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Lung cancer has increased at an alarming rate, greater than any other major disease. Table |
illustrates the increase in the male death rate over an eight-year period in Canada (10) and
comparesit with that for all other forms of cancer. This represents a 48% increase in male lung
cancer compared with a slight decrease in the total deaths from all other forms of cancer. In 1960
Winnipeg (8) had 80 deaths from lung cancer. There were 43 deaths from traffic accidents, 12
from tuberculosis in the same year and 35 deaths from poliomyelitisin 1953 when Winnipeg
suffered one of the most severe poliomyelitis epidemicsrecorded in any North American city.
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surgery and other treatment, lung cancer
still has a case fatality rate of more than
95% It is, therefore, essential that serious consideration should be given to methods of
prevention.

The Medical Research Council of Great Britain (14), the Surgeon General of the United States
Public Health Service (3) and the American Cancer Society (16) have all stated that thereis
sufficient evidence to establish a causal relationship between cigarette smoking and lung cancer.
They and others (4,5,12) have, therefore, advised the launching of educational campaignsto
reduce smoking. In view of this, the City of Winnipeg Hedth Department in conjunction with the
School Board decided to investigate present methods of education about smoking. As aninitial
step we decided to survey the present smoking habits of Winnipeg School Children from grade
fiveto grade twelve, inclusive. We felt that this would give us information about the pattern of
cigarette smoking in Winnipeg school children, the age at which smoking first started and a
baseline standard with which to compare the results of any educational program.
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MATERIALSAND METHODS

The population surveyed consisted of an estimated 25,103 students in grades five to twelve
inclusive. The survey was carried out in May 1960, and consisted of submitting a questionnaire
to the school children. This questionnaire was similar to that used by the London School of
Hygiene. (13)

The authors explained the questionnaire and its purpose to the principals of the schools, who in
turn interpreted it to the teachers who administered the questionnaire in the classrooms. The
guestionnaires were answered anonymously. Replies were made by circling the appropriate
answer and the students were informed that they could leave out any questionsthey wished. This
was to avoid any charges of prying into the private lives of the children and their parents. The
completed questionnaires from each classroom were placed in an envel ope and the academic
grouping of the class (e.g. Average, Above Average, Major Work, etc.) was marked on the
envelope by the principal or teacher. The data from each questionnaire (as shown) were placed
on an IBM punch card.

A repeat survey in a 2% sample of classrooms selected to give the same distribution of sex and
grades as the total survey was carried out with the authors administering the questionnaire. This
was done as a check on the validity of the answersin the original survey. Asit wasimpossibleto
complete this repeat survey before the end of the term, it was done in the fall, and the comparison
made with equivalent rather than identical classes.

In order to allow for considerable age and sex variation in the different academic groups we
calculated "Comparative Smoking Indices’
similar to the "Comparative Mortality
Indices’ used in studies on mortality rates
of specific groups to rule out effects of
different age and sex distribution. The
proportion of smokers for each age group in
the two sexes was cdculated for all 1
students i rrespective of academic grouping. 2
The figures obtained were then applied to 3. At what age did you smoke
1
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Comparative Smoking Index = Observed Smokers/ Expected Smokers.

Unity indicates that the proportion smoking in that group wasthe sameasfor adl students
combined, i.e. it represented an average smoking rate. Values greater than unity indicatea
smoking rate greater than average; values below unity, less than average.

The large number used in this survey gave figures which were highly significant on the chi
square test. Conclusions are based on this test.

RESULTS

A total of 22,386 questionnaires were returned and of these 502 were reected. Twelve from a
special classfor partially sighted children and 20 from a class of new immigrants learning
English were rgected, as these two groups could not be classified into grade and academic
achievement. The other 470 were rg ected because of incompleteness. Twenty-five had not stated
asex, and 36 did not state an age; 100 gave sex and age, and answered questions on their parents
smoking habits, but did not answer any questions about their own smoking habits and were
possibly non-smokers. In all 21,884, or 97.7%, of the questionnaires were used, representing
returns from 87.2% of the sudent population studied. Returns diminished with the higher grades:
grades five and six, 91.5%; seven to nine, 89.8%; and ten to twelve, 83.854c. Throughout this
report dl references to smokers means smoking one or more cigarettes a week unless otherwise
stated. Thisisthe criterion used by Horn et
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TABLE TI.—S8moring Hasrrs oF WinnirEG ScHoon CHILDREN, A Srupy oF 21,884 WINNIPEG SCHOOL STUDENTS GRADES 5 - 12
IncLusive, Max 1960

| Boys Girls

Grades Grades (frades Grades Grades Grades

5-8 7-8-8 10-11- 12 Ungraded &~f 7-8-9 10-11- 12 Ungraded
Number in groups. . .. .. .......... 3544 4847 2737 a7 - 3497 4702 2332 78
Neversmoked. .................. 59, 5%, 37.6%, 25.2%, 29.9%, 81.3% 56.9%, 41.4%, 87.7%

Had smoked, but not in last 4 weeks 31.89 33.19 26.89%; 35.1% 15.6% 24,59, 26.29%, 7.7%
Number smoked per week in last 4
weeks by those who smoked:

Lessthanl................ 2.9% 3.9% 3.3% 7.29%, 1.1% 3.1% 4.29 3.8%
1-4 per week. ............ 3.4%, 5.8%;, 4.09%, 12 407, 1.39% 4.3% 5.3% 9.0%
R e R 1.0% 3.6% 3.2%, 1.0% 0.4%, 2.9% 4.0%, 7.7%
10-19 .. . ... 0.7% 4 8%, 5.3% 5.1%, 0.19;, 2.9, 4.99%, 7.7%
20-89... . e 0.5% 5.1%, 8 87, 6.2 0.1% 2.99; 5.7% 5.19,
40o0rmore. . .............. 0.29%, 6,09, 23.4%, 3.1% 0.19%, 2.5% 8.3%, 1.39
Total (one or more per week)...... 5.89%, 25.49%, 44 7%, 27 . 8% 2.0, 15.5% 28.2%, 30.8%,
Fotal . cammmmmomnss 100.09; 100.69% 100.09; 100.0%; 100.0¢, 100.0%, 100.0%, 100.0C5
In Fig. | the bars indicate the per cent of 100 _ A%

students in each group who have smoked.

The space between the top of the bar and 1 B
the top of the chart, therefore, indicates the [ .
proportion of students who have never 1

smoked. Students who have smoked but [ o

704

were not smoking at the time of the survey _
are listed as "experimenters’ on the chart. 60- 60
Those smoking regularly were arbitrarily ' '
subdivided into "light" smokersif smoking >
1-19 cigarettes aweek, and "heavy" B
smokers if smoking 20 cigarettes or more awe%k"‘“

Boys smoke more than girlsin al grades. In *
elementary grades regular smoking was
very light although present, but about 40%
of the boys and 18% of the girls have
smoked their first cigarette. In junior high
school, smoking is not at all uncommon, )
254% of the bOyS and 155% of the girlS Fig. 2.—Per cent of stura;:;:s‘:vhn smoke more than one
smoking regularly. In high school 44.7% of  uigarette a week by age and sex. :

the boys and 28.2% of the girls stated that

they smoked regularly.

Table Il shows this increase by age and sex rather than by grade. It is seen that the greatest
increase occurs between 13 and 16 years of age (thejunior high school age group). Thereisalso
a shift to heavier smoking with increasing grades (Table Il), and Table IV shows these figures by
age for boys alone. This indicates that the median figure for the anount of smoking liesin the
1-4 cigarettes per week range for boys under 14 years of age. It then increases to 40 or more per
week by 17 years of age.



TABLE II.—BurvEY or S8Mokiyce Haeits or 21,884 WinnieEg Scroon Cumnrex, May 1060

{a) Students who smoke more than one cigarctte 1 week by age and sex.
(h) Ratio of girls to boys in the school population by age,

BOYS GIRLS
Smeoked more than one a week Smoked more than one 6 week  Ralio of girls
Age Total Number o Tolal Number %o to boys
) @) ® 7 ) @ %) (8)

9 29 1 3.4 ar — —a 1.96
10 731 8 1.09 %03 2 .37 1.10
11 13%4 60 4.30 1485 14 .94 L.07
12 1622 95 5.86 1731 55 3.17 1.07
13 18093 259 13.68 1725 135 7.82 4
14 1387 339 24.44 1406 260 18.49 1.01
15 1319 486 36.84 1218 209 24.55 92
16 1243 582 46 82 1193 303 32.4 .96
i7 971 487 50.15 766 252 32.90 .79
18 480 265 55.21 181 &b 30.39 .38
19 155 RY 56,13 39 g9 23.08 .25
20 25 13 52.00 2 — — .08
20 plus 26 21 80.77 3 2 66.67 .12

TOTAL 11,275 2703 23.97 10,600 1477 13.92 .94

TABLE 1V.—Boys Y AGE Wno HavE Ssogsp inv THE Last Four WEEKS

Number of cigarelies smoked per week

Lesa than

Age one -4 i-9 10-18 20-39 i0ormore Tolal
PP 1* 1 2
B i i e S R R S R 13* 6 2 2%
BE o v e e e e 45 474 6 2 4 1 105
T 46 55% 20 10 i} 4 141
LB v s R R S 82 114* 58 34 33 20 341
BE o s e R R s TR 69 02 63* 75 59 50 408
L0 o R S A 54 86 52 L05* 115 128 H0
I T W e 40 61} 58 81 137+ 246 622
PP 30 31 31 H2 105 268* 517
- Z O PP A 16 10 28 35 176 270
111 o 4 9 3 a9 17 49% 91
7 L A e 2 1 1 u* 13
DO TRIRR oo e P B T 1 1 1 2 17* 22
390 518 304 308 514 969 3093

*Indicates column ir which the median figure for number of cigarettos at each age will fall.

The relationship between parental smoking habits and those of the children is shown in Table V
and Fig. 3. Even where neither parent smokes, 20.8% of the boys had smoked in the last four
weeks. This proportion was increased by about 38% when either or both parents smoked, but

TABLE V.—REenamoxsir Berwesn Smokineg Hasirs or Stuoents Anp THosE oF THeIR PARENTS

A Srupy or 21,527 WINNIPECG S8CHOOL STUDENTS, GRAVES 5 - 12 [Ncuivsive, May 1960

Boys Girle
1 g2 3 4 g B 7 8

Both Nevther Both Neither

Father Mother parenis parend Father Mother parenis parent

smokes smokes smoke smokes smokes smokes smoke smokes

Number of students. ........... 3536 094 4518 2055 3241 876 4308 1909
Neversmoked................. 40.1% 39.6% 41 1% 45 .49, 63.5%, 57 .87, 38.29%, 69,06
Bmoked, but not in last 4 weeks.. 31.99% 31.6% 20 .59 33.89, 21.7%, 22.5%, 22 207 19.90,
Smoked in fast 4 weeks. . ..... .. 28,09, 28 8% 20.4%, 20,897, 14.8%, 19.79, 19.69, 11.1%,
Total. c.vveeeeeeeennns 100.0% 100.0% 100.09%  100.09% 100,09 100.0  100.05%  100.0%



there was no real difference in boys' habits
with the different positive smoking habits
of the parents.

Fewer girls smoke when neither parent
smokes than when parents smoke, and the
girl ismuch more closely tied to her
mother's smoking habits. Her smokingis
increased by 33% when the father is the
lone smoker, but by 76% when the mother
or both parents smoke.

Information on the smoking habits of the
parents as given by the studentsis shownin
Table VI. Therewas no statistical
difference between the answers of boy and
girl students. Only 18.41% of the students
have no parent smoking. There was no
guestion asked as to smoking amongst
other household adults, such as older
siblings and relatives, so that absence of
smoking at home probably occursin even
less than 18% of families. The most
common pattern was, for both parents to

o)

70 BOT:
] -—-r——r__
§ 50 4

LC

3L

‘A

7

S

Z

A ns

A

4 EA

FIORIRG
FLEETT

Fatler
Mother

Bath

Parents
glither
aratt

Fig. 3.—Relationship between amoking habits of students

Swoked-tut not in lant L wecks

Seaaked in last & weeks

GIHLS

NN\

s

XA

-
o
E
]
|
2

Haither
HTANE

Botin

Father
Mother

and those of their parents.

smoke, and next for the father aone to smoke. In less than 9% of the homes the mother was the
only parent smoking. The combined figures indicate that dmost 73% of the adult male parents

and 50% of the mothers smoke.

Smoking habits of students have an inverse
relationship with academic achievement
(Table VII). Thisinverse rdationshipis
shown more strongly in girls. The ungraded
classes do not conform to this patternin
either sex but the numbers are very small.

The repeat survey done in September 1960
was tabulated only asin Tablel, and
compared with asimilar tabulation of
equivalent classes from the same schoolsin

TABLE VI—8Mmoxing Hasrrs or ParentTs or 21,527

STURENTS (357 students did not answer this question)

Smokes Number o

1. Fatheralone. .. ...... ..... ... 6777 31.48
2. Matheralone. .................. 1870 8.68
3. Bothparents. ... ............... 8016 41.41
4, Neither parent.................. 3964 i8.41

TOTAL .. .. . . . .. 21,527 100.00
5 Father (143)................ .. 15,693 72_89
6. Mother (2 4+ 3)... . e 10,786 50.10

the original survey. The patterns were quite similar throughout and there was no statistical

difference in theresults.

Students were asked "At what age did you smoke your first cigarette?' Tabulation of the answers

to this question is complex, as the age a which the question was asked must be taken into

account. However, 565 stated that they had smoked by six years of age, and an additional 975 by



TABLE VII.—CoMPARATIVE SMOKING INDEX BY ACADEMIC STANDARD AND Six oF 21,8%4 WenNtre s Scunon SrUnENTS GRADES
5-12 INcLustvE, May 1960

Boys (Hiris
Ezpected Expected
Total f’?’o. of Total A? o. of
Type of elass number  Smokers  smokers .8.1* Number Smokers smokers C.8.1%
Hooours. . .....ooooiiiinn ool 183 26 7 .34 175 17 al 0.33
Majorwork. . ....... ... ..., 410 23 47 050 J44 11 28 0.39
Above average. . ... ........ 2011 224 362 0.62 2342 150 265 0.57
PEVCTHEL .« v s s wstiis 5780 1403 1407 1.00 5518 812 811 1.00
Belowaverage. ................ 2528 867 696 1.25 1955 376 276 1.36
Slow leaners. .. . . . . .. .. 266 129 86 1.50 197 85 43 1 96
Lingeraidadm cumssrepmsmnesm 97 31 30 1.04 78 26 16 1.59

*(lomparative smoking index.
Comparative smoking mde:z: s obtained by applying the obs“rvcj number of smakors to the expoeted number of
smokers.
T'he expecled number of smokers is caleulated by applying the age and sex specific smoking rates of the entire tested
achool population to the age and sex specific population in the specific subgroup under study.

eight years of age.Discussion
1. Conduct of Survey

The announcement of the proposed survey was met by editorid criticism in both Winnipeg dally
newspapers. The chief criticism was that we were prying into the private lives of the parents
through their children in the questions on parental smoking habits. It was also suggested that
such a survey might lead to further surveys with more detailed and intimate questions. The
guestionnaire from the start was to be answered anonymously. In order to avoid the criticism of
prying, students were told that they could leave out answers to questions to which they objected.
However, the number of unanswered questions was negligible, 98.4% answering the most
contentious question, that on parental smoking. No criticism of the survey was received by the
Health Department from parents, and several commendations of the project were receved from
parents and interested persons. The second "fear” was fulfilled in the fall of 1960 when the
Alcohol Education Committee requested permission to conduct a survey in the schools. Thar
request was refused by the elected School Board.

2. Validity of Results

The questions were kept to aminimum, only eight being asked. They were simple questions,
which could be answered by circling the correct answer. Most of the questions were about
present habits which the student would be expected to know without having to recollect. There
was one question with reference to the age at which the student first smoked, and a second which
asked at what age be began to smoke regularly. There was no provision for the answer "don't
know" concerning parental smoking, or "separated from parent”. We realize now that this should
have been included. A frequent query from the students was "What shall | put if my parent used
to smoke, but quit?" These students were advised to answer that their parent did not smoke.

With the exception of these quegtions, therefore, we fed that the sudent would have no trouble
knowing and giving the correct answer. The anonymity of the answers was stressed to assure
confidentia replies. It might be expected that some of the students would take the survey lightly,
but only one questionnaire had obviously "smart alec” replies. It had been hoped that the repeat



survey, which was very carefully carried out by the two authors, would be done within the same
school term so that the comparisons would be with the same students. In this case almost
identical results would have been expected if original and second answers had both been
accurae. Owing to unexpected delays in getting the survey under way, the repeat survey could
not be done in the same term, and the comparison with equivalent classes gave no indication that
previous results were out of order. A breakdown of the resultsinto different districts showed
similar paternsin each district studied. A Norwegian (15) study was followed by a sample
personal interview study and it was found that, if anything, personal interviews yielded a higher,
percentage of podtive answersasto smoking history.

3. Development of Smoking

Theincrease in smoking in the 13-16 age group is Smilar to findingsin other surveys
(2,7,9,11-13,15) It is difficult to make quantitative comparisons with other surveys because of the
differences in the school systems and slightly different criteriain the definitions of "smoking”. A
publication of the American Cancer Society' quotes a report that 16% of 13-year-olds smoke and
52% of 18-year-olds. Our figures for these agesin males are 13.68%and 55.21% respectively.

The study of smoking habits of the University of British Columbia (9) studentsisthe only one
which we have noted that does not show alighter smoking pattern anong females than males,
but their study was a select group. The European studies seem to show a lighter smoking pattern
in both sexes but thisis difficult to assess. However, they do seem to show this much more
markedly in girls, i.e. European girls smoke less in proportion to boys than in North America.

The levelling off of the percentage of girls who smoke after 16 years of age probably can be
explaned by achange in the make-up of the femal e school population & this age levd. In
Manitoba there is compulsory school attendance to the age of 16. Asindicated in column 8 of
Tablelll, girlsdrop out of school much morerapidly after 16 than do boys. A study of the school
census shows that the decrease in girls at school occurs mostly in the lower academic groups
where the Comparaive Smoking Index indicates that the smoking habit is strongest. It is
probablethat if these girls had not left school their influence on the survey would have been to
show a continuing increase.

4. Relationships of Smokers

In addition to the questions on present smoking habitsto illustrate the present patern in the
schools, attempts to elicit reasons for smoking were made by asking about parental smoking
habits and by comparison of smoking in different academic classifications. Our findings with
both these relationships are similar to other studies. The girls show a more marked influence by
parental smoking habits, particularly of their mothers. They aso show the decrease in smoking
with higher academic standing, and vice versa, more markedly than do boys.

Our study does not indicate whether academic success affects smoking, or whether smoking
affects academic success, but it ismost likely that the former is the case. Others (6,12) have
shown that students who were successfully involved in extracurricular sports and socia activities



also smokeless and that there is an association between nonsmoking and industriousness,
ambition, asceticism and religious observance.

It isdifficult to say that the pattern of adult smoking among the parentsisthat for dl adults.
However, a British survey of adults showed that 74% of males and 37% of females were
currently smoking.

The responses to retrospective questions as to smoking first cigarettes and onset of regular
smoking are not as reliable as the responses to the other questions. A considerable number had
smoked their first cigarette by six years of age and the following two years. Children at these
ages, like everyone el se, are subjected to cigarette advertising on television and radio and the
influence of smoking at home, and it is quite reasonable to expect an interest in the subject at an
early age, the more venturesome experimenting with smoking if the opportunity arises.

CONCLUSIONS

A considerable number of students have smoked their first cigarette as early as six years of age.
Therefore, the subject of smoking isin the minds of some students from school entrance and
some casual referenceto the subject isin order throughout € ementary school.

An active program of smoking education should be carried out in the junior high schools.
Particular stress is needed in the classes of lower academic sanding, and among boys.

Smoking education starting after 16 years of age is probably too late in many cases. It will also
miss those who drop out of school because of poor academic standing, and these appear to be the
ones most in need of such education.

SUMMARY

Current medical thinking indicates that lung cancer, which accounts for afifth of all male cancer,
isapotentialy preventable disease through reduction in smoking, particularly cigarette smoking.

Asaprdiminary step to theintroduction of amore redistic hedth education program designed to
curb the incidence of cigarette smoking, a survey of the smoking habits of' 21,884 Winnipeg
school children was completed in May 1960.

The survey indicated that some children began to smoke very early and that the greatest increase
was in the 11-16 year age-group. Students are influenced by their parents smoking habits, and
smoking is inversdy related to academic achievement.

Health education to prevent the adoption of the smoking habit must begin earlier than has been
the practice and must be more closely related to present scientific knowledge. It must involve the
youngest children in a casud way. Emphasis must be directed to the early teenage student.
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