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Effects of ultradian variation on smoking behavior
Yasuhisa ARAKAWA* , Mitsuo HavasHI® , Masato TAKAGI** and Tadao Horr*

Abstract : The purpose of this study is to examine the enhancement model of smoking maintenance,
which has been proposed by Mangan & Golding (1978). We studied the relationships of the
ultradian variations among the smoking behavior and sleepiness.

The results were as follows. (1) The results of the time series analysis revealed that several
spectral peaks were obtained in day time fluctuations of smoking behavior, sleepiness, mood and
task performance. The average peak frequency for each parameter distributed in the range of 10 to
14 cycle/day (c/d: See Fig.3-6). (2) The significant correlations were obtained between the
parameters of the smoking behavior ( frequency of puffing and VAS score of need for smoking) and
the daytime sleepiness (VAS score).

The significant average correlation coefficients between smoking need and sleepiness were
observed (See Table 2).

In general, present results agree with the enhancement model of smoking maintenance.
Key words : ultradian variations, smoking behavior, sleepiness, MEM, task performance, POMS
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Figure 1. The expamples of VDT task (mental rotation, calculation, maze).
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Figure 2. The average spectrum of smoking behavior. Spectra were derived from the smoking log consecutive 7

days on 8 subjects, and were averaged across all subjects. Note the presence of significant 14 ¢/d (103min)
rhythms.

EERECHMOFYARS AL S CHERHETIDODE -7 2FH o TwaHY, E—7w
(D2 HBHAICRBE-IETEERICANS &, SBHOEERS L URICKRIZZTI0-12¢/d
DOFEPH I EZ RS 5B b7z,

M6 ICiZRTICOVTOFEYART MV ERL, BELGOBETIX. LORSTRED 10c/d
WE—=27PFLE LA, ELEAOEEICR., BHRORAMY 12¢/d TH Y, FEHFERSCHZETIT
8c/d DEBEMB VLN,

2. D TTHHIRRICRIZTRMEONE

BEAM LELRGOENFRT, BR. EER, FHRICHEE, BEERE, Ko, /v700
BOFWE L ERIRE LY RO, FLTEI/EIZOWT, BIESLA & LML OFHEDEICD
WTtREZITZWV., TOMERELIIRLT,

AT, MRS & WM TPHEDOENIS%H AL 2206 T, AELRENSRLA R
77

BEREICOVWTIR, WThORA THRMERE, SHBRAXERE, ZHREONIC ELEE
VELRBN, WEEGIEOBRETOLBRESRMG L W HIS%BEFE,L - 12, FHERE L LHER
RIRMGARE CALGMICARER AN ALY, ZHRECIIERMESRONSICLEE -7, RE
BRI TA2HCHFER., TRTHREREL D SBNFEL T2, LAL, BEREDOEA LF
B, FIESE. ZEERUARBE TR CAELESR LN, ZHREIERESRONSIC
Rl ToF AN

EERCERICOWTIR, FOREIMNMELAOFVPICHEMPEELS. t REDER. HHERE
TERUEBICEEESR LN, '

B EREEIC OV TIL, BE D REARITERG O PAERICE P o 72 T 72 FRERN T &I,
WA S TIGRRERT & ) BEAORBERE SN ESVOIIH L, WELGTREGHIBRER S hRE
HOFHENELZRL,

L2V Tid, FHHBEARELRA THERA L D b &<, POTICERER, ERE. KR
BEUOFFENMEL R LA, EFRCOAFEHMIRD LN,



68 FNER - AR -

. -—— Smoking
Puffing

30} -~ Deprivation
20t
10t

0 — —

Smoking Need
30t (pre—task)

’ ==

Smoking Need
[ (post—task) -~

-

Relative Power
(6]
o

2 4 6 B8 10 12 14 16 18 20 22 24
Cycle/Day

Figure 3. The average spectra of sleepiness,
smoking need in pre-task and post-task periods

and frequency of puffing.
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Figure 5. The average spectra of reaction time of
VDT task.
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Figure 4. The average spectra for correct responses
of VDT task.
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Figure 6. The average spectra of the evaluation of
mood.
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Table 1. The mean of each parameter in smoking condition and deprivative ( no-smoking ) condition.

smoking deprivation
t
mean (SD) mean (SD)
Sleepiness (%) 41.7(30.0) 56.4 (30.1) 1.38

Correct response of task performance(%)

mental rotation 504 (18.1) 43.9(19.9) 1.50+
calculation 74.2(18.1) 63.9(224) 2.11*
lottery 67.0(28.6) 54.6 (27.0) 2.89*
Reaction time(sec)

mental rotation 24( 04) 25( 0.3) 0.65
calculation 7.0( 0.8) 74( 0.7) 2.39*
lottery 3.8( 0.5) 3.8( 0.7) 0.15
Self-estimation of task performance (%)

mental rotation 385(23.5) 31.2(24.2) 1.50+
calculation 49.5(271.7) 37.5(25.5) 2.55%
lottery 49.2(29.0) 39.6(27.2) 2.20*
Need for smoking (%)

pre 19.9(186) 61.7(19.9) 4.71%%*
post 232(19.8) 57.7(19.9) 3.45**
POMS

vigor (0-32) 40( 4.9) 26( 33) 1.07
tension  (0-36) 6.8( 54) 6.9( 4.3) 0.05
fatgue  (0-28) 10.3( 8.1) 13.8( 8.1) 1.87+
confusion (0-28) 49( 4.8) 54( 4.3) 0.52

Puff (number/cigarette) 5.6(8.1)

+:p<0.1 *:p<0.05 **:p<0.01 ***:p<0.005
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Table 2. The correlation matrices for the spectra of 17 parameters. Upper figures of diagonal terms are the
coefficients in the deprivative condition, lower figures are the coefficients in the smoking condition.
sleep : sleepiness, P:task performance, PRE, POST: smoking need V,T,F,C: POMS score (vigor, tension,
fatigue, confusion), the number of 1-3; mental rotation, calculation, maze.

SLEEP P1 P2 P3 VAS1 VAS2 VAS3 RT1 RT2 RT3 PRE SOST V T F c

SLEEP — 36 41 .38 .50+ 37 .52+ 60* 48 30 43 .79** 42 36 42 31
Pl 40 — 46 15 53+ 46 30 44 54+ 28 25 33 .51+ 41 16 .07
P2 38 56+ — 44 31 64* 40 26 .53+ 52+ 40 .19 39 .56+ 28 .36
P3 38 49 68 — 42 52+ 45 22 52+ 32 49 30 40 45 49 .50+
VAS1 61* 51+ 27 52 — 65 44 53+ 34 26 49 .63* 59* 22 41 51+
VAS2 36 43 .79%* .74 52+ — 42 38 62 30 44 38 48 .19 43 .58*
VAS3 .61* 46 .60* .84** 54+ 69* — 46 50+ 49 29 50+ .16 47 49 43
RT1 32 33 31 34 50+ 49 50+ — 50+ 33 .21 58 40 31 29 .32
RT2 40 21 .77** 54+ 39 .64* 59* 68 — 47 43 55+ 26 4H4 26 47
RT3 37 22 37 44 38 29 31 .53+ 62* — 22 34 22 48 16 .28
PRE 64* 19 42 40 44 24 42 23 44 60* — .70™ 36 21 41 51+
SOST .21 20 25 34 31 22 44 21 26 44 69 — 07 27 .34 48
\ 33 22 49 48 22 51+ 31 27 32 37 19 30 — 38 46 .30
T 61* 36 35 41 45 45 59* 44 49 49 48 24 28 — 24 .19
F 48 40 .66* .69* .54+ .62* .72** 46 51+ 50+ 31 .32 .62* .62* — .51+
C 58 43 29 47 52+ 37 39 27 25 46 34 31 49 .63* 57+ —

PUFF 31 27 63* 49 21 52+ 47 08 4 25 36 .55+ 35 .14 45 28
+:p<0.10 *:p<0.05 **:p<0.01
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