A Battle Plan for Jet Lag
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THERE are more so-called remedies for jet lag than there are time zones, from long-standing antidotes like No-Jet-Lag’s homeopathic tablets to new innovations like the Valkee Brain Stimulation Headset, which was tested earlier this year by Finnair and purports to alleviate jet lag by channeling bright light into the brain through the ear canal. 
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Yet some of the latest (and perhaps most effective) jet-lag solutions are being developed for people who fly to places most of us never will. The fatigue management team at NASA Johnson Space Center in Houston helps astronauts — who, for training purposes, must fly frequently among international space agencies in Russia, Japan and Germany — overcome jet lag two to three times faster than other travelers. And while the anti-jet-lag plans that the team prescribes are highly individualized, the general principles can be simplified for the bleary-eyed rest of us. 

As anyone who has ever flitted across multiple time zones knows, when your internal clock is unable to adapt to a rapid change in the light-dark cycle, the result is jet lag. Read: fatigue, moodiness, gastrointestinal unpleasantness. In a perfect world, everyone would take preventive measures — like preparing for a trip to Paris from Washington by going to sleep earlier and earlier each night a few days before the flight. But most of us spend the days before a vacation frantically trying to polish off work and make sure the plants and pets won’t die while we’re gone. 

And so below are steps you can take to minimize jet lag, from the moment you board the plane through your first night in a far-flung destination. 

1. Understand that the direction you are traveling makes a difference. 

“It’s only in the past 100 years that we’ve been able to jump time zones,” said Steven W. Lockley, a consulting member of NASA’s fatigue management team, who is also a neuroscientist specializing in sleep medicine at Brigham and Women’s Hospital and Harvard in Boston. “We haven’t evolved a way to adapt yet.” 

There are, however, ways to cope. Begin by determining whether you are traveling east or west. Most people (three quarters of us, according to Professor Lockley) have an internal body clock that makes it harder for them to travel east. So, while most of Florence, Italy, is sleeping, a tourist from New York is wide awake and itching to climb the Duomo because it’s barely time for dinner back on the East Coast. 

Even within the United States, traveling east over just three time zones can be taxing: a study led by Dr. Lawrence D. Recht, a neurologist, of 19 Major League Baseball teams using season records from 1991 to 1993 showed that the team that had just completed eastward travel would give up more than one run than usual in every game. 

If you’re traveling east and want to adapt to the new time, you will have to wake up earlier and go to bed earlier than you normally would. This is known as advancing your body clock. If you’re traveling west, you’ll have to adapt to the new time by waking up later than usual and going to bed later than usual, delaying your body clock. Easier said than done. So how does one do this as painlessly as possible? 

2. Schedule when to expose yourself to light and when to avoid it. 

It takes about a day to shift one time zone, said Dr. Smith L. Johnston, a flight surgeon and the chief of the fatigue management team at NASA. To do it faster, you must regulate your exposure to light — both natural and artificial — and darkness. Yes, there are all kinds of jet-lag cure-alls on the market, but experts say that since light is the primary environmental cue telling your body’s clock when to sleep and when to wake, controlling jet lag is fundamentally about controlling light and darkness. 

With that in mind, here are the general guidelines: if you are traveling east, you must expose yourself to light early, advancing your body clock so that it will be in sync with the new time zone. Conversely, if traveling west, you should expose yourself to light at dusk and the early part of the evening, delaying your body clock so that it will be in sync with the new time zone. 

This may be best understood with an example. Let’s say that at 7 p.m. you board a plane in New York that is scheduled to arrive in London at 7 a.m. local time (when it’s 2 a.m. in New York). You’re traveling east, which means you need to advance your internal clock toward London time. To do that, avoid any kind of light during the flight because the exposure will delay your body clock rather than advance it. An obvious (albeit odd) way to accomplish this is to wear sunglasses in the plane. That’s what Professor Lockley and his colleagues do despite the fact that they are flying at night. “People think you’re a rock star,” he said. 

Typically, when travelers arrive in London at 7 a.m. they attempt to get on the new time zone right away. “Which is exactly the wrong thing,” Professor Lockley said, because your internal clock is still set to New York time, and trying to adjust too quickly will only exhaust you. What you need to do is to ease yourself into the new time zone by consciously manipulating your exposure to light. So keep those sunglasses on. 

“I’m the only person wearing sunglasses at Heathrow,” said Professor Lockley, who, in the London example, would recommend wearing sunglasses for the entire flight, and once off the plane, until 11 a.m. London time (6 a.m. New York time). Throughout the rest of the day, seeing light will help you to be more alert and to reset your internal clock to local London time. (For those who want to get granular, the new book “Sleep: A Very Short Introduction,” which Professor Lockley co-authored, provides details about which hours of the day exposing yourself to light or darkness will be most beneficial to overcoming jet lag.) 

If you are able to sleep during the flight, even better. Astronauts and mission-control personnel have used eye masks, earplugs and sleep aids like Ambien to help them doze, Dr. Johnston said. But he cautioned travelers who want to take a sleeping pill to check with their doctor first and to avoid taking any medication with alcohol. Many airline passengers “just get drunk and pass out,” he said, underscoring that a hangover does nothing to alleviate jet lag. 

Those who want to take synthetic melatonin because it might induce sleepiness during a flight should also consult a doctor first to find out if it is safe for them. Furthermore, as the Centers for Disease Control and Prevention caution, synthetic melatonin is not regulated by the Food and Drug Administration. 

Now, if you were to take a morning flight instead of an evening flight to London from New York, you would want to expose yourself to light throughout the flight (no need for sunglasses), as well as when you land in London, soaking up as much sun as possible all day. “You can have exactly the same trip but the advice is opposite depending on what time you’re taking the flight,” said Professor Lockley, who has also used these principles to help racehorses acclimate to new time zones. “Once you understand the timing issue you can go through that process for any trip.” 

3. Survive the first night by eating right and preparing the hotel room for a good night’s sleep. 

Whatever you do on your first day, remember that the things capable of upsetting your body when you’re at home can be even more troublesome when traveling. For instance, some of us know that alcohol may help when it comes to falling asleep but that it can interrupt later stages of sleep, which would only exacerbate jet lag. Large or spicy meals should also be avoided in the evening at your destination, Professor Lockley advised, because the body is not as efficient at metabolizing food at that time. 

At night (and for each night of your London trip) about an hour or so before bed, keep the lights in your room as dim as possible. Close blinds or curtains and cover any light from a clock, computer, television, even your smartphone, because light can make you more alert and reset your internal clock to the wrong time, making you think the day has begun. 

More tips on improving sleep at home or on the road are available at Harvard University’s “healthy sleep” Web site, healthysleep.med.harvard.edu/healthy/getting/overcoming/tips. Just don’t log on before bedtime. 
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Travel to foreign countries is fun and filled with new experiences and adventure. We see different cities, experience different cultures, and meet new people. However, many travelers also experience the frustration from poor sleep and daytime fatigue associated with a trip across several time zones.

Many of our patients also experience disturbing and persistent symptoms of jet lag when traveling to other countries across multiple time zones. If the trip is for a vacation, these symptoms are annoying and irritating. However, individuals who travel for business or professional reasons must be able to function on the first day of arrival, engaging in business negotiations or giving professional scientific presentations. The symptoms of jet lag are very serious and can interfere with their performance. Commercial airline pilots and airline flight attendants may suffer seriously from these symptoms that also may interfere with their job performance. Many patients ask us as sleep specialists about the optimal therapy for decreasing and treating the symptoms associated with jet lag. 

Jet lag is recognized in the International Classification of Sleep Disorders: Diagnostic and Coding Manual (Rochester, MN; American Academy of Sleep Medicine, 2006) as an actual sleep disorder. Several recent review articles describe current research and best treatments (Sack. N Engl J Med. 2010;362[5]:440; Auger and Morgenthaler. Travel Med Infect Dis. 2009; 7[2]:60). In his review article, Dr Sack, from the Oregon Health and Science University, has reviewed the current state of knowledge regarding jet lag, including its mechanisms and potential treatment strategies. The symptoms destination country, as well as daytime sleepiness and fatigue. Symptoms can also include a depressed or dysphoric mood and, occasionally, significant cognitive impairment, including memory loss, for example, about events at a business meeting in the destination country.

The pathophysiology of jet lag involves a misalignment between the brain’s internal circadian clock and the local time. The internal circadian clock, located in the suprachiasmatic nucleus in the brain, receives input primarily in the form of light signals from the retina via the optic nerve. This influences the timing of many physiologic functions, such as hormone release. Jet lag symptoms may be frequent and severe in individuals who fly frequently across time zones, such as airline personnel or international business travelers.

Various factors contribute to the severity of jet lag. The more time zones that are crossed, the more severe the circadian desynchronization will be. Traveling in a north-south direction will not result in the same sleep disorder and sense of fatigue as an east-west flight of the same duration. In addition, flying east seems to result in more severe symptoms than flying the same distance in a west direction. The reason for this directional difference is that the actual circadian “day” is slightly longer than 24 hours, and it is easier to “lengthen” our day by flying west than it is to “shorten” our day when we fly east.

Treatment strategies for jet lag have been suggested and include the following: (1) an attempt to realign the circadian clock with the use of exposure to bright light; (2) the use of melatonin planning the optimal timing of the sleep period; and (3) the use of medications to counteract the symptoms of insomnia or daytime sleepiness (see below).



Sleep Strategies To Attenuate Symptoms of Jet Lag

Prior to travel
•Begin to reset the internal clock by advancing or delaying sleep time by 1-2 h.
If traveling eastward, advance sleep time by 2 h, and seek sunlight exposure in the early morning.
If traveling westward, delay sleep time by 2 h, and seek exposure to sun or bright light in the evening.
•If considering the use of a sedative-hypnotic during the flight, take a test dose several days before to judge the drug’s effects. 

During flight
•Avoid caffeine in order to assist sleeping on the flight.
•Consider use of a short half-life sedative hypnotic, such as zaleplon, 5-10 mg, or zolpidem, 5-10 mg, during the flight to assist sleep. Avoid longer half-life drugs, and avoid traditional benzodiazepines because of concerns of subsequent amnesia or sleepiness.
•Avoid alcohol on the flight if using a sedative hypnotic.
•Move and stretch legs frequently; walk when possible to avoid DVT.

After arrival at destination
•In the case of eastward travel, seek sun or bright light in the morning hours; stay outside as much as possible to enhance adaptation.
•In the case of westward travel, seek sun or bright light in the evening hours in order to delay the major sleep period.
•Nap during the daytime, if necessary, for travel-related sleep deprivation, but try to restrict naps to 30 min or less.
•Drink coffee during daytime hours to maintain wakefulness during the daytime, but avoid caffeine in the late afternoon or evening to avoid interfering with sleep at night.
•Consider the use of short-acting hypnotic medications for the first several nights until adaptation to the new time zone has occurred.
•In the case of eastward travel, use melatonin, 3 mg, at bedtime in the new time zone to enhance adaptation. In the case of westward travel, use a low dose of melatonin, 0.5 mg, in the second half of the sleep period of the local time zone to enhance adaptation.



The first method of reducing jet lag, according to Dr. Sack, is optimizing light exposure. Exposure to light is the most important external cue for setting the circadian rhythm.

The traveler flying in an eastward direction will have difficulty falling asleep at the usual sleep time in the destination city and then will have a difficult time getting up in the morning, feeling fatigued during the morning hours.

In contrast, the westward traveler will feel sleepy too early in the evening in the destination city and then will wake up too early in the morning, having trouble sleeping throughout the night, which also leads to daytime fatigue and sleepiness.

Exposure to light in the late afternoon or evening shifts the clock to a later time, and exposure to light in the morning has the opposite effect, shifting the internal clock to an earlier time. Exposure to bright light after arrival at the destination city can play an important role in determining the time it takes to resynchronize the circadian clock. The traveler, by seeking out bright light during the daytime hours in the destination city, may be able to accelerate resynchronization of the circadian clock. Therefore, seeking exposure to bright light in the morning after traveling east and in the evening after traveling west is recommended to reduce duration of jet lag. 

Melatonin, a natural hormone that is secreted from the pineal gland in response to the light-dark cycle, can also be used to adjust to jet lag. Melatonin is normally released in the evening at the beginning of sleep and, therefore, in one sense, can be considered a darkness signal. Melatonin receptors are present on the suprachiasmatic nucleus. If melatonin is taken early in the evening, before its natural release, it can help to reset the internal circadian clock to an earlier time. In contrast, if melatonin is used in the morning, it resets the clock to a later time, again by imitating a darkness signal. Melatonin itself has minimal hypnotic activity, and most of its effects are related to its effect on the circadian rhythm.

Melatonin is marketed primarily as a nutritional supplement as a 3-mg tablet. Melatonin is generally well-tolerated without significant side effects. Ramelteon is also a melatonin receptor-agonist with a longer half-life and greater affinity for the melatonin receptors than melatonin, and it should be useful in the treatment of jet lag. However, there are few data on its use for this condition.

Hypnotics have also been used to attenuate the symptoms of jet lag. Hypnotics can be taken on the eastward flight to enhance sleep during the flight. Sleeping on the flight may enhance adaptation to the new time zone by reducing sleepiness caused by insufficient sleep on the flight. This sleepiness would promote sleep on the day of arrival at the destination, which would impair adaptation to the new time zone.

Many eastward flights, for example, to Europe, leave in the late afternoon or early evening and arrive in the morning. It is best to avoid sleeping during the day of arrival in order to enhance circadian synchronization with the new time zone. Furthermore, when evening arrives at the new destination, the internal circadian clock may be “set” 6 to 8 hours earlier in accord with the original time zone, making sleep difficult the first several nights. This makes the use of hypnotics a potentially attractive solution to promote sleep in the new time zone.

A randomized controlled study demonstrated that zolpidem, 10 mg, attenuates the sleep disturbance symptoms of jet lag (Jamieson et al. Sleep Med. 2001;2[5]:423). Another study found that a benzodiazepine hypnotic could facilitate adaptation to an 8-hour westward time shift (Buxton et al. Sleep. 2000;23[7]:915).

However, the physician and the patient should take into account potential adverse reactions of sedative hypnotics, as well. Amnesia and confusion are possible side effects of these drugs, especially with the traditional benzodiazepines. A case of especially severe transient global amnesia secondary to triazolam has been reported (Morris and Estes. JAMA. 1987;258[7]:945).

The newer nonbenzodiazepine hypnotics (zolpidem, zaleplon, eszopiclone) are probably safer in this regard, but complex sleep-related behaviors have been reported with these drugs. It is prudent to ask patients for whom these drugs are prescribed to take them at home in order to test their potential side effects.

Drugs that promote wakefulness could be anticipated to improve the daytime fatigue and sleepiness associated with jet lag. Caffeine is commonly used as a safe and easily available stimulant. Modafinil, and its Risomer, armodafinil, could be safe and well-tolerated options to relieve sleepiness. While these drugs are approved for the treatment of narcolepsy, there are few data showing their efficacy and safety in treating jet lag sleep symptoms. One study found armodafinil to reduce sleepiness and improve alertness in patients with chronic shift work disorder (Czeisler et al. MayoClin Proc. 2009;84[11]:958).

These may be attractive options for the business professional or commercial pilot suffering daytime symptoms of jet lag, but there is currently little evidence for their use.
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