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used cannabis while programming
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35% out of 800 survey participants had 
used cannabis while programming

Professional programmers reported positive views on the 
impact of cannabis on brainstorming, neutral views on 
coding and testing, and negative views on debugging, 

design, and documentation

 Anti-cannabis hiring and retention policies are 
prevalent in software companies.

29% of software developers took drug tests 
for programming-related jobs



We present results from the first controlled observational 
study of cannabis’s effects on programming ability, 
reporting data from 70+ programmers and answering 

pre-registered research questions.

There is little empirical understanding of the true 
impacts of cannabis on programming.

We want to build a model to be used by individual 
developers and policy makers in making more informed 

cannabis and programming decisions
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TALK OUTLINE
◼ Motivation

◼ Study Design and Experimental Process

◼ Research Questions Answered
◼ Effects on Program Correctness 
◼ Effects on Programming Speed
◼ Difference in Program Method Divergence
◼ Effects of Cannabis Use History
◼ Programmers’ Stylistic Choices
◼ Programmers’ Self-perception

◼ Implications and Future Work 

6



7

DESIGN CONSIDERATIONS
       

        Goal: a rigorous model showing how cannabis use impacts programming

○ Achieving sufficient statistical power to answer our
 pre-registered research questions

○ Balancing ecological validity with 
experimental control

○ Maximizing participant privacy and safety



STUDY DESIGN
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STUDY DESIGN

In each session: 

1. short programming questions
(20min) 

2. LeetCode problems
(50min)

3. debrief
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2 easy (15 min each): 
1-D array + tree/linked list

1 medium (20 min): 
2-D array
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RESEARCH QUESTION 1 - Program Correctness
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RQ1: How does cannabis intoxication while programming impact program 
         correctness?

● Pre-registered Hypothesis: Programs will be less correct when written by 
intoxicated programmers.



RESEARCH QUESTION 1 - Program Correctness

14

RQ1: How does cannabis intoxication while programming impact program correctness?
● Pre-registered Hypothesis: Programs will be less correct when written by intoxicated programmers.

Problem Difference BH-p d

Short Programming Problems: 

Boolean -0.5% 0.846 0.03

Code-tracing -10.2% 0.003 0.42

Code-writing -10.5% 0.003 0.44

“Programming Interview” LeetCode Problems

Strings and 1-D Arrays (easy) -9.5% 0.049 0.28

Recursive Lists and Trees (easy) -14.0% 0.024 0.35

2-D Arrays (medium) -5.5% 0.460 0.15
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RQ1: How does cannabis intoxication while programming impact program correctness?
● Pre-registered Hypothesis: Programs will be less correct when written by intoxicated programmers.

Finding: Cannabis use decreases program correctness 
(0.0005 < p < 0.05, 0.28 < d < 0.44, 10 - 14% fewer passed 
tests).
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RESEARCH QUESTION 2 - Programming Speed 
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RQ2: How does cannabis intoxication while programming impact 
          programming speed?

● Pre-registered Hypothesis: Cannabis-intoxicated programmers will 
take longer to write programs. 
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RQ2: How does cannabis intoxication while programming impact programming speed?
● Pre-registered Hypothesis: Cannabis-intoxicated programmers will take longer to write programs. 

Problem Difference BH-p d

Short Programming Problems: (unit : second)

Boolean +0.5 0.465 0.10

Code-tracing +0.4 0.656 0.06

Code-writing +3.0 0.130 0.23
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RQ2: How does cannabis intoxication while programming impact programming speed?
● Pre-registered Hypothesis: Cannabis-intoxicated programmers will take longer to write programs. 

Finding: Cannabis use impairs programming speed 
(p < 0.04, d = 0.3, 10-14% slower). 
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High vs. Sober: How does Cannabis Impair Programming?

Normal 
Keystrokes

Delete 
Keystrokes

Programming 
While Sober

Programming 
While High

High vs. Sober: How does Cannabis Impair Programming?
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High vs. Sober: How does Cannabis Impair Programming?

Normal 
Keystrokes

Delete 
Keystrokes

Programming 
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Programming 
While High

High vs. Sober: How does Cannabis Impair Programming?

This decrease in speed is associated with typing 
slower, deleting more characters, and more time 

spent not typing.
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RESEARCH QUESTION 3 - Self Perception
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RQ3: Are programmers able to accurately assess how cannabis 
          impacts programming performance?
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RQ3: Are programmers able to accurately assess how cannabis impacts programming performance?

Fig. Self-reported subjective programming performance when high (compared to when sober)
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RQ3: Are programmers able to accurately assess how cannabis impacts programming performance?

Fig. Self-reported subjective programming performance when high (compared to when sober)

Most programmers can accurately judge relative 
programming performance while high (𝑟 = 0.59).
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Findings
Summary
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From programmers’ debrief:
● harder to focus and easier to get distracted
● more enjoyment, fewer worries, and decent insight into 

alternative perspectives
● accurate self-perception

We observe a significant impairment associated with 
ecologically valid cannabis use while programming (10% 
fewer correct tests, 10% slower programming). 



Insights for 
Company Policies and 
Developers’ Decisions
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The variance we observe in outcomes for cannabis 
intoxication is much less than the productivity variance 
already found in new hires.

A 10% difference is not large compared to such 
already-existing variance.

Some programmers in our sample received full correctness 
scores even while high, or performed better when high. 
Most were able to accurately recognize their own 
cannabis-related impairment or the lack of it.



The low observed magnitude of cannabis impairment, may 
indicate that strict drug policies might not be optimal uses of 

resources.

Insights for 
Company Policies and 
Developers’ Decisions
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The variance we observe in outcomes for cannabis intoxication is 
much less than the productivity variance already found in new hires.

A 10% difference is not large compared to such already-existing 
variance.

Some programmers in our sample received full correctness scores 
even while high, or performed better when high. Most were able to 
accurately recognize their own cannabis-related impairment or the 
lack of it.



CONCLUSIONS

In a controlled observational study with 74 participants, 

◼ At ecologically-valid dosages, cannabis intoxication impairs both program correctness 
and speed (10%). 

◼ Programmers can self-perceive performance differences even when intoxicated.
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We hope our results contribute to the development of evidence-based 
policies and help programmers make informed decisions.

Wenxin He (wenxinhe@umich.edu), Manasvi Parikh, Westley Weimer, Madeline Endres

Link to replication package
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There are several challenges and barriers 
in conducting cannabis and cannabinoid 
research



Cannabis Session Logistics

◼ used cannabis 10–15 minutes before the start of the session

◼ consume cannabis via vaping or smoking

◼ use the amount they would typically use when programming

◼ uploaded pictures of the product and indicated the amount
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STUDY POPULATION

Demographics: 
◼ 74 participants in total

◼ 72% Men, 20% Women, 8% Non-binary

◼ Age: 20 - 49, average 24

◼ 38%: Currently Employed at a CS-related job

◼ 50%: Undergraduate Student in CS related field

◼ 16%: Graduate Student in CS-related field

◼ 4%: Unemployed or N/A(REMOVE)
34

Eligible participants were at least 21, had used cannabis in the last year, and had smoked or 
vaped cannabis before. 



Cannabis impairs writing and tracing through programs.

High programmers often complicate 
their solutions and add extra 
conditionals while still missing edge 
cases
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Stylistic Choices

◼ added comments
◼ print statements
◼ helper functions
◼ additional test cases
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We find no significant style differences between programs 
written while high vs. sober (0.20 ≤ 𝑝 ≤ 0.85).



RESEARCH QUESTION  4 - Method Choice and Divergence
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RQ4: How does cannabis intoxication influence programmers’ algorithmic method 
          choice?

● Pre-registered Hypothesis:  Solutions to free-form programming problems by 
cannabis-intoxicated programmers will exhibit greater method choice divergence 
and diversity.
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We found no statistically-significant evidence that cannabis 
intoxication impacts implementation divergence (𝑝 ≥ 0.08).



Cannabis History Survey
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