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Infectious Diseases on Cruise Ships

Arézou Minooee and Leland S. Rickman

They set up the mast again and spread on it the white sails,
and the wind blew into the middle of the sail, and at the cutwater
a blue wave rose and sang strongly as the ship went onward.
She ran swiftly cutting across the swell her pathway.

—Homer (Iliad 1:480—-483)

Travel by sea is one of the earliest forms of transportation.
From ancient times to the present, people have traveled by ship
for purposes of food obtainment, trade of goods, conquest,
employment, and leisure. Before ships were built large enough
to take long ocean voyages, the most relevant medical prob-
lems included drownings, injuries, and attacks by alligators,
sharks, whales, or other sea creatures. It was only after ships
sailed for more than a day or two that questions of food and
water supply, sanitation, ventilation, care of the sick and in-
jured on board, spread of plagues, and transmission of infec-
tious diseases began to arise. An estimated 4.5 million passen-
gers travel on cruises in North America annually [1].

Traveler’s Health

“Emporiatrics” is the modern term coined to describe the
science and health of travelers. The word actually comes from
the Greek emporos, meaning “one who goes on shipboard as a
passenger,” and iatrike, meaning “medicine” [2]. Infectious
diseases unique to persons who cruise are rare. We review
those illnesses that have been most thoroughly described in
association with recreational cruises. Relevant articles in the
medical literature tend to focus on outbreaks of gastrointestinal
and respiratory illnesses [3—8]. Although not published in the
medical literature, outbreaks of cyclosporiasis and varicella
have also occurred on cruise liners (Kim D, Centers for Disease
Control and Prevention, March 1999, personal communica-
tion).

Passengers need to be educated regarding the potential for
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the acquisition of infectious diseases, including potential zoo-
notic illnesses, while on shore and for specific activities off-
shore. Seal finger (cellulitis of the hand), for example, may be
seen during Antarctic cruises (figure 1). There are, by neces-
sity, limitations to the medical facility, design, space, equip-
ment, and supplies on cruise vessels [9]. Special consideration
should be made for elderly passengers [10] as well as immu-
nocompromised passengers (e.g., HIV-infected persons) [11]
who may present medical problems that require modification of
differential diagnosis and treatment regimens from those ap-
plicable for other patients.

Clusters of infections on commercial cruise ships demon-
strate that passengers and crew members, who may come from
a variety of countries and might not have been vaccinated, are
potential groups of susceptible persons at risk for disease.
Although one may be predisposed to various diseases on board
ships, infections transmitted during offshore or pre-cruise ac-
tivities may also become clinically evident during a cruise.
Exclusively ship-related infectious diseases, therefore, proba-
bly represent only the “tip of the iceberg” in terms of infectious
diseases (figure 2).

Shipboard Medicine in History

In response to outbreaks of plague following the arrival of
ships from the east during the Middle Ages, Venice and
Rhodes introduced the first regulations in 1377 [12]. Ships that
were examined and found to be carrying infected passengers or
crew were not permitted entry on land. Regulations typically
required such ships to remain in detention and isolation for a
period of 40 days. The word “quarantine” was thus derived
from the Italian word quaranta, meaning “forty” [13].

On 16 July 1798, President John Adams signed an Act for
the Relief of Sick and Disabled Seamen that represented the
first federal health entitlement program in the United States
[14]. The Marine Hospital Service (the forerunner to the Public
Health Service) was established by the federal government to
provide medical care to the sick and disabled American mer-
chant seamen. Every American flag vessel of >150 tons with
a crew of =10 was required to carry a medicine chest [15]. The
Marine Hospital Service issued a medical guide in 1881 enti-
tled “Handbook for the Ship’s Medicine Chest,” which dis-
cussed malarial fevers, dysentery, yellow fever, cholera, syph-
ilis, and smallpox [15]. The treatment of yellow fever, as
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Figure 1.
seal).

Hazardous wildlife in South Georgia (a southern fur

described in the handbook, is indicative of the nature of med-
ical practices in the late 1800s. For example, treatment began
with senna tea as a laxative; rubbing of the legs with mustard
water if the skin was very dry; and the administration of a nitre
mixture (consisting of saltpeter, water, and an alcoholic solu-
tion of ethyl nitrite) if the patient was vomiting and, if the fever
was not high, quinine.

The contributions of smallpox, scurvy, and rodent-associated
illnesses to shipboard medicine are of historical interest. Before
the description of vaccination by Jenner in 1798, smallpox was
one of the most serious diseases, frequently appearing in epi-
demic form and causing numerous deaths. The spread of small-
pox shaped the course of history, as it ensured the success of
many conquerors of nonimmune native populations. For exam-
ple, on sailing to the New World, Columbus introduced small-
pox to the native population, which caused the death of mil-
lions of American Indians by 1530 [16]. Smallpox probably
played a role in crippling naval forces and nullifying important
military campaigns as well. In 1779, for example, England was
saved from French invasion by an epidemic of smallpox that
occurred among the French fleet under the command of Count
D’Orvilliers, causing thousands of men to become ill [13].

Until 1747, when James Lind proved the value of lemon
juice in the prevention and treatment of scurvy, a vast number
of seafarers suffered and ultimately died because for months
they sailed in vessels with poor supplies of food sources of
essential nutrients. One historical account of such calamity
may be attributed to Anson’s celebrated voyages around the
world, in which two-thirds of the crews of his squadron died
from complications of scurvy [13].

Vitamin C deficiency (scurvy) may predispose one to gin-
givitis, a secondary bacterial infection of the gingiva. Recent
clinical trials of vitamin C for the prevention of the common
cold have, in general, revealed equivocal results [17]. In 1894,
a British expedition spent three winters in Franz-Joseph Land,

CID 1999;29 (October)

remaining healthy on a diet that included fresh meat but very
little lime juice. Although Lind’s results had indicated that
scurvy was a disease due to a deficiency of diet, in the late 19th
century the etiology of scurvy was studied in light of Pasteur’s
germ theory and, as one naval surgeon suggested, the benefit
obtained from lime juice was thought to have been that of an
antibacterial mouthwash [18]. The relationship of fevers to
scurvy was first noted by Lind, when he states in the postscript
of “A Treatise on the Scurvy” [19]: “If it be asked, whether an
infectious fever be rendered more violent and dangerous, by its
attack on a person of a scorbutic habit of body?” With the
discovery of its cause and prevention, scurvy is no longer a
threat to those who travel by ship but may be evident among
malnourished populations.

Transmission of typhus fever, caused by Rickettsia
prowazekii, on board ships was commonly associated with
crowding conditions, filth, and the lack of personal hygiene.
The significance of this disease was for centuries disguised by
the losses from scurvy, yellow fever, and malaria. Typhus fever
was one of the diseases responsible for the high death rate
among the crowded prison ships in New York harbor during
the American Revolution [13]. Preventive measures, such as
quarantine, delousing, and maintaining personal cleanliness by
the use of soap, were gradually adopted, and the incidence of
typhus fever decreased.

Plague, caused by Yersinia pestis, is usually transmitted
by the bite of a flea living on rats. Although plague is not
described in contemporary literature on shipboard illnesses,
the role of traveling ships is quite prominent in the trans-
mission and spread of plague. The Black Death, for exam-
ple, which spread along the established trading routes of the
Mongol empire, began around 1320, wiping out at least
one-third of the populations surrounding the Mediterranean
and adjacent lands [20].

Figure 2.
tica.

Expedition vessel M/S Explorer and icebergs in Antarc-
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Food- and Waterborne Infections

Outbreaks aboard cruise ships are of public health impor-
tance, given that ships are closed or semiclosed settings in
which infection may easily be spread and may be difficult to
control. Despite the substantial progress in knowledge of the
etiology and management of infectious diseases, there are
many reported cases of travel-related illnesses, specifically
ship-related, most of which are due to inadequate food han-
dling and water sanitation. Table 1 lists some of the reported
outbreaks of gastrointestinal disorders, their causal agents, and
possible mechanisms of transmission on cruise ships. Although
many infectious diseases may become evident while on a
cruise, only reported cases of infections acquired on cruise
ships will be discussed below. In the evaluation of the ill cruise
passenger or crew, pre-cruise and off-ship activities also need
to be considered.

The most common illness acquired by passengers or crew
members on board ships is travelers’ diarrhea. The risk of
infection is strongly associated with dietary indiscretions and
sanitary conditions. It is usually defined as the passage of three
or more stools per 24-hour period in association with vomiting,
nausea, fever, abdominal cramps, or tenesmus [46]. Guidelines
and recommendations regarding food and water acquisition for
the traveler have been described [47].

Ship-associated enteric pathogens causing disease are re-
ported in two reviews of foodborne illnesses [48, 49]. The
introduction of novel molecular methods to detect and differ-
entiate Norwalk-like viruses, for example, has provided a valu-
able complement to standard microbiological tests and epide-
miological studies. Methods of identification include the
examination of stool specimens for viral particles by electron
microscopy, the amplification of viral RNA by reverse
transcriptase-PCR, and further characterization by nucleotide
sequencing [50]. Of note, agents described as causing gastro-
intestinal illnesses may not always be readily identified. Patho-
gen(s) causing outbreaks of Brainerd’s diarrhea on cruise ships,
for instance, have not been identified [21]. Practical recom-
mendations for the prevention of gastrointestinal infections in
general, as well as on cruise ships, have also been reviewed
[51, 52].

Respiratory Infections

Ships provide an isolated environment that may increase the
passenger’s risk of infection if exposed to respiratory viruses.
High attack rates of influenza, for example, are typically seen
in closed settings such as cruises, military vessels, aircraft, and
institutions. The contemporary epidemiology of injuries and
illnesses among passengers on four recreational cruise vessels
originating in the United States in 1991 revealed that the most
common diagnosis for passengers and crew seeking care in the
ship’s infirmary was respiratory tract infection [53]. This di-
agnosis constituted 29.1% of all visits. Antibiotics also made
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up 7 of the top 15 oral prescriptions dispensed. Respiratory
illnesses, such as diphtheria, legionnaire’s disease, rubella, and
influenza, that have been reported on cruise ships are described
in table 2.

Transmission of tuberculosis is airborne, most often by
coughing or sneezing. Frequent overcrowding in a confined
environment such as on a cruise or during air travel may
increase the risk for infection. There are no published reports of
the transmission of tuberculosis on board cruise ships. Out-
breaks involving crew members and passengers of commercial
aircraft present conditions similar to those of cruises and have
been documented [65, 66].

Miscellaneous Infections

The practitioner on board should be aware of other infectious
diseases, such as infectious mononucleosis, poliomyelitis, sex-
ually transmitted diseases, and zoonoses, that may become
evident on board a cruise ship [67]. In addition, envenomations
are also a frequent issue confronting infectious disease practi-
tioners [68, 69]. Table 3 summarizes several potential infec-
tions that may pose a threat to all travelers. Medical resources
for the primary care provider at sea have been published
[70-78].

Serological markers for antibodies to hepatitis A and B
viruses have been shown among shipboard military personnel
in association with Caribbean deployment (hepatitis A) and
deployment in the South Pacific and India area [79]. It is
recommended that all travelers practice preventive measures
and seek vaccinations before departing to foreign lands.

Although transmission of malaria on board ships is appar-
ently uncommon, clinicians need to be aware that the clinical
manifestation of malaria may become evident during a cruise.
Historically, the principal persons to contract malaria were the
watering parties sent ashore to fill the casks with fresh water
[13]. All travelers visiting high-risk environments may help
prevent infection by wearing long-sleeved shirts and trousers to
avoid exposing their arms and legs. In addition, the proper use
of insect repellant and chemoprophylaxis is recommended.

Although gastrointestinal and respiratory illnesses were the
most common infections implicated in a review article of
medical logs from two passenger cruise ships with 7- to 10-day
cruises in the Caribbean, one case of bacterial meningitis was
also mentioned [80].

Yellow fever is an often fatal viral disease transmitted by the
bite of an infective female Aedes aegypti mosquito. Several
other species of mosquitoes are able to transmit yellow fever in
tropical forests as well. Although the clinical manifestation
may become apparent during a cruise because of the short
incubation period of 3—7 days, transmission of yellow fever on
board contemporary cruise ships is uncommon. Historically,
the disease spread from an original site of endemicity on the
west coast of Africa to the New World via the old slave trading
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Table 1.
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Several gastrointestinal illnesses reported on cruise liners.

Reference

Causal agent

Year

Comments

[21]

[22]
[23]

[24]

[25]
[26]

[27]

[28]

[29]

[30]
[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40, 41]
[42, 43]
[44]

[43]

Unknown (Brainerd’s diarrhea)

Campylobacter jejuni
Cyclospora

Escherichia coli

E. coli
E. coli

Norwalk virus

Norwalk virus

Norwalk virus

Norwalk virus
Salmonella infantis

Salmonella typhi

Shigella dysenteriae

Shigella flexneri 4a

S. flexneri 6

S. flexneria 2a

SRSV (possibly related to the
Snow Mountain agent)

SRSV

SRSV

Staphylococcus aureus
Vibrio cholerae 0139
Vibrio parahaemolyticus

Vibrio, Salmonella, E. coli,
and Shigella

1992

1984
1997

1975

1981

1984

1977

1986

1990

1992

1973

1970

1996

1989

1973

1994

1988

1995

1998

1983

1992

1974-1975

1976 and
1981

Outbreak of chronic diarrhea among 58 passengers on a cruise ship visiting the Galapagos Islands,
Ecuador; water handling and chlorination were deficient on board; therefore, consuming the
ship’s unbottled water or ice or eating fruits and vegetables washed with the ship’s water may
have been the vehicles of transmission; on examination, no etiologic agent was revealed

Case report of a 42-year-old man who developed febrile gastroenteritis following a Caribbean cruise

220 cases of cyclosporiasis reported among persons on a cruise that departed from Florida; eating
food items such as raspberries from Guatemala was significantly associated with risk for illness

Onset of diarrheal illness while on board among one-third of the passengers on two successive
roundtrip cruises carrying 900 passengers and 386 crew members from Miami to Nassau in the
Bahamas; mode of transmission is unidentified

Diarrhea among 7 of 10 passengers during a 5-day ocean cruise from Miami; eating potato salad
or eating at cold buffets on ship were associated with illness

Outbreak affecting 251 passengers and 51 crew members on board a cruise in the United Kingdom;
contamination of inadequately chlorinated water was the probable vehicle of transmission

Explosive outbreaks of gastrointestinal illness reported on five consecutive cruises; common-source
exposure, such as eating béarnaise sauce or tartar sauce on one cruise and probable person-to-person
transmission on the other four, were the suggested modes of transmission

Three outbreaks occurring on two Caribbean cruise ships, one of which appeared to be associated with
the Norwalk virus; deficiencies relating to water chlorination record-keeping, food preparation or
handling, and potential contamination of food were the possible modes of transmission

Outbreak affecting 217 of 527 passengers on a cruise ship in Hawaii, possibly due to the
consumption of fresh-cut fruit and stuffed eggs served at two buffets on board; sanitation
violations, such as wiping shoes with a cloth that was washed in a sink and later used for
preparing food as well as hitting spoons against the upper rim of a garbage can to remove
melon seeds, were examples of possible modes of transmission

104 cases of acute gastroenteritis reported on a cruise ship touring the Hawaiian islands; mode of
transmission was associated with the amount of ice consumed

Gastrointestinal illness among five persons (possibly due to the deplorable food handling practices
described by passengers)

Epidemic of typhoid on a British ship affecting 83 crewmen and passengers; one passenger, a 63-
year-old man, died of complications; the water supply was fecally polluted and might have been
the vehicle of spread

330 passengers affected aboard an Italian cruise ship in the eastern Mediterranean, with the
probable transmission vectors being smoked swordfish with salted cod

Outbreak aboard a cruise ship in the Caribbean, with 72 passengers and 12 crew members
affected; a case-control study suggested German potato salad served on board as the probable
vehicle of transmission

Gastrointestinal illness among 90% of 650 passengers and 35% of 299 crew members on a 7-day
Caribbean cruise liner; the ship’s water and ice were suggested as the probable vehicles of
transmission

Gastrointestinal illness among 586 passengers and 24 crew members on a Caribbean cruise ship, with
one death occurring (a 78-year-old man with diarrhea); mode of transmission remains unknown

Diarrhea reported by 70 passengers during a transatlantic journey from Great Britain to Miami; a
similar outbreak occurred on a previous cruise despite thorough inspection and cleaning of the
ship; vehicle of transmission was suggested to be contaminated bathrooms where person-to-
person spread of the agent may have taken place

378 reported cases during four cruises in the western Mediterranean; person-to-person
transmission was suggested

Explosive diarrhea and vomiting of sudden onset among 347 passengers and 28 crew members on
board a cruise liner from the Dominican Republic; passengers of two previous cruises on board
the same ship complained of similar symptoms (mode of transmission is being investigated)

Food poisoning on a Caribbean cruise ship associated with eating cream-filled pastries at two
separate meals

Tllness affecting cruise ship passengers in Southeast Asia; illness was associated with eating
yellow rice at a buffet restaurant in Bangkok

Gastrointestinal illness on two Caribbean cruise ships affecting 697 passengers and 27 crew members;
evidence showed that seafoods served on the ships were the possible vehicles of transmission

Two outbreaks among passengers after onshore visits to buffets where seafood or seafood salad
was consumed

NOTE. SRSV = small, round structured virus.
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Table 2. Several respiratory illnesses reported on cruise liners.
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Reference Causal agent Year

Comments

[54] Corynebacterium diphtheria 1997
variety gravis
[55] Influenza A (H3N2) 1987

[56, 57] Influenza A (H3N2) 1997

[58] Legionella-like organism 1984

[59-61] L. pneumophila 1994

[62] L. pneumophila 1994

[63] L. pneumophila 1998

[64] Rubella 1997

A case of diphtheria confirmed in an unimmunized 72-year-old woman who
developed a sore throat during a cruise around the Baltic Sea

Among cruise ship passengers traveling from Asia, 104 passengers
interviewed reported having developed acute respiratory illnesses

Outbreaks of respiratory illness on two cruise ships: one from New York
City to Montreal affecting 39 of 1,445 passengers and 3 of 631 crew;
and the second from Tahiti to Hawaii affecting 48 of 1,443 passengers
and 16 of 639 crew

Illness among 52 passengers on a cruise from Gothenburg to Bordeaux,
Lisbon, Cadiz, Casablanca, Lanzarote, Madeira, Cherbourg, London, and
back to Gothenburg; although Legionella was not confirmed, water
systems on board might have been reservoirs for Legionella pneumophila

Outbreak affecting 50 cruise ship passengers (16 confirmed, 34 probable)
identified from nine cruises; exposure to whirlpool spas was strongly
associated with disease

A case of legionnaires’ disease associated with each of two consecutive
Mediterranean cruises on the same ship; on investigation, problems with
the air handling units were revealed

Two cases of legionnaires’ disease reported among two passengers on
separate cruises to the southern Mediterranean (a 77-year-old woman and
a 71-year-old man); the ship’s water supply and plumbing system were
improved thereafter

Two clusters of rubella reported on commercial cruise ships from Florida to
the Bahamas

routes. Of all the diseases that decimated the crews of the old
ships, yellow fever was considered the most terrifying [13].
The disease is still endemic in Africa from coast to coast
between the south of the Sahara and Zimbabwe and in parts of
Central and South America. Those traveling to high-risk areas
should seek vaccination.

Vessel Sanitation

Following shipboard outbreaks of typhoid fever [32] and
shigellosis [35], the U.S. Centers for Disease Control (CDC)
established the Vessel Sanitation Program, also known as
“VSP,” in 1975 in cooperation with the cruise ship industry to
minimize the potential for disease outbreaks and to ensure a
healthful environment for passengers and crew. Every Ameri-
can ship with a foreign itinerary carrying =13 passengers as
well as all international cruise ships arriving at U.S. ports are
subject to unannounced inspections and, when necessary, re-
inspection by the CDC [81]. After inspection, all ships receive
a score that is published biweekly in the Summary of Sanitation
Inspections of International Cruise Ships, commonly referred
to as the Green Sheet, which may be found at the following
web site: www.cdc.gov/nceh/programs/sanit/vsp/vsp.htm. Ships
are rated on items such as water sanitation, food preparation and
handling, potential contamination of food, general cleanliness,
storage, and repair. A score of =86% is considered acceptable by
the CDC. It must be noted that no international maritime regula-
tion requires that there be medical personnel aboard cruise ships

[80], although Norway, Britain, and Italy have regulations in this
area [82]. Health care guidelines for cruise ship medical facilities
[83—85] as well as safety guidelines for the polar tourist [86], for
example, have been published.

Table 3. Diseases potentially acquired by travelers.

Cholera

Cyclosporiasis

Diphtheria

Gastrointestinal illnesses (travelers’ diarrhea)
Infectious mononucleosis
Influenza

Legionnaires’ disease
Malaria

Meningitis

Plague (or other zoonoses)
Poliomyelitis

Rubella

Sexually transmitted diseases
Tuberculosis

Typhoid fever

Varicella

Viral hepatitis

Yellow fever

Zoonoses
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Conclusion

Travel by sea has been an integral part of our history. Today,
cruise ships epitomize the enjoyable aspects of travel. They
represent a heterogeneous group of sailing vessels, from small
adventurer ships to large, several-thousand-passenger luxury
cruise liners. The level of sophistication of the medical facili-
ties may also range from barely adequate to well-equipped with
intensive care unit capabilities. There is potential risk for
infection when traveling by any means of transportation. Spe-
cial consideration should, therefore, be given to the prevention
of disease by maintaining sanitary conditions on board, pro-
viding maritime medical care for passengers and crew mem-
bers when necessary, and utilizing preventive measures (i.e.,
vaccinations). In the evaluation of ill cruise ship passengers
and crew, the type of cruise, cruise itinerary, passenger itiner-
ary, and offshore activities need to be considered. When trav-
eling abroad, the enjoyment of any trip ultimately depends on
the ease and comfort of conveyance.
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