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Jet lag is a circadian rhythm disturbance caused 
by rapid travelling across multiple time zones.1 At the 
new destination the passenger faces circadian 
desynchrony by having new day-night timing with non- 
adapted internal body clock. Worldwide, the number 
of daily flights has passed the 100,000 mark in 
year 2014.2 With this rapid rise of air travel, jet lag 
has become a common problem. It is important to 
understand basic sleep related concepts of jet lag, to 
minimize its consequences.

The sleep/wake pattern of the human body (internal 
body clock) is determined by the suprachiasmatic- 
nucleus (SCN) of the hypothalamus. It is fine-tuned 
by external cues such as exposure to light, social 
interactions, timing of diet and exercise.3 The human 
internal body clock is adapted for a 24-hour sleep/ 
wake cycle according to the natural 24-hour day-night 
cycle. However, free running studies (done in an 
environment without light and other external factors) 
have shown that the human circadian cycle is slightly 
longer than 24 hours.4 With the arrival at a new place 
across the globe, the SCN changes its timing 
corresponding to the new environment settings. This 
gradual adaptation process is called re-entrainment. 
The passenger experiences jet lag during this period.

Time taken for re-entrainment is different for 
eastwards flying and westwards flying.6 Colombo to 
London flight is a westward flight and Colombo to 
Sydney is an eastward flight. Colombo is ahead of 
London time by five and half hours, where the clock 
needs setting to an early time when one reaches 
London. Hence, there is more time to complete that 
particular day and the SCN has to delay the onset of 
sleep. This is called phase delaying. Vice versa applies 
for eastward flying where the SCN does phase 
advancing. Phase delay is a quicker process than 
phase advancing.6 This is attributed to the fact that 
the human circadian cycle is slightly longer than 24 
hours. It is a relatively easy process to adapt to a 
lengthened circadian cycle than to a shortening of the 
cycle. Studies have estimated that phase delay occurs 
at a rate of 1.5 hours a day and phase advance at a
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rate of an hour a day.6 Thus the duration of jet lag is 
shorter in westwards flying than eastwards flying. 
Furthermore, if there is a 9-hour time difference between 
the two travel places, phase delaying and phase 
advancing will be completed in six days and nine days 
respectively.

During sleep, maximum sleepiness occurs when 
the core body temperature is minimum (T min). T  min 
falls 4-6 hours before the wake up time. In a person 
who sleeps from 10 pm to 6 am, it falls between 12 
midnight to 2 am. Research has shown that it is 
difficult to initiate and maintain sleep 6 hours after T 
min and also to be awake closer to T  min London 
time.7 When travelling, although it is night time at the 
new destination, it is challenging to initiate sleep if the 
T min has passed by at least 6 hours. During the 
process of re-entrainment T min slowly shifts towards 
the new night time and when that is completed the 
sleep is synchronized. The traveler’s sleeping pattern 
is irregular and incomplete until the re-entrainment 
process is completed. In addition, jet lag may cause 
short-term problems such as disturbed sleep, lack of 
concentration, poor performance at tasks/sports and 
daytime fatigue.8 Frequent air travelling causes long
term effects as well. Cardiovascular disease,9 diabetes 
mellitus9 and cognitive deficits10 are commoner among 
them. Studies have shown an increased breast cancer 
risk among frequent air travelers due to regular circadian 
disturbances.11

Minimization of the short-term effects of jet lag is 
an imperative issue for many travelers worldwide. Pre
setting the internal body clock to new timing prior to 
travel or facilitating the re-entraining process has shown 
promising results. Following are some ways this can 
be achieved-

1. Exposure to timed bright light 2-3 days prior to 
travel helps to phase advance or phase delay the 
human biological clock. One such study conducted 
by Burgess and others successfully phase 
advanced the sleep schedule prior to eastward 
travel using light therapy.12 Timed natural light 
exposure at the new destination has also been 
shown to be helpful to counteract jet lag.13 Ex
posure to light in the morning hours of the day 
advances the sleep onset time and exposure in 
the afternoon delays the sleep.14 Hence, it is evident 
that the traveler should be exposed to morning
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light and should avoid afternoon light to advance  
sleep  following eastw ard  flying. Light boxes, light 
visors and head-m ounted  goggles can be used in 
w inter m onths w hen there is no natural sunlight.

2 . It is well established that C affe in e  delays s leep if 
it is taken close to bedtim e. O n the other hand it 
en h an ces  daytim e a lertness. There fo re  cautious  
consum ption o f coffee is sensible inflight and during 
the first few  days of arrival.15

3. A lcohol helps to in itiate  s leep , but nonethe less  
disturbs the second half o f the s leep  cycle. It is 
advisab le  to avoid alcohol during the  je t  lag period.

4 . Exercise in the m orning advances  sleep. H ence, 
tim ing o f exerc ise  helps to change the s leep w ake  
cycle faster.

5. M elaton in  is a horm one secre ted  by the  hum an  
pineal gland during the night. It prom otes sleep. 
Tim ed  adm inistration of m elatonin tablets help to 
p h ase  shift the  s le e p  w a k e  cyc le . M e la to n in  is 
a v a ila b le  as  5 m g ta b le ts . If  it is ta k e n  in the  
m orning it delays s leep  (phase de lay ) and if taken  
in the  afternoon it advances sleep (phase advance). 
It  is u s e d  a s  a n o v e l th e ra p y  fo r  c irc a d ia n  
d is tu rb a n c e s  in c lu d in g  je t  la g .1516 T h e  lo w e r  
physio logical d ose o f 0 .5  m g o f m elaton in  w as  
alm ost as  effective as  the pharm acological dose  
of 5 .0  m g.17

6 . R esearch  has revealed  m ixed conclusions for the 
use o f s leep  prom oting m ed ica tio ns  fo r je t  lag . 
B enzo d iazep in e derivatives such as  te m a z e p a m 18 
and m idazo lam 19 help to im prove the sleep duration, 
how ever they do not im prove the other sym ptom s  
of je t lag. N o n -benzod iazep ine  m edications such  
as  zo lp idem  also has been shown to im prove the 
s le e p  d u ra tio n  bu t no t im p ro v e m e n t o f o th e r  
sym ptom s of je t lag .20 T h e  use o f s leep promoting  
agents  for je t lag induced insom nia is a rational 
t re a tm e n t  a n d  c o n s is te n t  w ith  th e  s ta n d a rd  
recom m endations for the treatm ent of short-term  
insom nia.21 O n the other hand, the beneficial effects 
o f th e s e  drugs on d aytim e  sym ptom s of je t lag  
are  yet to be estab lished.21

7 . R e m a in in g  a s le e p  till th e  lo cal bed  tim e , is a 
popular strategy that m o st travellers try. H ow ever  
it is im portant to understand that the act of going 
to s leep  itself contributes to a phase shift mostly 
by a lte rin g  th e  ac tiv ity  le v e ls  an d  a lte rin g  the  
exposure to light, rather than re-setting the internal 
body clock. N onetheless there  is data to suggest 
that s leep  itself does h ave  sm all phase  shifting  
effects independent of exposure to light.22

8. For short term  travellers w ho are  staying less than  
a w e e k  such as  bus in essm en , pilots an d  flight 
attendants , it is adv isab le  not to take  m easures  
to change the original circadian settings since they

a re  re tu rn in g  h o m e b e fo re  th e  re -e n tra in m e n t  
process is com pleted.

To m inim ize the je t lag and to acce lera te  the re
en tra in m en t p rocess it is im portant to cons ider the  
d irec tion  o f th e  trave l first i.e . e a s t or w e s t. A fte r  
travelling east "phase advancing" and travelling w est 
"p h ase  delaying" will take  p lace at S C N . T rave lle rs  
can expedite  phase delaying by exposure to afternoon  
sun light, engaging in afternoon exercise, consum ing  
m e la to n in  in th e  m o rn in g  h o u rs  a n d  th e  p h a s e  
advancing can be expedited by exposure to m orning  
sun light, engaging  in m orning exerc ise , consum ing  
m elatonin in the afternoon. G oing to bed at local night 
tim e with or w ithout s leep  prom oting m edication will 
help both processes. C affe ine  should not be consum ed  
closer to sleeping tim e and alcohol needs to be avoided  
till the je t lag is over.

W ith  the  n u m b er o f trave llers  undertaking  long 
d is ta n c e  flights continu ing  to in c re a s e , je t  lag  -  a 
troublesom e short term  circadian rhythm disturbance  
has becom e a com m on problem . This disorganization  
of the  c ircad ian  system  lead s  to a c lu s ter o f short 
te rm  an d  lo ng  te rm  c o n s e q u e n c e s . T h e  b ro a d ly  
accepted  trea tm ent strateg ies involving exposure  to 
light, m elatonin, sleep promoting m edications and other 
non-m edicinal cues have been shown to be effective  
w h en  ap p ro p ria te ly  tim ed . Future  research  w ith an  
im proved understanding of circadian d isturbances in 
travelers will undoubtedly be beneficial in resolving the  
problem s related to je t lag.
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