound of symptoms),
which can appear in 80% of L-Dopa treated patients. Mont-
plaisir (2001) followed 7 patients for a mean of 7.8 months
and did not find augmentation with pramipexole (mean dose
0.5 mg). Similarly, Ferini-Strambi et a. (2001) found that only
5 of 60 patients (8%) had augmentation with pramipexole
(mean dose ~.5 mg). In all patients, pramipexole was given as
asingle dose at bedtime. We now report our longterm experi-
ence with use of pramipexole in patients with RLS.

Methods: All patients seen in aclinical practice given a diag-
nosis of RLS according to the IRLSSG criteria, who had been
maintained on pramipexole for at least 6 months, were includ-
ed. Augmentation was defined as an earlier appearance of RLS
symptoms, requiring a change in the time of administration of
pramipexole.

Results: Thirty-six patients (61 % female) were included, with
a mean age of 59.6 yrs. (range 37-90). All but four patients
were classified as primary RLS. Pramipexole had been taken
continuously for an average of 21.6 months (range 6-41).
Roughly 25% of patients were taking .125-.25 mg per day of
pramipexole, 35% were taking .375-.5 mg per day, 20% were
taking .75mg, and 20% were using 1.0 mg or more per day.
Half (18/36) of the patients were taking the first daily dose of
pramipexole at 6 pm or before. Nearly half (16/36) were tak-
ing pramipexole at least BID.Augmentation developed in 39%
of patients (14/36). The precise time to the development of
augmentation was unclear in many patients, and for some, this
process continued to evolve over time. Augmentation did not
necessitate discontinuation of pramipexole in any patient, and
was generaly managed with earlier dose administration or,
occasionally, addition of other agents (gabapentin, opiates). In
those for whom information was available, 88% (7/8) with
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augmentation to pramipexole had previously developed aug-
mentation to L-Dopa, whereas 58% (11/19) without augmen-
tation to pramipexole had previous augmentation to L-Dopa.
Most (25/36 or 69%) patients taking pramipexole were also
taking one or more nocturnal sedative(s) to assist with sleep
initiation or maintenance (trazodone=11, gabapentin=8, ben-
zodiazepines=4, others=6). There was no statistically signifi-
cant difference in age between those patients with and without
augmentation, or in those receiving sedatives versus those not
getting such agents.

Conclusions: We found much higher rates of augmentation
than have previously been reported with pramipexole. Thefac-
tors responsible for augmentation are unclear, and thus the
causes for the disparity between our data and previous reports
isunknown. However, two studies have noted augmentation in
over one-quarter of RLS patients administered pergolide (Sil-
ber et a., 1996; Stiasny et al., 2001). Although augmentation
was frequently observed in our patients, it was generally man-
aged with earlier administration of pramipexole, or in unusual
cases, addition of secondary agents. High rates of sedative-
hypnotic use were found in our patients, suggesting that
pramipexole may frequently be inadequate as a sole treatment
for the sleep disruption in RLS.

References:

(1) Ferini-Strambi et al.: Long-term treatment for restless legs
syndrome with pramipexole: augmentation effect findings.
Sleep 24: A362, 2001

(2) Montplaisir et a.: Pramipexole in the treatment of restless
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31, 2000.
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THE IMPACT OF RESTLESSLEGSSYNDROME (RLS)
ON PATIENT QUALITY OF LIFE: RESULTS FROM A
SURVEY OF RLS SUFFERERS

Allen RP! Vallow SMI,* Abetz L,2 Washburn T,3 Earley CJ*

(1) John Hopkins Univ., Dept of Neurology, Batimore MD,
USA, (2) GlaxoSmithKline, Philadelphia PA, USA, (3) Mapi
Values, Cheshire, UK,

Introduction: RLS is a slegp-related movement disorder in
which a person during the transition between sleeping and
waking experiences a strong urge to move usually associated
with unpleasant sensations in the legs . This leads to severe
sleep disruption. Whilst much research has shown the delete-
rious effects of sleep disorders on QoL (1), little research has
been conducted to measure empirically the humanistic burden
of RLS. The objectives of this study were to evaluate the
validity of the new Restless Legs Syndrome Quality of Life
(RLSQoL) questionnaire and to assess the impact of RLS on
QoL among patients diagnosed with primary RLS.

Methods: The RLSQoL is an 18-item patient-report question-
naire that assesses the impact of RLS on daily life, sleep, emo-
tional well-being, social life and work life. The RLSQoL was
administered at baseline and 2 weeks later to 85 patients with
primary RLS. The severity of RLS symptoms was assessed
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using a patient-reported version of the RLS Rating Scale
(RLSRS). Patients were also asked to report whether their
symptoms improved or deteriorated over the 2-week period
Results: The majority of the sample (64.5%) were women and
the mean age was 62.4 (SD, 14.0) years. The mean age at
which RLS was first diagnosed was 36.6 (SD, 19.6) years.
Four weeks prior to questionnaire completion, 67.1% of
patients reported experiencing RLS symptoms almost daily.
Patients not experiencing RLS symptoms daily had a mean
symptom frequency of 7.54 (+ 6.3) days per month. Fifty-eight
percent of patients reported that they experienced symptoms
for 3 or more hours aday. The RLSQoL questionnaire yielded
a single summary score of life impact that demonstrated
acceptable internal consistency and test-retest reliability
(alpha=0.94; intra-class correlation coefficient=0.75, respec-
tively), satisfactory item-convergent and -discriminant validi-
ty, and excellent known-groups validity.QoL was significantly
poorer for patients with more severe RLS symptoms, with at
least a 10-point difference in RLSQoL scores between mild
and moderate and between moderate and severe symptom
groups. In addition, patients who reported that their symptoms
had worsened over the 2-week period experienced a decrease
in QoL, and those whose symptoms had improved showed an
improvement in QoL . The effect sizes for the groups showing
improvement (0.44) and deterioration (0.49) indicated a mod-
erate change.

Conclusions: The RLSQoL questionnaire is a valid measure
for evaluating RLS patients QoL. The impact of RLS on
patient QoL correlates with the severity of the disease, sug-
gesting that treatment strategies aimed at improving or pre-
venting RLS would have a significant effect on patient QoL.
Instruments such as the RLSQoL can be used to evaluate fur-
ther the humanistic burden of RLS and the benefits of thera-
peutic interventions on patient QoL .
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MULTIPLE BLOOD DONATIONS AS A CAUSE OF
IRON DEFICIENCY IN RESTLESSLEGS SYNDROME
Siber MH,* Richardson JW:

(1) Sleep Disorders Center, Mayo Clinic, Rochester, Minneso-
ta,

Introduction: Iron deficiency has long been recognized as a
predisposing factor for restless legs syndrome (RLS). Serum
ferritin concentrations of <50 mcg/l correlate with increased
severity of RLS [1]. Common causes of iron deficiency
include menorrhagia, gastrointestinal blood loss and mal nutri-
tion. A less well-known mechanism is iron depletion from
multiple blood donations. Serum ferritin concentration falls by
17-26% per donation and subjects donating 5 or more timesin
2 years develop inevitable iron deficiency (ferritin <20 mcg/l)
[2].

M ethods: We identified 8 patients seen at the Mayo Sleep Dis-
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orders Center in 2001 with RLS (International RLS Study
Group criteria) and iron deficiency who were regular blood
donors. Clinical and laboratory data was analyzed.

Results: Four were men; 4 premenopausal women (one with a
hysterectomy, 3 with normal menstrual periods). Mean age
was 47 years (range 40-59). RLS had been present for a year
or lessin 3 patients, for 7 yearsin one patient, and for 15 years
or more in 4 patients. Two had family histories of first-degree
relatives with RLS. No gastrointestinal causes of bleeding
were identified. Patients had donated blood between 2 and 6
times a year (mean 4 times) for 3-25 years. RLS commenced
after or at about the same time as the start of blood donations
in 6/8 patients. Mean serum ferritin concentration was 8 mcg/|
(range 3-15). Four patients were mildly anemic (hematocrits
31.9-37.3%). Two patients were treated with iron alone and 6
with iron and dopaminergic agents or opioids. Blood donation
was stopped. Available follow up in 5 patients, including one
treated only with iron and another who was able to discontin-
ue pramipexole, revealed improvement in serum ferritin con-
centrations and excellent control of RLS.

Conclusions: We believe that iron deficiency from multiple
blood donations either induced or helped perpetuate RLS in
our patients. No other causes for iron deficiency were deter-
mined. Physicians treating RLS should question and council
patients regarding blood donation. Staff of donor sites should
be trained to question volunteers about RLS. Even if a screen-
ing hemoglobin concentration is normal, donations should not
be accepted from RLS patients if their serum ferritin concen-
tration is low. Donors should be prevented from suffering
adverse clinical consequences of their atruism.
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BRIEF NOCTURNAL BEHAVIOR OBSERVATIONS OF
MOTOR ACTIVITY DISTINGUISH PARKINSON’'S
DISEASE FROM ALZHEIMER'S DISEASE

Rungruang BJ,* Bliwise DL!

(1) Emory University Medical School, Dept of Neurology,
Sleep Disorders Research, Atlanta, GA,

Introduction: The increased recognition of REM-dyscontrol
in many neurodegenerative diseases such as Parkinson’s Dis-
ease (PD) and Lewy Body Dementia and the development of
PD in over athird of idiopathic REM Behavior Disorder cases
leads to the prediction that motor activity in sleep is neither
unexpected nor rarein PD. This study tested this hypothesis by
conducting very brief observations (< 20 mins) of behavior
during sleep in an unsel ected sample of inpatients with PD and
asimilarly hospitalized comparison group.

M ethods: All patients were hospitalized in a specialized, sub-
acute, tertiary carefacility dedicated to geriatric patients (Wes-
ley Woods Geriatric Hospital). Patients were hospitalized for a
variety of reasons, but most typically for infections, injury or



medication adjustment. A total of 30 patients were studied,
consisting of PD (n = 15) and other diagnoses (n = 15), the | at-
ter consisting of probable/possible Alzheimer’s Disease (AD)
(n=9), mgjor depression (n = 4), and generalized anxiety dis-
order (n = 2). Informed consent was obtained in all
cases.Observations were made during behaviorally defined
sleep between 0030 and 0500 and lasted between 7 and 35
minutes (X = 17.7 mins). Filming was made with a low light,
audio-capable, second-by-second digital video camera placed
on atripod. Quantification of real-time observations was made
by a second-by-second basis, with total seconds of movement
observed for lower limbs, upper limbs, and body trunk com-
puted separately. A fourth category, vocalization, was aso
recorded. Movement intensity for each behavioral category
was defined on an ordinal scale (1) and then multiplied by time
weights (5 12-sec intervals ranging from O - 60 sec). The
summed score across categories was corrected for tota # of
seconds of observation. Higher scores thus reflected both per-
vasiveness and duration of movement, adjusted for duration of
observation.

Results: The summed motor activity score was significantly
higher in PD relative to AD/other patients (891.1 vs 205.7,
Mann-Whitney Z = 2.94,p < .01). All four types of motor
activity differentiated the groups, however there was some
suggestion that the strongest differences occurred for the
lower limbs. Among the PD patients, daily levo-dopa dose was
positively correlated with motor activity score (rho = .53, p <
.05), suggesting greater movement associated with more
severe disease.

Conclusions: Use of these brief (but highly systematic)
behavioral observations to detect motor activity in sleep in PD
suggests very large effects. Given caregiver reports of disrup-
tive nocturnal behavior in PD (2) and higher levels of
overnight activity assessed with whole body actigraphy in PD
(3), such effects cannot be considered altogether surprising.
What is novel is their robustness based on the exceedingly
short duration of such observations.
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CLINICAL EXPERIENCE WITH VAGAL NERVE
STIMULATION AND EXCESSIVE DAYTIME SLEEPI-
NESS AS MEASURED BY THE EPWORTH SLEEPI-
NESS SCALE

Cochran JWt

(1) Drs. Cochran, Eberly & Howe, PC Alexandria, Virginia
USA,

Introduction: Excessive daytime sleepiness is a common
problem that may be associated with sleep loss (insomnia) or
sleep fragmentation. Daytime sleepiness has been assessed
using a tool called the Epworth Sleepiness Scale (ESS). The
test consists of eight items and the patient is asked to gauge the
chance of dosing on a 0-3 scale with 0 being would never dose
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and 3 being high chance of dosing. Mean scores in normal
subjects usually 5.9 with a range of 2-10.It was demonstrated
by Zabara (2). Zabara demonstrated the anti-convulsant action
of vagal nerve stimulation (VNS) in experimental animals. It
was hypothesized that VNS could prevent or control seizures.
The technique of VNS involvesthe implantation of adevicein
the left anterior chest wall. A subcutaneous generator sends an
electrical signal to the left vagus nerve. VNS with the NCP
system (Cyberonics). VNS with the NCP system utilizes an
implantable, programmable bipolar pulse generator that stim-
ulates the left vagus nerve with a bipolar lead. With a pro-
gramming wand and software and a personal computer the
pulse generator can be activated, interrogated and the charac-
ter of the stimulation changed. VNS has been shown to be
affective double blind studies and reduces seizure frequency
overall a mean of 25% to 30% compared with baseline. A
small sample open label study revealed that vagal nerve stim-
ulation reduced the total in rapid eye movement sleep (3). For
these reasons it was undertaken to have all patients treated for
complex partia epilepsy with VNS in an outpatient Neurolo-
gy/Sleep Medicine practice have seria EPS performed.
Methods: In a prospective fashion, patients referred for treat-
ment by vagal nerve stimulation who had the clinical diagno-
sis of complex partial seizures were administered the Epworth
Sleepiness Scale (1) preoperatively, postoperatively and then
at intervalsto seeif there was any effect on daytime sleepiness
in patients with epilepsy treated with vagal nerve stimulation.
Fourteen patients have been enrolled. The results of the
Epworth Sleepiness Scale given serially are presented graphi-
cally. Fourteen such patients were evaluated. Datais available
on 10 patients. The study is ongoing.

Results: The results are seen in the accompanying table. Sev-
eral patients manifest a trend toward reduction in daytime
sleepiness. Large scale controlled studies may be helping in
further elucidating whether VNS has a role in treating exces-
sive daytime sleepiness. Confounding variables such as con-
comitant medication and seizure frequency should be evaluat-
ed.

Figure 1

E pworth Sleepiness Scale (EP5) in Yagal Herve Stimulation (VH 5)
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MODAFINIL FOR TREATMENT OF DAYTIME
SLEEPINESSIN PARKINSON'SDISEASE: A DOUBLE-
BLIND PLACEBO CONTROLLED TRIAL

Hoégl B! Saletu M.t Glatzl St Frauscher B,! Brandauer E*
Poewe WL

(1) Department of Neurology, Universitatsklinik Innsbruck,
Austria,

Introduction: The goal of this study was to assess the thera-
peutic efficacy of modafinil in the treatment of increased day-
time sleepiness in Parkinson's disease (PD).

M ethods: 12 patients with idiopathic Parkinson's disease (9m,
3f, 65,0 +- 7,6 years old, disease duration 6,8 + 4,1 years
mean +- standard deviation) and increased daytime sleepiness
(Epworth sleepiness score ESS 10 or more) completed this
double-blind, placebo controlled, randomized, crossover
study. Patients with daytime sleepiness due to otherwise treat-
able causes (e. g. obstructive sleep apnea) were excluded. In
two two-week treatment blocks patients received placebo or
200 mg modafinil (100 mg during the first treatment week) as
a single morning dose in a randomized crossover order.
Antiparkinsonian treatment was kept unchanged for the dura-
tion of the study. At baseline and at the end of each treatment
block sleepiness was evaluated using subjective (ESS) and
objective measures (maintenance of wakefulness test MWT, a
variation of the MSLT).

Figure 1l
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Results: Epworth sleepiness scores were significantly
improved with modafinil (mean score improvement 3,42 +-
3,90) compared to placebo (0,83 +- 1,99; p = 0,011, paired t-
tests). Sleep latency in the MWT was marginally improved;
before / after placebo 10,9 (3-40)/ 15,1 (2,5-40) minutes and
before / after modafinil 12 (2,6-40) 17,8 (4,2-40) minutes (p =
0,139; n = 11, median, range).

Conclusions: The results of this study suggest, that modafinil
is an effective treatment for daytime sleepinessin PD patients.
However, otherwise treatable causes of daytime sleepiness
have to be excluded.

350.0

IMPACT OF L-DOPA ON SLEEP AND COGNITIVE
PERFORMANCE IN PARKINSON'S DISEASE

Holinka B,! Ruff H,! Malak J,* Calabrese P, Gehlen Wt

(1) Department of Neurology, University Hospital, Knapp-
schaftskrankenhaus Bochum, Germany,

Introduction: In Parkinson's disease (PD) up to 90 % of
patients are sleep-impaired. Apart from additional diseases
like sleep-apnea-syndrome, polyneuropathia or periodic-limb-
movements the disease itself with its main symptoms akinesia,
rigor and tremor may lead to disturbances of sleep. Finally, PD
is affected by specific changes of sleep structure, e.g. sleep-
fragmentation, reduced REM-sleep and sleep-efficiency. As a
result, many patients with PD suffer from insomnia, daytime-
sleepiness and impairment of cognitive functions. Treatment
of PD can improve sleep but it can also have negative effects
on sleep-structure, especially in higher doses.

M ethods: To investigate the impact of |-dopa on sleep in PD,
20 patients with idiopathic Parkinson’s disease, Hoehn and
Yahr stage 2 to 4 and impairment of sleep, treated with |-dopa
and dopamine agonists, underwent polysomnographiy (PSG)
before and after addition of |-dopa in a slow-release prepara-
tion. Last medication was given at 10 p.m. The impact on
motor performance in the morning after polysomnography
was examined using the Unified Parkinson's Disease Rating
Scale (UPDRS), part 3. To see the influence on cognitive per-
formance, a battery of neuropsychological tests (Tower of
London, Trail-making-test, Wechsler memory scale (WMS-
R)), Mehrfach Wortschatztest (premorbid intelligence),
Beck’s depression inventory) was applied.

Results: Total sleep time, percentage of REM-sleep, sleep-
efficiency, continuity- and fragmentation-index as well as
duration of wake during sleep were seen as the main features
of sleep-quality. The total sleep time of the first half of the
night improved. Furthermore the patients showed decreased
rigor and akinesia. Neuropsychological examination showed
reduced depressive tendencies. A trend towards improvement
of cognitive functions was observed.

Conclusions: Addition of |-dopa (slow-rel ease) seemsto show
a positive effect on sleep-structure and daytime motor as well
as cognitive performance. Late administration of |-dopa and
dopamine agonists may improve sleep-structure. High doses
of I-dopa or dopamine agonists on the other hand may lead to
side effects like hyperkinesia, REM-suppression or vivid
dreams with a deterioration of sleep-structure.
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MODAFINIL IS EFFECTIVE IN TREATING FATIGUE
IN MULTIPLE SCLEROSIS: RESULTS OF AN OPEN-
LABEL STUDY
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(1) Rehabilitationsklinik Pirawarth, A - 2222 Bad Pirawarth,
Austria, (2) Arbeitskreis fuer klinische Forschung in der Neu-
rorehabilitation, A - 2222 Bad Pirawarth, Austria, (3) Depart-
ment of Neurology, Evangelisches Krankenhaus, A-1180
Vienna, Austria,

Introduction: Fatigue is the most common symptom of mul-
tiple sclerosis (MS). Fifty to 60 % describe it as the worst
symptom of their disease. Modafinil is a unique wake-pro-
moting agent that is chemically distinct from traditional stim-
ulants. It is effective in the treatment of excessive daytime
sleepiness in patients with narcolepsy. The objective of this
study is to establish the efficacy, safety and appropriate dose
of modafinil in the treatment of fatigue and sleepiness in
patients with multiple sclerosis.

M ethods: A total of 50 patients diagnosed with MS (mean age
40.4+ 10.3 years, 30 females/20 males; M S type: 36 relapsing
remitting, 1 primary progressive, 13 secondary progressive;
mean disability level 3.8 £ 1.5 on the Kurtzke EDSS) and
complaining of chronic fatigue were enrolled in a prospective
3-month, two-center, open-label study. Efficacy was evaluated
with the Fatigue Severity Scale (FSS, score range 0-42), the
Epworth Sleepiness Scale (ESS, score range 0-24) and by sub-
jective patient appraisal of change of fatigue, quality of life
and overall satisfaction with treatment. Adverse effects (AES)
were recorded throughout the study. Treatment was started
with a single daily dose of 100 mg in al patients. In non-
responders the dose was increased by 100 mg increments up to
amaximum daily dose of 400 mg.

Table 1

Scores
40

p0.0001
3 (Uil comon-Test)

30 -
25 4
20
15 4
10 1
54

p <0000
T ailcoxon-Test)

’_I_‘

pre post
ay+30 40+240

pre post
W5 254137
F5 5-Score E55-Scone

Results: Three patients discontinued modafinil because of
AEs (nervousness, dizziness). Two patients (4%) were treated
with 50 mg, 25 (50.0%) with 100 mg, 21 (42%) with 200 mg
and 2 (4%) with 300 mg daily. No patient required 400 mg
daily. Mean FSS scores were 30.3 + 8.5 at baseline and 25.4 +
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3.7 a 3 months (p<0.0001). Mean ESS scores were 9.7 + 3.9
at baseline and 4.9 + 2.9 at 3 months (p<0.0001). Self-apprais-
a of change of fatigue showed clear improvement in 41
patients (87.2%), some improvement in 4 (8.5%) and no
change in 2 (4.3%). Overdl clinical condition was clearly
improved in 43 patients (91.5%), somewhat improved in 1
patient (2.1%), and unchanged in 3 patients (6.4%).
Conclusions: Treatment with modafinil significantly
improves fatigue and sleepiness is well tolerated by patients
with MS. The interpretation of the results is limited by the
open-label design of the study, and by the omission of objec-
tive sleep studies. But the very impressive outcome is a posi-
tive signal which should encourage further trials with a dou-
ble-blind design, particularly as the drug is very well tolerated
by MS patients.

352.0

TRINUCLEOTIDE REPEAT COUNTS AND SELF-
REPORTED DAYTIME SLEEPINESS IN MYOTONIC
DYSTROPHY

Syed BH, Glass JD,1 Bliwise DL, Rye DB!

(1) Emory University Medical School, Dept of Neurology,
Sleep Disorders Center, Atlanta, GA,

Introduction: Myotonic Dystrophy (DM) is an autosomally
transmitted, multisystemic disease with muscular, cardiac,
endocring, and ocular involvement, as well as cognitive
impairment. The molecular basis of the disease has been iden-
tified in an unstable base triplet (CTG)n repeat located in the
3’ untrandated region of the miotin protein-kinase gene on the
long arm of chromosome 19. CTG repeat length broadly cor-
relates with overall disease severity, yet a contribution of
repeat count to brain versus muscle dysfunction has been
established only for cognitive/memory (1). Sleepiness is an
additional well-recognized symptom in DM (2) that may
reflect either primary brain dysfunction or an epiphenomenon
of disturbed sleep. In this study, we examined self-reported
sleepiness, as measured with the Epworth Sleepiness Scale
(ESS) and genetic loading for DM, asindicated by the number
of CTG repeat sequences.

Methods: Thirty-four DM patients ranging in age from 15 to
72 (mean = 42.8, SD = 15.6) completed the ESS and under-
went genetic analysis of CTG repeat counts. All had counts
greater than 50 (median = 383, range 64 to 1201). Severa
underwent nocturnal polysomnography and Mean Sleep
Latency Testing ( MSLT ) to document sleepiness objectively.
Results: Mean ESS scorewas 9.5 (SD = 5.3, range 1-20), indi-
cating a modest level of sleepiness for the group as a whole.
ESS scores were unrelated to CTG counts (rho = .08, NS).
Older age was associated with lower CTG count (rho =-.45, p
< .01), probably reflecting selective survivorship in which
higher genetic load predisposes greater medical burden at an
earlier age. Partialed effects of age did not effect the absence
of the relationship between ESS and CTG count. Of note was
an identical twin pair (ages 51) who had extremely low ESS
scores (3/3) and very high CTG repeat counts (1201/1177).
Even with this pair excluded, the correlation between ESS and
CTG count was not significant.

Conclusions: The present resultsfail to associate CTG expan-

Sleep Research Society  A257

-
&
=
m
Pu)
-
X
a
()
oy
Z
=
>
3
O
Z
)]




)
Z
S
=
<
-
Z
LLJ
0
L
o
o
o
L
0
@)
o

SLEEP, Val. 25, Abstract Supplement 2002

sion with differential manifestations of state control (i.e,
sleepiness). The most parsimonious explanation is the unrelia-
bility of self-reported sleepiness; given poor correlation of the
ESS and MSLT described in many sleep disorders population
(3). However, the modestly high mean ESS for the group as a
whole argues against this explanation. Another reason for this
may be that sleepiness in DM may not reflect a single gene
effect but rather a more complex trait determined by sleep
apnea, medications, disturbance of sleep wake schedule and
“trait sleepiness’.

References:

(1) Perini et al, Bio Psychiatry. 1999;46:425-31

(2) Phillips et al, J Neurol. 1999;246:275-82

(3) Johns MW. J Sleep Res. 2000;9:399-401
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QUANTITATIVE EEG ANALY SIS OF WAKEFULNESS
AND REM SLEEPIN PD PATIENTSWITH AND WITH-
OUT DEMENTIA, AD PATIENTSAND CONTROLS
Rompre St Gagnon JF! Fantini L,12 Petit D,* Bédard MA,*
Panisset M,12 Montplaisir J3

(1) Centre d'étude du sommeil et des rythmes biologiques,
Hopital du Sacré-Coeur de Montréal, (2) Unité des troubles du
mouvement André Barbeau, CHUM, (3) McGill center for
studiesin aging, (4) Dept. Psychiatry, Université de Montreal,

Introduction: Several studies have shown a slowing of the
EEG during both wakefulness and REM sleep in Alzheimer’s
disease (AD) as well as a difference in the topography of the
slowing between the two states (1). Patients with Parkinson’'s
disease (PD) aso show an EEG slowing during wakefulness,
especially PD patients with dementia (2). The present study
will thus investigate the topography of EEG slowing in both
wakefulness and REM sleep in PD patients compared to both
AD patients and controls.

M ethods: The study included a group of 16 AD patients (71.1
/pm 5.5 yrs), 14 PD patients without dementia (63.2 /pm 6.6
yrs), 5 PD patients with dementia (76.8 /pm 3.2 yrs) and 23
control subjects (68.0 /pm 3.6 yrs). Absolute power in frontal,
central, parietal, temporal and occipital regions was calculated
for wakefulness and REM sleep from atotal sample of 96 sec-
onds of artifact-free EEG sections. Five frequency bands, delta
(0.75-4.0 Hz), theta (4.0-8.0 Hz), apha (8.0-13.0 Hz), betal
(13.0-22.0 Hz), beta2 (22.0-31.0 Hz) and aratio of activity in
slow frequencies (deltat+theta) over that in fast frequencies
(alphatbetal+beta?) were defined. Data were log-transformed
prior to assessment by ANOVAS.

Results: In wakefulness, the ANOVA revealed a Group effect
(F(3,54)=4.35; p=0.008). Specifically, asignificant EEG slow-
ing (ratio) wasfound in AD patients (p<0.004) and PD patients
with dementia (p<.01) compared to controlsin al fiveregions.
Moreover, PD patients without dementia did not have a slow-
ing of the wakefulness EEG compared to controls. A Group by
Band interaction (F(12,216)=2.86; p<0.0011) indicated that
delta and theta activity were higher for AD and PD patients
with dementia compared to both controls and PD patients
without dementia. In REM sleep, the ANOVA produced a sig-
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nificant Group by Region interaction (F(12,216)=3.57;
p<0.0001) indicating a slowing of the EEG in parietal, tempo-
ra and occipital regions in both AD and PD patients with
dementia compared to both controls and PD patients without
dementia. A Group by Band interaction (F(12,216)=2.84;
p<0.0012) was aso found, demonstrating that, in general, all
bands except for beta2 contributed to the higher ratios in AD
patients and PD patients with dementia.
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Conclusions: Quantitative EEG in PD patients without
dementia was similar to that of controls for both wakefulness
and REM sleep. Conversely, PD patients with dementia pre-
sented an EEG slowing that was significant compared to con-
trols and even similar to that of AD patients. This was true for
both states. In fact, a state-related difference in the topography
of EEG slowing was demonstrated in both AD patients and PD
patients with dementia. Only the REM sleep EEG from the
temporal region distinguished these two groups; it was slower
in AD patients. These preliminary results should be interpret-
ed with caution because of the small sample size of the PD
with dementia group and because of significant differences
between the two groups of PD patients in both age and PD
severity.
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THE EFFECT OF MELATONIN TREATMENT ON
SUBJECTIVE APPRAISAL OF NIGHTTIME SLEEP
AND DAYTIME SLEEPINESS IN PATIENTS WITH
PARKINSON'S DISEASE

Dowling GA* Mastick J,* Colling E,* Carter J,2 Snger C3
(1) Institute on Aging, Goldman Research Center, University
of California, San Francisco Center on Aging, California, (2)
Department of Psychiatry, Sleep and Mood Disorders Labora-
tory, Oregon Health Sciences University, Portland, Oregon,
(3) Department of Neurology, Oregon Health Sciences Uni-
versity, Portland, Oregon, U.S.A.,

Introduction: Melatonin treatment in patients with age-relat-
ed insomnia has been reported to improve a variety of objec-
tively measured sleep parameters (e.g., sleep latency, sleep
efficiency). Most investigations have not included subjective
evaluations of nighttime sleep and daytime sleepiness. There
is, however, at least one report in which objective improve-
ments did not coincide with subjective self-reports (Hughs,
Sack & Lewy, 1998). As part of a larger multicenter trial to
examine the effects of melatonin at two different doses (5mg
and 50mg) versus placebo to treat sleep complaintsin patients
with Parkinson’s disease (PD), participants provided their sub-
jective appraisals on various sleep and sleepiness related
parameters.

Methods. The clinical design was a placebo-controlled, dou-
ble cross-over trial. Subjects received each treatment (placebo,
5mg, 50mg) for a 2-week time period with a 1-week washout
between treatments. The General Sleep Disturbance Scale
(GSDS) (Lee, 1992) was used to assess participants subjec-
tive sleep disturbances, daytime sleepiness and level of func-
tion over the past 1-week time period. The GSDS consists of
21 items related to difficulty getting to sleep, waking during
sleep, waking up too early from sleep, quality and quantity of
sleep, fatigue and sleepiness, and use of substances to help
induce sleep. Subjects completed the GSDS for each of the 2
treatment weeks and results were averaged to achieve asingle
score for each treatment period.

Results: Thirty subjects (mean age=64 years, range=53-76)
with PD (median Hoehn & Yahr scale score=2.5;
mean=3.5+0.7) and without primary sleep pathology complet-
ed the experimental protocol. Wilcoxon signed ranks analyses
of the GSDS results (see table) reveaed asignificant improve-
ment (decrease) (p<.005) in total score in the 5mg melatonin
treatment condition compared to placebo. Further analyses of
GSDS subscales reveaed that the improvement in total score
reflected significant improvements in reports of sleep quantity
(p<.01), mid-sleep awakening (p<.04), early awakening
(p<.007) and daytime sleepiness (p<.001). No significant dif-
ferences were found in the use of sleep aids, sleep quality or
difficulty initiating sleep. There was also improvement
(p<.04) in total GSDS score in the 5mg melatonin treatment
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condition compared to the 50mg condition. This improvement
reflects a significantly (p<.006) lower daytime sleepiness rat-
ing in the 5mg condition compared to 50mg but not signifi-
cantly different from placebo. No other significant differences
were found in GSDS subscal e scores. Subjects were also asked
to identify during which treatment period they felt they slept
“best.” Eighty-four percent of the subjects identified the mela-
tonin treatment periods as “best” (42% 5mg, 42% 50mg) com-
pared to only 16% for placebo.

Table 1
General Sleep Disturbance Scale Scores
Mean score (SD) Wileoxon z {p — value)
Smg — 50mg- S0mg
placebe | Smg 50mg | placebo | placebo | -5mg
Total 2.0 556 594 -2.8 -1.3 -2.1
(13.1) (145 | (1500 | (005 (ns) (04)
Substancesto | 1.3 15 17 0.7 0.8 0.6
aid sleep (2.5) (2.6) (3.2) (nz) (nz) (nz)
Sleep quality | 12.6 110 116 -1.8 -1.3 -0.8
4.9) 4.7 4.7 (ns) (ns) (ns)
Sleep quantity | 12.1 11.3 115 -2.5 -1.4 -1.3
(1.9) (2.0) (2.3) (01) (ns) (ns)
Diufficulty 1.8 1.5 1.6 -1.6 -0.8 -1.0
initiating sleep| (2.3) 2.1) 2.1) (ns) (ns) (ns)
Idid sleep 64 6.2 6.1 -2.0 -1z 0.1
awakening 15 15 15 (04 ns) ns)
Early 52 4.2 4.6 -2.7 -1.4 -1.1
awakening 2.0 2.3 2.0 (0o ns) ns)
Dagtime 232 158.% 223 -32 -1.8 -2.8
sleepiness 7.5 (8.2) (8.8) (001 ns) (0063

Conclusions: Compared to placebo, a 2-week treatment with
melatonin in this sample of patients with PD resulted in
improved subjective reports of sleep disturbances, daytime
sleepiness and level of function. Future analyses will compare
these subjective reports to objectively measured parameters.
References:
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SLEEP PATTERNS IN PRADER WILLI PATIENTS ON
AND OFF MEDICATIONS

Prativa D,! Chung SA,! Kayumov L, Berall G Shapiro CM!
(1) Sleep Research Unit and the Child and Adolescent Health
Unit, Toronto Western Hospital, University Health Network,
Toronto, Canada,

Introduction: Prader Willi syndrome is a congenital disorder
characterized by neonatal hypotonia, life-threatening obesity
from childhood and onward, hyperphagia, hypomentia,
hypogonadism, characteristic dysmorphic facial features, and
short stature. Excessive daytime sleepiness (EDS) is a well-
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known feature of Prader Willi syndrome. This study was con-
ducted to determine if changes in sleep patterns could account
for this EDS.

Methods: Fourteen Prader Willi patients ranging in age from
5 to 36 years were referred to The Sleep Research Unit with
complaints of EDS. Six patients were on psychotropic and/or
neuroleptic ~ medications  (fluoxetine, risperidone,
methylphenidate, buspirone, benztropine, chlorpromazine,
valproic acid, lithium and perphenazine) and 8 were medica-
tion-free. Patients underwent two overnight polysomnograph-
ic studies and daytime testing - Multiple Sleep Latency Test
(MSLT) and Maintenance of Wakefulness Test (MWT) on suc-
cessive days.

Results: There were no differences in the sleep architecture
between the non-medicated and medicated groups but as a
whole the Prader Willi patients had a significantly reduced
percentage of REM sleep as compared to age-matched popu-
lation normal vaues from the literature. The average REM
percentage in the medicated group was 12.2 + 5% and in the
non-medicated group was 14.7 + 5%, (not significantly differ-
ent, p=0.4). A diagnosis of dleep apnea was made in one
patient (RDI = 42) from the medicated group, and two
patients, one from each group, had elevated RDIs during REM
sleep. The medicated patients had more severe daytime sleepi-
ness as measured by the MSLT (9.3 + 6 mins versus 13.8 + 3
minsin the non-medicated group, p<0.05) and a greater occur-
rence of REM intrusions on the MSLT.

Conclusions: Our study found reduced amounts of REM sleep
in Prader Willi patients that was independent of medication
effects. We did not find a high frequency of sleep apnea or
other sleep disturbances in our patients to justify the com-
plaints of EDS, although patients on medications had more
severe EDS. The psychotropic and neuroleptic medications
commonly used to treat the behavioural and mood distur-
bances may particularly exacerbate sleepiness in this popula-
tion. Further studies need to be conducted to determineif phar-
macological intervention can help aleviate the EDS and if
there are alternative medications that have |ess sedating action
compared to the commonly used psychotropics and neurol ep-
tics.

356.P

CHANGES IN SLEEP BELIEFS AND PRACTICES
FOLLOWING SURGERY

Floyd JA,* Shreve WSt Medler SM,2 Wimbush FB3

(1) College of Nursing, Wayne State University, (2) <. Vin-
cent Medical Center, Toledo, Ohio, (3) Department of Psy-
chology, University of Florida,

Introduction: One purpose of this study was to explore
whether sleep beliefs and sleep promotion practices change
during a stressful life event. Patients electing coronary artery
bypass graft (CABG) surgery were selected for study because
they are exposed to many of the factors known to generate
short-term insomniaincluding hospitalization for afrightening
and painful procedure. The surgical procedure itself has a
major effect on circadian rhythms, thus disturbing sleep-wake
patterns.

Methods. Elective CABG patients (N=25) completed ques-
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tionnaires related to their sleep beliefs and sleep promotion
practices pre-operatively and at 6-weeks post-operatively. The
subjects were predominantly Caucasian men treated at a Mid-
western USA medical center. Ages ranged from 47-82 years
(M=64.5, SD=10.09). Sleep beliefs were measured by an 18-
item Short-Form of the Floyd-Medler Sleep Belief Scale
designed for use in clinical settings (1). It measures beliefs
about (a) Next-Day Consequences, (b) Health Consequences,
(c) Sleep Need, (d) Sleep Regularity, and (e) Coping. The
Sleep Hygiene Awareness and Practices Scale (SHAPS) was
used to measure sleep promotion practices (2). Two-tailed
alphawas set at .05 for significance and .10 for trends.
Results: Sleep belief scores increased for all five factors, but
none were significantly different from baseline. There were
trends for beliefs about Sleep Need (t(24) = 1.98) and Next-
Day Consequences (t(24) = 1.75) to increase following sur-
gery. Only three sleep promotion practices were used more
than 3 times/week and they did not change significantly in fre-
quency of use pre- to post-operatively, see Table 1. Two relat-
ed deep hygiene practices changed following surgery: (@)
There was asignificant increase in worries while preparing for
bed about being unable to sleep (t(24) = 2.31) and (b) a trend
toward increased worries during the day about being unable to
sleep (t(24) = 1.72). Subjects with strong pre-operative beliefs
about Coping were significantly more likely following surgery
to worry while preparing for bed about being unable to sleep,
r=.44. Subjects with strong pre-operative beliefs about Sleep
Need and the negative Next-Day Consequences of poor sleep
were more likely to exercise during the day post-operatively,
r=.45 and r=.72, respectively. Also, subjects with strong pre-
operative beliefs about Next-Day Consequences were likely to
report post-operatively that they exercised vigorously within
two hours of bedtime, r=.62.

Table 1

Most Frequently Used Sleep Promotion Practices

Sleep Hygiene Practice: Mean Days / Week

Pre-Op: Post-Op:

Had a comfortable nighttime 5.8 5.6
temperature in bedroom

Set aside time to relax 4.6 4.5
before bedtime

Slept approximately the same 4.4 4.2
length of time each night

Conclusions: Although some practices adopted by this sample
were positive, others, such as worrying about their ability to
sleep and doing strenuous exercise close to bedtime are coun-
terproductive. Overall, subjects in this sample used few of the
sleep hygiene practices believed to promote sleep. There is
partial support for the premise that adults' sleep beliefs may
change during stressful life events and that beliefs about sleep
may be related to sleep promotion practices adopted at those
times. It remains to be demonstrated whether some beliefs
about sleep protect or predispose adults to develop and main-
tain chronic insomnia during periods of stress.



References:

(1) Hoyd JA, Medler SM, Doorenbos AZ. Adults' beliefs
about sleep: Further development of the Floyd-Medler Sleep
Belief Scale. Sleep 2001;24:A340.

(2) Lacks P. Behavioral treatment for persistent insomnia
NY:Pergarnon, 1987

Research supported by Funding from the Center for
Health Research, Wayne Sate University

357.P

REPORTED SLEEP-WAKE COMPLAINTSIN GENER-
AL PRACTICE PATIENTS: AN EPWORTH SLEEPI-
NESS SCALE AND ATHENS INSOMNIA SCALE
BASED STUDY

Cluydts RJ,! Hoffmann G! Heyde K,2 Kerkhofs M,3 de Bouyal -
sky 1,4 Viérin L®

(1) Dept. of Cognitive and Physiological Psychology, Univer-
sity of Brussels, (2) Sleep Center, Brugmann Hospital, Brus-
sels, (3) Sleep-Wake Disorders Center, University Hospital,
Antwerp, (4) Sleep Laboratory, CHU Vesde, Charleroi, (5)
Medical Dept., Sanofi-Synthélabo Belgium,

Introduction: The prevalence of sleep-wake complaintsin the
general population and in psychiatric patients is well docu-
mented. However within the health system asit isorganized in
Belgium, general practitioners are most likely the first to be
confronted with these complaints. As we do not exactly know
if physicians routinely question their patients about their sleep
quality, we performed a one-day data collection on sleep-wake
behavior and quality in a large group of patients consulting
their general physician regardless of the reason.

Methods: 110 general practitioners agreed to participate in
this study. During one day (a Wednesday in spring 2001) they
presented following questionnaires to all successive patients
that came for a consultation: The Epworth Sleepiness Scale
(ESS), the Athens Insomnia Scale (AlS) and 10 short demo-
graphic and life style questions. 1343 patients (56% female,
44% male) agreed to participate.

Results: ESS: 228 patients (or 17%) had a score = 10 which is
considered a significant risk for falling asleep during the day.
Of these 228 patients, 64% were female, so slightly more then
the 56% in the whole sample. The age group most represented
(28%) are the 30 to 40 year old females. Further analysis is
needed to find out if thisfinding isrelated to sleep disorders or
to a possible sleep debt associated with life style and
duties?AlS: A score = 4 on thefirst 5 AlS-items (questions on
sleep) is considered as indicative of a sleep disturbance. The
last 3 items of the AIS sample the quality of daytime func-
tioning. 555 patients (or 41%) reached the cut-off of 4 on the
AIS-5. Sixty two percent (343 patients) were females. Thereis
a positive correlation between the 2 aspects assessed with the
AIS. The higher the sleep scores (poorer sleep), the higher the
complaints about poor daytime functioning. Regarding age,
the highest prevalence of sleep complaints (39.3%) was found
in patients within the 40-60 years group.Finally, relating the
AIS and ESS scores we find an increasing percentage of
patients with an ESS score = 10 as the AIS scores increase, as
can be seen in the table below:
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Table 1
ATS-8 score ESS score =10
=0 25 %
=8 25 %
=9 33 %
=12 43 %

Conclusions: Forty-one percent of the patients consulting
their primary physician present with sleep-wake complaints
that may need some attention and further investigation, where-
as seventeen percent have significant problems with maintain-
ing daytime alertness as evidenced by well-validated ques-
tionnaires. Based on these findings, genera practitioners
should be encouraged to inquire more routinely about the
sleep of their patients.
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QUALITY OF SLEEP FOLLOWING BURN INJURIES:
A SIX MONTH FOLLOW-UP.

Raymond I, Nielsen TA,* Lavigne G2 Choiniére M2

(1) Burn Center, Hétel-Dieu du Centre hospitalier de I’ Uni-
versité de Montréal, (2) Centre d éude du sommeil, Hopital
Sacré-Coeur de Montréal, Québec, Canada,

Introduction: Sleep disturbances are frequently reported in
burn victims. Disturbances during hospitalization, such as
poor sleep quality and nightmares, are often reported, and
have been known to persist for months or years (1,2). The pur-
pose of this study was to evaluate sleep quality six month fol-
lowing hospitalization for severe burn injuries and to identify
variables related to enduring sleep disturbances.

Methods. Twenty-eight oriented and non-ventilated patients
(24M, 4W), between the ages of 17 and 50 years (mean = 34.8
+ = 10) were interviewed during five consecutive days within
the first week of hospitalization and again (N = 18) at 6-month
follow-up. During morning interviews, patients reported per-
ceived quality of sleep (10cm visual analogue scale (VAS),
#hours, #awakenings, #nightmares) and pain intensity (0-10
numerical scale). Patients also completed the Impact of Event
Scale (IES) to determine posttraumatic stress symptoms and
the Sleep Questionnaire for Adults to assess pre and post-hos-
pitalization insomnia symptoms. Quality of sleep, pain inten-
sity and medication ratings were averaged within subjects to
produce single scores. Paired samples t-tests and McNemar
tests were used to compare sleep measures at both times. Pear-
son correlations were used to evaluate the relationship
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between measures.

Results: During hospitalization, patients VAS scores aver-
aged 5.4 (SD = 2.6) for sleep quality. Patients reported sleep-
ing an average of 6 hours a night with frequent awakenings
(mean = 4.3+ 4.7). Eleven patients (39%) reported at |east one
nightmare. Six monthsfollowing their injuries, patients report-
ed sleeping an average of 7.5 hours a night with an average
quality score of 6.6 on the VAS (SD = 2.3). Four patients
reported at least one nightmare at follow-up. Five patients
exceeded clinical criterion for posttraumatic stress symptoma-
tology during hospitalization, whereas only one did at follow-
up. Patients reported significantly better sleep on all measures
and less posttraumatic stress symptoms at follow up (Table 1).
Insomnia symptoms did not differ from pre-hospitalization to
follow up (P = 0.45). Low scores on the sleep quality VAS at
follow-up was significantly related to more nightmares (r =
0.68), more awakenings (r = 0.60), high pain intensity (r =
0.49) and high scores on the IES during hospitalization (r
=0.74, dl Ps<0.05).

Table 1

Comparison of sleep quality and
posttraumatic stress scores during (H), and six
months following (FU) hospitalization. Data
are presented as means and (SD).

H FU t P<

VAS scores 5.1(1.4) 6.6 -2.83 011
(2.3)

Awakenings 4.6 (2.8) 1.4 5.76 .000
(1.2)

Hours 5.9(0.9) 7.3 -4.95 .000
(1.1)

Nightmares 0.8 (0.8) 0.3 2.70 .000
(0.6)

IES scores 21.6 2.6 4.67 .015

(17.3) (3.6)

Conclusions: Quality of sleep improved significantly from the
first week of hospitalization to six months following burn
injuries. Also, patients’ reports of insomnia symptoms at fol-
low-up were no different than they were prior to their injuries,
suggesting that sleep disturbances during hospitalization did
not persist. Whether they improved after discharge or gradual-
ly over timeisnot known. Still, the present results show arela-
tionship between poor sleep quality at follow-up and anxiety
related variables during hospitalization suggesting that,
although their sleep has improved, anxious patients may still
have difficulty sleeping in the months following their injuries.
References:

(1) Kravitz M et al. Sleep Disorders in Children After Burn
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(1) Dept. Psychiatry, University of Washington, Seattle, WA,
(2) Dept. Medicine/Cardiology, University of Washington,

Introduction: Congestive heart failure (CHF) is accompanied
by complaints of fatigue and excessive daytime sleepinesst.
The presence of Cheynes-Stokes respiration or central sleep
apnea in many CHF patients may partially explain this phe-
nomenon. However, the cytokine abnormalities associated
with CHF2 could aso contribute to sleep complaints, as
cytokines are known to affect sleep 3. The purpose of this
study was to determine whether the sleep complaints of CHF
patients are positively correlated with pro-inflammatory
cytokines and CHF severity.

Methods: This is a secondary analysis from a study of
cytokines, depression, and CHF in patients at the UW Heart
Failure Clinic. A mgjority (77%) of the 132 subjects reported
here were male. Average age was 53 (range 19-74). New York
Heart Association (NYHA) functional class rating of CHF
severity ranged from 1 to 4, with 41% rated as NYHA 2, and
50% as NYHA 3. For analyses, CHF severity was defined by
NYHA class and by 6-minute walk distance. Sleep informa-
tion was extracted from sleep-related questions on the Hamil-
ton Depression Scale and Hamilton Anxiety Scale. A Sleep
Complaint score (range 0-3; O indicates no sleep complaints)
was assigned to each subject, based on the combination of
answers to these questions. Cytokines were measured by stan-
dard techniques in a daytime blood sample collected after
supine rest. Analyses focused on the pro-inflammatory
cytokines interleukin 6 (IL6), tumor necrosis factor alpha
(TNFo), and the two soluble receptors for TNFo. (STNFal
and sTNFa2). Cytokine data were available for only 81 sub-
jects. As depression and sleep interact, all analyses were per-
formed twice: once with the primary variables of interest, and
again with a depression measure (score on SCL Depression
Scale, after removing a sleep-related question)in competition
with Sleep Complaint.

Table 1
Sleep 0 1 2 3
Complaint

6-min walk (ft) 1310 1331 1226 967
pm Ypm pm Ypm

250 316 197 367

NYHA class 2.6 2.5 3.0 3.0
pm pm pm pm

0.6 0.7 0.7 0.6

sTNFlalphal® 2.94 2.96 3.11 3.12
pm ‘pm pm ‘pm

.28 .29 A4 .26
sTNF'alpha2 3.52 3.53 3.64 3.57
‘pm ‘pm ‘pm ‘pm

.32 17 .23 .19

Values are means + standard deviations.
* Values have been log-transformed.
" Men only; regression analysis included age.



Results: Sleep complaints were positively correlated with
CHF severity asindicated by NYHA class (p=.001; table) and
6-min walk distance (p=.001). Sleep complaints were aso
positively correlated with levels of STNFal (p=.015). In men
only, sleep complaints were positively correlated with
STNFo2 (p=.043). Though depression was significantly relat-
ed to several variables, its inclusion in the analyses did not
change the nature or significance of the sleep relationships.
Conclusions: Recent studies indicate that cytokines play an
important role in the development and progression of CHF.
Concurrently, sleep laboratories are finding that cytokines may
play arole in the regulation of sleep. The results presented
here provide preliminary support for the hypothesis that some
of the excessive daytime sleepiness experienced by CHF
patients may be due to CHF-related changes in cytokines.
References:

(1) Newman AB, Spiekerman CF, Enright P, et al: Daytime
sleepiness predicts mortality and cardiovascular disease in
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MULTIDIMENSIONALITY OF FATIGUE IN
OBSTRUCTIVE SLEEP APNEA, INSOMNIA, AND
CANCER: PRELIMINARY REPORT.

Moore PJ,t Ancoli-lsrael St Dimsdale JE!

(1) University of California, San Diego,

Introduction: Fatigue is aterm that is understood only vague-
ly. It is a prominent and troublesome component of a variety
of medical conditions, including cancer and most sleep disor-
ders. Cancer-related fatigue is a complex and unique clinical
phenomenon that was recently conceptualized as encompass-
ing multiple domains or dimensions: i.e., physical, emotional,
mental, general, and motivational/vigor(1). Compared to
healthy subjects, cancer patients report significant fatigue in
each of these dimensions. It is unknown at present how these
dimensions may relate, if at al, to the frank sleepiness associ-
ated with sleep disorders such as obstructive sleep apnea. We
previously reported the dimensions of fatigue experienced by
27 primary insomniacs; compared to published normative
data, insomniacs reported significantly more Genera Fatigue
and significantly less Vigor(2). In the present report we sought
to quantify and describe the profile of fatigue dimensions in
patients with obstructive sleep apnea.

Methods: 14 subjects (2F, 12M) age 30-65 years (49.3 £ 9.5,
mean £SD) in good physical health were recruited into an
ongoing treatment study for OSA. Each subject was screened
by physician interview and polysomnography (RDI > 15/hr)
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and filled out the 30-item short-form of the Multidimensional
Fatigue Symptom Inventory (MFSI)(1), a validated fatigue
assessment tool. The 30 items collapse into the following sub-
scales or fatigue-dimensions: General, Emotional, Physical,
and Mental, which are added together for atotal fatigue score.
Range of possible scores for the individual subscales is 0 to
24, higher numbers indicating more severe fatigue. Scores on
the Vigor subscale are presented in negative values here, so
that larger numbers also indicate worse fatigue. Because there
were an insufficient number of observations, planned compar-
isons to published normative data were underpowered. Hence,
the only data presented here are descriptive and qualitative.
Results: Figure 1 shows the mean fatigue subscale scores
from: OSA patients (n=14), our previously reported insomnia
patients (n=27), as well as previously published data from
breast cancer patients (n=275) and normative comparison sub-
jects (n=57)(1). Though total mean fatigue scoresin each con-
dition are higher than healthy comparison fatigue scores, the
profile of the fatigue or the composition of total fatigue by its
component dimensions may be distinct.

Figure 1

Fatigue dimensions in OSA,
insomnia, cancer patients, & controls
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Conclusions: Though these data are clearly preliminary, they
indicate the powerful conceptual utility of a survey instrument
like the MFSI to parse out the contribution to overall fatigue
by its component parts, across avariety of medical conditions.
There is reason to suspect each of these domains may be per-
turbable by sleep loss or may be ameliorated by restored sleep.
Fatigue is likely not a unitary phenomenon. Our notion of
fatigue may require broadening, i.e., the term fatigue is not
interchangeable with sleepiness. If there is a relationship
between these dimensions and frank sleepiness, it remains to
be seen.

References:

(1) Stein KE, Martin SC, Hann DM, Jacobsen PB: A multidi-
mensional measure of fatigue for use with cancer patients.
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IMPACT OF PAIN AND OPIOIDS ON SLEEP IN MED-
ICAL ONCOLOGY PATIENTS

Alley LG123 Parker KP,123 de!’ Aune W,! Vena C,2 Armour B,!
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(1) Nell Hodgson Woodruff School of Nursing, Emory Uni-
versity, Atlanta, GA, (2) Atlanta Veterans Affairs Medical
Center, Rehabilitation R&D Center, Decatur, GA, (3) Kerr L.
White Institute for Health Services Research, Decatur, GA,

Introduction: Pain and opioid analgesic use each independ-
ently interfere with nocturnal sleep and daytime wakefulness.
However, some of our previous work suggests that opioids
also have a net beneficial effect on nocturnal total sleep time
due to their pain relieving properties.1 Therefore, associations
among pain, opioids, and sleep are complex, and the possibil-
ity that pain and its treatment have synergistic or interactive
effects on sleep has not been well studied. Medical oncology
patients receiving opioids for cancer-related pain not only
report nocturnal sleep-related complaints despite treatment but
also complain of daytime sleepiness, suggesting that research
in this areais warranted. The purpose of this ongoing descrip-
tive-correlational study is to examine relationships among
pain, opioids, and day and nighttime sleep in medical oncolo-
gy patients.

M ethods: Subjects are male outpatients with solid tumor can-
cer diagnoses who are in some phase of a chemotherapy regi-
men and have a Karnofsky Performance Status (KPS) score of
greater than or equal to 50. In addition, subjects must have at
least one active opioid analgesic prescription or an average
daily pain rating of greater than or equal to 2, as measured by
the Brief Pain Inventory (BPI). Subjective daytime sleepiness
is measured by the Epworth Sleepiness Scale (ESS). Patients
receiving radiation therapy are excluded from participation.
Activity and rest patterns are objectively assessed over a
seven-day period in the subjects’ normal environments using
wrist actigraphy.

Table1
Selected Characteristics of the Sample (N = 11)
PARAMETER Mean (+ SD)
Age in years 60.3 (9.4)

Karnofsky Performance Status score 75.45 (10.36)
BPI “worst pain in last week™ (0-10 scale) | 7.82 (1.54)
ESS total score 10.1 (3.67)
Nighttime Actigraphy Measures:

Time in bed (hrs:mins) 8:48 (3:06)
Total sleep time (hrs:mins) 6:44 (1:23)
Sleep efficiency (%) 74.26% (9.88)
Sleep latency (hrs:mins) 0:36 (0:21)
Wake time during night (hrs:mins) 1:09 (0:29)
# of wake bouts (> 30 seconds) 35.04 (7.05)
Daytime Actigraphy Measure:

Average daily nap time (hrs:min) 3:30 (1:28)
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Results: Data from the eleven subjects recruited thus far (see
Table 1) indicate that medical oncology patients with pain
have poor nighttime sleep characterized by decreased noctur-
nal total sleep time, increased intervening wake time during
the night, and decreased sleep efficiency. Subjects also report
excessive daytime sleepiness and spend an average of 3 ¥
hours napping during the day (see Table 1). However, those
subjects taking a strong opioid (e.g., morphine) sleep an aver-
age of 4 % hours during the daytime in comparison to subjects
taking aweak opioid (e.g., codeine) or no opioid who sleep an
average of 2% hours (see Table 2).

Table 2

Opioid Use And Hours Slept (N =11)
Opioid Use | Hours Slept-Night* Hours Slept-Day*
Mean (+ SD), Mean (+SD)
Range(hrs:mins) Range(hours:mins)
Weak/ No 6:49 hrs (1:50) 2:35 hrs (1:19)
Opioid** Range: 3:25-8:12 Range: 00:30-4:33

n=6

Strong 6:38 hrs (00:45) 4:36 hrs (00:39)
Opioid Range: 5:46 —7:39 Range: 4:06-5:37
n=>5

* = Unadjusted means
** = Only one subject reported no opioid use

Conclusions: These preliminary results are consistent with
previous findings that both pain and opioid use have negative
and fragmentary effects on nighttime sleep and daytime wake-
fulness. In particular, treatment with strong opioids appears to
increase daytime sleep. While our results are not yet conclu-
sive due to the small number of patients currently enrolled, as
we enroll more subjects, we will be able to characterize these
relationships more definitively. This work will permit a more
detailed examination of the possible interactive effects of pain
and opioid use on sleep. Ultimately, this work will provide a
basis for the development of population-specific treatments to
maximize pain relief while minimizing sleep-disrupting side
effects.
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DYSTROPHY

Laberge L,12 Begin P12 Leblond A,123 Montplaisir J,! Math-
ieu J34

(1) Unite de recherche clinique, Complexe hospitalier de la
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Introduction: Myotonic dystrophy type 1 (DM) is an autoso-



mal dominant progressive disease characterized by muscular
wasting, myotonia, endocrine dysfunction, and cataracts.
Many patients affected by DM describe excessive daytime
sleepiness (EDS) as the most incapacitating symptom of their
condition. EDS associated with DM show clinical and neuro-
physiological traits similar to those seen in narcolepsy, name-
ly disturbed nocturnal sleep, sleep-onset REM periods, fre-
quent daytime napping and over representation of specific
HLA DQ haplotypes.(1) The objectives of the present study
were to estimate the prevalence of the classic symptoms of the
narcolepsy tetrad in DM patients and to assess the relationship
between EDS and sleep disturbances.

Methods: A sleep questionnaire based on the Sleep Question-
naire and Assessment of Wakefulness (2) was completed by
196 adult DM patients followed at the Neuromuscular Clinic
of the Complexe Hospitalier de la Sagamie and by 26 controls.
Mean age was 36.1 and 33.0 years, respectively (n.s.). A
sleepiness scale was developed from 5 questions and scores
varied between 0 and 15. The subjects indicated whether each
brief descriptor always, often, sometimes or never applied.
Sleep disturbances and other narcolepsy symptoms were
dichotomized by the pairing of choices aways/often and
sometimes/never. Group differences in prevalence were ana-
lyzed with Chi-square tests. Bonferroni corrections for multi-
ple comparisons (n=21) were applied.

Table 1

Prevalence of Narcolepsy Symptoms in DM (%)

DM Controls Significance
EDS 43.1 3.8 p<.001
CP 17.0 0 p<.001
SP 4.7 4.3 n.s.
HH 6.2 3.8 n.s.

Results: An acceptable level of internal consistency between
the sleepiness scale questions was found (alpha=.79), and fac-
tor analysis revealed that they measure a common factor. DM
patients reported a higher sleepiness score than controls (6.14
vs. 1.85, p<.001): they more often had sudden sleep attacks
during daytime, felt less healthy during daytime, had more dif-
ficulty staying fully awake after meals, fell asleep more often
while watching TV/or movies and took more naps. The 95th
percentile value of controls on the sleepiness scale was 6.65: a
score >= 7 was thus considered asindicative of EDS. EDS and
cataplexy (CP) were more frequent in DM patients than in
control subjects (43.1% vs. 3.8%, and 17.0% vs. 0%, respec-
tively) while sleep paralysis (SP) and hypnagogic hallucina-
tions (HH) did not differ between groups (Table 1). On the
other hand, DM patients with EDS reported more frequent SP
(10.3% vs. 0.9%) and HH (12.8% vs. 0.9%) than those with-
out EDS (p<.002). Finally, DM patients with EDS reported
more difficulty remaining still for long periods, more difficul-
ty staying up late in the evening, more respiratory disturbances
during sleep, more pain during nocturnal sleep and felt less
refreshed and less receptive in the morning compared with
those without EDS (p<.003).

Conclusions: This study reports a high prevalence of EDS in
alarge sample of DM patients. The presence of many clinical
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traits indicative of hypersomnolence suggests a possible dys-
function of central sleep regulation in this condition. Since
DM shares many physiological features of disordered arousal
encountered in narcolepsy, the involvement of hypocretins
should be assessed. (3)
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Introduction: Acute care hospitalization is known to be asso-
ciated with disturbed sleep. Past research has implicated char-
acteristics of the patient care environment (noise, lighting,
patient care interactions), patients demographic characteris-
tics, and illness/treatment-related factors as correlates of sleep
quality during hospitalization.(1) Yet, little is known about the
relative contributions of these variables to sleep quality. The
purpose of this study was to examine the relationships
between environmental characteristics (noise, private vs. non-
private room, hospital unit), demographics (age, gender,race),
illness/treatment characteristics (type of diagnosis: medical,
surgical, post-partum or antepartum and symptoms. pain,
fatigue, anxiety) and self-reported sleep quality in hospitalized
adults.

Methods. We surveyed 97 hospitalized patients (M age =
57,SD = 18.6 years, 50% women) who had spent the previous
night in a 450-bed acute care hospital. The sample included
53(55%) medical, 32 (33%)surgical,and 12 (12%)antepartum
and post-partum patients. The sample was 80% white, 10%
black, 4% Hispanic, 3% Native American, and 2% Asian.
Study participants completed questionnaires that included
demographic and illness/treatment and environmental charac-
teristics, and numeric rating scales (0-10, 0 = lowest, 10 =
highest) of sleep quality, anxiety, pain, fatigue, noise, annoy-
ance due to noise, and satisfaction with care.

Results: Descriptive statistics appear in the table. Overall lev-
els of satisfaction with care were high. Participants reported
more fatigue than anxiety or pain. There were no statistically
significant correlations between age, gender, type of patient
room (private vs. non-private), type of diagnosis (medical, sur-
gical, maternity), pain, satisfaction with care, and sleep quali-
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ty. Non-white patients reported better sleep quality (M
7.3,SD = 1.6) than white (M = 5.3,SD = 3.1) patients, t(80)
-2.02, p < .05). There were negative correlations between anx-
iety (r=-.34, p=.001), fatigue (r = -.215, p < .05), perceptions
of noise during the night (r = -.21, p < .05), annoyance with
noise during the night (r = -.30, p < .01) and sleep quality.
Regression analysis demonstrated that race, anxiety, and
annoyance with noise at night explained 23% of the variance
in sleep quality. Race explained 6% of the variance in sleep
quality, and anxiety and annoyance with noise explained 17%.
Inspection of the beta weights revealed that the most salient
correlates of sleep quality were anxiety (beta = -.31), annoy-
ance with noise (beta = -.29), and race (beta = -.22). Pain,
fatigue, and satisfaction with care did not explain a significant
portion of the variance in sleep quality when included in the
regression equations with the other variables.

Table 1
Variable Numeric Rating
M 5D Range
Pain 3.47 2.91 0-10
Fatigue 5.28 2.83 0-10
Anxiety 3.40 2.46 0-10
Sleep Quality 574 | 298 [o0-10
Satigfaction with Care 8.79 1.45 4-10
Noige 2.33 2.17 0-9
Annoyance with noise 2.45 2.32 0-9

Conclusions: These findings suggest that the most relevant
correlates of sleep quality during hospitalization are affective:
anxiety and annoyance with levels of noise. Environmental
characteristics were not correlated with sleep quality. Further
study of the role of perception and affectivity asinfluences on
sleep quality in the acute care hospital is needed. The finding
of differences between white and non-white patients was
unexpected and warrants further study.
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FUNCTION

Mann K,t Pankok J,* Connemann Bt

(1) Department of Psychiatry, University of Mainz, Germany,

Introduction: Regarding the etiology of erectile dysfunction
(ED), besides a number of known organic causes, psychologi-
cal factors play an important role in many patients. However,
the neurobiological mechanisms underlying the so-called
“psychogenic” ED are not yet understood. On the assumption
that psychogenic ED is based on distinct disturbances of the
central nervous system, heart rate variability (HRV) was stud-
ied with the aim to identify possible functional aterations of
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the central autonomic activity as aneurobiological substrate of
psychogenic ED. The study was carried out during different
sleep stages, where cognitive and emotiona influences were
excluded to a great extent.

M ethods: 24 male patients, 25-57 years old, with psychogenic
ED participated in the study. They had no lifetime diagnosis of
any other psychiatric disorder. Based on detailed case history,
comprehensive clinical examination, laboratory parameters
including hormones as well as assessment of nocturnal erec-
tions, there was no evidence of organic factors relevant for
sexud function. In addition, an age-matched control group
consisting of 24 healthy male volunteers, 26-56 years old,
without sexual dysfunctionswas also studied. None of the sub-
jects had sleep disturbances. Each subject spent three succes-
sive nights in the sleep laboratory. After an adaptation night,
two polysomnographies (EEG, EOG, EMG) were performed
over 8 hours for each subject with registration of the electro-
cardiogram (ECG), which was sampled by 400 Hz. Off-line,
after automatic detection of the QRS complexes, HRV was
computed from the distances between successive RR intervals.
Sleep EEGs were scored visually according to the criteria of
Rechtschaffen and Kales.

Results: HRV was analyzed both in the time domain and the
frequency domain during different sleep stages (1). For that,
time segments of 10 minutes duration were selected from
stage I1, SWSand REM sleep, which were free of artifacts and
movements. For most parameters, significant differences
between sleep stages were found, pointing to different func-
tional autonomic states during sleep. Particularly, SWS was
characterized by a predominance of the parasympathetic over
the sympathetic tone, whereas during REM sleep the auto-
nomic balance was shifted in favor of the sympathetic activi-
ty. However, comparing patients and controls, no significant
differences were found for all parameters.

Conclusions: Although in psychogenic ED a disturbance of
the central nervous system including autonomic pathways has
to be assumed, we could not prove any norm deviation of
HRV, which is an important parameter reflecting central auto-
nomic control of the heart. However, this is consistent with
animal studies (2), which could demonstrate that autonomic
activations can revea regionaly very different patterns.
Therefore, our results with unchanged HRV do not exclude
possible functional disturbances in other subsystems of the
autonomic nervous system.
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Introduction: In recent years it has been shown by several
authors that sleep in alcohol dependent patients during suba-
cute withdrawal (after 2 to 3 weeks of abstinence) is characte-
rized by disturbances of sleep continuity, reduced slow wave
sleep and an increased REM pressure including a shortened
REM latency, increased REM time and increased REM densi-
ty (Gillin et al., 1994; Gann et a., 2001). In the present study
sleep was investigated not only during subacute withdrawal,
but aso during acute withdrawal under a placebo condition
versus treatment with clomethiazol (a thiazol derivate similar
to thiamine). The study aimed at elucidating the course of
REM dleep abnormalities during the withdrawal period.

M ethods: To be included patients had to fulfill DSM-IV crite-
riafor primary alcohol dependency. Only patients wereinclud-
ed who had no prior history of severe withdrawal reactions,
like for example seizures. Twenty patients completed the pro-
tocol (15 males, 5 females). Mean age of the sample was 42.0
+ 8.3 years. Eleven patients were randomized to treatment
with clomethiazol for five days and 9 patients were random-
ized to placebo treatment. Patients were investigated directly
upon admission for 2 nights in the sleep laboratory. Patients
were reinvestigated during night 6 and 7 and again during
nights 13 and 14 after cessation of alcohol consumption. All
sleep recordings were made according to standardized criteria
and scored visually.

Figurel
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Results: For statistical analysis only the second night of each
of the three pairs of nights was retained for analysis. As a pri-
mary parameter for data analysis REM latency was used.
Resultsfor REM latency in both patient groups during the first
14 days of abstinence are depicted in figure 1. REM latency
was dlightly prolonged in the clomethiazol group in the second
night during the withdrawal period and shortened significant-
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ly (p=0.05) in the seventh night. ANOVA over the three nights
was not significant (p = 0.119). The group effect (clomethia-
zol vs. placebo) reached ap = 0.713.

Conclusions: When analyzing data for REM latency, for both
groups taken together no significant change occured over the
first 14 days of abstinence, suggesting that shortened REM
latency is a stable phenomenon during acute and subacute
withdrawal. The data indicate that shortened REM latency
during withdrawal in alcohol abstinent patients is not a mere
rebound phenomenon of cessation of acohol consumption.

366.Q
SLEEP HABITS IN MIDDLE-AGED, NON HOSPITAL -
IZED PATIENTSWITH CHRONIC SCHIZOPHRENIA
Chouinard SE,* Pampoulova T,t Poulin J,t Lecomte Y, Sip E,2
Godbout R1,3

(1) Centre de recherche Fernand-Seguin, Hoépital Louis-H.-
Lafontaine, (2) Centre Hospitalier de I’Université de Mon-
tréal, Pavillon St-Luc, (3) Département de Psychiatrie, Uni-
versité de Montréal,

Introduction: Most studies on sleep disturbances in schizo-
phrenia have been performed in small samples using
polysomnography (1, 2). The aim of this study was to evaluate
sleep quality in a large group of patients with schizophrenia
using a questionnaire.

M ethods: The study included 80 outpatients with schizophre-
nia (51 men, 29 women, aged 44.05 + 5.9) and 36 healthy indi-
viduals (16 men, 20 women, aged 45.11 + 6.35). Healthy par-
ticipants were free from sleep disorders and personal or famil-
ia (first degree) history of psychiatric or neurologic disorders.
All participants were asked to fill a questionnaire on sleep
habits.

Table 1

Sleep variables in patients with schizophrenia in
comparison to healthy individuals. (¢ + SEM)

Variables Sz Ctl P
Go to bed (weekdays)" 10.3+0.2 10.8+0.2 0.04%*
Get out of bed (weekdays)” 8.1+0.2 6.5+0.1 <0.001*
Alarm clock (weekdays)” 0.2+0.0 0.5+0.1 0.002*
Go to bed (week-end)* 11.1+0.2 11.8£0.2 0.01*
Get out of bed (week-end)" 8.7£0.2 7.940.2 0.01%*
Alarm clock (week-end)" 0.1+0.0 0.0£0.0 0.53
Naps (weekdays)" 0.5£0.1 0.2+0.1 0.02*
Duration of nap (weekdays)" 69.9+7.3 45.6£15.8 0.08
Naps (week-end)” 0.440.1 0.3+0.1 0.11
Duration of nap (week-end)" 80.249.3 39.3x12.6 0.01*
Time to fall asleep” 36.4+4.1 13.5+1.9 <0.001*
Number of awakenings® 1.4+0.2 1.5+0.2 0.23
Duration of awakenings® 14.1+£3.9 6.4+1.0 0.74
Feeling of restfulness” 3.1+0.1 3.0+0.1 0.63
Sleep satisfaction” 0.8+0.0 0.8+0.1 0.86
Total sleep time" 8.9+1.8 7.5+1.2 <0.001*
Sleep efficiency index* 97.6+6.0 97.3+4.9 0.34

Notes : *=significant; ‘= Mann-Whitney test, "= Chi’ test.

Results: (See Table 1) Patients with schizophrenia showed the
following characteristics: 1) They spend more time in bed :
going to bed earlier and getting out of bed later than controls;
2) They took more time to fall asleep and used less frequently
an alarm clock (on weekdays only); 3) They napped more fre-
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quently during weekdays and duration was longer on week-
ends. The two groups did not show significant differences on
feelings of restfulness and sleep satisfaction.

Conclusions: Patients with schizophrenia report increased
sleep latencies, but also increased total sleep time. Their sleep
efficiency, feeling of restfulness and sleep satisfaction are
equal to that of controls. It is proposed that middle-aged
patients with schizophrenia can make up for some sleep disor-
ders by increasing time in bed and total sleep time, counter-
measures that may not be possible for healthy controls.
References:

(1) Keshavan MS, Reynolds CF 3rd, Miewald JM, Montrose
DM. A longitudinal study of EEG sleep in schizophrenia. Psy-
chiatry Research, 1996, 59, 203-211.
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367.Q
REPORTED SLEEP PATTERNS IN OLDER MEN AND
WOMEN WITH SCHIZOPHRENIA

Martin JL,* Jeste DV,! Ancoli-lsrael &

(1) Brown University Department of Psychiatry and Human
Behavior and UCSD/SDSU Joint Doctoral Program in Clini-
cal Psychology, (2) Department of Psychiatry, University of
Cadlifornia, San Diego, and Veterans Affairs San Diego Health-
care System,

Introduction: Schizophrenia is associated with objectively
disrupted sleep and complaints regarding sleep quality and
daytime sleepiness. Sleep complaints are also common with
advancing age in non-psychiatric adults. We recently reported
older schizophrenia patients have disrupted circadian activity
rhythms and a high prevalence of sleep disordered breath-
ing.(1,2) We hypothesized older schizophrenia patients (SCZ)
would report more disrupted nighttime sleep and more day-
time sleepiness compared to similarly-aged normal compari-
son subjects (NCs). We also explored interactions between
diagnosis (SCZ vs. NCs) and age, gender and depression with
sleep reports.

Methods. In a larger late-life psychosis study, 137 SCZ
(DSM-111-R; 69% male, \ age =57.8, sd=9.7, y years since
symptom onset=27; 81% taking neuroleptics) and 101 NCs
(39% male, v age =64.0, sd=11.4) between ages 45-84 com-
pleted a battery of clinical measuresincluding structured inter-
views about nighttime and daytime sleep patterns over the pre-
vious week, and the Hamilton Depression Rating Scale (sleep
items removed for analyses; HAM-Ds) at study admission.
MANOVA was used to examine effect of group (SCZ vs.
NCs), gender, age and HAM-Ds, on sleep reports (with Bon-
ferroni-corrected follow-up tests).

Results: Overall, final awakening time (FAT) was significant-
ly later for SCZ than NCs (F 511575 =6.10, p=.014); however,
there was a significant groupXgender interaction (Fs
11875=5.27, p=.023; see Table). There was a significant
groupXage interaction for FAT (F s11g75=4.72 p=.031). Older
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age was associated with later FAT within NCs only (Fs
11875=5.36, p=.023). There was no group main effect (Fs
11875=.43, p=.52), but there was a significant groupXgender
interaction (Fs 1,1875=4.78, p=.030 see table) for weekly fre-
quency of falling asleep during sedentary daytime activities.
SCZ were 3.3x more likely to complain of insomniathan NCs
(see table). There were no other significant group effects or
interactions.

Table 1
8CZ NCs

men  women men _ women
Final Wake 06:47h 07:22° 6:43 6:08*
Time (114m) {82m) {144m) (66m)
Fall Asleep in 2.1 0.8" 2.1 2.5
Activities (3.9 (1.7) (3.4) (3.2
% Reporting
Insomnia 25%° 39%° %" 13%°

? F1,137:6.45, p:UIS, E Fl,lg?:7.60, p:007,
for SCZ vs. NCs, W,=9.56, p=.0020

Conclusions: Overall, SCZ report differences in sleep com-
pared to NCs evidenced by a higher frequency of insomnia
complaints. SCZ women also slept later in the mornings, wak-
ing 1:20h later than NCs women and about 30 minutes later
than men in both groups. It is possible that additional morning
sleep enabled women to stay aert during sedentary activities
(TV, radio, conversations, reading). As expected, older age
was associated with increased sleep disruption across groups.
In SCZ, age was not associated with later wake up times as it
was in NCs. This may be due to a higher occurrence of insom-
nia in SCZ or to differences in psychosocia variables i.e.
sleeping later following retirement, since the majority of
patients across ages were unemployed. Objective studies
examining the effects of age and gender on sleep quality in
schizophrenia are needed. Further research should also exam-
ine plausibility and appropriateness of treatment of sleep com-
plaints in schizophrenia patients.
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SELF-REPORTED SLEEP DISTURBANCE AND
MOOD STATES IN EARLY ABSTINENT OPIATE
ADDICTS

Davis HC,! Lee KA* Smith Dt

(1) University of California, San Francisco,

Introduction: Poor sleep in the genera population has many
detrimental health outcomes, yet early reports suggest that the
outcomes in the addicted population contribute to the relapse
process, as well as continued health and psychiatric problems.
While many researchers have investigated sleep disturbancein
other populations, few have researched this phenomenon
among drug-abusers. The primary purpose of this longitudinal
descriptive study was to characterize sleep/wake patterns in
early abstinence (10-90 drug-free days) of opiate-addicted
men and women in atherapeutic community treatment setting.
Methods: A longitudinal design was employed to obtain base-
line and repeated measures from a convenience sample of 22
recently abstinent opiate-addicted men and women over atwo-
week period. Self-report of sleep was assessed with the Pitts-
burgh Sleep Quality Index (PSQI) and the General Sleep Dis-
turbance Scale (GSDS). The Beck Depression Inventory
(BDI) was scored on each Monday as well as a 37-item Pro-
file of Mood States (POMS) for four consecutive evenings.
Visual Anaogue Scales (VAS), with one item related to sleep
quality were completed for each night for the entire two-week
period. A wrist actigraph was worn continuously for the com-
plete study period of 14 days.

Table 1
Self-Report Data
Mean SD
PSaQl 121 3.58
Global score (n = 22)
GSDS score (n = 22) 62.3 16.0
VAS (n=19) Week 1-5.3 | 2.3
Week2-54 | 1.9
BDI (n = 19) Time 1-176 | 7.2
Time 2-14.7 | 9.4
POMS (n = 20) Week 1
POMS fatigue-inertia 7.33 5.69
subscale (T1-T4)
POMS vigor-activity 7.94 4.93
subscale (T1-T4)

Results: The results to date are presented for 13 men and 9
women. The average age was 40.8 years (SD = 9.0) and edu-
cation level ranged from eleventh grade to two years of col-
lege. The length of sobriety averaged 49.7 (SD = 23.4). The
attrition rate was 14%. Cronbach’s apha for the PSQI sleep
disturbance subscale was .71. The GSDS alpha coefficient was
.70. The BDI's @ pha coefficient for time one and time two was
.82 and .87 respectively. Preliminary findings in PSQI global
scores suggest opiate addicts in early abstinence period have a
high degree of sleep disturbance (> 5) in this sample. GSDS
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total scores ranged from 59.0 to 92.0, (scores > 60 indicate
sleep disturbance). Women had a higher presence and severity
of depression than men on the BDI initialy, yet dropped at
time 2 to asimilar level to men. Sleep quality was rated on a
100mm VAS anchored at 0 = “very poor” and 100 = “very
good”. The VAS results (Monday thru Friday) were highly
correlated (r = .78) and not statically different from week one
to week two. The POMS fatigue-inertia correlated during
week 1(r = .69 to .85). The vigor-activity subscale from time 1
to time 4 was a'so correlated (r = .31 to .61).

Conclusions: These data suggest a preponderance of dis-
turbed deep and depression as well as labile mood states
throughout the early abstinence period by subjective meas-
ures. Moreover, analysis of individual subscales may provide
evidence to target specific interventions. Further analysis of
objective measures of sleep/wake will provide a more detailed
description of their sleep disturbance and its effect on daytime
mood state.

Resear ch supported by University of California, San Fran-
cisco, Graduate Research Award and I nternational Nurses
Society of Addictions.

369.Q
A QUESTIONNAIRE-BASED STUDY OF SLEEP PROB-
LEMS IN CHILDREN WITH AUTISM SPECTRUM
DISORDERS.

Giannotti F,1 Cortesi F, Cerquiglini A1 Volzone A, Bernabei,
Pl

(1) Center of Pediatric Sleep Disorders - Dept. of Dev. Neurol
& Psychiatry - University of Rome La Sapienza - Italy

Introduction: General high rates of sleep disturbances have
been estimated for approximately 34 to 89% of children with
Autism Spectrum Disorders (ASD). The magjority of studies
have been carried out on heterogeneous groups and mostly of
them on school-aged children. In order to making a longitudi-
nal analysis of sleep behavior possible, we decided to investi-
gate sleep on a sample of young children with ASD. As a part
of longitudinal study on sleep problems in children with ASD
and the long- term effect of behavioral and phamacological
treatment, we reported here preliminary baseline data.
Methods: A sample of 25 children, (22 males, 3 females),
aged 3.6-10.4 (mean age 4,3) with ASD was included in the
study. Diagnosis was based on DSM 1V criteria. Assessment
included: neurological and cognitive evaluation, Childhood
Autism Rating Scale (CARS) and Vineland Adaptive Behav-
ior Scale. To assess sleep problems, we used the Children’s
Sleep Habits Questionnaire (CSHQ, Owens, 2000) completed
by parents. It yields both total and 8 subscales scores, reflect-
ing key sleep domains. Higher score are indicative of more
disturbed sleep. Furthermore, a clinical interview inquiring
previous child’s sleep problems and current sleep patterns,
including detailed information on bedtime routines and night-
time behavior, was carried out. Moreover, parents were asked
to complete a diary of child's sleep. Baseline sleep variables,
CSHQ scores were compared with sex- and age-matched con-
trals.

Results: Clinica interview comfirmed a high prevalence of
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sleep problems with ASD, including bedtime difficulties
(56%), nightwakings lasting more than 45 min (30%) or both
(30%).No significant irregularity of sleep/wake pattern was
found. Cosleeping, the practice of parents and children sleep-
ing together in body contact for the whole night, was reported
by 42% of children with ASD compared to 8.3% of controls
(chi square <.001). Parents of 67% of children with ASD
reported sleep disturbances in the first two year of life com-
pared to 17% of controls (chi square <.001). While in controls
onset of sleep disorders was in the first six months of life, in
children with ASD a problematic sleep started usually from
the second year, after a period of regular sleep/wake cycle.
Children with ASD reported significant higher CSHQ scores
(total 57 vs 37; bedtime resistance 12 vs 6; night wakings 11
vs 8; parasomnias 5 vs 3, p<.001) . A significant negative cor-
relation was found only between sleep duration and CARS
score (r = -.54; p<.01) .

Conclusions: Consistent with other studies our children
exhibit more dysomnias and parasomnias.Therefore, assesss-
ment of sleep in children with ASD need particular attention,
not only because of the high prevalence, persistence and sever-
ity of the problem, but also for the additional distress that it
may place upon caretakers, and for the contribution that a dis-
turbed sleep might be making to daytime difficulties and
behavior.

References:

(1) Owens JA et a. The Children's Sleep Habits Question-
naire: Psychometric Properties of A Survey Instrument for
School-Aged Children. SLEEP 2000; 23, 8: 1043-1051

(2) Richdale AL. Sleep problems in autism: prevalence, cause,
and intervention. Dev Medicine Child Neurology, 1999,
41:60-66
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THE USE OF WRIST ACTIGRAPHY TO INCREASE
COMPLIANCE TO SLEEPHYGIENE INSTRUCTIONS
IN UNDERGRADUATES

Carney CE,! Lajos LE,* Waters WF!

(1) Department of Psychology, Louisiana State University,

Introduction: Compliance is aterm referring to adherance to
medical/treatment advice (Spilker, 1991). The interpretation
of experiments involving human behavior can be confounded
when research participants fail to comply with a study’s
instructions. The use of wrist actigraphy has become a widely
used and inexpensive method of objective activity monitoring
over 24-hour periods. Although applications to the field of
sleep disorders medicine are numerous (Ancoli-Israel, 2000),
it isunclear if instructions regarding the actigraphy procedure
can significantly affect adherence. The present study com-
pared compliance with sleep hygiene rules in subjects who
were told that compliance would be verified with actigraphy,
to subjects who were not told the actigraph would be used to
assess compliance.

Methods. Sixty-eight undergraduate psychology students at
Louisiana State University, agel8-30 years old, were given
course credit for their participation. Participants were screened
for (1) DSM-1V Axis | Disorders known to affect sleep archi-
tecture and/or sleep quality/quantity (e.g., anxiety, depression,
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substance abuse/dependence); (2) self-reported signs of sleep
disorders using a Sleep Disorders Inventory, and; (3) extremes
in circadian tendency using the Morningness/Eveningness
Questionnaire. There were 30 participants in the “instruction”
group (1G) and 38 in the “no instruction” group (NIG). The IG
were given instructions that stressed that the actigraph would
verify reported sleep diary data, while the NIG was told that
the unit would simply monitor their activity.

Results: A repeated measures MANOVA confirmed a main
effect of group (Wilks Lambda=.780, F[6,60]=2.82, p=.017),
and follow-up ANOVASs confirmed a between group differ-
ence on Actigraphy bedtime (F=14.181, p=.001) and Actigra-
phy wake time (F=11.179, p=.001). Thosein the NIG had later
bedtimes and later waketimes, relative to the |G, and relative
to the bedtime specified in the sleep hygiene instructions.
Conclusions: Although both groups were instructed to go to
bed at a specified time (e.g., between 9 PM and 11 PM) and
awaken 8 hours later (e.g., between 6 AM and 8 AM), the sub-
jects who was told the actigraph would be used to verify
whether they went to bed and woke at the specified timeswere
more compliant than those who were not told their compliance
would be verified. This has implications for studies requiring
participants to follow sleep hygiene instructions, or in sleep
disorder treatment to help ensure compliance with therapeutic
recommendations.

References:

(1) Spilker, B. Guideto Clinical Trials. New York, NY: Raven
Press, 1991.

(2) Ancoli-Israel, S. Actigraphy. In MH Kryger, T Roth, WC
Dement (Eds.). Principles and Practice of Sleep Medicine
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RECORDING MSLT INTHE HOME

Mason WJ,t Gehrman P,1 Greenfield D, Ancoli-Israel S
(1) Department of Psychiatry, UCSD and VASDHS,

Introduction: Multiple sleep latency tests (MSLT) are always
conducted in the laboratory to determine sleep onset latency
thereby estimating the level of daytime sleepiness. Standard
MSLTs are conducted the morning after an all-night
polysomnogram (PSG). However, there are some situations
where it may not be possible to have the patient come into the
|aboratory. For this reason, many research and clinical labora-
tories now conduct PSGsin the home. As part of alarger study
on sleep in dementia, we have been conducting both PSGs and
MSLTs in the home.

M ethods: Subjects todate include 4 men and 1 woman (mean
age \equiv 71.4 years; range: 54 to 82 years. All had a diagno-
sis of possible or probable Alzheimer’s disease (AD). Each
subject had a home MSLT and two had two additional home
MSLTs, each three weeks apart. The first and third MSLT fol-
lowed a home PSG. The second MSLT was done with no pre-
vious night's PSG. Embla recording system (Flaga Medical
Devices, Iceland) and the Somnologica scoring program were
used for all PSGs and a Dell Latitude laptop computer was
added for the MSLT recordings. The recordings were done
according to published criteria.(1) The subjects were instruct-
ed to lie down and try to sleep. The sleep recording was mon-



itored by the technician viathe laptop computer. If the subject
did not fall asleep within twenty minutes, or if three epochs of
stage 1 sleep or an epoch of any other stage of sleep was seen,
the subject was awakened and allowed to go about his or her
normal daily activities. The technician periodically checked
the subjects to be sure they had not fallen asleep during the
interval between the recorded naps. Oft times the subject
required encouragement to continue the study as they would
sometimes forget about the full day commitment. Electrodes
had to be replaced about 45% of the time when the subjects
removed them.

Results: Environmental aspects could not be controlled as
well in the home as in the laboratory. The subject’s bedrooms
were darkened as much as possible, using curtains and blinds.
All windows and doors were shut. A sign was hung outside the
bedroom door reminding other household members that a
study was in progress and requesting quiet and reminding
them not to enter. The figure shows the mean sleep onset
latency (SOL) of the group.

Figurel
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Conclusions: Although home MSLTs do not fully conform to
the published criteria for the laboratory, we have shown that it
is possible to gather information about daytime sleepiness in
home-bound populations, particularly in patients with demen-
tla

References:
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brook PR, Keenan S. Guidelines for the multiple sleep latency
test (MSLT): a standard measure of sleepiness. Sleep 1986;
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SLEEP STAGE SHIFT INDEX ASAN INDICATOR FOR
THE LEVEL OF DAYTIME SLEEPINESSAND ALERT-
NESS

Trajanovic N, Jovanovic D, Kayumov LY, Shapiro CM

(1) Sleep and Alertness Clinic, Toronto, Canada, (2) Universi-
ty of Toronto, Toronto, Canada, (3) TASC, Fort Erie, Canada

Introduction: Severa sleep parameters have been identified
as predictors for the level of daytime sleepiness and alertness.
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Most robust indicators are sleep efficiency, sleep duration and
arousal index. Our interest was to investigate the potency of
the sleep stage shift index as such indicator.

M ethods: A retrospective study was carried out utilising large
database of eight hundred patients who underwent a sleep
assessment in atertiary unit during the 18-month period. This
cohort served as a primary pool that provided the study sam-
ple. A subject was included if following criteria was met: a
successful overnight sleep study, Multiple Sleep Latency Test
(MSLT) or Maintenance of Wakefulness Test (MWT), and
either of two — sleep stage shift index (SSSI) of >30 and arous-
al index (Al) of <15, or SSSI <20 and Al of <15. The cut-off
SSSI of 30 and Al of 15 were set arbitrarily, having in mind
commonly used normal values (&#61619;15 for SSSI, and
&#61619;5 for Al). Four subgroups were formed with subject
matched for sleep efficiency, age and Al, as tabulated
below(Group |- High SSSI (MSLT; Group Il -Normal SSSI
(MSLT); Group Il1- High SSSI (MWT); Group IV - Normal
SSSI (MWT:

Results: The subgroup selection and matching provided that
the only major variable distinguishing respective subgroups
was the SSSI. The most obvious finding during the matching
was that there were very few subjects who had relatively nor-
mal Al and high SSSI at the same time. This dramatically
reduced the numbers in al matched subgroups. The Indepen-
dent samples’ Mann-Whitney U-test with Bonferroni correc-
tion for p-values was used for statistical analysis of the results.
This analysis suggests that the number of sleep stage shiftsis
an independent predictor of daytime sleepiness, but not of
impaired daytime alertness. We were not able to explain this
discrepancy aside from the possibility that the subject match-
ing was less effective in the later group.

Table 1

Age ZE 3330 AT WELTAWT

1 4814187 Ao6dR 6 | 352432 | 93830 | 91454

il 4331104 21367 | 172418 | 21843 | 149459
n's n's 00000 nfs 0.03

i A7 84182 BR2d54 | 354474 | 87837 | 245837

TV 331480 341438 | 165429 | 82420 | 248+ 8
0.242961 n's 000000 | n/s s

Conclusions: We are aware of the critical reduction of the
sample size that came as a result the multi-variable matching.
Nevertheless, we were able to show that the SSSI could be
used as one of the predictors of excessive daytime sleepiness,
as the observed trends indicate. This may prove to be helpful
in understanding the arousal mechanisms and their relation
with different (sub)cortical EEG generators. The analysis of a
larger sample is merited to confirm the observed trend, and
should a'so help in understanding the absence of such trend in
the MWT group, as well as relative absence of REM periods
during daytests. The results also confirm that MSLT and MWT
measure different neuro-physiological domains.
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CAN IMPAIRED ALERTNESS BE DETECTED MORE
SENSITIVELY USING A COMPUTERIZED DRIVING
SIMULATOR?

Moller HG! Lowe A,* Kayumov LYt Hossain N,! Shapiro CM®
(1) Sleep Research Laboratory, Toronto Western Hospital,
Department of Psychiatry, University of Toronto, Canada,

Introduction: Use of a computerized driving simulator has
been validatedl, 2 as an effective and naturalistic research tool
to measure psychomotor performance relevant to driving an
actual vehicle. While the Maintenance of Wakefulness Test
(MWT) isthe most widely used objective test of impaired day-
time alertness, we were interested whether performance in the
‘virtual environment’ of our driving simulator (York Comput-
er Technologies, Kingston, Ontario, Canada)2 might be amore
sensitive and ecologically valid screening tool for impairment
of aertness.

M ethods: Thiswas a naturalistic prospective study of 10 con-
secutive patients (aged 53.6+15.3) referred to our tertiary
sleep research center for clinical investigation of excessive
daytime sleepiness (EDS). Informed consent was obtained
from all patients. Comorbid conditions included insomnia,
mood disorders, and sleep apnea; use of psychotropic medica-
tions was allowed. Exclusion criteria were neurological or
psychotic illness, substance dependence and lack of a valid
driver’s license. On the evening prior to testing, to control for
learning effects, al subjects did one 30-minute ‘trial-run’ on
the simulator. Subject then retired to bed at 23:00. We assessed
various polysomnographic (PSG) parameters overnight,
including total sleep time (TST), sleep efficiency (SE), arous-
a index (Al), and percent of stage 1 and slow-wave sleep
(SWS). Upon being woken at 07:00 following standard
overnight PSG testing, subjects were tested in four separate
30-minute MWT trials (at 09:00, 11:00, 13:00 and 15:00),
each followed by four separate 30-minute computerized driv-
ing performance assessments, designed to simulate monoto-
nous highway driving. Driving simulator outcome variables
included: (i) mean reaction time to simulated ‘wind gusts
(intended to provoke corrective steering maneuvers), (ii) mean
time outside “safe zone” (a composite measure of driving
accuracy, defined as tracking within 0.914m of the center of
the right-hand lane together with a speed deviation within 20
km/h of the posted speed limit), and (iii) mean number of
“crashes’ off the designated lane.

Results: Patients displayed relatively normal sleep on the pre-
ceding night, with all measured PSG variables faling within
normal range. Furthermore, mean MWT scores did not reveal
impairment of alertness in our group. However, in psychomo-
tor performance testing using the driving simulator, subjects
showed significant impairment of driving ability, with respect
to mean reaction times and total number of crashes and time
outside the “safe zone’. There was a significant correlation
(r=0.70, p<.05) between mean reaction time and number of
crashes, however, MWT did not correlate significantly with
any of the three driving performance measures.
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Table 1
Polysomnographic Measure Mean
Total Sleep Time (min) 372.1 £44.0
Sleep Efficiency (%) 84 .0+ 0.7
Arousal Index  (events/hr.) 11.1 + 3.7

Stage 1 (%) 9.1+3.8

Slow-wave sleep (%) 20.1 £6.1

Mean MWT (min) 24.5+8.0
Table 2

Driving Measure Mean

Reaction Time (sec) 1.26 +0.20

Time Outside Safe Zone (%) 282 +4.7

Number of “Crashes” 21+ 1.9

Conclusions: In our naturalistic cohort, individuals with arel-
atively normal PSG sleep structure appeared norma on the
MWT with respect to objective assessment of alertness. Yet,
performance on a computerized driving simulator showed evi-
dence of impairment. The driving simulator paradigm may be
a standardized performance task with greater specificity than
the MWT with respect to a patients actual driving perform-
ance. In this study, we suggest that it may also be a more sen-
sitive and specific instrument in detecting impairment in driv-
ing capacity in patients presenting with excessive daytime
sleepiness, and could be clinically useful as an adjunct day-
time measure with ecological validity.

References:

(1) Hack M, Choi S, Vijayapalan P, Davies R, Stradling J.
Comparison of the effects of sleep deprivation, acohol and
obstructive sleep apnoea (OSA) on simulated steering per-
formance. Respiratory Medicine 2001; 95:594-601.
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a simulated driving task for sleep research. Sleep 2001; 24S:
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THE FIS10, A SHORT FORM OF THE FATIGUE
IMPACT SCALE

Hicks RA,! Fernandez C,! Bautista J,* Nguyen TT,! Picchioni
D,! Hicks GJ*

(1) San Jose State University, (2) Mendocino College,

Introduction: There is disagreement concerning the relation-
ship between sleepiness and fatigue. Carkadon! pointed out
that although these terms are often confused, a sleepy person
will readily fall asleep while persons who are fatigued may not
be sleepy even though they may be unable to function effec-
tively because of their fatigue. In contrast to this view, others
have implied that items that assess sleepiness should be incor-
porated into fatigue scales. Recently, Aaronson and her col-
leagues? noted that the measurement of fatigue remains a
problem that needs to be addressed. We have attempted to



meet this need by developing and standardizing a short form
of the Fatigue Impact Scale: The FIS-10.

Methods: First, we sought to gain an understanding of the
components of fatigue. To do this, we identified five fatigue
scales that had been published in peer-reviewed journals, i.e.,
the Fatigue Scale, the Fatigue Impact Scale, the Fatigue Sever-
ity Scale. All of these scales used a response format which
assessed a range of degrees of fatigue to each item. Next, the
110 items that made-up these scales were entered into a larger
questionnaire which was administered to approximately 1500
university students. Finally, we selected 150 male students and
150 female students who had responded to al of the questions
for the analyses. These groups were matched for age and eth-
nicity. Finally, we computed intercorrelation matrices using
the scores for each of the 110 fatigue items. These were ana-
lyzed using principal components analysis followed by vari-
max rotation with the following results.

Results: We found no difference between the factor structures
of fatigue for men and women and discarded sex as avariable.
We found no evidence that these items were organized into
factors of fatigue as some have suggested, but rather, we
observed that almost all of the 110 items loaded into a single
primary factor. Next, to select the items for afatigue scale, we
identified the items in this factor with loadings > .650 (15
items met this criterion). Finally, since 10 of these items were
from the Fatigue Impact Scale, we decided to use only these
items and thus, the FIS-10 is a short-form of the Fatigue
Impact Scale. This 10-item scaeisreliable (r = .88) and high-
ly correlated with the original 40-item version of the Fatigue
Impact Scale (r = .96).

Table 1

FI3-10 Ttems*

Because of my fatigue...

1. Ifeel that I cannot think clearly.

2. Ifind it hard to concentrate.

3. I havetrouble maintaining physical effort for long

periods.

4. My muscles feel much weaker than they should.

5. My physical discomfort is increased.

6. Irequire more frequent and longer periods of rest.
7. Ihavereduced my workload or respongibilities.
8
9
1

I am more irritable and more easily angered.
. I am less able to deal with major emotional issues.
0. Minor difficulties seem like major difficulties.

*Norms and scoring information will be sent on request.

Conclusions: See Results
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(1) Carskadon MA (ed); Encyclopedia of sleep and dreaming.
New York, Macmillan, 1993.

(2) Aaronson LS, Teel CS, Cassmeyer V, Neuberger GB, Pal-
likkathayil L, Pierce J, Press AN, Williams PD, Wingate A:
Defining and measuring fatigue. Image J Nurs Sch 1999; 31:
45-50.
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COMPARING ESTIMATES OF ADOLESCENT SLEEP
AND WAKE FROM TWO ACTIVITY MONITORING
SYSTEMS

LeBourgeois MK,! Acebo C,! Seifer R,2 Carskadon MA3

(1) Sleep Research Laboratory, University of Southern Missis-
sippi, Hattiesburg, MS;, (2) E.P. Bradley Hospital Sleep and
Chronobiology Research Laboratory and, (3) Developmental
Psychopathology Laboratory, Brown Medical School, Provi-
dence, RI,

Introduction: The lure of obtaining estimates of behavioral
sleep and wake outside of the laboratory has given rise to a
variety of activity monitors (actigraphs) and associated soft-
ware for estimating sleep and wake using activity patterns.
Each system has its own strengths and weaknesses with
respect to device reliability, recording modes, software, and
documented measure validity. No single system, however, has
been validated for all ages or types of patients, and reports
comparing systems are rare (1). This analysis compared two
actigraph systems that have fundamentally different recording
methods and scoring algorithms: the Actiwatch-64 [Minimit-
ter, Inc. (MM)] and the Basic mini-motionlogger [Ambulatory
Monitoring, Inc. (AMI)]. We examined whether measures
from the systems were comparable for adolescents.

M ethods: Datafor this analysis included 101,026 one-minute
epochs of activity counts (4-7 nights and days per subject)
from actigraphs worn on one wristband on the nondominant
wrists of 7 healthy adolescents (3 girls; 12.3-14.9 y) during a
forced desynchrony (FD) protocol (2). The FD protocol was
chosen to provide data including higher than normal amounts
of wake during 11.66-hour FD nights and brief nap opportuni-
ties during 16.33-hour FD days, thus enhancing our ability to
assess differences between the 2 systems. Actigraph data were
matched minute-by-minute. Inter-device reliability was
assessed within each individual in two ways: (1) computing
epoch scoring reliability [2 * agreements/(2 * agreements +
disagreements)], and (2) computing kappa coefficients. Nights
were also scored using standard lab procedures and an algo-
rithm validated for adolescents (3) for AMI actigraphs with
Action-W2 software, and using Minimitter algorithms (low
sensitivity) and software for MM devices. Variables assessed
from night scoring included Sleep Minutes, Wake Minutes,
and Sleep Period (minutes between sleep onset and sleep off-
set).

Results: Epoch-by-epoch reliability when either system
scored sleep was >.90 across individuals during nights and
<.39 during days. Reliahility of epochs when either system
scored wake ranged from .36-.68 during nights and >.89 dur-
ing days. Kappa coefficients were generally quite low
(range=.04-.65; Table 1). Summary sleep/wake variables for
each system were averaged across available nights within par-
ticipants (Table 2). Mean scores between systems were signif-
icantly different (p<.05) for minutes of sleep, wake, and sleep
period. Correlations of the summary scores for the two sys-
tems were low for sleep and wake minutes (<.54) but .96 for
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sleep period.

Table 1

Epoch-byepoch reliability coefficients for sleep/wake scoring for
nights and days for individual participants

Inter-Rater Reliahility Kappa
Participant Sleep Wake Sleep & Wake Coefficient
1 HNights a7 68 a7 65
Days 38 42 42 34
2 HNights 46 58 46 55
Days 05 495 495 04
3 Hights 40 49 91 42
Days 06 51 G2 05
4 HNights 85 58 85 54
Days 07 41 41 06
5 HNights 54 50 54 44
Days 23 92 93 20
5 Hights 92 52 36 44
Days 05 38 38 04
7 HNights 54 36 54 31
Days 11 54 50 0s

Table 2

Means (standard deviations) for scored sleep parameters in individual
participants

Total Sleep Total Wake Sleep
Minutes Minutes Period

Participant AMI MM AMI MM AMI __ AMI
5148 5228 EIK 85 5455 5513
(lz6) (53 (125 (5.8 (4.6) (4.6)

5108 5148 3.0 352 5468 5500
(60 (207 (4600 (204) (5.8 (6.5)

1

2

4380 5148 1045 3625 5425 5510
(33.6)  (14.6) (3800 (178 (3.3 .3

4820 5170 62.0 0.3 5440 5473
a7 (15 (78 (100 (86 (a1

48409 5050 42.3 8.6 5271 5334
(36.9) (303 (136 (88 (382 (305

4693 4956 M9 529 5441 5484
(31.5) (27T (3T (302 (185)  (19.3)

5110 5177 31.2 28.2 5422 5458

7 @0 (TE) (288 (85 (127 (114)

AMI = Ambulatory Monitoong: MM = Minimitter

Conclusions: These data indicate that the two systems do not
yield equivalent sleep/wake measures for adolescents. Thus,
the systems cannot be used interchangeably within studies,
and caution is required when comparing across studies that use
different systems. We plan to examine whether one system
more accurately follows scores from polysomnographic
records for these participants.
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ENHANCEMENT OF ACTIGRAPHIC ASSESSMENT
FOR PERIODIC LIMB MOVEMENTS USING TOE
ACTIVITY

Spiro JR,2 Gorny SW Allen RRP Krausman DT?

(2) Johns Hopkins University, Zanvyl Krieger School of Arts
and Sciences, Department of Psychology, (2) Johns Hopkins
Bayview Medical Center, Department of Neurology, (3) IM
Systems, Inc., Baltimore, Maryland,

Introduction: Actigraphy is often used to assess periodic limb
movements (PLMs) outside the sleep lab setting. Activity
monitors are traditionally placed on the ankle to measure
activity associated with limb movement. In addition to leg and
ankle movement, toe extensions have also been observed in
PLMs (Nozawa, Wantanbe, et. a). Actigraphs, which are usu-
aly about the size of awristwatch, are too large for placement
on the big toe. Therefore, toe activity has not been fully
assessed as a measure of PLM activity. The MicroPAM (IM
Systems, Baltimore, MD), a dime-sized activity monitor, can
be comfortably attached to a patient’s big toe. This study eval-
uated the utility of measuring toe activity, as compared to
ankle activity, for PLM assessment.

Methods: 12 PLM patients (each >=10 PLMg/hr) and 6 con-
trols were admitted for a standard overnight polysomnograpic
(PSG) evauation; additionally, measurements were taken for
posterior tibialis EMGs, and a MicroPAM monitor was placed
on each the ankle and big toe of one leg. PSG data was scored
for PLM activity by atrained technician. PLMs per hour were
compared to total activity for that period as measured by the
MicroPAM units.

Results: Data from the ankle-worn MicroPAM were not sig-
nificantly correlated with the PSG (r=0.11, p> 0.05). Compar-
ison of activity data from the toe-worn MicroPAM to the PSG
data yielded a higher level of agreement (r=0.64, p< 0.05).
Combination of both toe and ankle data did not improve upon
use of toe data only (r=0.63, p< 0.05).

Conclusions: The results of the current study indicate record-
ing activity from the big toe, rather than the ankle, might
improve PLM assessment. The pilot data here makes a strong
case for further exploration of this new methodology. Further
work should include point-by-point comparisons of activity
and tibialis data to determine if individual events can be
detected by this method.
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PILOT EVALUATION OF AN AMUBULATORY AIR-
FLOW PRESSURE MONITOR FOR IMMEDIATE
IDENTIFICATION OF SLEEP DISORDERED
BREATHING EVENTS

Soiro JR,t Gorny SW Allen RP Krausman DT?

(1) Johns Hopkins University, Zanvyl Krieger School of Arts
and Sciences, Department of Psychology, (2) Johns Hopkins
Bayview Medical Center, Department of Neurology, (3) IM
Systems, Inc., Baltimore, Maryland,

Introduction: There are several systems available for at-home
recording of Sleep Disordered Breathing Events (SDBEs).
One type typically consists of a small tabletop recorder, with
an array of tethered sensors, from which data must be down-
loaded to a computer for analysis. A second type is self-con-
tained, disposable unit that provides an on-line indication of
SDBE severity at the end of a sleep period, but can only be
used for a single night. These are features not fully efficient
for usein aclinical setting. A new version of the ApneaCheck
(IM Systems, Batimore, MD) was designed to quantify
SDBEs for multiple nights, in real-time, with no off-line
analysis required; a cumulative count of detected SDBEs is
displayed on an LCD display. The current pilot study evaluat-
ed the efficacy and accuracy of this new ApneaCheck model.
M ethods: 6 participants with a range of SDBE severity, were
admitted for a standard, overnight, polysomnographic (PSG)
evaluation. Participants were aso outfitted with the
ApneaCheck monitor, which is comprised of asmall, self-con-
tained recording unit that is clipped to the wearer’s shirt and
attached to a disposable airflow pressure cannula. To facilitate
comparison with standard PSG measure, the ApneaCheck
monitor used in the current study was specially modified by
the manufacturer to alow two channels of information to be
sent from the monitor to the PSG: the air pressure signal and a
marker (a pen deflection on the PSG tracing when the
ApneaCheck’s algorithm detected a SDBE). The PSG data
was scored by a trained technician for the identification of
SDBEs, defined as a reduction of 50% or greater in air pres-
sure, lasting for a minimum of 10 seconds. A point-by-point
comparison of the PSG and ApneaCheck estimations of
SDBESs was conducted. Each participant then wore the device
at home for two consecutive nights to evaluate comfort and
ease of self application.

Results: Point-by-point comparison of the PSG and
ApneaCheck data indicated a high level of agreement. Of the
315 apnea events identified from the PSG data across all
patients, the ApneaCheck yielded an 82.3% sensitivity and
89.9% specificity. Further analysis indicated that discrepan-
cies between the two measures typicaly occurred when a
potential SDBE had borderline characteristics for accept-
ance/regjection as a candidate event, either in terms of duration
percentage or airflow pressure decrease. In the at-home trials,
all subjects reported that the ApneaCheck monitor was easy to
use and caused no significant sleep disturbance. The observa-
tion of expected data for all subjects during the at-home trials
indicated that the monitors were properly self-applied.
Conclusions: The results of this pilot study indicate that the
latest version of the ApneaCheck device provides a new and
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unigque means of identifying and recording SDBEs without the
use of traditional, multi-channel PSG recording. A larger scale
study is now necessary to assess the technology more fully and
to suggest possible enhancements to the overall accuracy of
the system. The stand-alone, non-downloadable design of the
system represents a significant technological advance in the
development of ambulatory devices for measurement of
SDBEs.

Research supported by NIH Grant # 1R43HL 65166
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USE OF AN OBJECTIVE STANDARDIZED CLINICAL
EXAMINATION (OSCE) IN SLEEP MEDICINE TRAIN-
ING

Ware J,! Vorona RD,! Matson CC,t Ullian JA,tWinn MP!

(1) Eastern VirginiaMedical School,

Introduction: We used an Objective Standardized Clinical
Examination (OSCE) case to investigate whether a lecture to
third year medicine clerks could improve students' physical
exams when obstructive sleep apnea syndrome (OSAS) was
suspected. For the case, a standardized patient presents with
morning headaches, and reveals on careful history symptoms
of OSAS. Students have 20 minutes for a history and focused
physical examination (PE). For the class graduating in 2001,
most students correctly diagnosed the patient. However, the
focused PE often did not match their diagnosis, lacking
inspection of the ora cavity and nose despite a diagnosis of
OSAS. Therefore, we studied whether a lecture to third year
students on the PE of suspected OSAS patients would improve
subsequent performance.

M ethods: One of the authors[RV] provided 45-minute lecture
on the PE for apnea to 41 students taking Internal Medicine
clerkshipsin the last half of their third year. Those taking the
clerkshipinthefirst half did not receive the lecture, and served
as the control group. The lecture covered the definition and
epidemiology of OSAS, pertinent physical findings including
vital signs (specifically blood pressure), and body habitus. It
stressed the importance of the examination of the nose,
oropharynx and facia features, including. the modified Mal-
lampati classification of oropharyngeal anatomy as well as
dental and jaw findings. Discussion of cardiopulmonary stig-
mata of pulmonary hypertension and the overlap syndrome
followed, as did ocular findings such as floppy eyelid syn-
drome, endocrine abnormalities including acromegaly and
hypothyroidism, findings of end-stage renal disease, and Mar-
fan's syndrome. At the beginning of their fourth year, 100 stu-
dents completed a nine-station OSCE. Student scores for the
OSA case were based on a 78-item checklist (including PE
items) completed by the standardized patient and ten multiple-
choice questions answered by the student. Those who admin-
istered and scored the OSCE were blind to which students had
received the lecture.

Results: We examined the PE scores on the eight non-apnea
cases and the OSA'S case. Because of skewed PE data, we used
alog transformation. The mean score for the lecture and con-
trol groups on the non-OSA cases was 1.79 (t = 0.286; p =
0.78, ns). For the OSA case, the mean score for the lecture

Sleep Research Society  A275

-
&
=
m
Pu)
-
X
a
()
oy
Z
=
>
3
O
Z
)]




)
Z
S
=
<
-
Z
LLJ
0
L
o
o
o
L
0
@)
o

SLEEP, Val. 25, Abstract Supplement 2002

group was 1.45 versus 1.37 for the control group (t = 1.97; p
= 0.051).

Conclusions: The development and use of an OSCE OSAS
case 1) resulted in an additional sleep medicine teaching
opportunity, 2) revealed a deficiency in the PE performance,
and 3) gave us information on the effectiveness of a lecture
addressing that deficiency. Although the probability that this
one lecture would affect OSCE performance severa months
later may be unlikely, we believe that students' poor perform-
ance on the previous year’s OSCE increased the likelihood for
improvement. However, coordination with sleep medicine and
ward attendings for subsequent demonstration of PE tech-
niques with patients is probably necessary for long-term
improvement in students’ performance.

Research supported by NIH Award HL 03652-01A1
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SLEEP APNEA, INSOMNIA AND DEPRESSION IN
THE PRIMARY CARE SETTING

Maresky HS* Chung S Hussain MG! Shapiro!

(1) Sleep Research Laboratory, Toronto Western Hospital,
University Health Network,

Introduction: Sleep disorders are routinely under-diagnosed
by primary care physicians. Education sessions aimed at these
physicians are attempting to improve this problem but small-
town primary care physicians are often not able to attend ses-
sions, which are held in large urban centres. The aim of this
pilot study was to examine if sleep disorders constitute an
important part of small-town primary practice by investigating
what proportion of small-town primary care patients screen
positive for sleep apnea, insomnia and depression.

M ethods. Waiting room patients for five primary care physi-
ciansin two small towns (Beamsville and Fort Eri€) in South-
ern Ontario, Canada, were administered questionnaires to
screen for sleep apnea (the Berlin Questionnaire), insomnia
(the Athens Insomnia Scale) and depression (the CES-D
scale). Physicians were contacted in advance and permission
to approach their patients was obtained. The patients were
asked to complete the questionnaire battery before going in to
see their physician. The outcome variables were the scores on
the three questionnaires.

Results: In total, 141 patients across the five practices agreed
to beinterviewed. Of those patients, 33% screened positive for
sleep apnea, 38% screened positive for insomnia and 28%
screened positive for depression. On further analysis of the
total population, 8% screened positive for both insomnia and
sleep apnea, 1% for sleep apnea and depression, 14% for
insomnia and depression and 6% screened positive for all
three disorders. None of these patients were currently diag-
nosed with or were undergoing treatment for any of the three
disorders. As one purpose of this exercise was to help inform
physicians an outline of our findings in these patients was
given to their physician.

Conclusions: A very high proportion of small-town primary
care patients screen positive for sleep apnea, insomnia and
depression, as assessed by self-report questionnaires. The per-
centages are well above the population norms. This study sup-
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ports earlier findings that patients with sleep disorders are not
diagnosed as such and emphasizes that a substantial number of
small-town primary care patients may have undetected sleep
apnea, insomnia and depression. The high frequency of
depression could be in part secondary to the untreated sleep
apnea and insomnia. The reason for the failed diagnosis of the
sleep disorders cannot be attributed to an absence of facilities
to which to refer patients since a sleep clinic is located in the
immediate area. A likely reason for the inability of primary
care physicians to identify these patients is a lack of knowl-
edge about sleep disorders. The findings of this study support
our previous findings of a lack of primary care physicians
knowledge about sleep apnea and underscore the need for
making post-graduate education in sleep medicine available to
primary care physicians in non-urban areas.

380.U

WORK SCHEDULES, STRESSFUL LIFE EVENTS,
AND SLEEP QUALITY INWOMEN

Chaiarj St Brown PS? Floyd JA,2 Watson NL2

(1) Faculty of Nursing, Chiang Mai University, (2) College of
Nursing, Wayne State University,

Introduction: Over 25% of the US workforce is engaged in
some form of shift work; nearly half are women. Monk ! has
suggested that the quality of sleep for women shift workers
may be of special concern because of life stress. The major
questions addressed in this study were: (1) Are women whose
work schedules involve day shifts only significantly different
regarding life stress and sleep quality from women whose
work schedules involve other shifts? (2) Islife stressrelated to
sleep quality? (3) Are background characteristics (age, hor-
mone replacement therapy, and employment in a health-care
profession) related to reports of stressful life events or sleep
quality?

Methods: The subjects for this project were 476 employed
women aged 18-74 years old (M=43.3, SD=10.6). Other sam-
ple characteristics are shown on Table 1. Sixty-four percent
(n=303) of subjects worked day shifts only. Those who
worked days only were compared with all other shifts com-
bined. Table 2 shows the frequency with which other shifts or
combinations of shifts were worked. Life stress was measured
by the Holms and Raye Life Events Checklist (LEC) 2 using
unit scoring. Sleep quality was measured by the Global Score
on the Pittsburgh Sleep Quality Index (PSQI) 3. Non-para-
metric statistics were used whenever variables were not nor-
mally distributed in the population. Alpha was set at .05.
Results: The number of stressful life events ranged from 0-14
(M=2.3, SD=2.3). The median was 2.0; the mode was 1.0. The
Global PSQI Score ranged from 0-16 (M=6.1, SD=3.1). For
the total sample poor sleep quality was related to the number
of stressful life events, Kendall's tau_b =.14, p = .000 but
unrelated to age. Work schedules were not related to the num-
ber of reported stressful life events, but dayshift-only workers
had better sleep quality (M=5.9, SD=3.0) than those with other
work schedules (M=6.5, SD=3.4), t (428) = 1.76, p = .039.
Older subjects reported fewer stressful life events than
younger subjects, Kendall'stau_b = .10, p =.007. Neither hor-
mone replacement therapy nor employment in a health-care



profession was related to life stress or sleep quality.

Table 1

Sample Characteristics

Demographic Frequency Percent
Characteristics
Race
Caucasian 386 81.1
African-American 31 6.5
Others 19 4.0
Missing data 40 84
Employment in a
health-care prof
Yes 235 49.4
No 225 473
Missing data 16 34
Working hour/week
<40 hrs 135 28.4
> 40 hrs 327 68.7
Missing data 14 2.9
Hormone replacement
therapy
Yes 85 17.9
No 391 82.1
Table 2

Frequency and Percentage of Work Schedules

Work Schedules Frequency | Percent
1. Day shift only 303 63.7
2. Shift worker
2.1 Afternoon 20 4.2
2.2 Night 23 4.8
2.3 Day and afternoon 89 18.7
2.4 Day and night 18 3.8
2.5 Afternoon and night 5 1.1
2.6 All rotating shifts 13 2.7
3. Missing data 5 1.1
Totals: 476 100.0

Conclusions: Theresults of this study of women shift workers
support previous research findings that shift workers have
lower sleep quality than day workers. Although this sample of
women workers had relatively poor sleep quality and stressful
life events were correlated with poor sleep quality, the differ-
ences in sleep quality in women shift workers was not
accounted for by differences in stressful life events or other
background variables explored in this study. We recommend
further studies of women shift-workers that include other
explanatory variables.
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WOMEN'’'S SLEEP HYGIENE KNOWLEDGE, SLEEP
HYGIENE PRACTICES, AND SLEEP QUALITY
Chaiarj St Floyd JA,* Levine JD,2 Hanlon BA2

(1) Faculty of Nursing, Chiang Mai University, (2) College of
Nursing, Wayne State University,

Introduction: Few studies have been published that focus on
sleep hygiene knowledge and sleep hygiene practices in the
genera population. However, there is some evidence that gen-
eral population women may have less knowledge of sleep pro-
motion practices and use them less than women diagnosed
with insomnia *. Thus, having diagnosed insomnia may lead
to learning about and using sleep hygiene practices. Does the
same pattern hold in the general population? Do women with
lower sleep quality know more about sleep hygiene and use
more sleep hygiene practices?

Methods: Subjects (N=591) were women aged 18 to 90 years
(M=46, SD=14) who responded to public notices inviting
them to participate in a survey focused on many aspects of
sleep. Subjects were predominantly Caucasian (81%, n=478)
and employed (80%, n=476). Approximately 40 percent
(n=236) were employed as healthcare professionals (nurses,
physicians, psychologists, and social workers). Seventeen per-
cent (n=103) indicted they were on hormone replacement ther-
apy (HRT). Sleep hygiene knowledge and sleep hygiene prac-
tices were measured by the Lacks Sleep Hygiene Awareness
and Practice Scale 2. The global score on the Pittsburgh Sleep
Quality Index (PSQI) was used to measure sleep quality 3.
Results: Descriptive statistics for sleep hygiene knowledge
(SHK), dleep hygiene practices (SHP), and sleep quality are
shown on Table 1. SHK was positively correlated with use of
SHP (r =.22, p=.000), but was uncorrelated with sleep quality.
SHP was highly correlated with PSQI scores (r = -.51,
p=.000). Age was negatively correlated with SHK (r = -.19,
p=.000), positively correlated with SHP (r=.28, p=.000), but
uncorrelated with sleep quality. Women employed in a health
care profession reported more SHK (M=9.0, SD=2.6) than
other subjects (M=7.9, SD=3.27), t(450) = -4.15, p=.000. They
aso reported more SHP (M=112.7, SD=9.14) than those
employed outside the healthcare professions (M=110.3,
SD=10.33), t(387) = -2.39, p=.017. Women on HRT were not
different from others regarding SHK, but did report more SHP
(M=114.9, SD=7.74) than other women (M=111.1, SD=10.00)
), 1(160) = -3.97, p=.000.

Table 1

Descriptive Statistics for Sleep Hygiene Knowledge,
Sleep Hygiene Practices, and Sleep Quality

Variable | Min | Max Mean | Median | Mode | SD
1. SHK 0 13 8.2 9.0 9.0 32
2. SHP 73 133 111.8 113.0 ] 112.0 | 9.7
3. PSQI 0 16 6.1 6 6| 3.1
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Conclusions: Unlike comparisons between insomniacs and
normal controls—where insomniacs report more knowledge
and sometimes more adoption of practices than controls—in
this sample of women from the genera population, there was
no evidence that poorer sleep quality led to learning more
about sleep hygiene or using more sleep hygiene practices.
Rather, knowledge was not related to sleep quality and more
use of sleep hygiene practices was associated with higher
rather than lower sleep quality. Women’s adoption of good
sleep hygiene practices and avoidance of poor ones was only
partially accounted for by accurate knowledge of the effects of
practices on sleep. Additiona research is needed to identify
factors affecting adoption of positive sleep hygiene practices.
References:
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SLEEP, EXERCISE, AND WORK-RELATED CORRE-
LATES OF CHRONIC FATIGUE IN CRITICAL CARE
NURSES

Ruggiero J

(1) College of Staten Idland, City University of New York,
Staten Island, NY, (2) Rutgers, the State University of New
Jersey, Newark, NJ,

Introduction: The national sleep debt in the U.S. population
is growing, particularly in shiftworkers, with dangerous con-
sequences in terms of fatigue (Bonnet & Arand, 1995). Little
is known about the rel ationships between sleep, fatigue, health
promoting behaviors, and work-related issues among nurses.
The purpose of this study was to explore the relationships
among sleep quality, chronic shiftworker fatigue, exercise
habits, job satisfaction, mental workload, and emotional stress
in arepresentative sample of critical care nurses.

Methods: The random, nationwide sample included 142
female registered nurses who were full-time providers (8, 10,
or 12 hour shifts) of direct patient carein critical care units (M
age = 45 years, SD = 8.31). Of this sample, 67 nurses worked
permanent day shifts without night rotation, and 75 worked
permanent night shifts. Participants completed the Pittsburgh
Sleep Quality Index (PSQI), the Standard Shiftwork Index
Chronic Fatigue and General Job Satisfaction Scales, one-item
ratings of mental workload and emotional stress at work, and
indicated the number of days per week that they engaged in
exercise and napping behavior.

Results: Means, standard deviations, and Pearson’s correla-
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tions for the major study variables are shown on the table.
Sixty-eight percent of the participants (n = 96) were poor
sleepers (Global PSQI > 5) (Buysse et al., 1989). Global PSQI
and sleep quality were moderately and positively correlated
with chronic fatigue. Exercise had a small, negative relation-
ship with sleep quality, disturbance, daytime dysfunction, and
napping behavior. Lower job satisfaction was associated with
lower sleep efficiency and more sleep disturbance. Napping
had a moderate, positive relationship with chronic fatigue and
asmall, negative relationship with exercise. PSQI sleep dura-
tion, latency, and the use of sleep medication were not signif-
icantly correlated with chronic fatigue, exercise, or job satis-
faction. Additional findings indicated that poor sleep quality
was positively correlated with perceptions of increased mental
workload (r = .20; p < .05) and emotional stress at work (r =
.20; p < .05).

Table 1

Descriptive Statistics and Correlations between Sleep,
Chronic Fatigue, Exercise, and Job Satisfaction

Chronic Exercise General
Sleep Quality Shiftworker | (davsiweek) | Job
Dimensions (PSQI) | Fatigue 0-7 Satisfaction
Nap item+ M26.7+9.2 | M 24+2.1 M 22.5+38
Sleep Quality S0** -19* -14
M 11+77
Sleep Efficiency 20% -07 -17*
M 38+74
Daytime BA** -21* -13
Dystunction
M 1.1+80
Sleep ATH* -22* - 2%
Disturbance
M 13+36
Global Disturbance A9** -16 -.10
M 7143.4
Naps 33** -19* -14
(0 - =3days/week)
M 12+9
#p=.03; ##p=.001; tnumber of days per week when naps are
taken

Conclusions: Poor sleep quality is common in critical care
nurses and is impacted by chronic fatigue, exercise, mental
workload, and stress. Decreased job satisfaction is associated
with increased sleep disturbance and lower sleep efficiency.
Future studies should examine the critical care work environ-
ment and job satisfaction, and test interventionsto improve the
sleep quality of critical care nurses and encourage increased
exercise.
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MIDDLE SCHOOL SLEEP-SMART PROGRAM: A
PILOT EVALUATION

Rossi CM,* Campbell AL,* Vo OT,* Charron T, Marco CA*
Wblfson AR?

(1) Department of Psychology, College of the Holy Cross,
Worcester, MA, (2) Department of Psychology, Worcester
State College, Worcester, MA,

Introduction: School-based health education is considered a
critical step in helping adolescents develop lifelong healthy
behaviors. One health behavior, sleep, has received little atten-
tion from health educators, despite the knowledge that sleep
playsacritical rolein daytime functioning (1). The aim of this
study is to examine the effectiveness of a prevention program
to teach young adolescents healthy sleep habits.

M ethods: Participants were 27 seventh graders (M = 12.85 yr)
recruited from health classes at amiddle school in aNew Eng-
land city. One class was recruited for the 7-week Adolescent
Sleep-Smart Program (prevention, N = 11) that met 1/week as
a part of the students' health class. A similar health class was
recruited to participate in a study of middle schoolers sleep
patterns (control, N = 16). The 2 groups had no contact with
each other as they were in different randomly assigned 7th
grade clusters in their school. 75% of the participants were
from a minority background, and 35% came from families
with incomes below $30,000. Students completed an 8-day
daily sleep diary at baseline (Time 1) and 7 weeks later, after
the prevention group completed the program (Time 2). The
cognitive-behavioral oriented program was lead by a clinical
psychologist and 2 assistants. We compared the two groups on
5 sleep variables (averaged over school/weekend nights): bed-
time (BT), risetime (RT), total sleep time (TST), delay (week-
end — school BT), oversleep (weekend — school TST), and
daytime sleepiness both pre and post-intervention. Difference
scores were calculated to assess change from Time 1 to Time
2 for both groups.

Results: At Time 1 there were no significant differences in
diary reported school or weekend-night sleep habits between
the prevention and control groups (Table 1). Overal, 7th
graders were obtaining an inadequate amount of sleep. Aver-
age school-night sleep habits for both groups at Time 1 were:
TST = 475 min., BT = 22:10, and RT = 6:04. Following the
Sleep-Smart Program (Time 2), there were no significant dif-
ferences between the groups on school-night sleep habits;
however, the prevention group reported earlier weekend bed-
times and rise times, and shorter weekend delays than the con-
trol group (p's < .05). Sleep-smart students also reported less
daytime sleepiness on weekends (p = .016). Also, on average,
individual sleep-smart group students improved their sleep
habits more than the control group over the 7 weeks. They
increased their school-night TST, advanced their weekend
night bedtime, and reported less weekend daytime sleepiness

SLEEP, Val. 25, Abstract Supplement 2002

(p’'s < .05) in comparison to the control group.

Table 1

TIME 1 TIME 2 TIME 1-2 DIFF
Group | M SD M SD M SD

Sc TST Prev 471 34 501 48 30 38
Cont 478 64 499 34 4 26
Sc BT Prev 22:02 1:.08 | 21:38 1:00 [ -:25 50
Cont 2217 59 [ 2200 :50 [ -10 32
ScRT Prev 557 22 | 6:04 :32 .07 27
Cont 6:11 :37 | 6:20 42 :00 :34
WK TST | Prev 499 66 | 511 52 44 44
Cont 539 100 | 556 87 | -10 42
Wk BT Prev 22:37 115 | 21:49° 117 | =53 147
Cont 22:54 140 | 22563 1:13 20 44
Wk RT Prev 720 1:39 | 649 1:33 [ -43 54
Cont 813 1142 | 805 1:46 | -10 1:14

‘p<.05
“p<.01

Conclusions: The Adolescent Sleep-Smart Program aimed to
improve sleep habits and, specifically, to increase total sleep
and obtain greater sleep schedule regularity between
school/weekend-nights. Trends seen in the prevention group
reflect a positive effect of this pilot program on sleep patterns,
particularly on weekends. Across time, sleep-smart 7th
graders reported increased school-night total sleep, earlier
weekend bedtimes, greater school-weekend night bedtime reg-
ularity, and decreased weekend daytime sleepiness.
References:

(1) Wolfson AR, Carskadon MA: Sleep schedules and daytime
functioning in adolescents. Child Development, 69, 1998,
875-887.
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THE ROLE OF SLEEP SPINDLESIN SIMPLE MOTOR
PROCEDURAL LEARNING

Fogel SM,t Jacob J,t Smith CT

(1) Department of Psychology, Trent University.,

Introduction: The present study investigated the effect of new
simple motor procedural learning on Stage 2 sleep EEG. It has
been recently discovered that deficits in simple motor proce-
dural memory but not more cognitively complex motor proce-
dural memory occur after Stage 2 sleep deprivation (1, 2). A
related line of research has found that the native number of
spindlesis related to overall intelligence and Performance 1Q,
but not Verbal 1Q (3).

Methods: All participant’s (N=8) 1Q scores were collected,
followed by three consecutive nightsin the sleep lab including
acclimatization, baseline and test nights. The experimental
group (N=6) was exposed to two hours of simple motor pro-
cedural learning immediately before sleep on their final night
in the lab. Two of the memory tasks involved learning fine
motor movements and dexterity (simple tracing task and the
operation game) and two required more gross motor coordina-
tion (the pursuit rotor and the ball and cup game). These par-

Sleep Research Society  A279

-
q
—
m
Py
i)
Y]
m
n
m
zZ
_|
>
_|
©)
Z
n




)
Z
S
=
<
-
Z
LLJ
0
L
o
o
o
L
0
@)
o

SLEEP, Val. 25, Abstract Supplement 2002

ticipants were retested one week later to assess any improve-
ments in task performance.

Results: A 42% increase in the number of sleep spindles was
observed (Fig. 1) after simple motor procedura learning
(F=8.22, p<.05). There was no corresponding increase in
Stage 2 sleep following learning, or any other stages of sleep.
The native number of spindles was found to be positively cor-
related with Performance 1Q (r=.72, p<.05) but not Verbal 1Q
or Full Scale IQ. The spatial subscale of Performance |Q was
found to be positively correlated with baseline spindle density
(r=.78, p<.05). None of the Verbal 1Q subscales were related
to spindles. It was aso found that Performance 1Q was posi-
tively correlated with the increase in Sigma power from the
baseline to the test night (r=.88, p<.05).

Figurel
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Conclusions: The resultsindicate that one of the roles of sleep
spindlesisthe consolidation of simple motor procedural mem-
ory. Spindles originate from the oscillatory firing of thalamo-
cortical loops throughout the cortex. The findings implicate
thalamocortical loops in the consolidation of simple motor
procedural memory. The 1Q data suggest that spindles may
serve as abiological marker for Performance 1Q, and that this
relationship may involve spatial abilities. Furthermore, know-
ing an individual’s Performance IQ can be predictive of the
magnitude of the increase in spindle activity after motor learn-
ing.

References:

(2) Smith, C. & MacNeill, C. (1994). J. of Sleep Res., 3, 206-
213.
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THE TIMING OFANAESTHETIC INCIDENTS: EXAM-
INATION OF TIME-OF-DAY EFFECTS

Millar MA,t Gander PH?

(1) Occupational Medicine Unit, Faculty of Medicine and
Health Sciences, The University of Auckland, NZ, (2)
Sleep/Wake Research Centre, Wellington School of Medicine,
University of Otago, Wellington, NZ,

Introduction: Circadian patterns in relative road traffic acci-
dent rates mirror the changing levelsin sleep propensity across
the 24-h day [1]. Similar time-of-day effects have been found
in association with “real job” performance across continuous
shift systems in different occupational settings [2], such that
worst performance was evident during the night with a sec-
ondary, minor decline around 1400 h. This study examines
whether comparable circadian patterns are evident in the rate
of reported anaesthesia incidents.

Methods: The Australasian Incident Monitoring Study
(AIMS) isan anonymous and voluntary incident reporting sys-
tem that is used by anaesthetistsin various Australian and New
Zealand hospitals. Anaesthetists are asked to complete areport
form whenever an event resulted in, or may have resulted in,
harm to anyone, or which could result in a complaint. Data
associated with 389 incidents collected in alarge New Zealand
hospital across 2.5 years were analysed. To examine when
incidents occurred during the 24-h day, the frequency of inci-
dentsrelative to the total number of theatre cases (i.e. all med-
ical and surgical procedures undertaken in operating theatres)
were calculated in two hour blocks.

Figurel
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Results: The 389 reported incidents represented approximate-
ly 1% of all theatre cases occurring during the period of data
collection (N = 35,157). Figure 1 presents the circadian pattern
in the timing of reported incidents. The relative frequency of
reported incidents was highest between 0200 - 0600 h. A sec-
ond block of relatively high numbers of incidents occurred
between 2201 - 2400 h, atime when trainee anaesthetists were
completing a 14 h day shift or commencing a night shift.

Conclusions: The increased rate of reported incidents which
occurred between 0200 - 0600 h identifies this time as an “at
risk” period for anaesthesia-related incidents and parallels
findings of other studies examining workplace performance
across the 24 h day. Although only trainee anaesthetists



worked rostered night shifts, while specialists were on call,
both groups reported similar numbers of incidents overal.
Thus, the increased rates of incidents occurring during the
night are not due to trainees being more frequent incident
reporters. While under-reporting of medical errorsis expected
[3], the temporal pattern of under-reporting is unknown, and
the obvious time-of-day effects found are perhaps surprising
given that during the night, sleepy anaesthetists could reason-
ably be expected to be less inclined to complete incident
forms.
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ESTIMATING THE CONTRIBUTION OF FATIGUE TO
REPORTED ANAESTHESIA INCIDENTS

Millar MA,* Gander PH!

(1) Occupational Medicine Unit, Faculty of Medicine and
Health Sciences, The University of Auckland, NZ, (2)
Sleep/Wake Research Centre, Wellington School of Medicine,
University of Otago, Wellington, NZ,

Introduction: The Australasian Incident Monitoring Study
(AIMS) is an anonymous, voluntary incident reporting system
used by anaesthetists in various Australian and New Zealand
hospitals. Recent analysis of 5,600 AIMS forms found that
fatigue was identified as a contributing factor by the reporting
anaesthetist in only 2.7% of cases [1]. This estimate differs
widely from findings in a national survey of New Zealand
anaesthetists, when 32% of respondents reported making a
fatigue-related error in the previous 6 months [2]. Based on
methodology developed in an aircraft accident investigation
[3], this study trialled a more objective means of assessing the
likely contribution of fatigue to anaesthesia incidences report-
ed inthe AIMS system.

M ethods: Supplementary questions related to circadian phase,
and sleep and duty times at the time of the incident were added
to AIMS forms used in a New Zealand hospital. Rates of self-
reported fatigue-related incidents were calculated in relation to
other incidents across ranges of sleep loss, prior time awake,
and time-on-duty to investigate cut-off points when risk
increased for these factors. A “fatigue risk grid” was devel-
oped which alowed incidents to be systematically ranked
according to their likely association with fatigue.

Results: Across 2.5 years, 3% of the total number of incidents
(12/389) were reported as fatigue-related. Fatigue-related inci-
dents were 7.4 times more likely to be reported by an anaes-
thetist two or more hoursin sleep debt (O.R. = 7.39, 95% C.I.
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=2.07 - 26.33), and 6.5 times more likely to be reported by an
anaesthetist working for 10 hours or more (O.R. = 6.52, 95%
C.I. = 1.87 - 22.73). Among incidents where fatigue was not
reported as a contributing factor, no other contributing factors
displayed a similar “fatigue pattern”. The fatigue risk factors
of 10+ h at work, 2+ h of sleep loss and time of day between
0200 - 0600 h were used to construct the “fatigue risk grid”
(Table 1). All reported incidents providing complete risk fac-
tor data sets (N = 251) were ranked according to their levels of
risk. Using this process, 205 incidents (85%) were unlikely to
be fatigue-related (levels 1 - 3). Eleven (5%) were moderately
likely to be fatigue-related (levels 4 and 5), and 24 (10%) were
highly likely to be fatigue-related.

Table 1

Number of incidents associated with combinations
of time-of-day, sleep and duty time categories ranked according
to expected fatigue-related performance effects.

No. of

Level of risk reported

o;;z;lcgt:e Risk Categories incidents
(N = 240)
Time of
10+hat 2+ hsleep day
work loss 0200 —
0600
(Low) 1 167
2 v 1
3 v 37
(Moderate) 4 v 1
5 v v 10
(High) 6 v v 21
7 v v 3
(Very High) 8 v v v 0

Conclusions: The 10% rate of highly likely fatigue-related
incidents plus the 5% of moderately likely fatigue-related inci-
dents is considerably greater than the 3% rate based on self-
assessment. While not all of the “at risk” incidents would be
fatigue-related, a more accurate assessment of the “true” rate
of fatigue-related incidents amongst this group of incident
reportsis likely to lie somewhere between the 3% and 15%.
References:
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STRAIN DIFFERENCES IN SLEEP, LOCOMOTOR
ACTIVITY AND BEHAVIORAL TESTS IN INBRED
MICE

Tang X,* Orchard SV, Sanford LD?

(1) Sleep Research Laboratory, Department of Pathology and
Anatomy, Eastern VirginiaMedical School, Norfolk, VA.,

Introduction: Strain differences exist among inbred mice in
total sleep, sleep diurnal ratio, locomotor activity and behav-
ioral responses to environmenta stimuli (1,2,3). Sleep and
activity, as well as emotional reactivity, may be correlates
within a given strain. More active animals could have less
sleep, and the level of activity could influence the outcome of
behavioral tests, which often rely on some measure of motor
performance. This raises the possibility that examining the
interrel ationship among sleep, activity and emotional behavior
could provide a clearer picture of phenotypic variation in
sleep, than would reliance on sleep recordings alone.
Methods: Three inbred strains of mice (C57BL/6J (B6),
BALB/cJ (C) and DBA/2J (D2)) were studied. Home cage
activity was determined by photobeam interruption over three
consecutive days. The mice were then assessed in behavioral
tests (open field, emergence, elevated zero maze) relevant for
anxiety. Afterwards, the mice were implanted with transmit-
ters (DataSciences ETA10-F20) for recording sleep via
telemetry. Behaviord state (wakefulness, NREM and REM)
was visually scored (10 sec epochs) based on EEG and activi-
ty.

Results: Table 1 presents sleep parameters and activity meas-
uresfor al strains. B6 mice had the most sleep, D2 mice were
intermediate and C mice displayed the least sleep. There were
no differences in total REM. The diurnal ratio of total sleep
(light/dark), was greatest in D2 mice, intermediate in B6 mice
and least in the C mice. Home cage activity was greatest in the
C mice, intermediate in the B6 mice and least in the D2 mice.
Table 2 presents performance on three behaviora tests for all
strains. In the open field, the B6 mice exhibited the least anx-
iety-like behavior, with no difference between the more reac-
tive C and D2 strains. On the emergence and elevated zero
maze tests, the D2 mice exhibited less anxiety-like behavior
than did the C mice.

Table 1

Sleep and home cage activity in inbred strains over 72-hours of
recording. Values are mean and SEM.

B6 (n=23) C (n=20) D2 (n=16)
Sleep Parameters
Total Sleep  687.2 £102 a 631.0 £11.6 b 6428 £134 ab
Sleep % 47.73 071 a 43.82 £081 b 44.64 093 ab
Total NREM 623.3 +991 a 570.1 +1122b 57714120 b
Total REM  63.89 £2.03 60.89 +1.99 65.71 £2.70

REM % 4.44 +0.14 423 +0.14 456 +0.19
Diurnal Ratio 1.53 +0.06 b 1.20 +0.06 ¢ 221 +014 a
Home Cage Activity

Ambulation 15486 £1177 be 24967 £2055 a 13168 £1163
H/Activity 3094 +122 b 4371 +197 a 2431 #114
W/ Activity 489 +40 be 1357 +76  a 353 435 ¢

o6

1) Different letters indicate significant differences within rows

(p <.03).
2) H: Horizontal; V: Vertical.
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Table 2
Performanee in behavioral tests aeross inbred strains. Values are
mean and SEM.

B6 (n=25) C (@=24) D2 (n=28)

Open Field Test
H/A etivity 1828 + 67 a 1405 +46 b 1223468 b
V/Activity 852 487 a 274 158 b 48.9 +73 ab
T/Center 426 44 a 2235 £27 b 210 £2.7 b
T/Margin 2574444 b 2775427 a 279 427 a
Emergence Test
H/Activity 1606 352 a 838 2125 b 1354489 a
V/Activity 888 +11.4 a 106 +43 b 629 +52 a
T/Center 768 158 a 516 183 b 448154 b
T/Margin 2232458 b 2484483 a 233 £54 a
ZeroMaze Test
T/Open 358 £38 a 99 134 b 188432 b
NfTransition 111 +21 a 21 08 b 60 14 ab
N/Head Dip 165 19 a 64 +1.7 b 350 +19 b
N/Stretch 34 06 b 71 £10 a 09 03 b
1) Different letters indicate significant differences within rows

(p < .03).
2) H: Horizontal, V: Vertical, T: Time Spent, N: Number.

Conclusions: Significant differences were observed among
the inbred strains in sleep, home cage activity and perform-
ance on behavioral tests related to emotion. The C mice exhib-
ited the greatest level of activity and showed the most behav-
iors indicative of anxiety and, at the same time, had the least
total sleep. The D2 mice were the least active, had the most
inactive/non-sleep time and were intermediate on tests of anx-
iety. The B6 mice had the least anxiety-like behavior and had
intermediate levels of home cage activity and total sleep.
These findings suggest that strain differences in EEG-defined
sleep alone may not be sufficient to fully characterize differ-
ences in sleep phenotypes.
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sleep regulation in inbred mice. Sleep 1999; 22: 155-69.
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SLEEP ALTERATIONS AFTER DIFFERENT LEVELS
OF CONDITIONED FEAR TRAINING

Tang X,! Yang L, Sanford LD?

(1) Sleep Research Laboratory, Department of Pathology and
Anatomy, Eastern Virginia Medical School, Norfolk, VA.,

Introduction: In fear conditioning, associations formed over
the course of 4 days of tone-shock pairings imbues the tone
with ability to affect sleep in much the same manner as shock
itself (1). However, the effects of fewer training trials on sleep
are not known. Therefore, we evaluated the effects of single
day training with either one or fifteen tone-shock pairings in
BALB/cJ (C) mice, which are highly reactive in putative anx-



iety provoking situations (1).

Methods: Sixteen C mice were intraperitoneslly implanted
with transmitters (DataSciences ETA 10-F20) for sleep record-
ing via telemetry. Behavioral state was visually scored based
on EEG and activity. After baseline sleep recording sessions,
the mice were trained to associate a cue (tone) with footshock.
One group (n=8) received a single cue-shock pairing and the
second group (n=8) received 15 cue-shock pairings on asingle
day. All training was conducted between 0800 to 0900 h. For
testing, the mice were presented 15 cues aone in their home
cage between 1045 and 1100 h on day 5, 12, 19, 26, 33, 40
(cue 1 to 6) following shock training. Sleep was recorded from
0900 (following shock) or 1100 (following cue) to 0700 in the
next day.

Results: Single shock-training trials (SST) produced REM
suppression in the 4 h immediately after training whereas fol-
lowing multiple (15) shock-training trials (MST) both total
NREM and REM were decreased (Table 1). On the day fol-
lowing training, REM had returned to baseline levels in the
SST mice, but was still suppressed in the MST mice. NREM
wasincreased in SST mice and at baseline levelsin MST mice.
In MST mice, cue presentations continued to produce signifi-
cant suppressions of REM for up to 26 days &fter training,
whereas in SST mice, presentations of the cue did not signifi-
cantly alter REM (Figure 1). Cue presentation did not signifi-
cantly alter NREM in either MST or SST mice.

Table 1

Total NREM and REM (min) during 4 h following SST, MST
and circadian matched h on bageline and posttraining day.

Baseline Training Post Training
§ST M SEM M SEM M SEM
NREM 145.3 +6.7 126.0 +12.4 1594 +4.6°
REM 138 2.0 79 147 152 =09
MST
NREM 132.8 +6.3 70.9 #1211 1304 +10.8

REM 126 +15 45 #1281 #.2*
#Pp=x 05, %% P 01, % P < 001, compared to baseline.

Figurel
180 NREM & REM
150 damar 20
120
2 15 aaba
= 90
= 10 o
80
30 54
0 . 04
STT MTT STT MTT

Total NREM and REM during 4 h following cue
presentation in 38T end MST mice. The bars {means =
SEM) from left to right are baseline (blank) and cue 1 -
cue 6. a, p <.05; b, p=.01 compared to baseline.

SLEEP, Val. 25, Abstract Supplement 2002

Conclusions: These data demonstrate that a single shock can
alter sleep in reactive mice, and that the impact of shock on
REM isgreater and longer lasting suppression after MST. The
relative absence of effects on sleep with repeated presentations
of cues after SST compared to after MST demonstrate that the
aterationsin sleep are produced by the psychological value of
the tones as reminders of the shock, and not by the sound
aone. Differences in sleep after SST and MST suggest that it
may be possible to examine graded sleep responses to differ-
ent levels of foot shock stress and shock-associated cues.
References:

(1) Sanford LD, Tang X, Ross RJ, Morrison AR. Influence of
anticipatory anxiety on sleep in “anxious’ and “non-anxious’
mice. Sleep 2001; 24: 53.
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STRAIN DIFFERENCES IN SLEEP ARCHITECTURE
OF MICE AFTER REPEATED PRESENTATIONS OF
FEAR CONDITIONED CUES

Liu X! Tang X,! Sanford LD?

(1) Sleep Research Laboratory, Department of Pathology and
Anatomy,Eastern Virginia Medical School, Norfolk, VA.,

Introduction: Shock training and the presentation of auditory
cues associated with shock produce alterations in sleep that
can belong-lasting and can vary with mouse strain (1). Effects
on sleep, particularly reduced REM, could last for up to six
hours in mice that were more reactive on behaviora tests of
anxiety (BALBc/J(C) and DBA/2J(D2)). Reductionsin REM
were of shorter duration in less reactive mice (C57BL/6J
(B6)). This raised the question of whether mice strains would
differentially respond to repeated presentations of “reminders”
associated with shock.

Methods: Three inbred strains (B6, n=10; C, n=10; D2, n=8)
were used in this study. The mice were intraperitoneally
implanted with transmitters (DataSciences ETA10-F20) for
recording sleep via telemetry. Behaviora state was visualy
scored based on EEG and activity. After baseline sleep record-
ing sessions, the mice were trained to associate a cue (tone)
with footshock (15 tone - shock pairing on 4 consecutive days,
conducted between 0800 - 0900 h). The mice were presented
with the cue alone in their home cage between 1045 to 1100 h
onday 5, 12, 19 and 26 (cue 1 to 4) after the last shock-train-
ing day. Sleep was recorded from 1100 following cue presen-
tation to 0700 in the next day.

Results: All mice showed an increase in total NREM during
the light period, especially on later cue presentation days (Fig-
ure 1). During the dark period total NREM was decreased in C
and D2 mice, whereas there was no change in the B6 mice.
The effects on total REM varied among strains (Figure 2).
During the light period, REM was suppressed in both C and
D2 mice, with the suppression in C mice persisting through the
final cue presentation. Light period REM was not significant-
ly altered in the B6 mice. During the dark period, REM was
suppressed in all strains, though the effect lasted longer and
was greater in the C and D2 mice.
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Figurel
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Total NREM during light (8 h) and dark (12 h) periods
after fear-conditioned cues. Bars indicate mean (SEM).
a, p < .05, compared to baseline.

Figure 2
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Total REM during light (8 h) and dark (12 h) periods
after fear-conditioned cue. Bars indicate mean (SEM).
a,p<.05;b, p=<.01, compared to bazeline.

Conclusions: Changes in sleep-wakefulness patterns could be
induced by fear-conditioned cues for at least 26 days after
training. Greater alterations were observed in strains that were
more reactive on behavioral tests of anxiety. These results
indicate that reminders of an aversive event can impact sleep
for prolonged periods after the initial experience, and that the
degree of the effect varies with strain. Understanding the
genetic and physiological variables responsible for the differ-
ential levels of changes in sleep may have importance for
understanding the impact of emotion on sleep.

References:
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“non-anxious’ mice. Sleep 2001; 24: A53-54
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SHORT SLEEPERS ARE NOT AT HIGHER RISK FOR
DRIVING ACCIDENTSOR OTHER VIOLATIONS
Kripke DF,1 Rex KM1

(1) Department of Psychiatry, University of California San
Diego,

Introduction: The 2001 “Sleep in America’ Poll indicated
that although over half of the respondents reported they had
driven a car or other vehicle while feeling drowsy, only 1%
reported that they had an accident while driving because they
were too tired to drive or because they fell asleep while driv-
ing 1. Representative data with objective sleep recording and
verified driving records may expand thisinquiry.

Methods: A randomly selected population sample studied by
Kripke et a between 1990 and 1995 consisted of 190 women
and 165 men between the ages of 40 and 64 years and 65
women between the ages of 20 and 39. Each subject had 3
nights of Actillume recording (AMI, Ardsley, NY) and up to 3
nights of oximetry datain addition to completing several ques-
tionnaires regarding physical health, drug use, sleep habits and
mood 2. California Department of Motor Vehicle (DMV)
records were obtained from subjects who offered accurate and
complete drivers’ license numbers.

Results: Of the 303 subjects for whom records were obtained,
51 contained violation data of any kind (accidents, moving
violations, etc.). These data were compared with 24 variables
from questionnaires, objective sleep recordings and oximetry.
Asreported elsewhere 3, presence of sleep apnea (as measured
by desaturation index) was not a contributing factor to DM V-
reported incidents. Although many variables, including objec-
tively measured total sleep time, age, use of caffeine, acohol,
tranquilizers or stimulants, trouble staying awake or waking in
the morning, unintentional napping, oxygen desaturation
index, etc. were compared to DMV-reported incidents, only
one variable was significantly related to DMV record at the
p<0.05 level. Seeking medical help for daytime sleepiness
predicted absence of DMV violations (p<0.001). Total sleep
time was not related to the DMV record.

Conclusions: These data further confirm that even very short
sleepers and those who have other troubles with wakefulness
do not have a seriously greater likelihood of being involved in
accidents or DMV-reported violations than do other adults.
The significance of the relationship between those seeking
medical help for daytime sleepiness and a clean DMV record
may be reflective of adesire to avoid accidents or other viola-
tions. These analyses differ from other reports in employing
objective prospective recording of both sleep and driving
behaviors and in use of a sample representative of the popula-
tion. The data do not support the hypothesis that those who
seek medical attention for daytime sleepiness have a serious-
ly-increased accident rate.
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THE SLEEP BEHAVIOUR OF LOCOMOTIVE DRIV-
ERSDURING RELAY OPERATIONS

Lamond N, Darwent D, Dawson D?

(1) The Centre for Sleep Research, The University of South
Australia,

Introduction: Relay operations for the return trip from Ade-
laide to Perth involve the use of two locomotive crews, one
driving and the other resting in a relay van, each working
alternating eight hour shifts. To date, thereis no published data
concerning the quality and quantity of rest attained by train
crew during relay operations, nor about the degree of work-
related fatigue experienced by relay workers. This study
sought to investigate the sleep behaviour of train drivers work-
ing relay operations, and the impact that sleeping in relay vans
has on sleep quality and quantity.

Methods: Twelve locomotive drivers volunteered for the
study. A schematic representation of the relay work is dis-
played in Figure 1. During each trip, drivers were asked to (1)
provide detailed information about their sleep/work patterns,
(2) wear awrist actigraph, (3) provide saliva sample every 2-
hours during periods of wakefulness, and (4) complete a 10-
minute psychomotor vigilance task (PVT) at the beginning
and end of each 8-hour work shift. Each driver participated in
three separate Adelaide-Perth relay trips (drivers typically
have a minimum of five days off between each relay trip),
resulting in 36 data sets.

Figurel
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Work and rest periods for the two locomotive crews
during relay operations from Adelaide to Perth.

Results: Preliminary analysis of the data indicates that drivers
averaged 3.8 (SD=1.98) sleep periods on each 5-day trip. Dur-
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ing each sleep period (including the time spent in Perth), driv-
ers obtained an average of only 3.86 (SD=1.8) hours sleep.
Sleep periodsthat wereinitiated at night and early in the morn-
ing (2100 to 0600 hr) were significantly (p<0.0001) longer
than sleep initiated during the day or the evening (0600 to
2100 hr). Specifically, sleep periods initiated at night and dur-
ing the early morning hours were 4.8 (SD= 1.7) and 4.6
(SD=1.5) hours in length, respectively, while periods initiated
during the day and evening were only 2.9 (SD=1.4) and 3.0
(SD=1.6) hours, respectively.

Conclusions: Although analysis of the datais still in progress,
the findings thus far suggest that locomotive drivers do not
obtain sufficient sleep during relay operations. However, it
should be noted that during the initial phase of data collection
training of drivers for accreditation was still in progress,
resulting in unusual disruption in the usual roster. Further-
more, new crew vans that are better equipped have recently
been introduced, which is expected to significantly impact on
the quality and quantity of sleep obtained.

Research supported by the Australian Rail Consortium:
Shiftwork and Workload Study Phase 11

Sleep Research Society A285

-
&
=
m
Pu)
-
X
a
()
oy
Z
=
>
3
O
Z
)]




