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Climbing to the summit of Mt. Everest without supplementary oxygen was an 
accomplishment which was thought to be scientifically impossible for many years. 
Experts predicted that the reduced oxygen levels near the top would not be able to support the 
human body during such an exhausting climb. The summit sits about 8 kilometres high, 
which means there is only a third of the oxygen available at sea level, not to mention 
the dangerous icy slopes that have claimed the lives of many climbers. It wasn’t until 1978 
that two talented mountaineers proved studies wrong when they reached the top after a long 
and challenging ascent. During a climb like this, the human body demonstrates its amazing 
ability to acclimatize to hostile environments. Acclimatize is when the red blood cells multiply 
by the millions to protect the body from the thin air, and the new read cells stick around 
during the rest periods at lower altitudes, making it easier the next time climbers go into 
higher altitudes.  Conditions on Everest demand a change in breathing rate. 

Hostile environments can include over 20 avalanches in one day - - mostly at night, glacial 
rivers, and seracs, a pinnacle or ridge of ice on top of a glacier. Weather is a factor as well 
with average summit temperatures at 32° below zero and jet streams blowing up to 250 
m.p.h.  Above a certain altitude, no human can ever acclimatize. Known as the Death Zone, 
and nicknamed Rainbow Valley for all the colorful coats of the climbers only on 14 
mountains worldwide can one step beyond the 8000 meter mark and know that no amount of 
training or conditioning will ever allow you to spend more than 48 hours there. The oxygen 
level in the Death Zone is only one third of the sea level value, which in simple terms means 
the body will use up its store of oxygen faster than breathing can replenish it. 
 
Step one: Acclimatizing your Blood 
Without spending time acclimatizing, climbing Everest would be impossible. While the 
human body performs best at sea level, our bodies do have the capacity to adapt to different 
environments. However, if you do not give your body the time it needs to adapt to the low 
oxygen levels, you will likely succumb to one of the three altitude based illnesses: 
Acute Mountain Sickness shows non-specific symptoms and resembles the flu or a hangover. 
If you show symptoms, you must wait to acclimatize before continuing. High Altitude 
Pulmonary Edema (HAPE) -lungs fill with fluid, or High Altitude Cerebral Edema (HACE) - 
brain fills with fluid, are much more serious and deadly. Symptoms include loss of motor 
function, vomiting and fever. If experienced, the climber should immediately descend to a 
lower altitude and seek medical attention. 
There no outlined “perfect schedule” for acclimatization but there are recommendations. 
Since everyone is different, it is important to read your body’s signals and not push ahead too 
quickly, never ascending more than 1000 feet per day. 
 
Step two: Supplemental Oxygen 
So you have acclimatized your blood and you are approaching the summit. The air is so thin 
that you are now in the next layer of the Earth’s atmosphere, the strastophere. If supplemental 
oxygen is not used, any climber is in immediate danger, regardless of time spent 
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acclimatizing. This lack of oxygen can lead to hypoxia and strange behaviors in humans, such 
as chatting with imaginary companions and seeing strange visions. Altitude experts claim that 
the lack of oxygen near the summit weakens the brain's higher functions: judgment, 
perception, memory and will. Impairing these critical functions has resulted in many high-
altitude tragedies. 
A 2008 study of professional and amateur climbers showed that every climber who climbed 
Everest showed brain damage upon their return in an MRI scan, and many were not aware of 
the damage. A scan was not necessary for some climbers, who showed obvious symptoms of 
brain injury such as problems with speech, memory loss and slowed mental function. Does 
your brain heal from this damage? While some of the extreme symptoms reduced over time, 
scans showed that damage was still apparent in all of the climbers scans 3 years after 
climbing. 
 
Step three: It’s All About ME 
The term “summit fever” is often used to describe climbers who make questionable decisions 
during their climb because they are blinded by their desire to reach the summit. One example 
is that of David Sharp, a 34 year-old man who attempted to climb Everest alone. He was near 
the summit and took a break near a well-known frozen human corpse known as “Green 
Boots.” Sharp never mustered the strength to stand up again and needed help to return to the 
next closest camp. Over 40 climbers walked right past Sharp that day, some attempting to 
give him oxygen or water, but each one of them decided for one reason or another that they 
were not going to help him. People invest many things in this experience including money, 
time, physical training and emotions, and this fixation with succeeding makes the slopes of 
Everest even more ruthless. 
The idea of climbing Mount Everest, or other large mountains, continues to grow in 
popularity, but they come at quite a price. It can provide an experience of a lifetime—pushing 
your body to its limits to reach the upper limits of the globe. But, along with the rigorous 
mental and physical preparations, be prepared to fund your trip, which will typically cost you 
about as much as new car. However, as science shows us, you will pay for your Everest climb 
with more than just money; you'll also pay with precious, precious brain tissue. 
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On 13 May, exhausted and 

struggling to breathe, a 

Chinese climber in her early 

30s staggered into Camp 3. At 

7,162m (23,500ft) it was 

higher than she had ever 

climbed before. But the expedition was not going to plan and her dream of scaling Everest was 

slipping away. Helping the woman with her oxygen mask was the group's leader, Kami Rita 

Sherpa. Not just any mountain guide, but the world-record holder for summiting Everest - he 

notched up his 24th ascent to the summit later that month. "I always try to make sure every 

client succeeds to the summit," says Kami. "But there is a line. The moment I realize that any of 

my clients will not make it, I will abort the mission." 

Even from the outset, Kami saw that his client was struggling. Days earlier, she took 19 hours, 

twice the expected time, to trek from Base Camp to Camp 2. When she finally arrived, Kami 

made the decision she simply wasn't ready for the summit and had her flown back down to 

Kathmandu by helicopter. 

Rejoining the group a few days later, setting off from Base Camp, things started well. But by 

6,000m, she was already heavily reliant on supplementary oxygen, a resource normally 

reserved for altitudes of 7,000m and above. By the time they arrived at Camp 3, Kami had 

made up his mind. The risk was too great - he ordered her to be taken back down the 

mountain to safety.  "There is always a risk of avalanche and above Camp 3 the path is steep 

and treacherous," says Kami. If in doubt, descent is always the best decision, because Everest 

will always be there if you survive." 

For every ten climbers who have ever reached the summit, the mountain has claimed one of 

them. In the over 60 years since the first men in history reached the top, 300 people have 

died, and the grim reality of the horrific conditions of the Final Push is that over 200 bodies 

have never been, and likely can never be, recovered. They are all still there, and located, 

almost without exception, in the Death Zone 

Overcrowding, bad weather and a record number of permits being issued may all be 

contributing factors. But Kami believes it's an increase in the number of less experienced 

climbers, like his client, that are making the problem worse. He blames some tour companies 



for underestimating the risks to novice climbers. "Overcrowding is nothing new. This is not 

the reason people are dying. It is the pressure on young climbers by some companies 

describing Everest as easy. Everest is never easy." 

Towering 8,850m above sea level, Mount Everest is the most famous mountain in the world. 

Located on the Nepal-Tibet border, this global beacon of exploration and endeavour lures 

hundreds of climbers every year. But as Kami says: "Without a Sherpa, there is no expedition." 

Descended from Tibetan heritage, the Sherpa community are an ethnic group, indigenous to 

the Himalayan region. But for many outside Nepal, the word "Sherpa" has become 

synonymous with those working as mountain guides. Mostly young men, Sherpa guides are 

not just the muscle behind any expedition - carrying extra gear such as oxygen bottles, water 

and food - they are also expert navigators. Enduring freezing temperatures of -30C down to -

50C, they help climbers to negotiate many physical obstacles such as icefalls, avalanches and 

extreme altitude. Sherpas must ensure their clients conserve their oxygen supply for the 

return journey. "I keep checking everyone's oxygen levels, and in the event of extreme 

weather, I make strategic decisions about whether we ascend or descend to avoid any 

developing situations in the mountains," explains Kami. Working as a mountain guide since 

1992, last month Kami broke his own world record not just once, but twice. On 15 May, he 

reached the summit with 15 clients from China, before returning on 21 May with a second 

group of 11 climbers from India. "I treat every climb with the same sincerity as the first," says 

Kami. "Whenever a client is successful, it makes my day. I believe breaking records is just a 

by-product." 

 

Although the climbing season is short, often only a single week in mid-May, Sherpas look 

after the mountain for a total of three months. As well as setting ropes and ladders before 

climbers arrive, they also undertake a huge clean-up operation, clearing the tons of rubbish 

left behind on the mountain. For the Sherpa community, the mountain is not just a mass of 

rock, but a deity to be revered and cared for. "We worship and have deep respect for the 

mountain," says Mingma Tenzi Sherpa, who has reached the summit eight times. "We trust it 

will save us from whatever comes." 

Since Kami Rita's first ascent in the mid-1990s, technologies such as weather prediction 

systems, helicopters, climbing gear and satellite communications have all revolutionized the 

adventure industry. But rather than alleviating the demands on them, Sherpas say they have 

only increased. With growing numbers of aspiring climbers arriving year upon year, more 

mountain guides are needed than ever before. This year 381 climbing permits were issued on 

the Nepal side, the highest since records began in 1953. 
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A record number of climbers are venturing up the world’s tallest summits each year to test 

their limits. One man who knows the risks and rewards of mountaineering is Jim Diani, who 

has successfully climbed all Seven Summits (the seven continents’ highest mountains). Having 

recently summited the world’s tallest peak, Mt. Everest, Diani shares his first-hand experience 

of what it’s like trekking through unpredictable situations and how technology could help 

save lives. 

 

The Sherpa Way 

“Sherpas are people of the land,” says Diani. They’re native to the mountainous Himalayan 

regions and have adapted to the high altitude. Their job is to support expedition teams along 

their trek by preparing the hiking route, setting up camp, carrying gear and food, and 

guiding them to safety. The Sherpa method for climbing Mt. Everest remains traditional. They 

use yaks to haul equipment to each basecamp, ropes and ladders are placed on the route to 

help people maneuver around tough peaks, and the protective clothing they use are low-tech 

regular mountaineering gear. Their elite mountaineering skills and acclimatization abilities 

allow them to maintain a traditional lifestyle. Recent studies show that Sherpas are in fact 

more genetically acclimatized for harnessing oxygen and converting it into energy compared 

to the average person. Because of this, Westerners must use advanced technologies to better 

prepare for their climbs in order to keep up with their native guides. 

 

Defeating Altitude Sickness 

Extended times in a high altitude environment is the greatest challenge to climbing the tallest 

peaks in the world. The amount of oxygen in the bloodstream decreases significantly at higher 

elevations, causing a variety of negative symptoms. “You don’t have the same oxygen for your 

body, so it’s more difficult to digest food, there’s a loss of appetite, you become dehydrated 

quicker with the lower pressure, you are rapid breathing for days, and there’s some loss of 

cognitive ability.” Hypoxic training, also known as altitude training, is the only proven way 

for people to pre- acclimatize to high levels of elevation. Modern fitness companies are 

creating home altitude systems, like oxygen deprivation masks which restrict the flow 

of oxygen to your lungs. In other words, it simulates training for acclimatization which helps 

improve altitude performance. Diani slept in a hypoxic tent months before his expedition for 

his oxygen saturation levels to adjust easier on the mountain. In addition, acetazolamide two 

or three times daily, may reduce susceptibility to acute mountain sickness; it increases a 

person’s breathing rate so that more oxygen is taken in. It helps the body adjust to higher 

altitudes more quickly and reduces minor symptoms of altitude sickness. Dexamethasone is 

also a prescription drug that is sometimes used to prevent altitude sickness. 
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High-tech Gear 

High-quality mountaineering gear is 

fundamental to a successful trek. 

Advances in these materials such as 

Gortex improves climbers’ survivability 

through harsh, unpredictable 

environments. Clothing that can absorb 

and retain heat, while still maintaining 

breathability, will add a protective layer 

against below freezing temperatures. 

Climbers also need stronger, lighter 

gear that can withstand high winds and 

snowfall. Telemetric clothing uses 

artificial intelligence to monitor the changes in the body such as blood pressure, heartbeat, 

and saturation, the level of oxygen in the blood. It tracks how well the athlete performs. The 

data is displayed on a mobile platform for the person to understand their body physiology and 

see how they can adjust. 
 

Each second matters when climbing at high altitudes. As conditions on Everest change over 

time, it’s extremely beneficial to develop products that will help explorers accomplish their 

goals safely. Nothing can replace the hardiness and expertise of the Sherpa, but cutting-edge 

technologies will continue to make summits of these great mountains more accessible to 

people craving adventure. 
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