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The Effects of Total Sleep Deprivation on Anxiety, Mood, Sleepiness and Fatigue
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Heon-Jeong Lee,' Leen Kim,' Sook-Haeng Joe' and Kwang-Yoon Suh'

s ABSTRACT

Objectives: A number of studies have shown that sleep deprivation results in reduced vigilance and increased negative affects
such as tension, depression and anger. However there are few studies about effects of sleep deprivation on anxiety. The pur—
pose of this study was to investigate the effects of 40 hour sleep deprivation on state anxiety, affects, sleepiness and fatigue.
The authors also intended to study the effect of trait—anxiety on these psychological variables after sleep deprivation.

Methods: Twenty nine subjects(22 men, 7 women, 24.59+ 1.35 years of age) participated in this study. Subjects had no past
history of psychiatric disorders and physical illnesses, and had normal sleep—waking cycle without current sleep disturbances.
All of the subjects completed sleep dairy for two weeks to exclude some who suffered from chronic sleep deprivation or sleep
disturbances. Subjects were instructed to get a normal sleep as usual at night before the study. After awakening, subjects
remained awake for 40 hours under continuous surveillance. They completed State—Trait Anxiety Inventory, Index of General
Affect, Stanford Sleepiness Scale and Fatigue Questionnaire every three hours, therefore they completed the scales 14 times
totally. Subjects were dictated not to take caffeine, alcohol, or any medications on the day of the study. Heavy exercises and
naps were restricted too.

Results: Sleep deprivation resulted in increased state anxiety, negative general affects, and increased sleepiness and fatigue
(p<.001). Dividing into high trait—anxiety group and low trait—anxiety group, there was significant sleep deprivation x trait—
anxiety interaction effect on general affect(p<.05). But, there was no significant sleep deprivation x trait—anxiety interaction
effect on state—anxiety, sleepiness and fatigue. During sleep deprivation, the highest ratings of scales on anxiety, negative affect,
sleepiness and fatigue occurred between 40 00AM and 700 00AM.

Conclusions: These results show that sleep deprivation results in increased anxiety, mood state disturbance and increment of
sleepiness and fatigue. These findings also suggest that trait—anxiety is a factor that influences the degree of worsening in
general affect caused by sleep deprivation. During sleep deprivation, the rating curves of anxiety, affect, sleepiness and fatigue
show rhythmicity that may be related to circadian rhythm. Sleep Medicine and Psychophysiology 19990 6(1)0 76-84

Key words: Total sleep deprivation - State—trait anxiety - Mood - Sleepiness - Fatigue.
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Table 1. The results of the self-rating scores for affect, sleepiness, fatigue and anxiety during sleep deprivation

Se?f';’g 2 3 4 5 6 7 8 9 10 11 12 13 14 _ANOVA
Viichias 7AM T0AM TPM  4PM 7PM 10PM 1AM 4AM  7AM 10AM IPM 4PM 7PM 10PM E
STAIS 3639 33007 3448 3507 3645 3852 43107 4790° 4931 4657 4886 4857 4811 4700
(SD)  (7.31) (484) (7.33) (6.79) (7.04) (7.58) (9.64) (10.12) (10.65) (10.37) (10.54) (13.34) (11.75) (13.61)

IGA 291 26171 314 327 346 350 408" 459° 481 450 479 483 4S5 482 .
(SD)  (1.19) (97) (1:24) (1.29) (1.23) (125) (1.38) (1.47) (1.53) (1.36) (1.66) (190) (1.82) (1.78)

SSS 207 189 224 221 266" 272 352 510 528 493 459 490 S04 525 .
(SD)  (89) (84) (97) (1.03) (1.15) (1.56) (1.94) (209) (2.03) (1.67) (204) (2.19) (2.26) (2.28)

FQ 98 79 114 102 135 182" 252 354 390" 348 363 390 396 422
(SD)  (1.15)(1.01)  (127) (1.05) (1.05) (1.01) (1.02) (1.15) (1.03) (1.12) (1.28) (1.38) (1.42) (1.39)

*:significantly (p<05) different with previous session in paired t-test
T :score is significantly decreased compare to the previous session

STAI-S: Spielberger State-Trait Anxiety Inventory-State Anxiety
SSS: Stanford Sleepiness Scale

IGA: Index of General Affect
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FQ: Fatigue Questionnaire
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Fig. 1. Comparison of mean values of state anxiety between
high trait anxiety group and low trait anxiety group during
40 hour sleep deprivation. TA: trait anxiety
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Fig. 2. Comparison of mean values of affect between high
trait anxiety group and low trait anxiety group during 40
hour sleep deprivation. TA: trait anxiety

Fig. 3. Comparison of mean values of sleepiness between
high trait anxiety group and low trait anxiety group during
40 hour sleep deprivation. TA: trait anxiety

Table 2. The difference of IGA scores between low TA and high TA during sleep deprivation

seﬁ:ﬁg 1 2 3 4 5 6 7 8 9 10 1 12 13 14
CA 7AM  10AM  1PM  4PM 7PM  10PM 1AM 4AM 7AM 10AM 1PM 4PM 7PM 10PM
Lo TA 277 2.83 3.6 3.47 3.80 3.52 375 444 466 445 471 445 382 414
ow
(1.41) (1.40) (1.58) (.86) (1.28) (.84) (1.02) (1.37) (1.07) (1.09) (1.34) (1.35) (1.24) (1.08)
‘ 3.34 253 323 294 339 3.67 450 513 527 463 523 550 5.14* 541*
High TA

(1.04)  (.97) (1.09) (1.13) (1.06) (1.04) (.87) (.69) (1.01) (1.00) (1.11) (.21) (.71) (.82)

*:significantly(p<05) different between low TA and high TA in t-test

IGA: Index of General Affect TA: Trait Anxiety
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Fig. 4. Comparison of mean values of fatigue between high
trait anxiety group and low trait anxiety group during 40 hour
sleep deprivation. TA: trait anxiety
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Fig. 5. Variations of mean values of affect, sleepiness, state
anxiety and fatigue during 40 hour sleep deprivation.
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