Julia Chambers 
Section Leader: Beth Cohen
Participation in Protocol Critique: No 

TITLE: Perceptions of Safety of Secondhand smoke from Marijuana versus Tobacco  
INVESTIGATORS: Beth Cohen, Julia Chambers  

RESEARCH QUESTION 
From 2017 to 2021, have the perceptions of the safety of secondhand smoke from cannabis versus tobacco changed in a prospective cohort of US adults? 

SPECIFIC AIMS
1. Describe changes in perception of safety of secondhand smoke from marijuana compared to tobacco from 2017 to 2021 
2. Reveal factors that may be associated with change in perception of safety 

SIGNIFICANCE
In the United States with the legalization of marijuana for medicinal and recreational purposes there has been increasing acceptance and support in the community for marijuana. Most believe that marijuana has at least one health benefit and 30% believe that marijuana prevents health problems.1 While other forms of cannabis are increasing in popularity with the legalization of marijuana, smoking is still the most common form.2 More than one in three Americans believe smoking a joint or secondhand smoke from joint is less risky than smoking a cigarette or being exposed to second hand smoke from a cigarette.1,3. Almost 20% and 8% of a representative sample of US adults believe secondhand smoke from marijuana (SHSM) is safe for adults and children, respectively.1 Although there are data to say that the pulmonary consequences of tobacco and marijuana may be different4,5 there is no data to say that it is safe or beneficial for the lungs. In fact, studies have shown that children exposed to SHSM have associated negative health outcomes including increased respiratory illness, cognitive deficits, behavioral issues6 but no evidence of increased ED utilization7 as some studies in adolescents exposed to SHSM.8 There are some animal models studies that suggest that even one minute of secondhand smoke from marijuana can impede endothelial function and therefore have the same cardiovascular consequences as tobacco.9 Our study seeks to longitudinally examine views on the safety of SHSM and see if those views have changed with the legalization of marijuana in more states. We also seek to compare the same respondents’ views of safety of second hand smoke from marijuana vs tobacco with respect to vulnerable populations ie pregnant women and children. 

METHODS
Study design: This project is a prospective cohort study of US adults who were provided with a survey via KnowledgePanel (GfK) about their patterns of use, sources of information, and views towards risk, benefits, and safety of cannabis and tobacco. The survey was distributed in 2017, 2020, and 2021. 

Subjects and Variables: The target population is all US adults however it would be logistically difficult and expensive to survey every individual in the US. Instead, we have a nationally representative sample of individuals above the age of 18 within the United States that have been selected by KnowledgePanel. KnowledgePanel is an established representative cohort of 90,000-100,000 individuals in the US populations that have been selected via phone records. From this larger pool, a representative subset of individuals was randomly selected to be provided a survey regarding views of risks and benefits of cannabis and tobacco. Given that this is not an opt-in cohort the hope is there will be more external validity to the results and therefore more generalizability. Furthermore, if those who responded to the survey did not represent the original representative cohort then certain individuals in the response group were weighted in such a way to better match the original cohort.  Inclusion criteria includes age>18 and individuals in the KnowledgePanel cohort with an oversampling of people in the age group 18-29 and in the state of California. Of those who were sent the cannabis risk/benefit survey only 60% responded. This same 60% was sent the subsequent survey in 2020 and then the of those who responded in 2020 they were sent the survey again in 2021. Knowledge Panel made it easy for participants by providing them with internet and a tablet to complete the survey if they did have not a way to do so. People were rewarded with points after completing the survey that they could use as cash equivalents through KnowledgePanel. Using this cohort of people makes the data more generalizable because many efforts were made to have the study sample be comparable to the larger representative cohort of individuals within KnowledgePanel and therefore the US population. 

Measurements: The primary predictor is time (year 2017 vs 2020 vs 2021). The primary outcome variable is “How does secondhand smoke from marijuana compare to secondhand smoke from tobacco?” This question is in the 2017, 2020, and 2021 survey so we will have more responses. The secondary outcomes are using questions that are only in the 2020 and 2021 surveys that compare secondhand smoke from tobacco and marijuana: (1) “How safe is it to expose children to secondhand smoke from marijuana” vs “How safe is it to expose children to secondhand smoke from tobacco”? (2) “How safe is it to expose adults to secondhand smoke from marijuana” vs “How safe is it to expose adults to secondhand smoke from tobacco”? (3) “How safe is it to expose pregnant women to secondhand smoke from tobacco” vs “How safe is it to expose pregnant women to secondhand smoke from marijuana”? The 2017 survey has the questions about marijuana secondhand smoke only but not the comparative question about tobacco. It will be interesting to see if those who believe secondhand smoke from tobacco also believe that secondhand smoke from marijuana is harmful or not. All of these variables are measured via multi-choice questions on a survey.
To reduce random error, we have selected a large sample size of representative individuals and ensured that the study sample of respondents does not stray far from the baseline characteristics of the larger KnowledgePanel cohort and therefore the US population. To reduce systematic error, we have asked questions about secondhand smoke for tobacco vs marijuana in the exact same way. Furthermore, the questions use the term safety rather than risk to try to circumvent any biases that may arise when you use a more negative word like risk. 
Confounders: My study is primarily descriptive so confounders do not play as large of a role in my study for the primary question. For the sub-analysis looking at factors that may be associated with the difference in perception of safety there could be several confounders especially if we are using time as surrogate for legalization of marijuana. Confounders include age, sex, race, ethnicity, state where a person lives regardless of legalization status, political status, reason for use (medical, recreational, or both), income, and education. We are addressing these by measuring them in the survey/questionnaire and then will adjust for them in my analysis. There are many more unmeasurable confounders. 
STATISTICAL ISSUES  
	The null hypothesis for my project is that from 2017 to 2021 people have not changed their perception of the safety of SHSM compared to secondhand smoke from tobacco. The alternative hypothesis is that from 2017 to 2021 people have changed their perception of the safety of SHSM—I anticipate more individuals believe that SHSM is safer than secondhand smoke from tobacco. My primary predictor is time – 2017 vs 2021. My primary outcome is based on the question in the survey “How does secondhand smoke from marijuana compare to secondhand smoke from tobacco?”. The answer to the survey is a likert scale but for the ease of comparison and generalizability of the results I will group them into dichotomous groups. The first is the “less safe” group which includes answers (1) “much less safe” and (2) “somewhat less safe” questions when comparing SHSM to secondhand smoke from tobacco. The second group is the “as safe or safer” group which includes answers (3) “as safe as,” (4) “somewhat safer” and (5) “much safer” when comparing SHSM to secondhand smoke from tobacco. The best statistical test to answer this question is a chi square test because both my primary outcome and predictor are dichotomous. I already had a set sample size of respondents to the survey so instead of calculating desired sample size the effect size is the important statistic to target. My sample size is 5900 individuals who responded to both the 2017 and 2020 surveys. I will use a two-tailed  of 0.05 and ß of 0.2. P0 is 0.373 based on data published from 2017 cohort1 of those who believed that secondhand smoke is safer than tobacco smoke. N1 and N0 both are 5900. That means that this study has an 80% power to detect an effect size of 3.98% and OR 1.1. I chose a two-tailed test since it tests both possibility of positive and negative differences since we are not sure which side the difference will fall on. I chose the  of 0.05 and ß of 0.2 because this is standard for most studies. I believe that finding an effect size of 3.98% should not be too difficult and am hopeful that we will have significant results in my study.   

ETHICAL CONSIDERATIONS 
	There are not as many ethical considerations because this is not a randomized control trial. For this study, as with all survey studies, confidentiality and anonymity are the most important factors to consider. Additionally, it is important to declare the purpose or intent behind the study to be included in the questionnaire so that participants understand for what the data will be used.  
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