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ABSTRACT
Millions of people choose to travel by plane what may result in jet lag disorder associated with cir-
cadian rhythm misalignment. The severity of jet lag symptoms is emphasized in the second and next 
days after arrival, however there is a possibility of the occurrence of jet lag in the first hours after lan-
ding which is the subject of this paper

KEYWORDS:  jet lag, symptoms of jet lag, predictors of jet lag

1. Introduction
Every year millions of people choose to travel by pla-

ne, what can be associated with long distance flights over 
one or more continents. The reports of the International 
Organization of Tourism from 2006 show that the long di-
stance flights were chosen by 45% out of almost 850 mil-
lions of travelers, and it is estimated that by the year 2020 
this number could double. These multiply time zone fli-
ghts may lead to a constellation of symptoms known as jet 
lag disorder [1,2,12,13]. These symptoms include general 
malaise, reduced alertness, nighttime insomnia, depressed 
mood, poor psychomotor coordination, reduced cogniti-
ve skills and gastrointestinal disorders, which all are due 
to circadian rhythm misalignment [7,8,11]. Although jet 
lag is most of time benign, sometimes unfortunate and 
serious consequences can result from jet lag (untoward 
business, diplomatic or military decisions) [10].  The re-
search among staff cabin crew showed that frequent and 
repeatable changes of time zone could be associated with 
menstrual cycle disturbance and may also exacerbate any 
existing affective disorder, which weren’t noticed among 
healthy people changing time zones less frequently [6]. 

Furthermore, it was shown that chronic jet lag increases 
the danger of having hormone dependent and hormone 
independent cancer among men and women alike [3-5].

In essence jet lag syndrome is a consequence of cir-
cadian misalignment that occurs after crossing three or 
more time zones too rapidly for the circadian system to 
keep pace. Literature emphasizes the severity of jet lag 
symptoms in the second and next days after arrival, howe-
ver there is a possibility of the occurrence of jet lag even in 
the first hours after landing. 

It is said that the adaptation process to the new time 
zone should last as many days as many time zones have 
been crossed – 2-3 days minimum when it comes to the 
journey in eastern direction, but if the flight was in the we-
stern direction – this process should last half the number 
of the crossed time zones [1, 2].

2. Goals
The main aim of this paper was to define the early 

symptoms of jet lag in travelers crossing seven time zones 
in the western and eastern direction, and also to examine 
the differences in the occurrence of the symptoms in the 
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people travelling on the same routs, but in the opposite 
direction, the impact of some variables and conditions on 
the early jet lag and last but not least, the knowledge of 
travelers about jet lag.

3.  Material and methods
The research method used in this study was a sel-

f-generated questionnaire, which was divided into two 
parts. The first part enabled a general characteristic of the 
respondents (age, gender, nationality), and the second one 
involved questions concerning the problem of the rese-
arch. The questionnaire was prepared in Polish and En-
glish regarding the multinationality of the respondents.

In order to verify the hypothesis, there were 175 sub-
jects, divided into three subgroups, who could evaluate 
subjective severity of jet lag using visual analogue scale. 36 
questionnaires were given to travelers flying from Chicago 
to Cracow, waiting in the luggage reclaim area (option A). 
The next group of 83 respondents were people traveling 
from Chicago to Warsaw (option B) and 57 from Warsaw 

to Chicago (option C), who were given the questionnaires 
during the last 30 minutes of the flight. 

Standard statistical methods were used to investigate 
and describe the results.

4.  Results
Based on the results a stepwise regression analysis was 

used to investigate the predictors and the early symptoms 
of jet lag.

The data showed, that the significant components of 
jet lag are fatigue, gastrointestinal disturbance and irrita-
tion (fig. 1).

Those symptoms, together with physical well-being and 
the ability to concentrate, also have a strict correlation with 
the evaluation of the severity of jet lag disorder (fig. 2).

After verifying the impact of such variables as the 
option of the questionnaires, sex, age, awareness of jet lag, 
we discovered that only the option A of the questionna-
ires has a significant, adverse influence on early symptoms 
of jet lag (fig. 3). The average sensation of jet lag disorder 
in this case was 4,306 and it was almost two times higher 
than other variables. So it turned out,  that the place and 
the conditions in which the questionnaires were conduc-
ted had a significant influence on the results and they va-
ried for different options of questionnaire.

5. Discussion
Along with the rising interest in transcontinental jo-

urneys, the risk of the occurrence of jet lag syndrome also 
becomes bigger. In order to minimalize the jet lag disorder 
it is indispensable to inform the travelers about the pa-
thophysiology of jet lag. This research showed, however, 
that the awareness of travelers about jet lag is insufficient 

Fig. 1.  Components of jet lag 
Source: [own work]

Fig. 1.  Correlation between jet lag and its symptoms 
Source: [own work]

Fig. 3.  Variables influencing jet lag 
Source: [own work]
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– more than 44% of travelers is unaware of the existence of 
jet lag phenomenon. 

The rising interest in travelling contributed to conduc-
ting research dealing with jet lag, nevertheless they focus 
on the symptoms occurring in the second and next days 
after reaching one’s destination. However, the knowledge 
of the early occurrence of jet lag is insufficient, therefore 
this paper deals with this particular topic. 

The conducted research showed that the place and 
conditions in which the questionnaire was filled in had a 
significant influence on the results which vary for different 
variants of questionnaire. It was shown that only variant A 
of the questionnaire (flight Chicago – Cracow) had a si-
gnificant influence on the early sensation of jet lag. This is 
the only variant which was conducted straight after the ar-
rival, in the baggage reclaim area, where the travelers had 
for the first time contact with the external factors which 
could cause desynchronization of the internal body clock. 
Moreover, waiting for the luggage had a stressful influen-
ce on the respondents, what could be observed in their 
reluctance and irritation, and even in aggressive attitude 
towards the pollsters. 

The variant C (flight Chicago – Warsaw) and variant 
B (flight Warsaw – Chicago) of the questionnaire turned 
out to be statistically irrelevant. The questionnaires were 
distributed among the travelers on the plane during the 
last 30 minutes of the flight (no contact with the external 
factors) and it showed that the difference in the degree of 
the sensation of the early jet lag symptoms in people tra-
velling on the same route, but in the opposite direction is 
statistically irrelevant.

Summing up, it can be observed that the first symp-
toms of jet lag can occure as soon as in the first hour after 
landing, what was also pointed out by Waterhouse in his 
publications. The research also proved that fatigue, gastro-
intestinal disorders and moodiness are relevant in estima-
ting early jet lag. 

The research done by Marks showed that subjective ti-
redness could be felt in the fifth hour of the flight [9]. Our 
own research showed however, that the degree of the seve-
rity of tiredness during the flight is an early jet lag symp-
tom of little significance, what corresponds with Water-
house report, who recognized tiredness as a characteristic 
factor of later sensation of jet lag [12, 13]. 

Gastrointestinal problems are the next factor correla-
ting with jet lag, what remains in opposition to other pu-
blications, which don’t seem to see much relation between 
abdominal disorders and jet lag and they consider it as an 
irrelevant jet lag variable [12, 13]. Taking into account co-
nversations conducted with the passengers at the airport 
in Cracow – Balice, it is evident that the high significance 
of this variable could be connected with the occurrence of 
constipations which could result from lack of movement 

for a long period of time, and diaharrea resulting from 
stress connected with flight. Moreover, travelers could 
suffer from nausea and vomiting caused by air sickness.

In the literature the relation between the stage of ir-
ritation varies from irrelevant to significant [12, 13]. Sel-
f-done research showed a significant impact of early jet 
lag on irritation. It may be associated with the place and 
conditions, in which the questionnaires were conducted. 
According to Spearmans rang there is  a strict correlation 
with self-assessment of all the above-mentioned variables 
and also additionally with physical well-being and con-
centration, what corresponds with other research, which 
proved that the ability to concentrate is the second factor 
(along with fatigue) strongly connected with jet lag syn-
drome.

6.  Conclusions
In conclusion, the current study showed that the signi-

ficant predictors of early jet lag are fatigue, bowel move-
ment and moodiness. There is a correlation between sub-
jective effects of jet lag and physical well-being, fatigue, 
gastrointestinal disturbance, concentration and irritation. 
The study also revealed that more than 40% of the re-
spondents have never heard of jet lag syndrome. A proper 
education of passengers concerning jet lag seems to be an 
important issue in the reduction of its symptoms.
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