
Lyme Disease in New England  

Correlation Between Lyme Disease Prevalence and Land Use 

Over the past few decades, there has been an increase in 
the population density of  blacklegged ticks (Ixodes scapu-
laris) in New England (Khatchikian, 2012). These ticks are 
vectors for the Borrelia bacteria, which causes Lyme dis-
ease in humans (Minkhoff, 2016). The reason for the in-
crease in Lyme disease is still being debated, but one hy-
pothesis is that the deciduous forests where black-legged 
ticks reside in are expanding (CDC, 2019).  The purpose 
of  this study is to see if  there is a correlation between the 
number of  Lyme disease cases and the number of  ticks 
positive with Borrelia bacterium that were found via pas-
sive surveillance for the years of  2000, 2010 and 2018. 
Additionally, this was compared to New England land us-
age data in 2001, 2011 and 2016 to see if  there is a corre-
lation between the number of  Lyme disease cases with ar-
eas that are deciduous forests. The goal is to see if  chang-
es in land use explains the increase of  Lyme disease cases 
in New England.  

Publicly available Lyme disease data was obtained from 
the CDC. The dataset included Lyme disease cases from 
2000 to 2018; only the data for 2000, 2010 and 2018 was 
used. This data was joined to a shapefile from the U.S 
Census that contained the counties for the New England 
states of  Connecticut, Maine, Massachusetts, New Hamp-
shire, Rhode Island and Vermont. The number of  Lyme 
disease cases was spatially analyzed by normalizing the 
count with the population of  each county. The resulting 
rate was displayed on the county level using choropleth 
maps. Data from tickreport.com is comprised of  ticks 
found by  people residing in the United States that were 
sent to the Laboratory of  Medical Zoology at the Univer-
sity of  Massachusetts-Amherst for testing. The ticks are 
tested for all types of  pathogens that give rise to tick-
borne diseases. For this project, the data was narrowed 
down to I. scapularis ticks that tested positive for the Bor-
relia bacterium from the years of  2010 and 2018. Tick 
testing started in 2006, so data prior to 2006 is not availa-
ble. This data was also joined to the shapefile containing 
New England counties. A thematic map of  ticks was cre-
ated using dot density and this data was superimposed 
over the choropleth maps showing Lyme disease cases. 
Data for land use was obtained from the National Land 
Coverage Data (NLCD) for 2001, 2011 and 2016. Only da-
ta for deciduous forest was selected for analysis. The re-
sults of  this map was compared to Lyme disease to see if  
there is a correlation. Additionally, temporal analysis was 
done to see the changes in New England land use over the 
span of  15 years. 

The lack of  correlation between ticks found and Lyme 
disease prevalence can be explained by the fact that the 
ticks that tested positive for Borrelia bacterium doesn’t 
necessary indicate that a person was infected with Lyme 
disease. Additionally, the tick data may be skewed because 
the lab that tests the ticks is at University of  Massachu-
setts –Amherst, so there is a greater number of  ticks that 
are positive for Borrelia bacterium in Massachusetts com-
pared to other New England states. The lack of  correla-
tion between land use and Lyme disease prevalence goes 
against previous research; results show that there has 
been deforestation occurring in New England while the 
CDC states that the increase in Lyme disease is due to ex-
pansion of  habitat. A limitation of  this study is that com-
parison between Lyme disease prevalence and land use is 
done by visual examination. For future research, mathe-
matical modeling should be completed to see if  the rela-
tionship between Lyme disease, Borrelia positive ticks  
and land use is statistically significant and if  there are 
confounders affecting the associations. A strength of  this 
study is showing the choropleth map as a rate instead of  a 
count. Showing the data as a rate takes into account the 
population of  the counties and gives a more accurate de-
piction of  Lyme disease prevalence. The goal of  this 
study is to inform public health by showing which areas 
of  New England have a high prevalence of  Lyme disease 
and which areas have dense forests, indicating a high 
abundance of  I. scapularis. This will inform public health 
professionals the areas of  New England that need to be 
targeted for primary prevention, so that the public can 
prevent themselves from being in contact with black-
legged deer ticks that may be infested with Borrelia bacte-
rium.   
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Figure 2. Land coverage for 2001, 2011, 2016 

* 

*No data recorded from Tick Report prior to 2006.  

Figure 1. Cases of  Lyme Disease in 2000, 2010 and 2018 

As shown in the choropleth maps, there has been an in-
crease in the prevalence of  Lyme disease in New England 
from 2000 to 2018. The choropleth map shows that out of  
all of  the states in New England, Maine has seen the 
highest increase in prevalence. Data from tickreport.com 
shows that there has also been a large increase in the 
number of  I. scapularis ticks positive with Borrelia bacte-
rium. There is an unclear correlation between the preva-

lence of  Borrelia bacterium positive ticks and areas that 
have a high prevalence of  Lyme disease. Looking at areas 
of  land use in New England, there does not appear to be a 
great discrepancy from 2001 to 2016,  but there are areas 
that have seen deforestation, such as in Massachusetts. 
Furthermore, there seems to be a slight correlation be-
tween  land use and Lyme disease prevalence; in north-
western New Hampshire, there appears to be more decid-
uous forests than the southern part and in 2018, there is a 
higher prevalence of  Lyme disease.  


