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Study Objectives: To present normative data of sleep-wake characteris-
tics and to examine risk factors associated with extreme values (ie, in the
5 lower and upper percentiles of the distribution) in older adults.

Design: Cross-sectional telephone survey

Setting: The metropolitan area of Paris, France.

Participants: A total of 7010 randomly selected households were con-
tacted. Among them, 1264 households included at least 1 resident 60
years of age or older; 1,026 subjects agreed to participate (participation
rate: 80.9%).

Interventions: None.

Measurements and Results: Subjects were interviewed with the Sleep-
EVAL System about their sleeping habits and sleep and psychiatric dis-
orders. In addition, the system administered to all the participants the
Psychological General Well-Being Schedule, the Cognitive Difficulties
Scale (Mac Nair-R), and an independent living scale. The median night-
time sleep duration was 7 hours without significant difference between the
age groups. Factors positively associated with the 5 percentile (4 hours 30
minutes or less) of nighttime sleep duration were obesity, poor health, in-
somnia, and insomnia accompanied by daytime sleepiness and cognitive

impairment. At the other extremity (95" percentile), long sleep (9 hours 30
minutes or more) was associated with organic disease, lack of physical
exercise, and lower education. A daytime sleep duration of 1 hour or more
(95" percentile) was associated with being a man, cognitive impairment,
high blood pressure, obesity, and insomnia. Long sleep latency (95" per-
centile at 80 minutes) was associated with anxiety, lower education, poor
health, insomnia without excessive daytime sleepiness, and obstructive
sleep apnea syndrome. Obesity and foss of autonomy in activities of daily
living was associated with both early (3 pu or earlier) and late bedtime (1
am or later) and early (< 5 am) and late (2 9 am) wake-up time.
Conclusions: This study illustrates the usefulness of normal distributions
of sleep parameters in the general population to calculate different risk
factors associated with extreme values of the normal distribution.
Keywords: Normal sleep, cognitive impairment, elderly, short sleep, long
sleep

Citation: Ohayon MM; Vecchierini MF. Normative sleep data, cognitive
function and daily living activities in older adults in the community. SLEEP
2005;28(8):981-989.

INTRODUCTION

THE AGING PROCESS IS CHARACTERIZED BY, AMONG
OTHER THINGS, CHANGES IN SLEEP-WAKE PATTERNS.
SEVERAL EPIDEMIOLOGIC STUDIES HAVE pointed out the
increase in sleep disturbances among elderly people, sometimes
reaching up to 50% of this specific part of the population.'* This
does not mean. however, that these disturbances result in com-
plaints of poor sleep quality. On the other hand, polysomnographic
studies on healthy elderly individuals have revealed a significant
decrease with age in the total sleep time, the amount of slow-wave
sleep, and sleep efficiency and an increase in time awake after sleep
onset. " A shift toward earlier bedtime and earlier wake-up time has
also been observed."” Epidemiologic studies have been parsimoni-
ous in giving information about the sleep of healthy individuals,
as if sleeping well was mundane. Considering the large number
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of individuals who have a variety of sleep complaints. however,
sleeping well appears to be an art. Therefore, understanding sleep
disturbances consists in studying not only what is considered ab-
normal, but also what can be qualified as normal and under what
circumstances. There are several ways to achieve this goal. Poly-
somnographic studies with healthy individuals are one of them."
Another possibility is to examine sleep-wake data as reported by
the individuals with a statistical approach and to define cut-points
that will help physicians and healthcare providers to identify indi-
viduals at greater risks of having sleep disturbances.

Consequently, this study has 2 aims: first, to present statistical
normative sleep data of a community-based elderly sample repre-
sentative of the general population of the metropolitan area of Paris
in terms of sleep-wake characteristics, and, second, to examine
variables associated with extreme values (ie, in the fifth lower and
upper percentiles) of the sleep-wake characteristics.

METHODS
Study Design

The study was performed by telephone in the metropolitan area
of Paris from October 13, 1999, to April 28, 2000. This study was
approved by the ethics committee of the Bichat Hospital (Paris).
The targeted population consisted of noninstitutionalized individ-
uals 60 years of age or older. This age range represented approxi-
mately 4.5 million inhabitants. Telephone numbers were random-
ly selected to represent the Parisian population according to the
1999 census (INSEE). The Kish method,'” a controlled selection
method. was applied to maintain the representation of the sample
according to age and sex.
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The Sleep-EVAL System was specifically designed to adminis-
ter questionnaires and to conduct epidemiologic studies on mental
and sleep disorders in the general population.'*" It managed the
telephone calls (generation of new numbers and management of
appointments and numbers that had to be called back) and the Kish
selection procedure. It also kept track of all telephone calls made
(date and ume, interviewer who called, issue of the call, duration
of the call, elapsed time between each call, number of questions
asked during the call, and number of times the number was di-
aled).

The Sleep-EVAL System includes a nonmonotonic, level-2
inference engine endowed with a causal reasoning mode. These
features enable the Sleep-EVAL System to formulate a series
of diagnostic hypotheses based on the responses provided by a
subject (causal reasoning). The nonmonotonic, level-2 inference
engine examines these hypotheses and confirms or rejects them
through further questions and deductions. Two classifications are
implemented in the knowledge base of the Sleep-EVAL System:
the Diagnostic and Statistical Manual of Mental Disorders, fourth
edition (DSM-IV)'* and the Intemational Classification of Sleep
Disorders (ICSD)."”

The Sleep-EVAL System formulates initial diagnostic hypoth-
eses on the basis of responses to a standard set of questions posed
to all subjects. Concurrent mental diagnoses are allowed in ac-
cordance with the DSM-IV. The system terminates the interview
once all ICSD and DSM-IV diagnostic possibilities are exhausted.
The system selects and phrases the questions to be administered
and provides examples and instructions on how to ask them. The
interviewer simply reads out the questions as they appear on the
monitor and enters the responses. Questions can be close-ended
(eg. yes-no. present-absent-unknown, S-point scale) or open-end-
ed (eg, name of illness, duration). The system has been validated
in various contexts and has been demonstrated to be reliable and
valid. Five validation studies have been conducted.'**"

In this study. the standard questionnaire of the Sleep-EVAL Sys-
tem covered (1) sociodemographic information; (2) the sleep-wake
schedule; (3) symptoms of sleep disorders; (4) sleep hygiene; (5)
current and past consumption of alcohol, tobacco, coffee; (6) cur-
rent and past consumption of medication for sleep. to reduce anxi-
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ping, preparing food, keeping house, doing laundry, traveling,
responsibility for medications, and ability to handle finance). The
average score ranged from O (totally independent) to 16 (totally
dependent). The [ADL score was divided into 3 categories: inde-
pendent (0-4), assistance requested (5-11), and dependent (= 12).

Anxiety and depressive mood were assessed using anxiety and
depressed mood subscales of the Psychological General Well-Be-
ing Schedule.**** Response options for questions in each subscale
are scored on a scale of 0 to 5. The anxiety subscale is composed
of 5 items. The total score ranges from 0 (high anxiety) to 25 (no
anxiety). Anxiety is present when the score is lower than 20. The
depressed mood subscale is composed of 3 items. The score range
for this subscale is 0 to 15. Depressed mood is present when the
score is lower than 10.

The Cognitive Difficulties Scale*=* is a 26-item self-report-
ing measure of memory and general cognitive complaint utiliz-
ing Likert-type scaling. The scale is composed of 6 dimensions:
Distractibility, Prospective Memory, Orientation, Language, Fine
Motor (praxis), and Long-term Memory. Response options for
each item are scored on a scale of 0 to 4. The total score ranges
from 0 (no difficulty) to 104 (high cognitive difficulties). A score
of 46 or higher indicates the presence of at least mild cognitive
difficulties.

High blood pressure was defined as either a current diagnosed
hypertension, with or without antihypertensive medication. or a
blood pressure >160/95 mm Hg).

Body mass index was calculated using the weight in kilograms
divided by height (in meters) squared.

Statistical Analyses

Since the recruited sample matched French census data in terms
of age and sex distribution, it was unnecessary to apply a post-
stratification. Mean, median, and percentiles were calculated for
each sleep-wake characteristic. Analyses of variance with posthoc
multiple comparison Dunnett C were used to analyze continuous
variables. When basic assumptions for the use of these statistical
methods were violated, nonparametric tests were also calculated
(Kruskal-Wallis and Mann-Whitney tests).

Logistic regressions™ were used to compute the odds ratios
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