1$iel ple g Dolie &5 Glgmasls lp sl 5 Sl sl

(S g0 arogs) Slxls -

Sy Gyl 4 plasl sy o5 S 5 o5 S13 Bk 5l s ylebem b olye (gl el
) Oty 528 Glabl

S5 6l ke oo - el ds biaz BT galls b b golls 31 LS Ceels o
zro slediled 5 ool jlas Dok

(s celo o g S8 Celos o) (b jobo B )b g0 0 celh G

(s sl o g B el o ) LT g8 S bI jo el S iz

(s celos o g 8 el o ) s o Blbl o el SO 2

(W50 yf dogi ) ot (5l =Y

(s jlos d9) LSl ) 5 b (e bay Sl (b b o Cesls o Al

(Lae jled &89) slas o o 9 030 G ag Sl (85l 50 el o i

b o Sl 8k 8 Sl o i

2 skl 31 i el 3 6 e A 5y s o 51 530 g ¥

AL B LT sl 51l 5 olRialel 5 WIS jo jel )5 5 colad -F

DBl gye b ol 5l edle (s I8 g codlad -0

e 5l Celo o B e sled jlelgsds (g lan g Slgs 7

b ded b o pie l dhadie ()l 9 lo-V

> 9 o>y Nglas b 4
plle LaS 50, g 0S5l oL aS

Cowl Solgds g s




by asllae ol oot cgr Olsmiils Gl )l 9 Slo> Mlas asliy
3ol el pulul ol o

bl &GS sl Siglsn Cole Bro i )l 5 Sl Al
B anles @eba 1) 093 )l 5 Clor Sew walss (oo (ele Lo (s
W2l B9 55 eleizl ¢ (oale (T 50 9 0092 )l)93 0 (658 g (S udles

5 Sl Oley iy ST el U b golbs 55, allil &8y Lz o il
097 O9h Szl Slgt Sl WYl (g g 09h a8 )5 a0 s asdlllas 5 g )ldee
Slo cdls S o Pl bl e Soigdsn celu walin s JHS! el
Sged aplsr Su sle (Kiws g0l welgs Gy @LM 900 5 Sedgilio
eyl s liles Gl 53 e Sles ol ool a9 QLB 058 el )i o
S 8l g Sllabl cel (alagl S B 05 )50 cale SE 5 (Paee) Sy,
Sigs

5ol Colled b U oo 50 G Colad o) ghae Jlaz cnl Jolgd 5o =Y
G g sale ;B L olyen alaiiie 55l g sz g SLET g2 b alold o o
28 ekl b oo des o o 5 s (9 9 Bl (SO)6 (sLaS 5o Sy -

o sl Gl Ol pgazy § el pllas ulal 5 Qe S &S Sglas il
sl ansls SleS e sasay b JulS bLs | g Jolss wub aisl

oad axslis 925 b a5 (Macro and micro cusras ) JleS S>5 3 5,5 oy
b 5,8 )

Oy smabliae Gloe =Y

e 05 4l (595 Y

Sl 5l ol o 65,50 -F

o IS 30 ladl g Gleas Olo 5l el 0ai ) Dlogzge D905 9wl sl 0 b sauay oyl
oald J13 sy 090 el 5 ugele g 5 i ded 3l ST, ol sy 651)5 LT el
bug SO0 5 590 o daly o ole o i o il 00 5 ole Sl sl
50 s(1Qs e sole S0 e 615 Gl 5 Sl Gl S S cedls
Centy970 3 03 S 08 15 s e sl BQ) (lmen

o 4 joyal sale walsd izan 5 Dby, 5 bl ulol oS ead @l 2,k 1Y
50l @ arg b cwl ol 0,5 o )13 ol S 5 Sbgmmails g lobiwl LSy el
Omad il aily Ll S U oeeda o1 el Glues g)lan g Sles
Sl 4 ailys o wril o ae (pl jo Sladss #ib o eSS 4 bl a5 Sl
ethics@sumes.ac.ir s bl 5 Ssg Sl



mailto:ethics@sums.ac.ir
mailto:ethics@sums.ac.ir
mailto:ethics@sums.ac.ir
mailto:ethics@sums.ac.ir
mailto:ethics@sums.ac.ir

e )| yomm )l bl g

)o‘..\;)sﬂ)auj.\.w)?j)”5wlewfﬂ
5,5 (6 e 43 S o oS >

9M‘3)Lér~” RIS

Y'Y Lsh ,4&!\

oI5 )18 5005y a1 53y 5 o 45 ol S Slam ol 5
1y 2zl 9) WS ()55 b 0g St salss & S (4l
S 4 9 9w plowl cub )0 035 LSS 5o, 4o

sl e Bals el Ul oz il a5
N RRIEIO X SRS R R VRN

@S oo (I alr 9) 055 551 59, 5 B iglas
Sy pllo slp Sl (e ol )0 e

5T S8 S e 5 el LI
(FF,09) LT J5Y

Col Lo e |y ole g a9 9 59, 5 ol o

5 ol 3 Sl el 280 5 5
OY o) o

Slp G 4 B) Gise by, 1) 595 9 Sl el
wlrailis (Cuwdls o 598 pllas) ol jo (310 0 (S

Li s 5ty g a8 LS (cly ol

5 <8 55 1 50 o o3l 56
P LY 05 5 ) e S
(Y (big2)y3and

9595 5 o A g el Hd i &
6‘)‘.’ Sl (sL&bdALw.ﬂ 5) s.;l.o" sou\ijéj O 9 LQ)Lo.wT
Dpdy ey Bli> g) 85550, 45 05,5

P ..bsl._b- d.;ul

gwl&uj)lﬁ,ﬂ J._HJ)L;-I‘_,’_‘;Q
iz s3hts fs‘J_ LU _u’)U‘ 5 lglell

o OLQSM)?B)B)ngsj‘ LSL‘:’AJL‘*“")‘j

Pl et el s N LT ey
(VY cdad)

I8 (053 Cuam ) g Cualae) ailis 90 1) 55y 5 b Lo
b)s) A.:L.mgaé;am‘) w AJL‘....\ J""“"ﬁ"a“)
OS50 Jad (o 95 )L Sl iy (S,
5 Ll sae g (Wips n (S5 Glp G 4 g) aullay |
sl | ol

G Usmad 251 5ledl s D1 Gl 5
Sab 15222 Bt Lo 41 Wi LD
5 ol 908 1yl 5 (55 e

(F B3 oluxdl

Lot 2 Cealsd 5, B 1) ads Wiglas ST owms 05 (e 4 155
Slp by, S5 oo Al Wiglas 52 (s0gume LT w5le logl
Nglas STaues 13 e 4 6% €fay e o L1160 5l Loy

o a5 5l oo LT S ologl Las o el B 1, 59,

LT Sal Gelyl o1 50 b ojgbe Loty (sl (oo wlgs
ols 18 595 9 ol Lol (sl a5 gl o 5l g «lSaiin oS

oS oy s Jad 5l em g ol anals ial,T o] o 0o b

Wayel b (1 ol sla can) S oyl

et gl (il @l o ] (55T T8

i L.,a,m'uw;:;wl;;z;mﬁ;;sn

JJJJJJ

WS*L‘”‘”'J"’u ol T8 el
D58 ) e Akl g5 ) e S
0n 5 05y T ad 0805 il (85T
23 1550 Slel 5 IS i 4o
ARANEPSCE I I e

(b

Slp Glalaws 1) 595 5 (el 1) (idgy 1) b g

Slee 5 (S5

el iz - Ly il tlasg
N -Y - Lo)loles

g $lise () ple) &5 plSaa
9 5 ogl> a5 (ol 55, 4 WS 9w

o )0 o 4 WS g

(=) oD ol 181 a0l - s 181 0

57 2 sl 48) Cel Gl bl ()l Sy cagg) ol
b 5oy 5e 9 58, 40 |yl a5 (uiglas el H08

Cowliy g gl Wglas g 0 o B

@ys)W‘aM‘@yw‘ L s
(P )il oo 1 T3 J2I 3 e




Ss59l9m oo ,Biological Rhythms

A biological rhythm is any cyclic change
in the level of a bodily
chemical or function.
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Circadian rhythms
—endogenously generated
rhythms with a period close to 24
hours.
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Biological rhythms can be:
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Internal (endogenous) - controlled by
the internal biological clock e.g. body
temperature cycle
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Diurnal rhythms

—a circadian rhythm that is
synchronized with the day/night
cycle.
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External (exogenous) - controlled by
synchronizing internal cycles with
external stimuli

e.g. sleep/wakefulness and day/night.
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These stimuli are called zeitgebers --
from the German meaning “time
givers”.
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Ultradian rhythms
biological rhythms (e.g. feeding
cycles) with a period much shorter
(i.e., frequency much

higher) than that of a circadian
rhythm.
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These stimuli include environmental
time cues such as sunlight, food, noise,
or social interaction. Zeitgebers help to
reset the biological clock to a 24-hour
day.
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Infradian rhythms

— biological rhythms with a cycle of
more than 24 hours (e.g. the
human menstrual cycle).
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Circadian Rhythms
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Circadian is derived from a Latin
phrase meaning "about a day” [about
(circa)

and a day (dia)]
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Circadian Clock g, 4l celw

Circadian rhythms are physiological
and behavioral rhythms and include:
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In humans (and other mammals), a
circadian clock is located in the
suprachiasmatic nuclei (SCN).
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sleep/wakefulness cycle
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body temperature

o gles

The SCN is in the hypothalamus. It is a
tiny cluster of about 10 thousand
nerve cells.
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patterns of hormone secretion
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This circadian clock is synchronized to
the external cycles of light and
darkness and social contact. The
synchronized rhythm is called the
diurnal rhythm.
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blood pressure O lad
digestive secretions yleS Sl 3
levels of alertness Ol
reaction times LSy sla oyl
Circadian rhythms have a period of Y 5090 S s logas (559, 4l 6 o o,
approximately 24-25hrs. Col cels YO U5

Disruption of the clock or its
synchronization occurs during jet-lag,
shift work and old-age.
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When the rhythm is synchronized with
the day/night cycle it is termed a
diurnal

rhythm
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Disruption of the clock detrimentally
affects our well-being and mental and
physical performance.
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Biological Clock and Melatonin .55 § So5edsm celos

The circadian clock controls longer
term cycles
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WS o0 U5

Biorhythm Terminology
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seasonal rhythms in reproduction
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seasonal rhythms metabolism and
appetite
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Body Temperature and Sleep
Cycle
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The pineal hormone melatonin, (a
hormone that induces sleep)
mediates this seasonality
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Drowsiness increases as body
core temperature falls, and also
as this rises beyond the normal
range (e.g. fever)
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Body Temperature Cycle
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Hormonal Cycles

Syoge o 4> >

The duration of the circadian
melatonin is used by the brain to
orchestrate seasonal rhythms.
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Menstrual Cycle Effects

Sails as > il




30 women with regular menstrual cycles
tested on immediate and delayed verbal
retention, immediate memory for
acoustically and semantically confusing word
lists, and verbal reasoning. Menstrual Distress
Questionnaire (MDQ) administered.
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Morning Evening Types
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Morningness and Eveningness
describe a person’s individual
circadian profile.
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Testing carried out at three phases of the
menstrual cycle: ovulation, menstruation and
the premenstrual phase.
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Morning people usually prefer to rise
between 5 a.m. and 7 a.m., and
retire between 9 p.m.

and 11 p.m.
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Immediate and delayed recall showed no
differences across the three phases
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Speed of verbal reasoning was found to be
slower on more complex sentences during
ovulation.
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Evening people tend to prefer both a
later wake up (9 a.m. to 11 a.m.) and
a later bed time

(11 p.m. to 3 a.m.).
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Recall of semantically similar lists was
impaired in ovulation.
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Recall of acoustically similar lists tended to be
impaired in the premenstrual phase.
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Morning people also tend to be
more rigid in their circadian rhythms.
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MDQ self-reported arousal was higher in
ovulation.
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Evening people find adjustment to
new schedules somewhat easier.
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Distress was higher in the premenstrual
phase.
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Most people fall somewhere
between these two types.
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Morning/Evening Types and Body Temperature
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Post-lunch Dip Effect

The "post-lunch dip" is a period of decreased
alertness that strikes between 1 p.m. and 4 p.m.
Between 1 p.m.and 4 p.m.:
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Strategies for coping with the post-lunch dip
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work performance suffers

ool psl @, S el

people in dimly lit meeting rooms are apt to nod
off
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ol
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a brief power nap (no longer than 10-15 VOB Ve 5l i aS oligS &
minutes) asls aids

a brisk walk outside
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the likelihood of getting into a car accident
increases
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Daily body temperature, hormone levels and
other physiological cycles place us at a low
ebb in the early afternoon, in contrast to
periods of peak alertness we experience in
the morning and early evening.
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drinking tea, coffee or ice-cold juice
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doing work that requires moderate physical
exertion
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The post-lunch dip occurs whether you eat lunch
or not, but, a large, heavy lunch can exacerbate
the effect.
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If possible, the most mentally demanding work
should be done in the morning or evening,
depending on a person’s rhythm.
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Time-of-day and Errors

Human error catastrophes, such as
Three Mile Island, Bhopal and
Chernobyl, occurred in the middle of
the night.
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The majority of single-vehicle driving
accidents occur in the hours near
dawn.
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TOD and Visual Search

Several studies show that visual
search speed performance is
better in the morning than the
evening (Monk, 1979).
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We have relatively poor senses of
night vision, hearing and smell
compared with predatory animals,
consequently our circadian rhythms
put us to sleep at night for protection,
and wake us up and get us going again
the next day.
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TOD and Thinking

Performance on thinking tests is
better around lunchtime than in
the morning or evening (Folkard, 1975).
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TOD and Immediate Memory
TOD effects on immediate memory
for prose (Folkard and Monk,

1980).

ol Jiga (595 aladl> , TOD il

The biological imperative to sleep
creates problems for shift work, and
for the military.
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TOD and Working Memory
1TOD effects on working memory
depend on the memory load of the
task (Folkard and Monk, 1979).
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Time-of-day (TOD) effects are highly
variable between people.
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Body Temperature and Alertness
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Ratings of alertness closely track body
temperature (Monk and
Embrey, 1981).
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Time-Zones and Jet lag
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Shift Work

& il

Circadian rhythms are disrupted when
we travel across time zones or work at
nigh
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20% US workforce (22 million workers) work
outside of normal Mon.-Fri. 9-5pm workday
(Shiftwork Practices, 1999).
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Generally, travel from West to East
produces more jet lag before of the
loss of night time.
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“Industrial jet lag" -- fatigue that results
when the body hasn’t adjusted its circadian
rhythms to temporal shift changes.
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After three or four night shifts, the body still
won’t be 100% adjusted to night work, but
circadian rhythms will have shifted enough
to make it easier to stay alert throughout
the night.
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Biorhythms Theory

A pseudoscientific theory claiming
that our daily lives are

significantly affected by 3 rhythmic
cycles:
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— Physical — 23 days cycle
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— Emotional — 28 days cycle
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— Intellectual — 33 days cycle
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Circadian rhythms can only shift an hour or two
per day when a person

changes his or her sleep schedule, so
resynchronization (entrainment) takes

several days.
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Examination of some 134 biorhythm
studies found that these

frequently had methodological and
statistical errors, and there is no
scientific evidence to support the
theory (Hines, 1998).
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