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Introduction: 

In the year 1948, a British physiologist named Richard Doll published the first major 

studies that proved smoking could cause serious health damage, and published his findings 

that showed a close link between smoking and lung cancer  in the British Medical Journal in 

1950 (Doll, 1950).   This was a groundbreaking event, because up until the 20th century, 

this was the first time tobacco use was scrutinized and health implications had been 

called into question (Gilman and Xun, 2004). The United States Surgeon General's Report 

on Smoking and Health ‘doubled-down’ on Richard Doll’s reporting in 1964 by conducted 

its own study, and determined the dangerous correlation in the relationship between 

smoking and cancer, in a 20 year study (NIH, 1964).  With that being known, the tobacco 

companies have attempted to re-brand tobacco use over the years in the form of 

“vaporization.”  “Vaping” is the consumption of nicotine in the liquid form, heating the 

substance to the point steam is produced and inhaled.  Due to this repackaging, the 

assumption implies that “vaping” is not as harmful as smoking cigarettes and therefore 

must be safe to consume.  This trend has already started to infiltrate the high schools (in 

some regions middle schools) with the misconception that one form of nicotine is not being 

swapped out for another. 

https://en.wikipedia.org/wiki/Richard_Doll
https://en.wikipedia.org/wiki/Surgeon_General_of_the_United_States


Physiopathology: 

The reason why nicotine is so addictive is because a surge of endorphins in the reward 

circuits of the brain causes a brief euphoria when nicotine is administered (NIDA: Tobacco, 

Nicotine and E-Cigarettes, 2018).  Nicotine is absorbed into the bloodstream through the 

lining of the mouth and the lungs and travels to the brain in a matter of seconds (U.S. 

Department of Health and Human Services, 2014).  Like other drugs of abuse, nicotine 

increases levels of the neurotransmitter dopamine in these reward circuits, which 

reinforces the behavior of taking the drug, regardless of how it is consumed (NIDA: 

Tobacco, Nicotine and E-Cigarettes, 2018). 

Methods: 

In order to further determine the addictive characteristics of tobacco, an analysis of a self-

created dataset will be conducted.  The data utilized to assess the effects of smoking on 

high school level participants came from the 2015 Youth Risk Behavior Surveillance System 

(YRBSS, 2015).  A three-stage cluster same design was used to produce a representative 

sample of 9th through 12th grade students (YRBSS, 2015).  The survey was inclusive of all 

regular public, Catholic, and other private school students, in grades 9 through 12, in the 50 

states of America and District of Columbia.   

The national high school YRBS survey questions and dichotomous variables utilized to gain 

prospective of smoking consumption among high school students (grades 9 through 12) 

were: 

Q2.  What is your sex? 

A. Female 



B. Male 

/*Q2. = Qsnd = gender, A. = 1 = Female, B. = 2 = Male in SAS code results*/ 

 

Q4.  Are you Hispanic or Latino? 

A.  Yes 

B. No     

/*Q4 = Qfth = ethnicity, A. = 1 = Yes, B. = 2 = No in SAS code results*/ 

 

Q5.  What is your race? 

A.  American Indian or Alaska Native 

B. Asian 

C. Black or African American 

D. Native Hawaiian or Other Pacific Islander 

E. White 

/*Q5 = newrace = race , A. = 1 = Am. Indian, B. = 2 = Asian, C. = 3 = Black, D. =4 = Hawaiian, E. = 5 = 

White in SAS code results*/ 

 

Q33.  During the past 30 days, on how many days did you smoke cigarettes? 

  A.  0 days 

  B.  1 or 2 days 

  C.  3 to 5 days 

  D.  6 to 9 days 

  E.  10 to 19 days 

  F.  20 to 29 days 

  G.  All 30 days 

/*Q33. = newQ = smoking, A. = 1 = 0 days, B. = 2 = 1.5 days, C. = 3 = 4 days, D. = 4 = 7.5 days, E. = 5 = 

14.5 days, F. = 6 = 24.5 days, G. = 7 = 30 days in SAS code results*/ 

 



Q39.  Have you ever used an electronic vapor product? 

A.  Yes 

B. No 

/*Q39. = Qthn = vaping, A. = 1 = Yes, B. = 2 = No in SAS code results*/ 

These questions and how they were answered were used for specific bio-statistical testing 

that provide greater insight on patterns that would explain why/why not teens choose to 

smoke cigarettes. 

Results: 

The information provided by YBSS questions were converted into SAS to provide statistical 

analysis testing and graphs.  The Chi-square test is used to determine whether the variation 

in data due to chance or due to one of the variables that we are testing.   

 

 

 

 

 

 

 

 

 



/*Chi-square analysis*/ 
/*Q5 = newrace = race , A. = 1 = Am. Indian, B. = 2 = Asian, C. = 3 = Black, D. =4 = Hawaiian, E. = 5 = 
White in SAS code results*/ 
/*Q33. = Smkng = smoking, A. = 1 = 0 days, B. = 2 = 1.5 days, C. = 3 = 4 days, D. = 4 = 7.5 days, E. = 5 = 
14.5 days, F. = 6 = 24.5 days, G. = 7 = 30 days in SAS code results*/

 
 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



/*Chi-square analysis*/ 
/*Q4 = Ethn = ethnicity, A. = 1 = Yes, B. = 2 = No in SAS code results*/ 
/*Q33. = Smkng= smoking, A. = 1 = 0 days, B. = 2 = 1.5 days, C. = 3 = 4 days, D. = 4 = 7.5 days, E. = 5 = 
14.5 days, F. = 6 = 24.5 days, G. = 7 = 30 days in SAS code results*/ 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



/*Chi-square analysis*/ 
/*Q2. = Gend = gender, A. = 1 = Female, B. = 2 = Male in SAS code results*/ 
/*Q33. = Smkng = smoking, A. = 1 = 0 days, B. = 2 = 1.5 days, C. = 3 = 4 days, D. = 4 = 7.5 days, E. = 5 = 
14.5 days, F. = 6 = 24.5 days, G. = 7 = 30 days in SAS code results*/

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



/*Chi-square analysis*/ 

/*Q39. = Vap = vaping, A. = 1 = Yes, B. = 2 = No in SAS code results*/ 

/*Q33. =Smkng  = smoking, A. = 1 = 0 days, B. = 2 = 1.5 days, C. = 3 = 4 days, D. = 4 = 7.5 days, E. = 5 = 

14.5 days, F. = 6 = 24.5 days, G. = 7 = 30 days in SAS code results*/ 

 



 

 

The Chi-square value (<.0001) determines that there is some significance in our 

determination that race may play a significant role in the probability of the chances that a 

teenager will participate in smoking cigarettes.  Unfortunately, the results for this test may 

be a bit skewed due to the fact that 90% of the teenagers choose not to smoke.  The same 

estimation of skewness can apply to ethnicity as well, even though the Chi-square p value 

indicates a significant value (.0074).  Again, the Chi-square p value (<.0001) indicates that 

“vaping” may play a significant role in whether a teenager would choose to smoke 

cigarettes.  Although, due to the skewed numbers of the 91% of teenagers that chose not to 

don’t smoke in the first place, it is hard to say if the data in this case can be trusted. 

The regression model could be utilized to inform us of the impact predictive variables such 

as race, ethnicity, gender, and history of vaporizing would have on the dependent variable, 

which would be a measure of smoking consumption.   

 



/*Multiple regression analysis, newrace = race, Gend = gender,  Ethn = ethnicity, Vap = vaporizing*/  

 

As we can see with the results of running a multiple regression analysis test there can be a 

great deal of information that can be extracted the survey questions.   First of all, the R2 test 

represents the percentage of the dependent variable that is attributed by the independent 

or predicted variables.  Therefore, with an R2 estimate of 0.0662, the determination of 

whether a teenager would be experiment with smoking at 7% will be attributed to race, 



ethnicity, gender and vaping.  All independent variables expect gender (p value=.9502) 

play a significant role in the determination of whether a teen will smoke or not.  Also, 

vaporizing indicates that it would have a negative effect on the determination of whether a 

teen will smoke.  Meaning, the more a teenager “vapes” the less likely they are to 

experiment with smoking cigarettes.  

Conclusion: 

Given the information we were able to come up with, it appears that smoking does not 

seem to be gender specific, seeing that our significance test for gender (p value = 0.9502) in 

our regression test was greater than 0.05.  Vaporizing appears to reduce the likelihood of 

whether a teenager will take up smoking.  However, due to the fact that “vaping” is nothing 

more that inhaling liquefied nicotine it is debatable that using a vaporizer is any less 

hazardous than smoking cigarettes.  Thus, with the data that was collected of over 14,000 

teens, the fact that 91% of them don’t smoke at all proved to good and bad.  Bad, for the fact 

that without a more even distribution of smoking habits it is difficult to say if the 

information that was calculated is significantly accurate.  Good, because only 9% of our 

teen population are experimenting with smoking cigarettes.  This information is 

encouraging.  With enough research and asking the right questions that number has the 

potential to increase, once we can determine what keeps the other 91% from smoking and 

expose that information to the other 9%. 
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SAS Code: 

dm 'log' clear; 

libname jw 'f:\yrbs'; 

 

data jw.smoking; 

 set jw.yrbs2015; 

 

data jw.smokingj; 

set jw.smoking; 

if q33='A' then dcs=0; 

if q33='B' then dcs=1.5; 

if q33='C' then dcs=4; 

if q33='D' then dcs=7.5; 

if q33='E' then dcs=14.5; 

if q33='F' then dcs=24.5; 

if q33='G' then dcs=30; 

if q1='A' then dcs=12; 

if q1='B' then dcs=13; 

if q1='C' then dcs=14; 

if q1='D' then dcs=15; 

if q1='E' then dcs=16; 

if q1='F' then dcs=17; 

if q1='G' then dcs=18; 

if q2='A' then dcs=1; 

if q2='B' then dcs=2; 

if q4='A' then dcs=1; 

if q4='B' then dcs=2; 

if q5='A' then newrace=1; 

if q5='B' then newrace=2; 

if q5='C' then newrace=3; 

if q5='D' then newrace=4; 

if q5='E' then newrace=5; 

if q39='A' then dcs=1; 

if q39='B' then dcs=2; 

if q32='A' then dcs=0; 

if q32='B' then dcs=8; 

if q32='C' then dcs=9.5; 

if q32='D' then dcs=11.5; 

if q32='E' then dcs=13.5; 

if q32='F' then dcs=15.5; 

if q32='G' then dcs=17; 

if q33 = '1' then newQ = 1; 

if q33 = '2' then newQ = 2; 

if q33 = '3' then newQ = 3; 

if q33 = '4' then newQ = 4; 

if q33 = '5' then newQ = 5; 

if q33 = '6' then newQ = 6; 

if q33 = '7' then newQ = .; 

if q33 = '9' then newQ = .; 

if q1 = '12' then Qfst = 1; 

if q1 = '13' then Qfst = 2; 

if q1 = '14' then Qfst = 3; 

if q1 = '15' then Qfst = 4; 

if q1 = '16' then Qfst = 5; 

if q1 = '17' then Qfst = 6; 



if q1 = '18' then Qfst = 7; 

if q2 = '1' then Qsnd = 1; 

if q2 = '2' then Qsnd = 2; 

if q4 = '1' then Qfth = 1; 

if q4 = '2' then Qfth = 2; 

if q39 = '1' then Qthn = 1; 

if q39 = '2' then Qthn = 2; 

if q32 = '0' then Qtht = 1; 

if q32 = '8' then Qtht = 2; 

if q32 = '9.5' then Qtht = 3; 

if q32 = '11.5' then Qtht = 4; 

if q32 = '13.5' then Qtht = 5; 

if q32 = '15.5' then Qtht = 6; 

if q32 = '17' then Qtht = 7; 

run; 

 

proc freq data=jw.smokingj; 

table Qfst Qsnd Qfth Qtht newQ Qthn newrace; 

 run; 

 

proc print data=jw.smokingj; 

var q1 q2 q4 q5 q32 q33 q39; 

 run; 

 

 

proc contents data=jw.smokingj; 

run; 

 

proc print data=jw.smokingj; 

 

 

proc reg data = jw.smokingj; 

model newQ = newrace Qsnd Qfth Qthn; 

run; 

 

proc freq data = jw.smokingj; 

table newQ * newrace /chisq; 

run; 

 

proc freq data = jw.smokingj; 

table newQ * Qsnd /chisq; 

run; 

 

proc freq data = jw.smokingj; 

table newQ * Qthn /chisq; 

run; 

 

proc freq data = jw.smokingj; 

table newQ * Qfth /chisq; 

run; 

 


