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Abstract

Background: Ships destined for, or departing from, U.S. ports of entry must report certain signs
and symptoms of potentially communicable diseases of public health interest among travelers to
the Division of Global Migration and Quarantine (DGMQ) at the Centers for Disease Control and
Prevention.

Methods: We reviewed ships’ varicella case and outbreak reports from January 2010 through
December 2015.

Results: DGMQ received 967 reports of varicella and 13 reports of herpes zoster. Most varicella
case-patients were 20-49 years of age (84.7%, 472/557) and were cruise ship crew members
(78.4%, 758/967). Most often, cruise ship crew member case-patients were born in or held
passports from Indonesia (21.7%, 80/369), Philippines (17.6%, 65/369), or India (17.3%, 64/369).
Ninety-nine varicella outbreaks were reported, including 439 varicella cases and one herpes zoster
case; 97 (98.0%) outbreaks occurred on cruise ships, and 90.2% of associated cases were among
crew members (397/440). Most varicella cases were in crew members, who are adults often from
tropical regions where varicella immunity is acquired later in childhood or young adulthood or
without varicella vaccination programs.

Conclusion: Varicella vaccination as appropriate for susceptible travelers, particularly crew
members, before maritime travel may decrease risk of varicella infection and prevent outbreaks on
ships.
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1. Introduction

U.S. Customs and Border Protection reported 13.5 million passengers and 5.1 million crew
members arrived at U.S. ports by cruise ships, and 35,000 passengers and 0.9 million crew
members by cargo ships, in 2014 [unpublished data provided to the Centers for Disease
Control and Prevention (CDC) by U.S. Customs and Border Protection]. The Centers for
Disease Control and Prevention’s (CDC) Division of Global Migration and Quarantine
(DGMQ) has jurisdiction over measures to prevent the entry and spread of communicable
diseases that arrive through U.S. ports of entry. Ships arriving at a U.S. port of entry are
required to report any shipboard deaths, suspected or confirmed cases of quarantinable
diseases, and illness signs and symptoms of public health interest (e.g., fever with skin rash)
among passengers or crews to the DGMQ Quarantine Station at or nearest the U.S. port of
arrival [1-3].

Varicella, commonly known as chickenpox, is one of the most commonly reported
communicable diseases on maritime vessels, comprising 35% of maritime illness reports
submitted to DGMQ from 2010 to 2014 [3-5]. Varicella is caused by the varicella-zoster
virus (VZV) and is characterized by a generalized, pruritic maculopapular vesicular rash that
lasts up to a week. Varicella is highly contagious, with secondary attack rates among
susceptible close contacts as high as 90% [6]. Reactivation of VZV results in herpes zoster,
or shingles. VZV can be transmitted by direct contact with vesicular fluid of skin lesions of
varicella or herpes zoster, inhalation of aerosolized fluid from skin lesions of acute cases, or
inhalation of infected respiratory tract secretions [6]. Exposure to herpes zoster can cause
varicella in contacts without history of varicella disease or vaccination. Varicella is usually a
mild disease in children, but adults and immunocompromised persons are at higher risk for
severe presentations with complications. Death from varicella infection is rare and is more
likely in immunocompromised persons [6].

Varicella is endemic worldwide, but its epidemiology varies by climate [6,7]. In temperate
climates, most children are infected by 10 years of age, with peak incidence during late
winter or early spring. In tropical climates, children acquire varicella at older ages, and a
higher proportion of young adults remain susceptible, resulting in a higher proportion of
cases occurring among adults. Relatively few countries have recommended any varicella
vaccination program, a majority of these countries being higher socioeconomic status
countries [8]. In the United States, introduction of the varicella vaccination program has led
to declines in varicella incidence, hospitalizations, and deaths, and has resulted in the
elimination of varicella seasonality [6]. Although varicella vaccination is not required to
enter the United States or for maritime travel or work, varicella vaccination in response to
cases occurring on ships has been recommended as a measure to reduce spread of varicella
on ships [4,7]. Cruise voyages last on average 7 days but can be several hours to several
months in length, and cruise ships can carry up to 3000 passengers and 1000 crew [9].
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Introduction of varicella in the semi-closed environment of maritime conveyances where
close contact is common can facilitate person-to-person transmission of varicella [4].

This analysis aims to identify and analyze reporting trends of varicella in passengers and
crew members and describe varicella outbreaks on board maritime vessels from 2010 to
2015.

Materials and methods

IlInesses and deaths reported to any DGMQ Quarantine Station are captured in the
Quarantine Activity Reporting System (QARS), a secure, web-based database. Investigators
queried QARS for maritime varicella and herpes zoster reports from January 1, 2010, to
December 31, 2015. A manual review of documentation and communication attached to
varicella and herpes zoster case reports was completed to collect variables not recorded in
QARS database fields. Reports with a final diagnosis of varicella, varicella/zoster, or zoster
as determined by a Quarantine Medical Officer were included in the initial list of cases.

Analysis of varicella and herpes zoster cases included description by patient’s age and
gender, vessel type, traveler type, traveler country of origin, illness symptoms, time on board
before symptom onset, hospitalization, and death. Month of symptom onset was analyzed to
describe seasonal trends. Time on board was defined as the number of days between the
embarkation date and symptom onset date. Response to individual cases was described,
including time from symptom onset to isolation and from symptom onset to report to
DGMQ.

Additionally, varicella outbreaks on ships were quantified and characterized by number of
cases reported in the outbreak, ship type, index case characteristics, days of clinical illness,
duration of outbreak response, index case time on board before symptom onset, number of
contacts, and response. An outbreak was defined as 3 or more cases with a final diagnosis of
varicella occurring on the same ship within a 42-day period. A person was considered a
contact if he/she reported 5 or more minutes of face-to-face contact with a person with
varicella during the infectious period, from 2 days before rash onset until lesions are crusted
(generally 4-6 days after rash onset), or direct contact with the fluid from skin lesions of
persons with varicella or herpes zoster [4]. The case with the earliest reported symptom
onset date in an outbreak was considered the index case. Cases with the same symptom
onset date were reviewed to identify the earliest case; the case identified as the index case in
QARS was considered the index case if investigators were unable to determine the earliest
case. Days of clinical illness during an outbreak were calculated as the number of days
between the index case’s symptom onset date and seven days after symptom onset of the last
case. Seven days was chosen because this typically is the longest duration of varicella
clinical illness. Duration of outbreak response was defined as the number of days between
the index case’s symptom onset date and 42 days (two incubation periods) after symptom
onset date of the last reported case in an outbreak.

Statistical differences for proportions and frequencies were evaluated using a chi-square test;
Fisher’s exact test was used when expected cell sizes were small. For continuous variables,
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statistical differences were compared using independent sample t-tests. Two sided p-values <
0.05 were considered statistically significant. Analyses were performed using SAS 9.3
(Cary, NC). All data used for this analysis were collected in the course of routine public
health practice, in accordance with CDC’s statutory authority. This analysis was considered
non-research under CDC policy, and was therefore outside the scope of IRB review
requirements.

3. Results

From January 2010 through December 2015, DGMQ received 967 reports of varicella and
13 reports of herpes zoster from maritime vessels. The majority of varicella cases were
among cruise ship crew members (78.4%, 758/967). Among those with reported
demographic data (Table 1), most varicella case-patients were male (79.9%, 520/ 651) and
between the ages of 20 and 49 years (84.7%, 472/557). Almost all cases of varicella and
herpes zoster had rash (99.8%, 978/980), and about half had fever (52.9%, 518/980).
Hospitalization was reported for few patients with varicella (2.5%, 20/539); one varicella
death was reported in a cargo ship crew member (0.1%, 1/967). Of the 13 herpes zoster
cases, 4 were among cruise ship passengers, 7 among cruise ship crew members, and 2 in
cargo ship crew members. One herpes zoster case in a cargo ship crew member was
identified as the index case in an outbreak with 3 additional varicella cases among crew
members.

Cruise ships reported 758 cases of varicella in crew members and 142 cases in passengers
(84.2% and 15.8%, respectively) (Table 2). Crew member case-patients were most often
either born in or held a passport from Indonesia (21.7%, 80/369), Philippines (17.6%, 65/
369), or India (17.3%, 64/369) (Fig. 1). Passenger case-patients were most often from the
United States (23.4%, 18/77), United Kingdom (11.7%, 9/77), Canada (9.1%, 7/77), or
Sweden (9.1%, 7/77) (Fig. 2). Of the 399 crew member and 99 passenger case-patients with
data on age, median age was 31 years (range 20-63 years) and 11 years (range 3 months—72
years), respectively. Among crew members and passengers with reported sex and age, more
case-patients were male (passenger: 56.6%, 60/106; crew: 82.5%, 395/479). For crew
members, the median number of days on a ship before symptom onset was 54, ranging from
6 days before boarding to 404 days on board. The median number of days passengers were
on board a ship before reported symptom onset was 3, ranging from 8 days before boarding
to 85 days on board.

The reported number of days between rash onset and isolation was significantly higher in
passenger than crew member cases, albeit the difference is small (1.1 vs. 0.6, p = 0.047)
(data available for 269 cases), while the reported number of days between rash onset and
report date to DGMQ was not different between crew member and passenger cases (2.9 for
both) (data available for 764 cases). Cruise ships reported cases in every month of the year,
with no distinct seasonal pattern of varicella reports (Fig. 3). Of the 487 cruise ship travelers
with reported hospitalization data, 4 (0.8%) hospitalizations were reported, all among crew
members.
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Cargo ships reported 63 (6.5%) cases of varicella during the study period (Table 1); no
distinct seasonality was identified (Fig. 3). Almost all case-patients were male (98.4%); and
the median age was 32 years (range 19-61 years). Varicella case-patients were most often
from or held a passport from Philippines (33/51, 64.7%), India (9/51, 17.7%), China (2/51,
3.9%), or the United States (2/51, 3.9%). The median number of days on board before
symptom onset was 15, ranging from 2 days before boarding the ship to 289 days on board.

The average number of days between rash onset and isolation of case-patients was 1.2
(standard deviation 1.4), and the average number of days between rash onset and report to
DGMQ was 5.7 (standard deviation 9.5). A cargo ship reported the only varicella death
during the study period (1/63, 1.6%) [10]; 31.3% (15/48) of the varicella case-patients
reported by cargo ships were hospitalized.

Four cases of varicella were reported from ships not classified as cruise or cargo ships.
Travelers on these ships were male and 10-49 years of age; 3 of 4 were crew members. All
reported rash, and 3 of 4 reported fever. All were on board 10-21 days before illness onset.
One traveler was hospitalized.

3.1. Varicella outbreaks

A total of 99 outbreaks of varicella were reported from January 2010 through December
2015 and included 439 cases of varicella and one case of herpes zoster; the case of herpes
zoster was the index case in an outbreak. Cruise ships reported 97 (98.0%) of the outbreaks
(Table 3), and the majority of the outbreak-associated cases were among crew members
(90.2%, 397/440). Outbreak size ranged from 3 to 14 reported cases, with a median of 3
cases per outbreak. Index case-patients were identified for all reported outbreaks; 79
(79.8%) were crew members, and 20 (20.2%) were passengers. One (1.0%) outbreak had
only passenger cases, and 69 (69.7%) outbreaks had only crew member cases. Of the 29
outbreaks with both passenger and crew member cases, 19 (65.5%) index cases were
passengers and 10 (34.5%) were crew members. The median number of days of clinical
illness in outbreaks was 33 days, with a range of 7-146 days.

Outbreak response generally lasted between 56 and 112 days (75.8%, 75/99, median 68
days). The median number of days on board the ship before the index case-patient’s
symptom onset was 8, ranging from 4 days before boarding to 282 days on board. A
majority of passenger index cases had symptom onset less than 10 days on board (94.7%,
18/19). More crew member index cases had symptom onset after 21 days on board (55.9%,
33/59).

Data on contacts of case-patients on ships were available for 49 of the 99 outbreaks (49.5%)
(Table 3). These 49 outbreaks included 236 varicella cases (49 index cases and 187 non-
index cases) and 2627 reported contacts identified. Documentation from ship-led
investigations sent to DGMQ reported that 13 of the 187 non-index varicella cases (7.0%)
were identified as contacts of a case during ship-led contact investigations. The remaining
174 of the 187 non-index cases (93.0%) were not identified contacts of a case during an
initial investigation; instead they were identified and reported as part of an outbreak when
they presented with varicella symptoms. Data on varicella immunity status of contacts was
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available for 40 outbreaks (40.4%), in which 1722 persons were contacted during
investigations (Table 3). A majority of contacts had not received varicella vaccine (15.3%,
264/1722) or did not know their varicella immunity status (67.7%, 1166/1722).

4. Discussion

Review of DGMQ’s Quarantine Activity Reporting System data from 2010 through 2015
shows that varicella is an important condition of public health interest for maritime travelers
and industry. Varicella can be introduced into the ship by both crew members and
passengers. Generally, varicella cases occurred more often in crew members who were
adults from tropical countries where varicella epidemiology differs from that in the United
States and were thus more likely to be susceptible. Because controlling outbreaks on ships
can be challenging due to the semi-closed environment and opportunities for close contact,
vaccination of crew members before boarding a ship may be a more effective approach for
decreasing the risk of varicella infection and preventing outbreaks on board ships.

Maritime travelers can be from all over the world. Passengers who developed varicella on
ships were more likely to originate from temperate countries (e.g., United States, Canada,
United Kingdom), whereas crew members were more often from tropical countries. This
analysis found that a majority of varicella cases on ships were among crew members who
were most frequently from Indonesia, Philippines, and India (similar to all crew members)
[unpublished data provided to the Centers for Disease Control and Prevention (CDC) by
U.S. Customs and Border Protection, 2015]. These and some other tropical countries do not
have varicella immunization programs, and varicella immunity there is typically acquired
later in childhood and young adulthood. Therefore, a higher proportion of adults remain
susceptible to varicella and may develop disease if exposed to VZV [7]. Outbreaks of
varicella among adult immigrants from tropical countries have been reported in countries
with temperate climate [11-13].

The semi-closed environment of a ship where travelers are in close contact with one another
while on board but embark and disembark in various locations can facilitate exposure to and
transmission of varicella among susceptible travelers. Studies have described varicella
transmission in other semi-closed environments [14—16]. Cruise ship populations regularly
change with new groups of passengers boarding the ship each voyage and crew rotating.
Cargo ship crew members may disembark on voyages that typically include many countries
and ports throughout the world. The rapid movement of vessels between ports leads to
increased exposure risk to varicella among crew members and passengers [17,18].

We also report on transmission of VZV on board ships. Overall, more outbreaks had crew
members identified as index cases; however, less than half of the crew member index cases
associated with outbreaks reported varicella symptoms within 10 days of boarding the ship.
It is possible that many crew members contracted varicella while on board ships or when
they disembarked during the voyage or by contact with a traveler not identified in an
outbreak investigation. Passengers are on the ship for less time than crew members, and in
this analysis 98% reported symptom onset within 10 days on board. Therefore it is likely
that passengers may have been infected with VZV before boarding a ship. More outbreaks
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with both crew members and passengers identified passengers as the index cases, which may
suggest that varicella was introduced on the ship by passengers, initiating outbreaks among
susceptible crew members. The risk of exposure to varicella appears to be year-round for
susceptible travelers, as no discernable seasonal trend for varicella cases reported from ships
was identified (Fig. 1). Adults have a higher incidence than children of complications,
hospitalization, and death (although rare) due to varicella [6,19]. Crew members on cargo
and cruise ships who are susceptible, therefore, have a higher risk of complications if they
are infected with varicella. Additional risk of exposure to varicella for susceptible persons
comes from travelers with herpes zoster, as a person with active herpes zoster can transmit
VZV to susceptible contacts [6].

Controlling the spread of varicella on board can be difficult. DGMQ recommends that
travelers who develop varicella or herpes zoster while on board a ship be medically
evaluated. Travelers who develop varicella should be isolated in their cabins or quarters until
all lesions have crusted over or no new lesions appear within a 24-h period [4]. Passengers
and crew members who may have been exposed to a person suspected of having varicella
should be identified and assessed for evidence of immunity to varicella [4]. Contacts who
have no evidence of immunity should be provided with postexposure prophylaxis varicella
vaccine within 3-5 days of exposure. Susceptible crew members who do not receive
vaccination should have no contact with passengers and minimize contact with other crew
members from the 8th through the 21st day after exposure. Ship medical staff should
actively monitor all susceptible crew members up to 21 days after exposure [4].

Implementation of measures to control varicella outbreaks on ships remains challenging.
Our findings that the median number of days of clinical illness in outbreaks was 33 and >
80% of outbreak responses lasted 56 or more days confirm these challenges. Identification
of all contacts and recall of immune status are important aspects for controlling spread of
varicella. However, we found that most cases associated with outbreaks likely were not
identified during contact investigations, and information on the immunity of contacts was
frequently missing. It may be difficult for travelers to remember who they may have exposed
unless it was a roommate or close friend or colleague, given the regularly changing
population on many maritime conveyances. Previous studies have found that proof of
immunity has been inconsistent among travelers [18,20,21]. Additionally, both cruise and
cargo ships carry limited medical crew and supplies; therefore, a ship’s response to a single
case of varicella may be limited, hindering response during an outbreak. Cargo ships
typically are not staffed with physicians, and that lack can delay the diagnosis, treatment,
and reporting of varicella case-patients. Because of the challenges in isolating cargo ship
crew members on board, crew members who need to be isolated often disembark the ship
and are isolated in hospitals or hotels until well. This policy could explain for the high
number of cargo ship varicella case-patients being hospitalized in our study. The unique
factors associated with controlling varicella on ships suggest that the strategy to identify and
isolate cases and to identify and vaccinate contacts as cases occur is not sufficient to halt
outbreaks in these settings.

Varicella vaccination of susceptible crew members may be an effective way to reduce spread
of varicella on ships; varicella vaccination has been shown to be cost-effective for the
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general population [4,18,22]. One dose of varicella vaccine is estimated to be 70%-90%
effective against infection, while 2 doses are ~92% effective [6]. Varicella vaccination is not
required to enter the United States or for maritime travel or work; however, CDC
recommends that cruise ship crew members have documented proof of immunity to vaccine
preventable diseases, including varicella, and that cruise ship passengers be up-to-date with
routine vaccinations before travel [7]. In the United States, varicella vaccination is included
in childhood immunization programs and also recommended for susceptible persons 13
years or older who have no contraindications [6,22]. Since our study found that varicella was
most often reported in crew members, efforts to vaccinate crew members likely would result
in the reduction of cases or disruption of spread while on board.

This analysis has several limitations. Reporting of iliness and death on board cruise and
cargo ships is passive and likely underestimates varicella on ships. Similarly, outbreaks of
varicella may have gone unreported or underreported, both in size and existence of outbreak,
to DGMQ because of this passive surveillance. Although the ability to compare the risk of
contracting varicella on a ship versus the overall risk in the United States or other
populations would have been helpful, due to limitations in these data, an accurate,
meaningful estimate of maritime varicella risk could not be calculated. Additionally,
passengers may be more reluctant than crew members to seek medical care or report
symptoms immediately while traveling, resulting in a longer time between rash onset and
isolation when compared to crew members. CDC’s protocols for collecting data on varicella
cases and recommendations for outbreak management changed during the study period,
resulting in missing data. Because some cases were not identified as part of an outbreak at
the time of reporting or were identified retrospectively by review of ships’ medical logs,
additional information requested from ships during varicella outbreaks was not available.

5. Conclusion

We documented that maritime travelers arriving at US ports of entry are at risk for VZV
exposure year round. Most varicella cases on ships were among crew members. While some
passengers or crew members may board the ship already infected, most crew members
acquire varicella during voyage. Management of varicella cases on board is critical to
protecting the health of susceptible and high-risk travelers. Although investigation of
contacts of cases is recommended, our analysis showed that contact investigations have
limited success in controlling spread of varicella because index cases may not accurately
identify all potential contacts. Given the year-round VVZV exposure on ships, the risk for
severe varicella illness and complications for adults, and the limited efficacy of contact
investigations, varicella vaccination before maritime travel could be a more effective strategy
to reduce the risk of varicella infection and protect the health of travelers.
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Varicella cases in maritime crew members.
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Fig. 1.
Countries of origin of maritime crew members from cruise and cargo vessels with varicella

reported to Division of Global Migration and Quarantine, January 2010-December 2015 (n
=423).
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Varicella cases in maritime passengers
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Fig. 2.

Countries of origin of maritime passengers from cruise and cargo vessels with varicella
reported to Division of Global Migration and Quarantine, January 2010-December 2015 (N
=79).
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Varicella cases reported to DGMQ

100
90
80
7
6
5
4
3
2
10

o O O O O O

=]

Page 13

93 91 93
84 82
77
75 71
67 68
57
42 B Cruise Ship
o Cargo Ship
16
9 7 8 7 7
3 2 0 2 0 2
Jan Feb Mar Apr May Jun Jul Aug ov Dec

u Sept  Oct N
Month of symptom onset

Fig. 3.
Month of symptom onset of varicella cases reported to Division of Global Migration and

Quarantine from cruise and cargo ships, January 2010-December 2015 (n = 963).
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Characteristics of varicella cases in maritime travelers reported to Division of Global Migration and
Quarantine, January 2010-December 2015.

Table 1

NIk Cargo ship Cruise ship

(N = 967) (N=63) (N =900)

n/N % n/N % n/N %
Gender
Male 520/651 79.9 61/62 984 455/585 77.8
Female 131/651 20.1 1/62 1.6 130/585 22.2
Age
<1 3/557 0.5 0/55 0.0 3/498 0.6
1-9 46/557 83 0/55 0.0 46/498 9.2
10-19 20/557 3.6 1/55 1.8 18/498 3.6
20-49 472/557 847 51/55 92.7 418/498 83.9
50 + 16/557 29 3/55 55 13/498 26
Traveler type
Crew member 823/967 85.1 62/63 984 758/900 84.2
Passenger 144/967 149 1/63 1.6 142/900 15.8
Symptoms
Rash 978/980 99.8 63/63 100.0 898/900 99.8
Fever 518/980 529 34/63 539  478/900 531
Time onboard before illnasonsetb'c
Less than 10 days 346/771 449 18/51 35.3 328/716 45.8
10-21 days 53/771 6.9 9/51 17.7 44/716 6.2
21-150 days 252/771 327 19/51 37.3 229/716  32.0
150 + days 120/771 15.6 5/51 9.8 115/716 16.1
Case-patient outcome
Hospitalized 20/539 2.5 15/48 31.3 4/487 0.8
Deaths 1/967 0.1 1/63 1.6 0/900 0.0

Page 14

a . - . . .
Four cases from ships that were not classified as cruise or cargo are included. Travelers on these ships were male and 10-49 years of age; 3 of 4
were crew members. All reported rash, and 3 of 4 reported fever. All were on board 10-21 days before illness onset. One traveler was hospitalized.

b
Date of fever onset was used as the date of symptom onset. If fever was not reported, date of rash onset was used. If no symptom onset dates were

reported, the date the case was reported was used as the date of symptom onset.

CFor passengers the embarkation date of the vessel was used if missing. For crew members, reports were reviewed, and those still missing were left
missing. This information may be missing for crew members if they have been on board a long time and don’t remember, or it was not reported and
was more frequently missing for crew members than passengers. One cluster embarkation date was set to missing as the embarkation date for the

index case could not be determined.
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Table 2

Characteristics of varicella cases in cruise ship travelers reported to Division of Global Migration and
Quarantine, January 2010-December 2015.

Crew member  Passenger

(N =758) (N=142) Comparison

n/N % n/N % p-value
Gender <0.0001
Male 395/479 825 60/106 56.6
Female 84/479 175 46/106 43.4
Age <0.0001
<1 0/399 0.0 3/99 3.0
1-9 0/399 0.0 46/99 46.5
10-19 0/399 0.0 18/99 18.2
20-49 394/399 98.8  24/99 24.2
50+ 5/399 13 8/99 8.1
Symptoms
Rash 756/758 99.7 142/142 100.0 1.0000
Fever 411/758 542 67/142 47.2 0.123
Timeon board before symptom onset <0.0001
Less than 10 days 190/575 33.0 138/141 97.9
10-21 days 42/575 7.3 2/141 14
21-150 days 228/575 39.7 1/141 0.7
150 + days 115/575 20.0 0/141 0.0
Outcome
Hospitalized 4/399 1.0 0/88 0.0 1.0000
Death 0/758 0.0 0/142 0.0
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Characteristics of outbreaks of varicella on cruise and cargo ships reported to Division of Global Migration
and Quarantine, January 2010-December 2015 (N = 99 outbreaks).

Mean/ Standard

median  deviation N %
Cases per outbreak 4.4/3 2.35
Ship type
Cruise ship 97/99 98.0
Cargo ship 2/99 2.0
Index case-patientstraveler type
Crew member 79/99 79.8
Passenger 20/99 20.2
Duration of outbreak response
Less than 56 days 16/99 16.2
Between 56 and 112 days 75/99 75.8
More than 112 days 8/99 8.1
Contact investigation (N = 49 outbreaks)
Contacted 2627/2627  100.0
Interviewed 1354/2627 515
Follow-up information reported 830/2627 31.6
Diagnosed with varicella 13/2627 1.6
Immune status of contacts (N = 40 outbreaks)
Not vaccinated 264/1722 15.3
History of disease 264/1722 153
Vaccinated 2211722 13
Immunity established by serology 6/1722 0.4
Unknown 1166/1722  67.7
Received postexposure vaccination (N = 40 outbreaks) 935/945 98.9
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