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Introduction
Ixodes scapularis, the deer tick, is a primary vector of Lyme 
disease, making it a critical public health concern.  Yet many 
biology studies are only a few years long, which may be 
associated with misleading inferences when projected into the 
future.

Objective: how do sampling method, timing, and study length 
affect patterns inferred in long-term deer tick datasets?

Hypotheses:

Methods

Results Discussion
Our results show the importance of long-term datasets and 

sampling technique for understanding deer tick populations. 
Figures 1A and 1B show than none of the datasets reached 

stability under 5 years, indicating that studies under 5 years will 
not have stable patterns, supporting (H1). In addition, Figure 1B 
shows significant differences in stability time for sampling 
larvae vs adults and nymphs, providing important insight on the 
impact of life stage on trend patterns.

Figure 2A shows that both sampling methods may work, but 
dragging is likely to be more inconsistent. Figure 2B shows that 
there is little difference between sampling methods statistically. 
So overall, results may vary more dragging, but differences are 
not likely to be significant, contrasting (H2).

Figure 3 shows the number of phase changes not affected 
significantly by start year of the dataset, contrasting (H3). This 
indicates that start year may not be an important factor in 
determining when phase changes happen.

So far, our analysis has helped us find important insights to 
factors that affect trends in deer tick data, which in turn can aid 
in understanding Lyme disease trends, which is important for 
monitoring public health.
Future plans:
Add more datasets to test our next set of predictions:
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Comparing geographical scale of the datasets 
(Created in ArcGIS)

Data Analysis - Then we ran the ‘bad breakup’ algorithm (1). 
This splits long-term datasets into different lengths to examine 
whether the truncated datasets would reach the same 
conclusions. We recorded years to reach stability and proportion 

significant right and wrong (relationships that match/do not 
match direction of slope). We also ran the regime shift 
detector (2) – which determines when large, sudden changes (3) 
in tick density/counts occurred within datasets. 

VS

Data Collection
We compiled 133 public 
Ixodes scapularis datasets 
that were 9+ years and 
recorded tick density or 
count from NY, MA, and NJ 
with two sampling methods –
standardized (dragging) and 
opportunistic (found on a 
person).

Misleading

N
u

m
b

e
r 

o
f 

p
h

as
e 

ch
an

ge
s

Media Coverage

Number of phase changes vs Media 
Coverage

Ye
ar

s 
to

 s
ta

b
ili

ty

Years in dataset

Dataset length vs years to 
stability

P
ro

p
o

rt
io

n
 

si
gn

if
ic

an
tl

y 
ri

gh
t

Proportion significantly right for 
each sampling technique

Dragging

Found on a
person

N
u

m
b

e
r 

o
f 

p
h

as
e 

ch
an

ge
s

Start year

Number of phase changes vs 
starting year of dataset

Cary Forest

Harvard Forest

(H1) (H2) (H3)

Fig2A: Boxplot showing years to stability 
grouped by sampling technique. We found 
significant differences in time to stability 
between standardized and opportunistic 
tick sampling (t = 4.1311, p = 6.451e-05). 
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Fig1A: Line chart showing years to reach 
stability for all datasets. Most of our 
datasets reached stability within 5 to 10 
years. In addition, we found none of the 
datasets  reached stability under 5 years.

Fig1B: Line chart showing years to reach 
stability for all datasets for each life stage.  
We found significant differences in time 
to stability between adults and larvae (t = 
-5.1721, p = 0.000186) and nymphs and 
larvae (t = -5.755, p = 0.0001107). 

Fig3: Violin plot showing 
phase changes as a 
function of dataset start 
year. N is the number of 
datasets in a given year. 
We found no significant 
differences in phase 
changes based on the 
timing of the study
(pre and post 1999,
t = -11.765, 
p = 3.088e-13).

Fig2B: Boxplot showing proportion 
significantly right by sampling technique. 
We found no significant difference in the 
proportion significantly right between 
standardized and opportunistic tick 
sampling (t = -1.9102, p = 0.05892). 
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