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Abstract

Antarctica is one of the last great wilderness areas on Earth. Early Antarctic expe-
ditions during the Heroic Age of Antarctic discovery (1895–1922) returned reports 
of frostbite, scurvy, snow blindness, and death. Today, over 50,000 people travel to 
the Antarctic each year via research expeditions, commercial cruise ships (tourism), 
and research cruises. This study reviewed the existing research reporting the health 
challenges encountered during modern day travel to Antarctica. The results identified 
a transition from the Heroic Age when death was common to a contemporary time 
when death is an uncommon event. The review identified musculoskeletal and soft 
tissue injuries resulting from moving equipment and supplies to be the most common 
health challenge encountered by long-term land expeditions. Digestive issues such as 
constipation and dyspepsia were also common in during the coldest months. For tour-
ist oriented commercial cruise ships, motion sickness resulting from rough seas was 
most prominent. Specifically, the small nature of the cruise ships made them prone 
to rough seas in Drakes Passage. During scientific cruises where research is primarily 
conducted aboard the ship, dermatological conditions (viral, fungal, bacterial) such 
as dry skin, dry lips, eczema are the most common health challenge. Musculoskeletal 
and soft tissue injuries are also common given the physical challenge associated with 
strenuous research. 
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Introduction
The Antarctic region is a highly sensitive environment 
recognized as the most cold, windy, dry, and highest 
continent in the world.1–3  Known for its abundant wild-
life, a near pristine environment with high scenic value, 
Antarctica is one of the last great wilderness areas on 
Earth.4  Historically, travel to the Antarctic began when 
Fabian von Bellingshausen became the first person to 
spot land south of the Antarctic Circle in 1820. One year 
later, John Davis was the first explorer to land on the 
continent. Further expeditions were completed in the 
early 1900s with the first documented tourists arriving 
as part of an Argentine expedition in 1933.7  Today, the 
number of research expeditions to the Antarctic has 
increased and commercial travel has reached the point 
where tourism oriented commercial cruise ships offer 
the opportunity to set foot on the Antarctic for hiking 
and viewing wildlife.6  While human activity in Antarc-
tica falls under the governance of the Antarctic Treaty 
System, the day to day operations of research expedi-
tion and tourist activity is not regulated.

The first reported health challenges associated with 
Antarctic travel come from 18 documented Antarctic 
expeditions during the Heroic Age of Antarctic travel 
(1895–1922).8,9  Frostbite, scurvy, and snow blindness 
were the most commonly described medical challeng-
es during these expeditions.8,9  However, other case 
reports involved smoke blindness, chilblains, dental 
conditions, swollen legs and feet, dry and cracked skin, 
and incidents of metal sticking to bare flesh.3,8,9  In con-
trast, contemporary travel to Antarctica is described 
as physiologically and psychologically challenging.10  
Some studies from extended research expeditions sug-
gest injury trauma is the most common incident result-
ing in minor, severe, and fatal incidents3  Others have 
suggested dermatologic and orthopedic problems to be 
most challenging.3,10  However, regardless of the claims, 
research reporting medical challenges associated with 
Antarctic travel are few and limited.5  Thus, the risk of 
injury, illness, and even death when traveling to the 
Antarctic is largely unknown.

With increasing levels of Antarctic tourism, in re-
cent years many concerns have been expressed about 
the impact these boats and accompanying tourists are 
having on the natural environment.11  Similar concerns 
have been raised about the health of an increasing 
number of travelers to the continent. Given these con-
cerns and the lack of comprehensive knowledge about 
the risk of injury and illness during travel to Antarctica, 
the aim of this study is to review existing research re-
porting health challenges during travel to the Antarctic.  

Material and methods
A systematic literature review of all English-language 
articles was conducted using PubMed, Scopus, EM-
base, and Scholar Google for the years 1900–2022. The 
search strategy involved searching the terms ‘Antarcti-
ca, Expedition, Tourism, Cruise, Injury, Illness, Fatali-
ty, Death, and Health.’  Articles were chosen for inclu-
sion based on their relevance to the Antarctica and the 
medical issues they addressed. Articles and case study 
findings were organized based on their epidemiology, 
etiology, and purpose of travel. 

Travel to Antarctica
Antarctica is more than 1000 km away from the nearest 
neighboring continent. Visitors to Antarctica typically 
arrive by sea or by flight. It is common for travelers to 
fly to Ushuaia, Argentina and then board an Antarctic 
Cruise. Travel on such commercial cruise ships gener-
ally takes two days to reach the Antarctic. Other Ant-
arctic cruises coming from locations such as Australia 
take approximately 21 days to arrive. While there are 
no regularly scheduled flights to the Antarctica, char-
ter flights fly two hours from Punta Arenas in Chile to 
King George Island in the South Shetlands. From there 
it is an additional 10 hour flight to the Antarctic. The 
flight season to Antarctica is short with flights only oc-
curring from December to February.

Research expeditions

Travel to the Antarctic can generally be categorized 
into two groups based on their travel motive. The first 
group are those taking part in long-term scientific ex-
peditions to Antarctica. The second group are tourists 
participating in short-term commercial expeditions 
(11–21 days) to the Antarctic.

Two studies from India and Japan highlight injury 
and illness trends for research expeditions. Japan has 
had ongoing research activities in the Antarctic since 
1956 while India has had an ongoing Antarctic scientific 
research program since 1981.13–15  The Japanese data 
is the most comprehensive covering 59 research expe-
ditions between 1956–2016 and reporting 6,837 medi-
cal cases.13  The Japanese research expeditions last for 
a period of 14 months and averaged 4 medical reports 
per person. Table 1 reports the cumulative top ten lead-
ing injury and disease challenges reported over all 59 
expeditions. Digestive system issues such as diarrhea, 
dyspepsia, and constipation accounted for 10% of all 
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medical cases. This was followed by injury trauma and 
contusions both at 8%, lower back and frostbite injuries 
at 6%, and dental crowns dislocations due to the cold 
and altitude at 5%. Respiratory conditions, dermatitis 
(contact and eczema), periodontitis, and headaches 
were the remaining common medical reports. There 
was only one death due to a blizzard reported in the 
Japanese data, and two cases of lumbar anesthesia use 
for appendectomies. Three trauma injury cases were 
the result of snowmobile crashes.

Table 1. Leading diseases and injuries reported on 59  
Japanese research expeditions to the Antarctic, 1956–2016

Condition Total  
number

Percent  
of total  
medical 

cases

Digestive system 
(diarrhea, dyspepsia, 
constipation)

682 10

Injury / trauma 567 8

Contused wounds / dis-
tortion 567 8

Lumbago / disk hernia 390 6

Frostbite 387 6

Dental crown dislocation 313 5

Respiratory system 279 4

Dermatitis 225 3

Periodontitis 178 3

Headache 150 2

In contrast to the Japanese study, the Indian expedition 
spends between 12–15 months in the Antarctic where the 
expedition team is both inducted by air and sea.14 The 
study reported on only one expedition with 26 team mem-
bers aged 27–59 year old. The Indian expedition was taken 
care of by two medical officers who reported a total of 93 
medical incidents; an average of 3.6 reports per expedi-
tion member. Table 2 displays the most common medi-
cal problems encountered by the expedition. Abrasions, 
bruises, and soft tissue infections accounted for 16% of 
all medical reports as was musculoskeletal / lower back 
pain. Digestive problems such as dyspepsia and constipa-
tion accounted for 11%, oral ulcers accounted for 9%, and 
dry eye conditions accounted for 9%. Muscle cramps, fun-
gal infections, general malaise, and dermatitis account 

for the rest of the most common medical cases. The 
Indian study suggested that the higher number of mus-
culoskeletal and lower back report and the higher num-
ber of abrasions and bruises were the result of moving 
supplies. It also noted that constipation was most prev-
alent during the month of July, the coldest month in the 
Antarctica. Of interest was the lack of frostbite or other 
cold injuries. The study attributed this to the high qual-
ity of clothing supplied the expedition members and 
the excellent heating arrangements in their facilities.14

Table 2. Most common medical problems encountered 
during the 27th Indian Scientific Expedition to Antarctica

Condition Total  
number

Percent  
of total  
medical 

cases

Abrasions, bruises,  
soft tissue injury 15 16

Musculoskeletal / lower 
back 15 16

Digestive / Dyspepsia / 
Constipation 10 11

Oral ulcers 8 9

Dry eye 7 9

Muscular cramps 4 4

Fungal infections 4 4

General malaise 4 4

Dermatitis 3 3

Two additional studies of Antarctic expeditions 
reported on the Australian Antarctic Expedition 
of 1977–1985 and the British Antarctic Survey from 
1986–1995.16,17 However, both studies are focused on 
reporting injury incidents only and report nothing of 
any illness. The British Antarctic Study reported a total 
of 3683 injury incidents over a 10-year period resulting 
in 2.19 injury reports per expedition member.17  Ex-
actly 66% of all injuries happened on Antarctic bases 
while the rest were reported from support ships at sea.17  
The data reported a high number of cold injuries such 
as frostbite (95% of cold injuries), hypothermia (3%), 
and trench foot (2%).18 Only 47% of land injuries and 
46% of injuries on the ship were classified as work re-
lated.17 The rest were recreational injuries incurred 
while snowmobiling and skiing.19,20  In the Australian 
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Antarctic injury report, between 179 to 496 expedition 
members were either based on land or at sea over the 
nine years.16  The total number of reported injuries 
were 1,301 making for an incident rate of 1053.4 per 
1000 persons per year.16  Injury rates were higher at the 
land base than on ship and minor soft tissue injuries 
and minor fractures and joint injuries were the most 
common incidents.16  The activities resulting in inju-
ries were not reported but alcohol was a contributing 
factor in 13.4% of ship-based injuries and 6.7% of inju-
ries at the land base.16 

Commercial cruise ship 
expeditions

With the increasing popularity of the cruise tourism 
industry and the expansion of the industry into new 
markets such as the Antarctic, researchers have raised 
concerns about passenger and crew safety.21 Antarc-
tic cruise expeditions began to increase to large levels 
around 1992 and reached the level of 56,000 tourists 
expecting to set foot on the continent for hiking tours 
and wildlife watching opportunities in 2017–2018.6,22 
While there are number of case studies reporting sin-
gular cardiac events, falls while disembarking from 
inflatable boats, frostbite while kite skiing across the 
Antarctic, and encounters with penguins, giant petrels, 
and other birds, there are only two studies document-
ing the health challenges encountered on commercial 
Antarctic cruises.23–26 The first documented injury and 
illness patterns on a former Soviet Union flagged ice 
breaker converted to an Antarctic cruise ship; the sec-
ond study reported injury and illness patterns on four 
different cruise ships in 2010 and 2011.6,27

The former Soviet Union ice breaker converted into 
an Antarctic cruise ship made 11 Antarctic voyages in 
2004–2005. Cruise ships sailing to the Antarctic tend to 
be smaller cruise ships carrying approximately 100–150 
passengers. During these 11 voyages, the ship carried 
1057 total passengers from 30 different countries with 
voyages lasting 10 days.6  Table 3 documents the injury 
and illness complaints documented during the voyag-
es. Motion sickness (42%), infectious illnesses (17%), 
and injury trauma (15%) were the most documented 
complaints. While the study did not state the factors 
contributing to the high number of motion sickness 
incidents, each voyage cruised 600 miles through the 
notoriously rough seas of the Drake Passage on their 
way from Ushuaia, Argentina, to the Antarctic. Given 

the small size of the vessel in the rough seas, motion 
sickness complaints can be expected. The study did not 
mention any specific illness, the nature of any injury, 
or list any contributing factors to the injuries. However, 
the study noted the absence of any cold injuries and in-
cidents related to wildlife. It pointed to the heated ship 
and warm showers available after on-land excursions 
as the reason for the absence of cold injuries. Likewise, 
the absence of wildlife-related incidents was credited 
to expedition staff keeping tourists a safe distance from 
penguins, seals, and whales.6

Table 3. Most common medical complaints involving  
passengers aboard Antarctic cruise ships, 2004–2005

Condition Total  
number

Percent  
of total  
medical 

cases

Motion sickness 96 42

Infectious 39 17

Injury / trauma 34 15

Musculoskeletal 16 7

Neuro / Psych 15 6

Gastrointestinal 14 6

The second study documented injury and illness 
patterns among 2366 passengers on 26 voyages aboard 
four Antarctic cruise ships between 2010–2011.27 The 
Antarctic cruises averaged 14 days and reported 680 pa-
tient consults. However, 150 of the consultations were 
for motion sickness prophylaxis prior to the ships sail-
ing through the Drake Passage. Table 4 displays the most 
common injury and illness complaints from the remain-
ing active medical complaints. As in the previous study, 
motion sickness was again the most common complaint 
(27%). Pharyngitis and upper respiratory complaints in-
cluding bronchitis and pneumonia accounted for 23% 
of all complaints while injuries accounted for 14%. The 
nature of injuries were simple contusions, lacerations, 
and sprains. Out of the 74 documented injuries, 66% 
occurred while the passenger was on ship and 34% oc-
curring during land-based excursions. Table 5 reports 
five major events reported during the 26 cruises. One 
incident involved a fatality while the other four required 
medical evacuation from the ship.
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Table 4. Most common active medical complaints from  
four expedition cruise ships making 26 Antarctic voyages 

during 2010–2011

Condition Total  
number

Percent  
of total  
medical 

cases

Motion sickness 142 27

Pharyngitis / upper  
respiratory 122 23

Injury / trauma 74 14

Pre-existing condition 32 6

Gastrointestinal 21 4

Table 5. Severe health incidents occurring during Antarctic 
cruise ship expeditions

Incident Description

Cardiopulmo-
nary arrest

71-year old male suffered cardiopul-
monary arrest while walking on shore.  
Fatal.

Myocardial 
infarction

60-year old male presented on-ship 
with substernal chest pain and 
suffered an inferior wall myocardial 
infarction.  Emergency evacuation 
from the ship.  Stenting of his right 
coronary artery.

Tendon  
disruption

46-year old male slid down a hill and 
suffered a quadriceps tendon disrup-
tion.  Evacuation from ship.

Hip fracture 76-year old male sustained a hip 
fracture from a fall on the deck of the 
ship.  Evacuation from ship.

Hip fracture Elderly female passenger suffered 
ahip fracture after a fall in her cabin.  
The cruise ship was crossing the 
Drake Passage.  Evacuation from ship.

Scientific cruises
Even though travel to the Antarctic is generally catego-
rized into land-based scientific expeditions and com-
mercial cruise ships, recent research has shed light 
on research-oriented scientific cruises. Such cruises 
typically involve long sea voyages where the scientific 
research is primarily conducted on the ship. Few, if any, 
land excursions are made and almost all passengers on 
the cruises are scientists.

A 2020 study of scientific cruises documented the 
health challenges on six scientific cruises between 
2004–2019. Each cruise set sail from New Zealand and 
traveled to the Antarctic via the Southern Ocean.22  
Each cruise carried 40–45 people (244 people in total) 
for a duration of 6–7 weeks at sea. Table 6 documents 
196 clinical presentations made on the six cruises. Der-
matological conditions (viral, bacterial, and fungal) 
such as dry skin, eczema, skin fissures, burns, and dry 
lips were by far the most common presentation on the 
cruises (31%). 

Table 6. Most common clinical presentations from six  
New Zealand to Antarctic research cruises, 2004–2019

Condition Total  
number

Percent  
of total  
medical 

cases

Dermatological 60 31

Musculoskeletal / soft 
tissue 37 19

General malaise 22 11

Motion sickness 20 10

Lacerations / abrasions 9 5

Respiratory 7 4

Gynecological / genitou-
rinary 6 3

Gastrointestinal 4 2

Oral / dental 3 2

Most of these resulted from the cold, low-humidity, 
and ultraviolet radiation the scientists were exposed 
to.22  Musculoskeletal and soft tissue problems such as 
ankle sprains, rotator cuff injuries, contusions, and tho-
racic and lumbar pain were the second most reported 
problems (19%). These were primarily attributed to the 
nature of the scientific work with various equipment 
from the ship.22 General malaise (11%) was attributed 
to pre-motion sickness as people adjusted to the mo-
tion of the ship and the physical and mental demands 
of their research. The same motion resulted in fall in-
juries and people losing their balance.22  Compared to 
other sea-based cruises, the lower prominence of mo-
tion-sickness on the scientific cruises was attributed to 
the fact most passengers were marine scientists and 
experienced in sea conditions.
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Conclusion 

This review reports injury and illness trends on sci-
entific expeditions, tourist-oriented cruise ships, and 
scientific cruises expeditions to Antarctica. Com-
pared to the early Heroic Age of Antarctic expeditions 
(1895–1922) when frostbite, scurvy, snow blindness, 
and death was common, contemporary travel expe-
ditions have transitioned to a time where deaths are 
uncommon and human activity on the continent has 
increased. Moreover, instead of facing the challenges 
of frostbite and scurvy, long-term land-based expedi-
tions now face musculoskeletal and soft tissue injuries 
related to moving equipment and supplies. Digestive 
problems such as constipation and dyspepsia are also 
a health challenge during the coldest months. Com-
mercial cruise ships traveling to the Antarctic primari-
ly encounter challenges such as motion sickness due to 
the rough seas of the Drake Passage and the small na-
ture of the cruise ships carrying less than 200 tourists. 
Frostbite is only a minor concern on cruise ships due 
to an easy retreat to a warm ship with hot showers and 
food. The emerging data on Scientific Cruises where 
most research is conducted aboard the ship identifies 
dermatological conditions such as dry skin, eczema, 
and dry lips as the major health challenge. Much of 
this is attributed to working in a cold, low humidity en-
vironment with exposure to ultraviolet radiation. Mus-
culoskeletal and soft tissue injuries are also a challenge 
on scientific cruises due to the nature of the research 
being conducted. Motion sickness, while still present, 
is less common on scientific cruises as many of the sci-
entists are experienced at sea. With the number of re-
search and cruise expeditions to Antarctica increasing, 
concerns over health challenges and human impacts 
on the Antarctic will continue to be raised. It is hoped 
that with time more accurate and more numerous 
studies reporting on health challenges in the Antarctic 
will emerge.
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