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Travel Associated Cases of Chikungunya Fever, Rhode Island, 2014
MICHAEL GOSCIMINSKI, MT, MPH; UTPALA BANDY, MD, MPH; DIANE S. BRADY, MS, RN

Large outbreaks of chikungunya fever can occur when chi-
kungunya virus (CHIKV) is introduced into a susceptible 
population where the appropriate vectors are present (1). It 
has been long known that many countries located within the 
Carribean have conditions appropriate to support a CHIKV 
outbreak (2). On December 7, 2013, the World Health Orga-
nization reported the first local autochthonous transmission 
of CHIKV in the Americas. Subsequently, on December 13, 
2013, the CDC released a health advisory instructing U.S. 
public health officials and clinicians how to recognize, man-
age and report CHIKV infections in travelers returning from 
the Caribbean. By the end of 2014, the America’s had over 
1.1 million cases of chikungunya fever (3). 

Chikungunya fever is characterized by an acute onset of 
fever (typically > 102°F) and polyarthralgia. Other common 
symptoms may include myalgia, headache, arthritis, con-
junctivitis, nausea/vomiting and a macropapular rash. Acute 
symptoms usually resolve in 7–10 days, but joint pains and 
other symptoms may persist for months to years in some indi-
viduals (4). Rare complications have been documented (5). 

CHIKV is an Alphavirus that is transmitted to humans 
by infected Aedes aegypti and Aedes albopictus mosquitoes. 
Humans and other primates serve as the main amplification 
reservoir. Individuals infected with CHIKV are viremic from 
the day of symptom onset up to seven days post onset, after 
which the virus becomes undetectable by RT-PCR (6). Once 
exposed to the virus, most individuals exhibit symptoms 
and only 3% to 28% remaining asymptomatic. The incuba-
tion period is typically 3–7 days (range, 1–12 days) (4). The 
human immunogenic response to CHIKV is rapid with IgM 
detectable as early as four days after illness onset and IgG 
detectable a day later on the fifth day (6).

METHODS

Rhode Island’s initial suspect cases of chikungunya fever 
were reported to the Rhode Island Department of Health 
(RI DOH) by physicians who determined that an individu-
al’s clinical features and past travel history were consistent 
with the possibility of infection with CHIKV. Upon initial 
report, RI DOH investigators interviewed the reporting phy-
sician and/or suspect case by utilizing RI DOH’s Arboviral 
Case Reporting Form. The interview ensured that suspected 
cases met the appropriate criteria for specimen submission 

to the CDC’s Division of Vector-Borne Diseases Arboviral 
Testing Laboratory. If deemed appropriate, specimens from 
suspected cases were initially submitted to the RI DOH 
Laboratory which subsequently submitted them for test-
ing at the CDC. On June 13, 2014, RI DOH issued a press 
release stating that two travel-associated chikungunya fever 
cases were confirmed in Rhode Island. A RI DOH Provider 
Advisory requesting that physicians report suspected cases 
of chikungunya fever to the Center for Acute Infectious  
Disease Epidemiology was also issued. 

Cases were defined as confirmed or probable by utilizing 
the 2014 provisional CDC chikungunya case definition. 
Confirmed cases had to have a history of fever or chills as 
reported by the patient or healthcare provider and either 
the presence of virus-specific IgM antibodies in serum with 
confirmatory neutralizing antibodies or the presence of 
nucleic acid in blood. Probable cases had to have the same 
clinical features, but only required virus-specific IgM anti-
bodies in serum with no other testing. Although not part 
of the 2014 provisional CDC chikungunya case definition, 
history of travel to a country where CHIKV was circulating 
was a key component for providers to identify individuals 
who may have been infected. Probable and confirmed cases 
were entered into Rhode Island’s disease reporting database 
(National Electronic Disease Surveillance System). 

Once CHIKV infections were confirmed in Rhode Island, 
physicians were encouraged to submit specimens from sus-
pected cases directly to reference laboratories without hav-
ing to initially report them to RI DOH. A RI DOH Provider 
Advisory was released on July 15, 2014 to instruct providers 
of this change, as well as how to report cases going forward. 
Positive CHIKV test results were faxed to RI DOH by labora-
tories and these cases were subsequently interviewed by RI 
DOH investigators. If the cases could not be located, medical  
records were requested from their providers.

The CDC recommended testing for dengue in individu-
als suspected of and tested for chikungunya fever. This was 
due to a number of reasons: both viruses are transmitted 
by the same mosquitos, both diseases have similar clini-
cal features, and the viruses can circulate in the same area 
and cause co-infections. Therefore, it is important to rule 
out dengue, as proper clinical management for dengue can 
improve outcomes.
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RESULTS
HEALTH confirmed its first two cases of chikungunya 
fever on June 13, 2014 in individuals who had traveled to 
the Dominican Republic. The onset of illness for both cases 
began while they were in the Dominican Republic and 
neither sought medical care until after returning to Rhode 
Island. Once in Rhode Island, both cases presented with 
fever, arthralgia and myalgia. 

Overall, from June 13, 2014 through December 31, 2014, 
54 cases of chikungunya fever were reported to RI DOH. A 

majority of cases were Hispanic, 40-59 years of age, female, 
resided in Providence County, and had traveled to the 
Dominican Republic. Although a high proportion of cases 
spent 5 – 15 days in the country they were visiting (22 cases, 
41%), a significant number stayed in the country they were 
visiting for 16 – 30 days (14 cases, 26%), or greater than 30 
days (12 cases, 22%). (See Table 1)

All 54 cases (100%) reported having arthralgia. This was 
followed by myalgia in 45 cases (83%), fever in 44 cases 
(81%), asthenia in 39 cases (72%) and the presence of a rash 
in 35 cases (66%). Other reported symptoms included stiff 
neck in 19 cases (35%), altered mental status in 10 cases 
(19%), headache in 6 cases (11%), seizures in 1 case (2%) 
and Acute Flaccid Paralysis in 1 case (2%). Three cases (6%) 
were admitted to a hospital. A majority of cases had their ill-
ness begin after returning to Rhode Island (22 cases, 41%). A 
significant number of other individuals had an illness onset 
within 7 days of returning to Rhode Island (10 cases, 19%) 
or on the day of their return to Rhode Island (6 cases, 11%). 
Combined, these three categories contain individuals who 
may have been viremic at some point upon their return to 
Rhode Island (38 cases, 70%). Three cases were co-infected 
with dengue. (See Table 1)

An average delay of 31 days (range 0–188 days) from illness 
onset to specimen collection was noted. Although some of 
this lag could be due to individuals waiting to return to 
Rhode Island before seeking medical care, further analysis 
of cases with an illness onset on the day of return to Rhode 
Island or soon after showed a delay of 24 days (range 1–157 
days) from illness onset to specimen collection date. Over-
all, 27 (50%) cases had specimens collected more than 20 
days after illness onset. An additional factor contributing 
to the delay in reporting cases was introduced after July 15 
when RI DOH advised providers to submit CHIKV speci-
mens directly to reference laboratories without the need to 
report suspect cases to RI DOH. After this point in time, 
there was an average delay of 15 days (range 5 to 51 days) 
from when specimens were collected to when positive 
test results were reported to RI DOH from the reference  
laboratory. (See Figure 1)

Characteristic Number of Cases Percent of Cases

Age (Years)

 0-19 7 13

 20-39 12 22

 40-59 23 43

 >= 60 12 22

Race/Ethnicity

 Hispanic 47 87

 White/Non-hispaninc 5 9

 Black/Non-Hispanic 1 2

 Unknown 1 2

Sex

 Female 35 65

 Male 19 35

County of Residence

 Providence County 52 96

 Washington County 2 4

Country where CHIKV Infection Acquired 

 Dominican Republic 39 72

 Puerto Rico 11 20

 Haiti 3 6

 Colombia 1 2

Illness onset related to return to Rhode Island

 > 7 days before return to R.I. 14 26

 <= 7 days before return to R.I. 10 19

 On day of return to R.I. 6 11

 After return to R.I. 22 41

 Unknown 2 4

Illness onset related to specimen collection

 <= 7 after illness onset 14 26

 8 – 20 days after illness onset 13 24

 >20 days after illness onset 27 50

Length of Time Spent in Country Visited

 5 – 15 days 22 41

 16 – 30 days 14 26

 > 30 days 12 22

 Unknown 6 11

Co-Infected with Dengue 3 6%

Figure 1. Comparison of the illness onset month of Rhode Island’s  

chikungunya fever cases versus the month the cases were reported  

to RI DOH for subsequent investigation.

Table 1. Characteristics of Chikungunya Fever Cases Reported in Rhode 

Island, 2014
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Of the 48 cases that had mosquito exposure history cap-
tured within Rhode Island’s disease reporting database, 88% 
had been to at least one high-risk location in the country 
they had visited. Of the 51 cases interviewed, 65% remember  
being bitten by a mosquito while traveling abroad. 

DISCUSSION

The emergence of CHIKV in the America’s during 2014 had 
an impact on the health of Rhode Islanders who visited the 
Caribbean, specifically the Dominican Republic. It is not 
known how many of these cases will suffer from long-term 
sequelae, as the RI DOH surveillance system does not spe-
cifically collect this information. Although the RI DOH data 
cannot be used to determine how many cases had long-term 
sequelae, the fact that 50% of the cases sought care more 
than 20 days after illness onset indicates that it is more than 
likely that a number of individuals had ongoing issues with 
joint pain, arthralgia, and other symptoms after the acute 
phase of the disease had passed. 

As mentioned previously, a majority of the Rhode Island 
cases were associated with travel to the Dominican Repub-
lic. The Dominican Republic confirmed their first case of 
chikungunya fever on April 3, 2014 (7) and a little over a 
month later, Rhode Island’s first cases began their illness 
onset while still present in the Dominican Republic. Accord-
ing to the 2011–2013 American Community Survey 3-Year 
Estimates calculated by the Unites States Census Bureau, 
the Dominican Republic was the most common country 
of origin for foreign-born Rhode Islanders. Of the 138,488 
individuals residing in Rhode Island who were foreign-born, 
21,995 (16%) were born in the Dominical Republic (8). In 
addition, in the same survey, 39,949 individuals residing 
within Rhode Island considered themselves of Dominican 
descent regardless of their country of origin (9). With the 
large number of individuals residing in Rhode Island who 
were either born in the Dominican Republic or consider 
themselves of Dominican descent, it is likely that a large 
number of individuals residing in Rhode Island travel to the 
Dominican Republic at any one point in time and possibly 
for extended periods of time visiting family and friends.

Rhode Island’s chikungunya fever cases provide an exam-
ple of how easily the transmission of CHIKV can emerge 
if the appropriate vectors and conditions are present in a 
population. The analysis of Rhode Island’s data show that 
as many as 70% of Rhode Island’s cases could have been 
viremic at some point after returning to Rhode Island. If the 
appropriate vectors were present in Rhode Island, this ‘reser-
voir’ of infected humans could have provided ample oppor-
tunity for mosquitoes in Rhode Island to become infected 
with CHIKV and subsequently infect other humans whom 
they might feed on. Also, as described above, there were 
considerable delays from when a symptomatic individual 
sought medical care, as well as the time between specimen 
collection and when results were available. Only 25% of 
Rhode Island’s cases sought medical care within 7 days of 
illness onset when the risk of local transmission could be 
mitigated by isolating viremic cases from mosquitos. This 

information is particularly important for geographical loca-
tions where Aedes aegypti and Aedes albopictus are abun-
dant. The risk in Rhode Island is minimal as both species 
have yet to become established in the state (10), though 
changing climate may impact this in the decades to come as 
appropriate environmental conditions move northward (11).
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