Special Article

Sleep Medicine and Psychophysiology

+H - FAYE| 92): 8695, 2002

NI} A

Sleep in Pregnancy

A

1
L

Sang-Keun Chung'

B ABSTRACT

Various sleep—related problems are common in pregnant women. Sleep disorders may result in intrauterine growth restriction as
well as harm to pregnant women. Pharmacotherapy of sleep disorders in pregnancy require cautious judgement. All physicians
managing sleep—related problems of pregnant women in clinical practice need to understand sleep—related problems and their
management in pregnancy. Therefore, | have reviewed the literature on normal sleep, sleep disorders and their management in

pregnancy. Sleep Medicine and Psychophysiology 2002 ; 9(2) : 86
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CNS and the sleep-wakefulness cycle

Light ——— Suparachiasmatic nucleus <4———Melatonin

v v v v

Brainstem reticular Forebrain Pontine Brainstem reticular
formation neurons neurons formation
Wakefulness Non-REM REM Wakefulness
arousal sleep sleep arousal

?

Uterine Progesterone (+) Estrogen (=)  Urinary
contractions (+) Prolactin (+) Cortisol (—) frequency (+)
Fetal movement (+) Luteinizing Prolactin (=) Backaches (+)

Abdominal pain (+) hormone (+) Leg cramps (+)

Gl reflux (+)

Pregnancy influences on sleep

Fig. 1. Central nervous system (CNS) structures involved in the
sleep-wakefulness cycle and pregnancy influences on the
cycle. The biological clock (suprachiasmatic nucleus), influe-
nced by light and melatonin, interacts with brain neurons to
generate a circadian timing for wakefulness and arousal and
for rapid eye movement (REM) and non-REM sleep. Bidirectio-
nal changes in physiologic states can occur, with the exception
of REM sleep and wakefulness. Physiologic and hormonal
events in pregnancy promote (+) or reduce (—) time spent in
each state through as yet unclear neural mechanisms. Gl : gas-
trointestinal (from Santiago et al., 2001).
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Table 1. Lung volumes and capacities in pregnancy
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Measurement

Definition

Change in pregnancy

Respiratory rate (RR)

Vital capacity (VC)

Inspiratory capacity (IC)

Tidal volume (TV)

Inspiratory reserve volume (IRV)
normal inspiration

Functional residual capacity (FRC)
Expiratory reserve volume (ERV)

Number of breaths per minute

Maximum amount of air that can be forcibly expired after
maximum inspiration (IC+ERV)

Maximum amount of air that can be inspired from resting
expiratory level (TV+IRV)

Amount of air inspired and expired with normal breath

Maximum amount of air that can be inspired at end of

Amount of air in lungs at resting expiratory level (ERV+RV)
Maximum amount of air that can be expired from

resting expiratory level

Residual volume (RV)
Total lung capacity (TLC)

Amount of air in lungs after maximum expiration
Total amount of air in lungs at maximal inspiration (VC+RV)

Unchanged

Unchanged

Increased to 5 to 10%
Increased to 30 to 40%
Unchanged
Decreased 20%
Decreased 15 to 20%

Decreased 20 to 25%
Decreased 5%

(From Cruickshank et al., 1996)

Table 2. Ventilatory function in pregnant women compared with the postpartum

Period During pregnancy Postpartum
Factor 10 Weeks 24 Weeks 36 Weeks 6—10 Weeks
Respiratory rate 15-16 16 16—-17 16—-17
Tidal volume (mL) 600—650 650 700 550*
Minute ventilation (L) - - 10.5 7.5%
Vital capacity (L) 3.8 3.9 4.1 3.8
Inspiratory capacity (L) 2.6 2.7 2.9 25
Expiratory reserve volume (L) 1.2 1.2 1.2 1.3
Residual volume (L) 1.2 1.1 1.0 1.2%

# . Significant increase or decrease compared with pregnant women (from Spatling et al. 1992, Gazioglu et al. 1970).
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Fig. 2. Lung volumes in nonpregnant and pregnant women.
TLC : total lung capacity, VC : vital capacity, IC : inspiratory
capacity, FRC : functional residual capacity, IRV : inspiratory
reserve volume, TV : tidal volume, ERV : expiratory reserve
volume, RV : residual volume (From Cruickshank et al., 1996).

Table 3. Characteristics of sleep in pregnancy
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Stage of pregnancy

Subjective (surveys and sleep logs)

Objective (polysomnography)

First trimester
Increased daytime sleepiness
Increased nocturnal insomnia

Second trimester
Increased awakening
Decreased REM sleep

Third trimester Decreased total sleep time

Increased insomnia

Increased nocturnal awakening

Increased daytime sleepiness

Normalization of total sleep time

Increased total sleep time due to naps

Increased total sleep time
Decreased stage 3 and 4 non-REM sleep

Normal total sleep time
Decreased stage 3 and 4 non-REM sleep

Decreased total sleep time

Increased waking after sleep onset
Increased stage 1 non-REM sleep
Decreased stage 3 and 4 non-REM sleep

Decreased REM sleep

REM : rapid eye movement (from Santiago et al., 2001) .
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