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JET LAG

Definition and Etiology of Jet Lag

Jet lag, formally known as desynchronosis or circadian rhythm sleep disorder, is a temporary
physiological condition resulting from rapid travel across multiple time zones. It represents a
fundamental maladjustment of the body's internal biological clock, the SCN, to the external local
time. This misalignment occurs because the speed of modern air travel greatly exceeds the human
body's capacity to instantaneously reset its intrinsic timing mechanisms. The core issue is the
conflict between the internal physiological cycles, which remain synchronized to the departure time
zone, and the external environment's cues, such as the local light-dark cycle, meal times, and
social demands.

The condition requires a significant period, typically several days, for the individual to successfully
adjust key biological functions, including rest-activity cycles, work schedules, eating habits, core
body temperature regulation, and complex endocrine secretion patterns. The severity of jet lag is
directly correlated with the number of time zones crossed; generally, crossing three or more time
zones produces noticeable symptoms. This phenomenon is a stark demonstration of how deeply
biological timing, governed by the approximately 24-hour circadian rhythm, dictates human health
and performance.

While the symptoms are temporary, the underlying hormonal and neurological disruptions are
significant. The body must undergo a process known as phase shifting, attempting to either
advance or delay its intrinsic rhythm to match the new schedule. This necessary shift is often
complicated by environmental factors during travel, such as dehydration, low oxygen levels in the
cabin, and pre-existing sleep deprivation, all of which exacerbate the difficulty of biological
adaptation upon arrival. Understanding jet lag necessitates a detailed analysis of the central
pacemaker that governs these rhythms.

The Role of the Circadian System

At the heart of the circadian rhythm lies the SCN, a cluster of neurons situated in the
hypothalamus. The SCN acts as the master biological clock, controlling nearly all rhythmic
physiological processes throughout the body via molecular feedback loops involving "clock genes."
Although these internal oscillators possess an innate period slightly longer than 24 hours (a free-
running period), they must be constantly synchronized to the external 24-hour day through
environmental time cues, known as zeitgebers.

The most powerful zeitgeber is light, which is detected by specialized photoreceptors in the retina
(non-visual melanopsin cells) that project directly to the SCN. When a traveler rapidly crosses time
zones, the timing of local light exposure abruptly changes. For example, if a traveler arrives five
hours earlier than their internal clock expects, they are suddenly exposed to morning light when
their internal biology believes it is still the middle of the night. This misaligned light exposure sends
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conflicting signals to the SCN, initiating the slow and metabolically costly process of resetting the
internal clock.

The adjustment process is not instantaneous because the SCN resists abrupt shifts, maintaining a
degree of inertia that stabilizes the internal environment. This resistance is the immediate cause of
jet lag symptoms. The internal body systems--including hormone release, digestive motility, and
alertness--are temporarily operating according to the home time, leading to internal desynchrony.
The time required for the biological clock to fully phase shift is often cited as approximately one day
for every time zone crossed, although this rate varies significantly depending on the direction of
travel and individual factors.

Symptoms and Manifestations of Desynchronosis

The symptoms of jet lag are primarily centered around sleep disturbance and gastrointestinal
distress, reflecting the deep disruption of the autonomic nervous system. The most common and
distressing symptom is severe insomnia and persistent fatigue. Travelers frequently experience
difficulty initiating sleep at the appropriate local bedtime, or they may suffer from highly fragmented
sleep, characterized by multiple awakenings throughout the night. Conversely, during the local day,
the internal rhythm dictates a period of low alertness, leading to excessive sleepiness and difficulty
maintaining attention.

Beyond sleep, jet lag profoundly affects digestive function. The timing of digestive enzyme
secretion, stomach acidity, and gut motility is highly regulated by circadian cycles. When these
cycles are disturbed, travelers often report significant gastrointestinal issues, including
constipation, diarrhea, nausea, and general loss of appetite or, conversely, intense hunger at
inappropriate hours. This maladjustment of the eating cycle is a critical factor in the overall feeling
of malaise associated with the condition.

Other physical symptoms include generalized malaise, headache, dehydration, and mild immune
system suppression. Crucially, the misalignment of the core body temperature cycle contributes
heavily to the feeling of discomfort. Normally, core body temperature drops significantly during the
night to facilitate sleep and rises during the day to promote wakefulness. Jet lag shifts this nadir,
meaning the traveler may experience a low-temperature dip (and associated extreme drowsiness)
during the local afternoon, or struggle to cool down sufficiently during the local night, thereby
impeding sleep quality.

Physiological Cycles Affected by Desynchronosis

The complexity of jet lag stems from the fact that virtually every physiological cycle is affected. The
original definition highlighted adjustments needed for adrenocortical secretion cycles, and this
remains a central element of the disorder. The hypothalamic-pituitary-adrenal (HPA) axis controls
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the release of cortisol, the primary stress hormone, which typically peaks shortly after waking to
promote alertness and drops to its lowest point around midnight. When the body clock is shifted,
the timing of this cortisol peak remains tied to the home time zone, resulting in inappropriate spikes
of stress hormones during the local night, contributing to sleeplessness and elevated anxiety.

In addition to cortisol, the circadian timing of melatonin is crucial. Melatonin, often referred to as the
"hormone of darkness," is secreted by the pineal gland in response to darkness signals received
from the SCN, signaling the physiological start of the night. When traveling, the traveler is exposed
to light or darkness at times that conflict with the expected melatonin release. The resulting
mistiming of melatonin secretion directly undermines the ability to initiate sleep in the new time
zone. If the internal clock is delayed, melatonin release is delayed, making it difficult to fall asleep
at the local bedtime.

Furthermore, cycles governing metabolism and performance are dramatically impacted. Hormones
regulating hunger and satiety, such as leptin and ghrelin, follow circadian rhythms, explaining the
disordered appetite often reported. Physical performance, including muscle strength and reaction
time, also exhibits a clear daily rhythm. During jet lag, the misalignment means that the traveler's
internal peak performance time may occur while they are supposed to be sleeping, leading to
compromised cognitive and physical abilities during periods when high performance is locally
required, such as during competitive events or critical business meetings.

Directional Differences: Phase Advancement and Phase Delay

The difficulty experienced by the traveler is heavily dependent on the direction of travel, specifically
whether the biological clock needs to be advanced (traveling East) or delayed (traveling West).
Traveling eastward requires a phase advancement, meaning the traveler must shorten their
subjective day to match the local schedule. This is generally considered more difficult for the
human body because the SCN naturally operates on a period slightly longer than 24 hours,
meaning the internal tendency is toward delaying the clock, not advancing it.

When traveling west, the traveler experiences a phase delay, lengthening their subjective day.
Since the SCN's natural free-running period often exceeds 24 hours, this requirement aligns more
closely with the body's intrinsic biological tendency. Consequently, adjustment to westward travel
is typically faster and associated with less severe symptoms than adjustment to eastward travel
across the same number of time zones. The body finds it easier to stay awake longer than it finds it
to force itself to sleep earlier.

The physiological rate of adaptation reflects this directional difference. While precise figures vary,
the SCN can typically delay its phase by about 90 minutes to two hours per day with appropriate
light exposure. However, the SCN can generally only advance its phase by about 60 to 90 minutes
per day. This disparity means that a traveler crossing six time zones to the East may require five to
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six full days to adjust, whereas the same traveler moving six time zones to the West might adjust in
three to four days, leading to significant differences in recovery time and performance capability.

Psychological and Cognitive Effects

The impact of jet lag is not limited to physical discomfort; it extends significantly into cognitive
function and emotional well-being. The chronic fatigue and fragmented sleep directly contribute to
measurable cognitive impairment. Travelers often report reduced attention span, difficulty
concentrating on complex tasks, and impaired short-term memory recall. Decision-making
processes are slowed, and the ability to switch between tasks or perform detailed calculations is
notably compromised, posing a serious risk in professions requiring high levels of vigilance, such
as aviation or surgery.

Furthermore, the misalignment of hormonal cycles, particularly the irregular timing of cortisol and
melatonin, can profoundly affect mood. Increased irritability, emotional lability, and a general sense
of mental fog or malaise are common psychological manifestations. In some cases, prolonged or
severe jet lag can trigger or exacerbate symptoms of anxiety or mild depression, though these
mood disturbances typically resolve once the circadian system has fully synchronized with the new
environment.

The combination of physical fatigue and cognitive deficits creates a cycle of reduced efficacy and
frustration. The traveler may feel intellectually sluggish during periods of required activity and
highly alert during desired rest periods, leading to performance anxiety and social isolation. This
emphasizes that jet lag is not merely a transient inconvenience but a condition that temporarily
compromises the individual's ability to engage effectively with their new environment, affecting both
personal safety and professional output.

Management and Mitigation Strategies

Effective management of jet lag requires a multifaceted approach, ideally beginning before
departure. One of the most effective pre-emptive strategies is gradual phase shifting, where the
traveler begins adjusting meal times and bedtime by 30-60 minutes toward the destination time
zone for several days leading up to the flight. This minimizes the shock to the SCN upon arrival
and reduces the total time needed for resynchronization.

Upon arrival, the strategic use of zeitgebers, primarily light, is the cornerstone of successful
mitigation. For eastward travel (phase advancement required), the traveler must seek bright
morning light and strictly avoid light in the late afternoon/early evening of the destination time.
Conversely, for westward travel (phase delay required), the traveler should avoid early morning
light and seek bright light exposure during the local evening to push the clock later. Avoiding light
during critical periods is often achieved through the use of dark sunglasses or specialized light-

Encyclopedia of psychology encyclopedia.arabpsychology.com



https://encyclopedia.arabpsychology.com/?p=19632
https://encyclopedia.arabpsychology.com
https://encyclopedia.arabpsychology.com

JET LAG

blocking goggles.

Pharmacological interventions can also assist, provided they are timed precisely. Melatonin
supplements, when taken at the correct time relative to the destination's sleep schedule, can help
signal the body to initiate sleep and accelerate phase shifting. However, misuse (taking melatonin
at the wrong time) can delay adjustment. Additionally, short-acting hypnotic medications may be
used judiciously to ensure sufficient sleep during the initial nights, thereby reducing the
compounding effects of sleep deprivation, but reliance on these is discouraged due to potential
side effects and dependence.

Behavioral adjustments are equally critical:

Hydration: Maintaining high fluid intake and strictly avoiding excessive alcohol and caffeine,
especially near bedtime, is essential, as both substances negatively impact sleep architecture and
exacerbate dehydration common in air travel.

Strategic Napping: If naps are necessary, they should be short (less than 30 minutes) and taken
early in the day to avoid interfering with nocturnal sleep initiation.

Meal Timing: Eating meals according to the destination time zone, even if not hungry, helps
provide strong secondary zeitgebers to reinforce the light cues for the SCN.
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