
Research Question 
● What are the effects of nicotine on 

adolescent cockroaches?

Data Analysis and Results

Methodology
● Have 10 cockroaches for control and 10 for 

experimentation. 
● Cockroaches are a low cost effective model 

organism
● Observe the control groups behavior and use it to 

determine what is abnormal behavior.
● Then use the vape chamber to gas the test group and 

record abnormal behavior such as: more activity in 
movement, burrowing, and proximity to the vape 

Interpretation and Conclusion
● The results of this study are inconsistent with 

previous findings
● This data shows that the effects of nicotine on 

adolescents are less significant than previously 
thought. 

● Although the data showed a slight change, overall, 
behavior stayed the same.

HotBoxing Roaches: Investigating the effects of nicotine on adolescent madagascar hissing cockroaches 
(Gromphadorhina portentosa) 

Compound of Nicotine 



Introduction
The aim of this project is to discover the effect that nicotine has on adolescent 
cockroaches. In previous studies it was proven that exposure to nicotine 
promotes addictive behavior and increases in neuro activity. However, 
nicotine vapor effects have yet to be explored in adolescent roaches. This is 
an important question to explore because in today’s environment many 
minors are consuming nicotine substances everyday and this project can 
determine what behaviors nicotine can invoke in them.



Background and Previous Research

● Teens are more likely to get addicted to drugs like 
nicotine, alcohol, and opioids.  Research has 
demonstrated that adolescents exhibit a significantly 
higher rate of engaging in drug experimentation. 

● Using drugs early on, can permanently negatively 
affect the development a brain

● Cockroaches being used as model organisms can help 
gain insight on how nicotine affects adolescents. 

Minnesota Youth Tobacco Survey, 2017-2020



Research Question

What are the effects on 
nicotine on adolescent 

cockroaches?  



VARIABLES & HYPOTHESIS

Independent: Nicotine in the cockroaches

Dependent: Cockroach behavior

Controls: Environment, food, amount of nicotine, species of 
cockroach, & methodology.

Hypothesis:We predict that the nicotine will cause the 
cockroaches to have an increase in their movements and 
behavior.



Methodology ● Create a 3D-printed chamber with 
plexiglass lid for video recording 
that has ports at both ends for air 
and nicotine vapor. 

● Split the chamber into 4 quadrants.

● Divide the roches into 2 groups: 
control (10 cockroaches) and 
experiential (10 cockroaches) 

Control

Experimental

Vape 
side



Methodology     

● 3 administrations of air or nicotine 
per session at every 30, 50 and 90 
seconds.

●  2 minute video recordings  during 
each trial to analyze behavior.

● 7 days of vapor exposure.

Injecting air

Injecting nicotine



Methodology

● After each trial we would input the data from the video recorded by identifying how many 
cockroaches were in each quadrant per second.

● Then we averaged the control and test group numbers to compare the behavior of the for 
each day.



RESULTS
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Discussion

● The results of this study is valuable for our 
understanding of the effects of nicotine on 
adolescent organisms. 

● Previous research suggested nicotine may have 
addictive effects on adolescents, our study suggests 
the effects may be less significant than previously 
thought, at least in roaches.

● A limitation seen in the experiment was when 
putting the cockroaches inside the chamber, the 
time in between each one allowed for them to start 
at different zones and experience the nicotine vapor 
at different rates. 



Conclusion 

● The results of this study are inconsistent with previous findings, 
which show that the effects of nicotine on adolescents are less 
significant than previously thought. 

● Although the data monitored a slight change, overall, behavior 
stayed the same.

● Through this, the results of our experiment did not accept the null 
hypothesis, suggesting there is no significant difference between the 
control group and the experimental group. 



Contribution

● This data could contribute to developing an effective intervention method for addiction in 
adolescents. This research could help public health campaigns focused on reducing vaping in 
adolescents, which could help mitigate nicotine-related health problems later in life or the use of 
other drugs in the future. 

● The results of this research could help guide public health officials in making regulations and 
policies aimed at reducing nicotine exposure to the youth all the while bringing awareness to the 
cause. 

Arizona Attorney General, Kris Mayes-
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