
QUICK TIPS 

(--THIS SECTION DOES NOT PRINT--) 
 

This PowerPoint template requires basic PowerPoint 

(version 2007 or newer) skills. Below is a list of 

commonly asked questions specific to this template.  

If you are using an older version of PowerPoint some 

template features may not work properly. 

 

Using the template 
 

Verifying the quality of your graphics 

Go to the VIEW menu and click on ZOOM to set your 

preferred magnification. This template is at 100% 

the size of the final poster. All text and graphics will 

be printed at 100% their size. To see what your 

poster will look like when printed, set the zoom to 

100% and evaluate the quality of all your graphics 

before you submit your poster for printing. 

 

Using the placeholders 

To add text to this template click inside a 

placeholder and type in or paste your text. To move 

a placeholder, click on it once (to select it), place 

your cursor on its frame and your cursor will change 

to this symbol:         Then, click once and drag it to 

its new location where you can resize it as needed. 

Additional placeholders can be found on the left 

side of this template. 

 

Modifying the layout 

This template has four 

different column layouts.  

Right-click your mouse 

on the background and  

click on “Layout” to see  

the layout options. 

The columns in the provided layouts are fixed and 

cannot be moved but advanced users can modify any 

layout by going to VIEW and then SLIDE MASTER. 

 

Importing text and graphics from external sources 

TEXT: Paste or type your text into a pre-existing 

placeholder or drag in a new placeholder from the 

left side of the template. Move it anywhere as 

needed. 

PHOTOS: Drag in a picture placeholder, size it first, 

click in it and insert a photo from the menu. 

TABLES: You can copy and paste a table from an 

external document onto this poster template. To 

adjust  the way the text fits within the cells of a 

table that has been pasted, right-click on the table, 

click FORMAT SHAPE  then click on TEXT BOX and 

change the INTERNAL MARGIN values to 0.25 

 

Modifying the color scheme 

To change the color scheme of this template go to 

the “Design” menu and click on “Colors”. You can 

choose from the provide color combinations or you 

can create your own. 

 

 
 

 

 

 

 

QUICK DESIGN GUIDE 
(--THIS SECTION DOES NOT PRINT--) 

 

This PowerPoint 2007 template produces a 36”x48” 

professional  poster. It will save you valuable time 

placing titles, subtitles, text, and graphics.  

 

Use it to create your presentation. Then send it to 

PosterPresentations.com for premium quality, same 

day affordable printing. 

 

We provide a series of online tutorials that will 

guide you through the poster design process and 

answer your poster production questions.  

 

View our online tutorials at: 

 http://bit.ly/Poster_creation_help  

(copy and paste the link into your web browser). 

 

For assistance and to order your printed poster call 

PosterPresentations.com at 1.866.649.3004 

 

 

Object Placeholders 

 
Use the placeholders provided below to add new 

elements to your poster: Drag a placeholder onto 

the poster area, size it, and click it to edit. 

 

Section Header placeholder 

Move this preformatted section header placeholder 

to the poster area to add another section header. 

Use section headers to separate topics or concepts 

within your presentation.  

 

 

 

Text placeholder 

Move this preformatted text placeholder to the 

poster to add a new body of text. 

 

 

 

 

Picture placeholder 

Move this graphic placeholder onto your poster, size 

it first, and then click it to add a picture to the 

poster. 
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Ciguatera fish poisoning in St. Thomas, USVI: trends over 30 years 

Ciguatera fish poisoning is caused by the consumption of reef fish 
containing toxins produced by Gambierdiscus dinoflagellates. There are 
an estimated 50-500 thousand cases per year worldwide, primarily in 
tropical and subtropical areas1. A few studies have suggested that 
there may be an increase in ciguatera incidence associated with 
increasing seawater temperature2, which would be concerning because 
of the potential higher disease risk that could occur with climate 
change.  
 
A second hypothesis is that there is an upper temperature threshold 
above which the number of cases would drop. In the south Pacific the 
highest incidence occurred from 28-30°C3. Less research has been 
done in the Caribbean and the relationship between seawater 
temperature and ciguatera incidence in this region is still unclear. 
 

Study Objectives 

• Calculate the incidence of ciguatera fish poisoning in St. 
Thomas and  compare it to estimates from 1980 

• Assess the relationship between ciguatera incidence and sea 
surface temperature (SST) over the same time period 

• Explore demographic and behavioral explanations for change 
in incidence 

INTRODUCTION 

METHODS 

RESULTS CONCLUSIONS 
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ADDITIONAL INFORMATION 

Please contact Elizabeth Radke at bethradke@epi.ufl.edu or visit the 
study’s website at www.caribcatch.org 
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Environmental factors 
(temperature, coral reef health) 

Toxin producing microalgae, 
Gambierdiscus dinoflagellates 

Herbivorous fish Carnivorous fish Human illness (gastrointestinal 
and neurologic symptoms) 

R² = 0.4939 
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Sea surface temperature (°C) 

Correlation between SST and ciguatera ER 
visits with one year lag, 1971-79 and 2002-11  

Incidence estimates of ciguatera in adults per 1000 

Data source 
 

1980 
 

2010/11 
(95% CI) 

Emergency room visits (adjusted for 
proportion of survey participants who visited 
the ER for their most recent ciguatera illness) 

18 
 

6  
(5-8) 

Current survey vs. Morris et al. 19824 
(age adjusted to nearest Census) 

14 
 

12  
(10-21) 

Current survey vs. McMillan et al. 19805  
(% of households) 

22% 
 

11% 
(8-14%)  

Data Collection 

We performed two island wide random digit dial telephone surveys of 
adults in St. Thomas in 2010 and 2011. We also performed a medical 
record review at the emergency room (ER) of the sole hospital on the 
island. Data for pre-1980 were obtained from past research on the 
island4,5. We were able to obtain counts for 1971-79 and 1995-2011, 
with gaps from 2000-01 and 2006. SST data  was obtained from 
National Oceanic and Atmospheric Administration’s Extended 
Reconstruction SST dataset. 
 

Analysis 

Average annual incidence among adults over the previous five years 
was calculated, weighting for age, education, and sex in 2000 Census. A 
second estimate used incidence of ER visits divided by the proportion 
who visited the ER for their most recent episode. We performed 
correlations between average SST and incidence of ciguatera ER visits 
with no lag and with a lag of one year, for 1971-11 and 2002-11. Finally, 
the effects of population changes in risk factors were assessed by 
applying strata specific incidence rates from the current survey for age, 
education, and fish consumption to the populations in 1980 and 
present day (2010/11 for fish consumption, 2000 for age and 
education). Estimated total incidences were calculated for each 
variable for both time periods, and the risk difference was obtained. 

Key Findings 

• Incidence of ciguatera fish poisoning in St. Thomas has not 
increased since 1980, based on multiple data sources. 

• Sea surface temperature has risen over the same period, which 
would be hypothesized to increase incidence. 

• It is unclear whether St. Thomas has reached an upper 
temperature threshold that is limiting ciguatoxin production or 
whether other factors, such as population changes in 
education and fish consumption, are obscuring the effect of 
temperature. 

 
Our results demonstrate the importance of ciguatera for residents of St. 
Thomas. Over twenty percent of survey participants reported at least 
one episode in their lifetime, and 1% per year are affected. However, 
based on survey data and emergency room visits, it appears that 
ciguatera incidence has declined or at least remained stable since similar 
studies were performed in 19804,5. 
 
We found an unexpected significant negative correlation between 
average SST and the ciguatera incidence from 1971-2011. This may 
indicate that with SST trending upward, St. Thomas has reached an 
upper temperature threshold that limits the amount of ciguatera. 
However, St. Thomas does not generally reach temperatures above 30°C, 
the threshold suggested by Llewellyn in the South Pacific3. 

 
It is also possible that other factors caused a drop in ciguatera that 
coincidentally correlates with the upward trend in SST. This is supported 
by looking at 2002-11, a more stable period of ciguatera incidence, as 
the negative trend does not exist. Our other findings also provide a 
preliminary indication that population changes in education and fish 
consumption are associated with changes in ciguatera incidence over 
time. Future research is needed to better characterize the factors 
associated with ciguatera in this region to improve our understanding of 
how the human effects of harmful algal blooms such as ciguatera can be 
prevented.  

RESULTS 

807 individuals participated in the telephone surveys. Of the participants, 
186 (23%) had ever had ciguatera. When asked about their most recent 
illness, 30% (95% CI=21-39%) reported visiting the emergency room. 
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Sea surface temperature (°C) 

Correlation between SST and ciguatera ER 
visits with one year lag, 2002-2011 

Risk differences of ciguatera from 1980 to 2010/11 
based on population changes in risk factors 

Variable 1980 2010/11 
Risk difference  

per 1000* 
Fish consumption 3 or more 
times a week 

12% ~33% -3.1 

Education – Less than HS 50% 39% 

-1.3 HS graduate 26% 26% 

Some college or more 24% 35% 

Age –Under 18 42% 32% 

+1.7 
18-44 39% 35% 

45 to 64 14% 25% 

65 and above 5% 8% 

Total -2.7 

*Strata specific incidence not shown; risk difference calculations assume 

strata specific risk remained constant from 1980 to 2010/11. 
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