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Dear Prof Janssens and editors at European Journal of Cancer Prevention, 
 
We are delighted to enclose our short report entitled “Harms of cigarette smoking – call to 
increase the knowledge amongst children” for publication as a Research Paper in the 
European Journal of Cancer Prevention. This study is the first of its kind and we are keen to 
publish rapidly. 
 
Since the majority of smokers start under the age of 18, reducing these rates remains an 
important task to improve public health, as you know. Although many studies have focussed 
on various anti-smoking programs targeting school children, little is known about their actual 
knowledge of the risks of smoking. This study addresses this topic and provides important 
new insights into the poor knowledge of school children about smoking-related diseases. Our 
findings were striking, remarkably so considering the simplicity of the work. We were 
shocked at these simple findings. 
 
Given the importance of smoking in carcinogenesis but the recent setback in anti-smoking 
campaigns with an increase in e-cigarette smoking, we think this article is well suited for 
publication in the European Journal of Cancer Prevention as a Research Paper. However, if 
you feel a Letter or Short Paper would be more in keeping with your journal’s needs, we 
would be delighted to submit this work as Correspondence.  
 
As independent reviewers with no conflict of interest we would recommend: 
1. George Dranitsaris, Professor of Statistics, University of Toronto, 
george@augmentium.com 
2. Mark Vincent, Professor of Oncology, University of Ontario, mark.vincent@lhsc.on.ca 
3. Heinz-Josef Lenz, Professor of Oncology, University S California, lenz@usc.edu 
 
We hope that you and the reviewers recognize the significance of this study and enjoy 
reading our manuscript. 
 
Yours truly, 
Bradley Lonergan and Professor Justin Stebbing, on behalf of all authors 
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Abstract  

Although the major burden of disease caused by smoking is observed in the adult 

population, two-third of smokers start before the age of 18. Reducing the number of 

young smokers could make drastic improvements to the health of the UK population, 

and save billions of pounds in NHS finances.  However, very little is known about what 

makes children decide to not smoke, or to quit early. We think that increased 

awareness of health risks associated with smoking will reduce smoking uptake 

amongst children. This study identifies a significant lack of knowledge amongst 

children aged 11 to 17 at two London secondary schools, and potentially identifies an 

area for improving our anti-smoking programmes. Whilst 80% of pupils cited lung 

cancer as being a smoking related disease, very few other conditions could be 

recalled.  

We must do all we can to reduce smoking uptake in children. Understanding their 

baseline knowledge is the first step to addressing the deficits in our current anti-

smoking programmes. 
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Introduction 
 
25% of all adult deaths aged 35 to 69 years are attributed to smoking, with around 

100,000 smoking related deaths each year in the UK1. On average, smokers lose at 

least one decade in life expectancy2 and the cost to the NHS for treating smoking 

related diseases is £2 billion a year3.  Despite a general decline in recent years4, it is 

estimated that 207,000 children aged between 11 and 15 take up smoking every year 

in the UK4. The majority (more than two thirds) of adult smokers start smoking before 

turning 18, and the younger they start, the less likely they are to quit in later life5,6.   

 

These statistics make a compelling argument for a strong anti-smoking policy aimed 

at children and young people. Knowing that in adults, smokers with greater knowledge 

of the negative health effects of smoking are more likely to quit and remain abstinent7,8, 

we wondered to what extent children understood the negative health effects of 

smoking. We asked children what they knew about the health side effects of smoking 

and were surprised by their limited answers. Given that studies have found that health 

related reasons are cited by children for not smoking (in particular a fear of cancer and 

loss of physical fitness)9,10, perhaps future anti-smoking programmes should aim 

specifically to increase awareness of the wide myriad of health diseases caused by 

smoking. 

 

By understanding the smoking related beliefs held by children, areas for development 

in our current anti-smoking programmes could be identified.  Improved outcome of 

such programmes will have subsequent positive effects on the limited resources of the 

NHS, and as such, on-going investment in such programmes is imperative.  

 

 

Methods 



A total of 469 pupils between the ages of 11 and 17 years at two separate secondary 

schools (school 1 n=181 and school 2 n=288) were asked, using an anonymous paper-

based questionnaire, the open question “What are the side-effects of smoking?”. No 

further information was sought from the pupils (specifically relating to their household 

smoking status, socio-economic status, ethnicity or smoking experience). An author 

not affiliated with either school conducted data collection and analyses. Parental 

consent was not requested. School 1 is a non-fee paying, non-selective religious 

comprehensive school with students of both sexes. School 2 is a fee-paying, selective 

school and a male single sex establishment until 6th form.  

 

From all of the answers given by the students, the authors decided which were 

recognised as being smoking related, and which were not. In total 26 answers were 

considered to be smoking related diseases and are listed in Table 1A. Each answer 

scored an equal weighting of 1 point. Other problems/diseases (listed in Table 1B) not 

commonly recognized as being smoking related, or answers too vague to show 

knowledge, did not achieve a point. We looked at the number of children who 

mentioned a particular illness, and compared between gender and the two schools, 

with the Pearson Chi2 test used to calculate the probability of a difference between the 

two groups. After consultation with a local Research Ethics Committee, no ethical 

approval was required.  

 

Results 

Two pupils (one at each school) did not consent to participate. 41% of responders were 

female, which is likely a reflection of the male dominated demographic of school 2. The 

mean age of responders was 13.84 and 13.9 years in schools 1 and 2 respectively.  

 

Neither gender (Table 2) nor school (Table 3) resulted in a statistically significant 

difference (P<0.005) in the answers given or the “smoking related event knowledge 



score” achieved by pupils. Out of a maximum score of 26, the average score was 1.87, 

with no significant difference between boys and girls (1.97 vs 1.76, p=0.22) or school 

(school 1=1.82 vs school 2=1.83, p=0.97), where the p value is calculated using 

Pearson Chi2. 

 

79.2% of children who completed the questionnaire associated smoking with lung 

cancer (Table 3).  No other known smoking-related cancer was cited by more than 

10% of all students. Less than one third associated smoking with “emphysema” 

(27.2%), “bronchitis” (21.2%) and “heart disease” (20.8%), and no other smoking 

related disease was mentioned by more than 10% of the total cohort (Table 3). Charts 

1A and 1B show that, after lung cancer, both boys and girls cited “other” cancers (i.e. 

cancers other than lung cancer), emphysema and bronchitis most commonly. Stroke 

was mentioned by 2% of girls, but 0% of boys. 

 

Conclusion 

The majority of children taking part in this study knew that lung cancer was a negative 

side effect of smoking. However, very few could mention any of the other cancers 

widely acknowledged as being smoking related. In addition, very few children knew of 

the wide spectrum of non-cancer related side effects of smoking with less than a third 

stating other common health related problems such as emphysema, heart disease, 

stroke and chest infections/bronchitis/pneumonia.   

 

Studies have shown that children and young people cite reasons of health concerns, 

physical fitness and beauty as reasons for not smoking10,11. Hence it makes sense to 

target these concerns as part of anti-smoking programmes. In order to use these 

concerns to reduce the number of children who start smoking, children must be taught, 

and frequently reminded, of the true extent of illness and negative physical effects of 

smoking. Our study shows that children do not readily associate smoking with serious 



diseases or the more visual effects such as tooth discolouration and skin aging. We 

think that improving awareness of these negative effects of smoking would act as a 

strong deterrent in children, given the evidence already cited9,10,11.   

 

There are clearly some limitations to this study. The open ended question, “What are 

the side-effects of smoking?” may have led children to believe that one answer would 

be sufficient. It would have been useful to determine socio-economic status, ethnicity 

and household smoking status in the course of this study as these are well-recognised 

factors in childhood smoking uptake9.  Despite this limitation, the study does suggest 

that knowledge about the health impact of smoking is poor. This is despite the strong 

academic records of both schools: In 2015, School 1 achieved 77% students with ≥5 

A*-C at GCSE and 27% achieving ≥AAB at A Level, while School 2 achieved 100% 

students with ≥5 A*-C at GCSE and ~50% achieved ≥AAA at A Level in the same 

year12,13,14. That results were comparable across the two schools suggests that the 

anti-smoking programme that children have been exposed to is not school determined. 

As a fee-paying school, School 2 represents a minority of schools nationally and may 

have more flexibility in Personal, Social, Health and Economic (PSHE) education, as 

outlined by the Department of Education15. To improve this study, we would ensure 

that the study population were more representative of national student make-up, 

including accounting for socioeconomic and curriculum differences. 

 

Clearly, these students do not associate smoking with many negative health effects.  

Based on other studies10,11, we believe that associating smoking with a larger number 

of diseases and visible negative effects will act as a stronger deterrent against 

smoking. Hence children need to be told, and reminded, of the many negative health 

effects of smoking. With the recent introduction of pictorial warnings on cigarette 

packaging, we wonder if exposure of similar (although less graphic) pictures may 

enhance the recall of such diseases by children.  



 

Reducing smoking remains an important public health goal and educating children 

about the harms of tobacco is likely to further reduce children’s smoking uptake. 

However, it is clear from this study that there is a gap in knowledge, which if filled, may 

further reduce smoking uptake.  
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Additional Material 
Chart 1A and 1B 
 

 
 

Chart 2 
  

Female (n=191)

Lung Cancer

Other cancers (not
lung)
Emphysema

Bronchitis

Stroke

Mouth Disease

Anaemia

Asthma

High Blood
Pressure
Heart Attack

Male (n=276)

Lung Cancer

Other cancers (not
lung)
Emphysema

Bronchitis

Heart Attack

Tuberculosis

Anaemia

Asthma

Smoker's Cough

Chest Infections

School 1 & 2 (n=467)

Lung Cancer

Other cancer (non lung)

Emphysema

Bronchitis

Pneumonia

Chest Infections

Lung Disease

Smoker's Cough

Asthma

Anaemia

Heart Disease

Heart Attack

High Blood Pressure

Heart Failure

Stroke

Mouth Disease



Table 1A.  Answers given and recognised as health related side effects of 
smoking  

Cancer Cardio-respiratory Cerebrovascula
r 

Oral Other 

Lung Emphysema Stroke Mouth 
disease  
(non-specific) 

Anaemi
a 

Oral/ mouth Bronchitis/infection/pneumoni
a 

 Gum 
shrinkage 

 

Throat/pharyngea
l 

Lung disease – non specific  Tooth 
discolouratio
n 

 

Tongue Asthma exacerbation    

Renal Smokers cough    

Breast TB    

Haematological High Blood pressure    

HepatoCellular 
Carcinoma (HCC) 

Heart failure    

Stomach Heart attack/Coronary artery 
disease 

   

 
Table 1B. Answers given but not generally associated with smoking, or too 
vague to accept as showing reasonable knowledge 
 

Cancer Other 
Brain Brain disease – non specific 

Heart Brain damage 

Skin Mental illness 

 Myeloma 

 Blood poisoning 

 Carbon monoxide poisoning 

 Cirrhosis 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
Table 2. Reported side effects of smoking by gender 
 
 

 Recognized effects of smoking 

 Female (n=191) Male (n=276) P-value* 

Lung Cancer 158 212 0.135 

Emphysema 40 87 0.010 

Bronchitis 31 68 0.029 

Throat Cancer 16 16 0.278 

Mouth Cancer 14 21 0.910 

Liver Cancer 12 7 0.044 

Lung Disease 6 14 0.311 

Stroke 4 0 0.016 

Mouth Disease 4 0 0.016 

Anaemia 3 2 0.382 

Breast Cancer 2 3 0.967 

Leukaemia 2 2 0.710 

Asthma 2 2 0.710 

Stomach Cancer 2 1 0.362 

High Blood Pressure 2 0 0.088 

Heart Attack 1 6 0.149 

Tuberculosis 0 5 0.061 

Kidney Cancer 0 4 0.095 

Smoker's Cough 0 4 0.095 

Blood Cancer 0 2 0.238 

Chest Infections 0 2 0.238 

Heart Failure 0 2 0.238 

Tongue Cancer 0 0 0.000 

 Other health problems reported, not commonly associated with smoking** 

 Female (n=191)  Male (n=276)  P-value* 

Brain Disease 12  4 0.005 

Cirrhosis 8  4 0.066 

Brain Cancer 0 4 0.095 

Brain Damage 4 6 0.953 

Carbon Monoxide 
Poisoning 

0 2 0.238 

Myeloma 2 0 0.088 

Heart Cancer 0 4 0.095 

Brain Tumour 2 0 0.088 

Skin Cancer 2 0 0.088 

Blood Poisoning 0 2 0.238 

* Pearson Chi2 test; ** Although not all of the complications in this figure are necessarily wrong, the answers are either 
not proven complications or too vague to accept as reasonable answers (e.g. brain disease). 

  



Table 3. Reported side effects of smoking by school 

 Recognized effects of smoking 

 School 1 (n=180) School 2 (n=287) 
Mean % 

School 1 & 2 
P-value* 

Lung Cancer 147 223 79.2 0.330 

Emphysema 43 84 27.2 0.180 

Heart Disease 42 55 20.8  0.280 

Bronchitis 31 70 21.2 0.060 

Mouth Cancer 16 19 7.5 0.370 

Throat Cancer 13 19 6.9 0.800 

Tongue Cancer 9 10 4.1 n/a 

Liver Cancer 9 10 4.1 0.420 

Lung Disease 7 13 4.3 0.740 

Heart Attack 3 4 1.5 0.810 

Breast Cancer 2 3 1.1 0.950 

Leukaemia 2 2 0.9 0.710 

Stroke 2 2 0.9 n/a 

Mouth Disease 2 2 0.9 0.640 

Anaemia 1 4 1.1 n/a 

Kidney Cancer 1 3 0.9 0.580 

Smoker's Cough 1 3 0.9 0.580 

Asthma 1 3 0.9 0.580 

Stomach Cancer 1 2 0.6 n/a 

Blood Cancer 1 1 0.4 0.740 

Chest Infections 1 1 0.4 0.740 

High Blood Pressure 1 1 0.4 0.740 

Heart Failure 1 1 0.4 0.740 

Pneumonia 0 1 0.4   

     

 Other health problems reported, not commonly associated with smoking** 

 School 1 n=180 School 2 n=287 
Mean % 

School 1 & 2 
P-value* 

Brain Disease 8 8 3.4 0.340 

Cirrhosis 6 6 2.6 0.410 

Brain Damage 4 6 2.1 0.920 

Brain Cancer 2 2 0.9 0.100 

Tuberculosis 1 4 1.1 0.390 

Heart Cancer 1 3 0.9 0.580 

Mental Illness 1 1 0.4 0.7390 

Carbon Monoxide 
Poisoning 1 1 

0.4 0.740 

Myeloma 1 1 0.4 0.740 

Brain Tumour 1 1 0.4 0.740 

Skin Cancer 1 1 0.4 0.740 

* Pearson Chi2 test; ** Although not all of the complications in this figure are necessarily wrong, the answers are either 
not proven complications or too vague to accept as reasonable answers (e.g. brain disease). 

 

 

 

 



Supplementary Table 1. Characteristics of respondents 

 
School 1 
n=180 (%) 

School 2 
n=287 (%) 

Male 88 (48.9) 188 (65.5) 

Female 92 (51.1) 99 (34.5) 

Mean age (years) 13.84 13.90 

 


