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Effects of manipulating body temperature
on sleep in postmenopausal women
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Highlights

* Sleep disturbance is common in post-menopausal women, and enhancing
SWS/SWA may be particularly important in this group.

« Manipulation of body temperature using a variety of techniques has been
used previously to alter sleep.

* Sleep on a high heat capacity mattress reduced core body temperature
and heart rate and increased SWS compared to control.

= This method represents a potential tool for the manipulation of body
temperature to alter sleep.

HPfi: Sex Hormones, Sleep, and Core Body Temperature in Older Postmenopausal Women

ROWEICIXIFEDTT7HEE

Skfp I7(6) 497-501

merican Sleep Disorders Association and Sleep Rescarch Society

The Thermoregulatory Effects of Menopausal Hot
Flashes on Sleep

Suzanne Woodward and Robert R. Freedman

Wayne State University School of Medicine, Detroit, Michigan, U.SA.

Summary: Menopausal hot flashes arc thought to be a disorder of thermoregulation initiated centrally within the
medial preoptic area of the hypothalamus, These heat-loss mechanisms appear to be activated in the presence of
normal core body temperature. Previous studies hlve demonstrated that thermal stimuli have the potential to alter
sleep stages. We 24-hour ings of hot flashes and all-night sleep parameters on 12
postmenopausal women with hot flashes and seven postmenopausal women without flashes to determine whether

the presence of hot flashes prior to slecp or during slecp itself would result in alterations in sleep pattern. The results.
show that hot flashes arc associated with increased Stage 4 sleep and a shortencd first rapid eye movement period.

Hot flashes occurring in the 2 hours prior 1o slecp onset were positively correlated with the amount of slow-wave
hot flashes may affect hypnogenic pathways inducing
sleep and heat loss in the lbscme of a thermal load. Key Words: Menopausal hot flashes—slow-wave sleep—

sleep. The central
thermoregulation.
The most ymp of the cli ic is
the hot flash, oons:sung of peripheral vasodilation,
and ions of internal heat

(1-3). Thm hcal-loss mechanisms appear to be acti-
vated despite apparently normal core body tempera-
tures (4). Body heat is lost rapidly both during and
following the hot flash and the subsequent shivering
that frequently occurs following a flash raises the core
temperature back toward normal within 30 minutes
(1,4).
Although hol ﬂashes are assocmled wuh the reduwd
gen p and el levels
precipitating menopause, their etiology is not well un-
derstood (5). Removal of ovarian regulatory feedback
at does not y explain :lcvauons
in luteinizing hormone (LH) and follicl 1

higher than the pituitary was thought to be responsible
and a role was suggested for hypothalamic luteinizing
hormone releasing hormone (LHRH) secretion in
menopausal hot flashes. LHRH neurosecretory cell
bodies have a close anatomical relationship to hypo-
thalamic thermoregulatory centers and electrophysi-
ological studies have shown that LHRH can alter the
firing rate of neurons in the medial preoptic region
(1,10). A high concentration of estrogen and proges-
terone receptors are present in this area, suggesting that
the sensitivity of these neurons may be modulated by
the level of circulating estrogen (10,11). However, pa-
tients with isolated gonadotropin deficiency, with low
levels ol' LHRH, LH and FSH experience hot flashes

i 1. In cont patients with
ic amenorrhea did not have hot flashes de-

ng

hormone (FSH) during menopause because elevations
in these gonadotropins are often found in the presence
of levels of estrogens sufficient to suppress their release
(6). The onset of menopausal hot flashes has been shown
10 be associated with the pulsatile release of LH (7,8).
However, hot flashes have been reported to occur fol-
lowing hypophysectomy, suggesting that the triggering
factor is not LH per se (9). Therefore, a level of control

Accepted for publication May 1994.

Addreu cormpondcnce and reprint requests to Suzanne Wood-
ward, Ph.D., Department of Psychiatry, C. S. Mott Center, 275 E.
Haneock Delron. MI 48201, US.A.

497

spite markedly low estrogen levels (12). These findings
suggest that altered afferent input to LHRH neurons
rather than LHRH secretion is responsible for the ini-
tiation of hot flashes and norepinephrine might be a
likely candidate for this mechanism.
The medial preoptic area is innervated by ascending
d i and i d inephrine
turnover in the hyp is believed ibl
for both LHRH release and the thermoregulatory
changes comprising menopausal hot flashes (13,14).
Peripheral circulating levels of plasma catecholamines
do not change before or during hot flashes, but alter-

Woodward, S. & Freedman, R. R. The thermoregulatory effects of menopausal hot flashes on sleep. Sleep 17, 497-501 (1994)
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