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Abstract

Survivors of pediatric cancer should avoid smoking and heavy alcohol use due to 

health risks associated with intensive cancer treatments they received. Data were analyzed 

from a multi-centre, population-based study of pediatric cancer survivors in Canada 

(n=1231) and a frequency matched control group (n=1372). Logistic regression analyses 

showed that survivors were significantly less likely to be smokers and alcohol drinkers than 

the controls. Still, a substantial proportion of survivors were smokers (23%), binge drinkers 

(25%), alcohol drinkers (69%) and concurrent users (20%). Low education, poor life 

satisfaction, and high stress were the most consistent predictors of substance use. Results 

from the structural equation modeling analysis to describe pathways to concurrent smoking 

and alcohol use showed significant pathways from education and chronic stress to concurrent 

use in the cancer survivors. This study identifies potential risk factors for smoking and 

alcohol use in cancer survivors and suggests a need for preventive education.
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Summary

Survivors of pediatric cancer are at risk for morbidities later in life and early mortality 

associated with intensive cancer treatments. For this reason survivors should be more 

cautious than their peers in avoiding health risk behaviours such as smoking and heavy 

alcohol use. The purposes of the current study were to determine the risks and predictors of 

smoking and alcohol use in pediatric cancer survivors and to develop and test a theoretical 

model describing pathways to concurrent use of alcohol and tobacco.

Data were analyzed from a multi-centre, population-based study of pediatric cancer 

survivors age 16 to 37 years from twelve pediatric oncology centres in Canada (n-1231) and 

a frequency matched control group (n=l 372). Logistic regression analyses were performed 

to examine predictors of current smoking, alcohol use, binge drinking and concurrent use of 

alcohol and tobacco. Structural equation modeling was conducted to test a theoretical model 

describing pathways to concurrent smoking and alcohol use.

Survivors were significantly less likely to be current smokers (ORadj=0.64, 

95%CI=0.53-0.77), drinkers (ORadj=0.73, 95%CL=0.60-0.88), binge drinkers (ORadj=0.68, 

95%CI=0.57-0.82) and concurrent users (ORadj=0.65, 95%CI=0.53-0.78) than the control 

group. However, approximately one-fifth to one-quarter of survivors were engaging in 

health risk behaviours. Low education, poor life satisfaction and high stress were the most 

consistent predictors of smoking and alcohol use in both the cancer survivors and control 

group. Different predictors between the two groups included physical and mental health, 

special education and various clinical factors.

Structural equation modeling results showed significant pathways from education and 

chronic stress to concurrent use of alcohol and tobacco in the pediatric cancer survivors, with 

education being more strongly associated. In the control group satisfaction with life was a 

significant mediator between various health and psychosocial factors and concurrent use of 

alcohol and tobacco but this was not found for the cancer survivors.

Cancer survivors need to be educated about the health risks associated with smoking 

and heavy alcohol use and their vulnerability to developing health conditions. Interventions 

and policy targeted to helping pediatric cancer survivors improve their educational 

attainment and cope with chronic stress may also help improve their life satisfaction, self­

esteem and reduce smoking and alcohol use in this population.

iii
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1.0 INTRODUCTION

Approximately 1,300 children and adolescents are diagnosed with cancer each year in 

Canada Due to improved treatments the five-year survival rate is approximately 80% for 

all types of pediatric cancer combined and has exceeded 70% for most cancers . Although 

there is an improved survival rate there are a number of late effects associated with intensive 

cancer treatment and psychosocial consequences of having cancer that the survivors will 

face.

Pediatric cancer survivors are at increased risk for developing disease and early

mortality. As a result, it has been recommended that they be more cautious than their peers

in avoiding lifestyle behaviours such as smoking and heavy alcohol use and engage in health
-2

protective behaviours such as exercise and consumption of a healthy diet . Although 

pediatric cancer survivors are at increased risk for developing health complications a number 

of early studies found that they were engaging in health risk behaviours at a similar rate as 

their peers 4’5. More recent studies found that pediatric cancer survivors were leading 

slightly healthier lifestyles than their peers. However, due to the health risks associated with 

smoking and heavy alcohol use educational programs, physician counselling and 

interventions are important to promote healthy lifestyles and support lifestyle changes in this 

sensitive population6'9.

Most previous research has focused on the prevalence of health risk behaviours in 

pediatric cancer survivors, especially smoking. In order to design effective interventions it is 

also important to understand why survivors are engaging in these behaviours and if  certain 

groups of survivors are at increased risk3. Identifying predictors of health risk behaviours in 

pediatric cancer survivors will aid in determining what types of interventions are needed and 

to whom they should be targeted 10.

There has been little research on alcohol use, or its concurrent use with tobacco in 

pediatric cancer survivors. Butterfield et a l.3 found that pediatric cancer survivors who had 

a higher intake of alcohol were more likely to smoke heavily. Studies of the general 

population have repeatedly found that there is a moderate to strong association between 

smoking and alcohol drinking where persons who smoke are more likely to drink alcohol, 

and vice versa. This suggests that there may be common risk factors for engaging in 

substance use making it informative to study concurrent tobacco and alcohol use u .

1
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This research aims to further our knowledge about important demographic, 

psychosocial, health and clinical factors associated with smoking and alcohol use in pediatric 

cancer survivors. It also aims to fill the gaps in knowledge about alcohol use and its 

concurrent use with tobacco in cancer survivors. This research determines the risks of 

smoking and alcohol use, their predictors and possible pathways among Canadian pediatric 

cancer survivors and age and sex matched controls from the general population. This 

research is important in order to guide policy and develop interventions to prevent or reduce 

smoking and alcohol use in pediatric cancer survivors who are at increased risk for negative 

health outcomes.
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2.0 REVIEW OF THE LITERATURE

The purpose of this literature review was: 1) to provide a background on the late 

effects of cancer treatment in pediatric cancer survivors to affirm the importance of 

abstaining from smoking and heavy alcohol use in this population; 2) to identify and review 

studies on the prevalence and predictors of smoking and alcohol use in pediatric cancer 

survivors; 3) to provide a brief review of established theories of health risk behaviours; and 

4) to review intervention studies for changing and promoting health behaviours in pediatric 

cancer survivors. A comprehensive literature search was performed in the PubMed, 

SCOPUS, Medline, PsychlNFO and CINAHL databases to identify studies on smoking, 

alcohol use, binge drinking and health risk behaviours in pediatric cancer survivors.

Literature published in English prior to August 2006 was included in the review. Key words 

included: p(a)ediatric, adolescent, child, childhood, survivor(s), neoplasm, cancer, childhood 

cancer, smoking, tobacco, alcohol, drinking, binge drinking, health behaviour(s), health 

behavior(s), and lifestyle. Literature was also identified from reference lists of published 

papers.

2.1 Late effects of cancer treatment and health risk behaviours

Late effects are health problems resulting from toxic cancer therapy that are absent or 

subclinical at the end of therapy but present later in life as the child develops and ages 12.

Late effects can be categorized by their time of occurrence from the end of treatment. Early 

late effects occur within five years, intermediate at five to twenty years and very late effects 

occur over twenty years after discontinuation of therapy 13. Approximately 70% of pediatric 

cancer survivors report late effects related to their cancer treatment with one third being 

moderate to severe 14.

Treatment of cancer in children usually involves chemotherapy, radiotherapy, surgery 

or a combination of the three and are associated with various late effects 15. Chemotherapy 

and radiotherapy have cytotoxic and mutagenic effects causing tissue damage that may result 

in organ dysfunctions later in life 12. Surgery can also have side effects especially 

neuropsychological and cognitive difficulties in survivors of brain tumours 16. Pediatric 

cancer survivors are at increased risk for early mortality and morbidities including: cardiac,

3
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pulmonary, endocrine, renal, hepatic and gastrointestinal dysfunctions, hypertension and 

second malignancies, among others 16'18.

Pediatric cancer survivors are at risk for developing second malignant neoplasms due 

to the effects of treatment with radiation, particular chemotherapeutic agents or an
19 21 22underlying genetic predisposition ' . Mike et al. found that compared to the general 

population pediatric cancer survivors had a ten-fold or greater risk of developing a second 

malignant neoplasm within five to fifteen years of diagnosis and a cumulative incidence of 

3.3% after twenty years. Being female, having a younger age at diagnosis, Hodgkin's 

disease, soft-tissue sarcoma, treatment with alkylating agents and relapse of initial cancer 

may be risk factors for developing second malignant neoplasms 17,23'25. Second malignant 

neoplasms may be one of the most distressing late effects for pediatric cancer survivors; they 

will have to undergo the difficult process of treatment and deal with the emotional and 

psychological aspects of having cancer yet again 15.

Cytotoxic cancer treatment also puts pediatric cancer survivors at increased risk for 

cardiovascular disease. Therapy with certain types of drugs including anthracyclines, 

alkylating agents, 5-fluorouracil (5-FU) and paclitaxel, are associated with cardiomyopathy, 

dysrhythmias, congestive heart failure and myocardial ischemia. Chest radiotherapy can also 

increase the risk for cardiovascular disease as it damages the cellular structures in the cardiac
' J f i  97  9Rtissue . Cardiac late effects are not uncommon in pediatric cancer survivors ’ and there 

are a number of factors that can increase the risk of developing cardiovascular disease later 

in life such as growth hormone deficiency, excess body weight, low energy expenditure and 

altered cardiac structure or function.29 Survivors of pediatric acute lymphoblastic leukemia 

and brain cancer were found to have risk factors for cardiovascular disease including growth 

hormone deficiencies, obesity, dyslipidemia, high blood pressure, and insulin resistance, 

which may be related to their cancer treatment. 30-33. Cranial radiation and intensive 

chemotherapy may cause endocrine disruptions that affect the metabolism of survivors 

putting them at risk for obesity32’34.

Chest radiation and treatment with chemotherapeutic agents can also result in 

pulmonary dysfunctions 35,36. Mertens et a l.35 found that compared to their siblings 

pediatric cancer survivors had a greater risk of having self-reported lung fibrosis, recurrent 

pneumonia, chronic cough, pleurisy, abnormal chest wall, exercise-induced shortness of

4
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breath, among other problems. Chest radiation and chemotherapeutic drugs such as 

bleomycin, busulfan, nitrosoureas and cyclophosphamide were associated with pulmonary 

dysfunction. Nysom et a l .36 found that younger age at treatment, intensive treatment with 

cranial irradiation, anthracyclines, cytosine arabinoside and intravenous cyclophosphamide 

were associated with compromised pulmonary function.

Osteoporosis and decreased bone mineral density is a late effect observed in 

survivors of pediatric cancer, especially survivors of acute lymphoblastic leukemia37. In a 

review of past literature Haddy et a l.37 identified leukemic invasion of the bone, 

corticosteroid and methotrexate therapy, cranial and local radiation, hormone deficiency, 

physical inactivity, nutritional deficiencies, male sex and being Caucasian as risk factors for 

osteoporosis in survivors of acute lymphoblastic leukemia.

Additional late effects observed in pediatric cancer survivors include liver disease, 

renal dysfunction and gastrointestinal disorders, among others. Hepatic fibrosis and cirrhosis 

are late effects that may occur and are related to treatment with abdominal radiation and 

certain chemotherapeutic agents. Blood transfusions also increase the risk for infection with 

Hepatitis C, which causes liver tissue damage. Radiation, chemotherapy and surgery can 

increase the risk for gastrointestinal late effects in pediatric cancer survivors. Intestinal 

fibrosis and enteritis are the most common and are associated with radiotherapy. Common to 

most late effects, renal dysfunction is dependent on the dose of agents used during 

chemotherapy, field and dose of radiotherapy, use of multiple treatment modalities and 

duration of treatment12,16,38.

Pediatric cancer survivors have a higher mortality rate than persons of the same age 

in the general population 39,40. Mertens et al. 40 found that there was an eleven-fold excess of 

overall mortality in pediatric cancer survivors compared to the general population in the 

United States. The cumulative mortality rate was 14% twenty-five years after diagnosis. 

Deaths due to late effects of treatment accounted for 21.3% of deaths of which 12.7% were 

attributed to second malignancies, 4.5% to cardiac toxicity, 1.8% to pulmonary 

complications, and the remainder to other treatment related problems. Survivors who were 

treated with radiation and alkylating agents may be at increased risk for dying from causes 

other than primary cancer.39
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In addition to compromised health, pediatric cancer survivors may have psychosocial 

late effects associated with their cancer experience and their psychosocial functioning may 

influence their health behaviours. Most research has found that the majority of pediatric 

cancer survivors have few psychological symptoms and are socially well adjusted 41 42"46. A 

systematic review by Eiser et al. 47 concluded that pediatric cancer survivors did not score 

worse than their peers or the general population on measures of anxiety, depression, and self­

esteem. However, they did find that survivors of bone tumors had worse psychological 

outcomes than survivors with other types of cancer. Those with severe medical late effects, 

who had intensive treatments or cranial radiation may be at greater risk for psychosocial late 

effects 46'48. Factors that have been associated with poor psychosocial adjustment in the 

general population also seem to be important in pediatric cancer survivors including 

socioeconomic status, educational attainment and gender 45,49,50.

Social and behavioural development may be more strongly affected by the cancer 

experience. In a study of 353 adult pediatric cancer survivors from the Netherlands Stam et 

a l .51 found that survivors were less likely to achieve developmental milestones or were 

achieving them at older ages. These milestones included: autonomy, social development and 

psychosexual development. Behavioural adjustment problems in pediatric cancer survivors 

may include anxiety, somatization, attention, adaptability and withdrawal52. In regards to 

social development Evans et al. 41 found that survivors were significantly less likely to 

receive higher education but were just as socially active as their siblings, achieved similar 

grades and had similar salaries.

In the general population smoking has been associated with an increased risk for 

developing cancer, pulmonary disease, cardiovascular disease, hypertension, osteoporosis 

and gastrointestinal disease, among others 53. Heavy alcohol use has been associated with an 

increased risk for hypertension, liver disease, cardiovascular disease, and cancers of the 

upper gastrointestinal tract54. Lifestyle choices, compromised physiological systems, organ 

damage resulting from cancer treatment, genetic susceptibility to cancer and demographic 

factors may interact increasing the risk of morbidity and mortality in pediatric cancer 

survivors 55. Abstaining from smoking and heavy alcohol use and engaging in positive 

health behaviours may be the only measure cancer survivors can take to try to prevent the 

development of health conditions to which they are predisposed.9

6
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2.2 Prevalence of smoking and alcohol use in pediatric cancer survivors

There were twelve studies identified from a search of the literature that examined the 

prevalence of smoking, alcohol use or binge drinking in adult pediatric cancer survivors. A 

summary of characteristics of these studies and results are presented in Table 1. There were 

seven studies identified from a search of the literature that examined the prevalence of 

smoking, alcohol use or binge drinking in adolescent pediatric cancer survivors. A summary 

of characteristics of these studies and results are presented in Table 2.
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Table 1: Studies examining the prevalence o f smoking and alcohol use in adult pediatric cancer survivors
Authors
Year

No. of  
Survivors

Country Cohort 
(year of 
diagnosis)

Age (y) Prevalence of 
current smokers

Prevalence o f  ever 
smokers

Prevalence o f  
alcohol use

Prevalence of 
>5 drinks per 
occasion

Corkery et al. 
1979 4

425 United States Unknown 18+ Survivors: 30%

Troyer & 
Holmes 
1988 5

263 United States 1945-1975 21+ Survivors: 33.3% 
Siblings: 38.2%

Survivors: 13% 
Siblings: 16.5%

Haupt et al. 
1992 56

1289 United States 1945-1974 21+ Survivors: 28.6% 
Siblings: 30.5%

Survivors: 14.3% 
Siblings: 15.8%

Mulhem et al. 
1995 57

40 United States Prior to 
1988

18+ Survivors: 17.5% Survivors: 47.5% 
ever tried smoking

Survivors: 72.5% Survivors: 12.5%

Tao et al. 
1998 7

592 U.S. & Canada 1970-1987 18+ Survivors: 14.0% 
Control: 20.3%

Survivors: 23.0% 
Control: 35.7%

Verrill et al. 
2000 58

26 United States Unknown -18 Survivors: 28% 
Control: 56%

Survivors: 54% 
Control: 65%

Haddy et al. 
2000 59

88 United States 1973-1993 18+
(8<18 y)

Survivors: 19.5% Survivors: 65.1%

Larcombe et al. 
2002 6

113 United
Kingdom

Prior to 
1991

18-30 Survivors: 20% 
Control: 29%

Survivors: 29% 
Control: 45%

Survivors: 75% 
Control: 91%

Survivors: 37% 
Control: 42% 
Sibling: 43%

Emmons et al. 
2002 8

9709 U.S. & Canada 1970-1986 18+ Survivors: 17% Survivors: 28%

Demark- 
Wahnffied et al. 
2005 60

122 United States Unknown 18+ Survivors: 17% Survivors: 12%

Bauld et al. 
2005 61

72 Australia Unknown 18-24 Survivors: 29% Survivors: 90% Survivors: 53%

Foster et al. 
2006 62

HRb= 4441 
NHRb= 395

United States 1914-1984 18+ HRb: 6.8% 
NHRb: 24.3%

HRb: 4.3% 
NHRb: 45.2%

HRb= Hereditary Retinoblastoma 
NHRB=Non-Hereditary Retinoblastoma
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Table 2: Studies examining the prevalence o f  smoking and alcohol use in adolescent pediatric cancer survivors
Authors
Year

No. of 
Survivors

Country Cohort 
(year o f  
diagnosis)

Age (y) Prevalence o f  
current smokers

Prevalence o f ever 
smokers

Prevalence o f  
alcohol use

Prevalence 
o f >5 drinks 
per occasion

Hollen & Hobbie 
1993 63

36 United
States

Unknown 14-19 Survivors: 14% Survivors: 53% Survivors: 25%, 
67% ever used 
alcohol

Mulhem et al. 
1995 57

110 United
States

Prior to 
1988

11-17 Survivors: <10% Survivors: <10%

Hollen & Hobbie 
1996 64

52 United
States

Unknown 14-19 Survivors: 48% Survivors: 71% 
ever used alcohol

Survivors: 44% 
Control: 58%

Tyc et al. 
2001 65

46 United
States

Unknown 10-18 Survivors:
15.2%

Survivors: 27.3% Survivors:
9.1%

Demark- 
Wahnffied et al. 
2005 60

87 United
States

Unknown <18 Survivors: 1% Survivors: 0%

Bauld et a l.61 
2005

81 Australia Unknown 13-17 Survivors: 16% 
Control: 31%

Survivors: 56% 
Control: 55%

Survivors: 16% 
Control: 25%

Tercyaketal. 
2006 66

75 United
States

Unknown 11-21 Survivors: 15% 
ever tried smoking
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Smoking

Early studies on smoking behaviours in pediatric cancer survivors found that 

survivors were smoking at similar rates as their siblings and the general population 4’5. A 

survey by Corkery et al. 4 found that 30% of pediatric cancer survivors over the age of 18 

years reported being current smokers and smoked on average 21 cigarettes per day.

Similarly, Troyer and Holmes 5 found in a study of cancer survivors over the age of 21 years 

that 33.3% smoked and 13.0% were former smokers. These prevalences were similar to the 

sibling controls where 38.2% were current smokers and 16.5% were former smokers. Haupt 

et a l .56 found that 28.6% of adult pediatric cancer survivors were current smokers, which 

was similar to their siblings (30.5%). In younger pediatric cancer survivors aged 12-19 years 

Hollen and Hobbie63 found that the prevalence of ever smoking in survivors (53%) was 

comparable to that in the general population (52%). Their findings were replicated in a later 

study with a larger sample size where 48% of survivors reported ever smoking cigarettes 64. 

These results may be expected as pediatric cancer survivors are challenged with the same
• • 67social pressures as their peers to smoke and engage in health risk behaviours .

The prevalence of current smokers was much lower in the study by Hollen and 

Hobbie63 (14%) compared to earlier studies by Troyer and Holmes5, Corkery et al.4 and 

Haupt et al.56. Hollen and Hobbie studied a population of adolescents whereas the other 

three studies were of adult survivors suggesting that smoking behaviours may increase with 

age. This is consistent with findings from a study by Demark-Wahnffied et al.60 where 

survivors over the age of 18 years were significantly more likely to be current smokers 

(17%) than those under the age of 18 years (1%). In the general population it has been 

observed that there is an increase in smoking during adolescence, which peaks during young 

adulthood and then decreases slightly with older age68.

Another explanation for the discrepancy in the prevalence of smoking is the year that 

the studies were conducted. The studies by Troyer and Holmes5, Corkery et a l4 and Haupt et 

al.56 included cancer survivors that were adults in the late 1970's whereas Hollen and 

Hobbie63 surveyed participants that were teenagers in the early 1990's. A birth cohort effect 

for smoking has been observed in both pediatric cancer survivors and in the general 

population where those bom more recently are less likely to smoke as smoking is not as 

socially desirable as it was in the past7’8. Hollen and Hobbie also had a small sample size
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and only selected participants from one follow-up clinic so their results may not be a good 

representation of all adolescent survivors of pediatric cancer.

More recent studies suggest that pediatric cancer survivors are making healthier 

lifestyle choices. Stam et a l .51 found that survivors of pediatric cancer were significantly 

less likely to smoke than their peers both during and after finishing high school. Tao et al. 

found that adult cancer survivors were significantly less likely to ever be daily smokers 

(19.1%) than their sibling controls (31.3%) and that they were smoking less than pediatric 

cancer survivors in earlier studies. Among pediatric cancer survivors significantly fewer 

(23%) reported that they had ever smoked compared to the sibling controls (35.7%). 

Similarly, Emmons et al.8 found that 17% and 28% of adult survivors of pediatric cancer 

reported being current and ever smokers respectively and that they were smoking less than 

the general population. Foster et al.62 found that adult survivors of retinoblastoma were 

smoking less than the general population of the same age in the United States and that 

survivors of hereditary retinoblastoma had a lower prevalence of current smoking than 

survivors of non-hereditary retinoblastoma (16.8% vs. 24.3%). Larcombe et al.6 found that 

20% and 9% of adult pediatric cancer survivors reported being current and ex-smokers 

respectively, which was significantly lower than the controls. A recent study of pediatric 

cancer survivors in Australia found that adult survivors age 18-24 years had a significantly 

lower prevalence of current smoking (29%) than the age matched control group (43%) 61. 

Compared to earlier studies the rate of smoking in adult survivors of pediatric cancer 

dropped more dramatically than in the general population 6.

Adolescent survivors of pediatric cancer have a lower prevalence of smoking than 

their peers and also have a lower prevalence of smoking than adult survivors of pediatric 

cancer. Tyc et al.69 found that 15.2% of pre-adolescent and adolescent pediatric cancer 

survivors reported using cigarettes and were smoking less than adolescents in the general 

population. Similarly, a study of pediatric cancer survivors in Australia found that 16% of 

adolescent survivors age 13-17 years reported being current smokers compared to 31% of 

age matched controls 61. Mulhem et al.57 found that in survivors under 18 years of age less 

than 10% reported being smokers and in survivors 18 years of age or over 17.5% reported 

being a smoker. Underreporting of tobacco use is possible in the group of cancer survivors
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under 18 years of age as their parents completed the questionnaire on their child's health 

behaviours. Parents and guardians are often not aware of their child’s substance use. 70

The sample of pediatric cancer survivors in a study by Haddy et al.59 contained both 

adult and a few adolescent survivors of non-Hodgkin's lymphoma. They found that the 

prevalence of current smoking was 19.5%, which is consistent with other studies of adult 

survivors. A study by Verrill et al.58 did not find a significant difference in smoking 

behaviours between pediatric cancer survivors and matched controls. They found that both 

groups had a low prevalence of smoking. However, this study had a small sample size with 

only twenty-six survivors and twenty-six matched controls.

In studies of survivors of pediatric cancer that are less than 18 years of age the 

prevalence of current smoking ranged from 1% to 16% 57’60,6I’63,69. In recent studies of 

adult survivors of pediatric cancer the prevalence of current smoking ranged from 14% to 

29% 6'8,58' 60' 61. Discrepancies in the prevalence of smoking in studies of pediatric cancer 

survivors may result from a birth cohort effect and differences in age of the survivors as well 

as other characteristics of the sample. Some study samples, especially small ones, may not 

be representative of the population of pediatric cancer survivors as a whole.

The prevalence of smoking may also differ by cancer diagnosis and treatment. The 

physical and psychosocial consequences of having cancer differ by the type of cancer and 

treatment where some survivors may be less likely to smoke than others 1. In studies that 

looked at all types of cancer certain cancer types were underrepresented in the samples. 

Eligibility criteria for studies also varied. Some included the criteria that survivors must be 

in remission and had no treatment in the two years preceding the study while other studies
7 f  1had shorter time periods between treatment and recruitment ' . It is possible that survivors 

who underwent treatment more recently were less likely to smoke than survivors who had 

been off treatment for a longer period of time.

Regional differences could also explain discrepancies in the prevalence of smoking in 

pediatric cancer survivors. In the general population it has been found that persons are more 

or less likely to smoke depending where they live 68. The studies reviewed here were mainly 

conducted in the United States. Some included survivors from all states while others were 

limited to smaller geographical regions. One study included in this review was of survivors 

in the United Kingdom6 and another in Australia61. There were no studies of only survivors
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from Canada although the Childhood Cancer Survivor Study (CCSS) study included 

survivors from the United States and a few oncology centres in Canada3’ 71.

Discrepancies in the reported prevalence of smoking in pediatric cancer survivors 

may also be due to differences in the definition of smoking and the way that authors 

measured smoking. The CDC definition of smoking72 was most common but other 

questionnaires and scales were used.

Control group selection is important in comparison studies. In the studies reviewed 

here control groups included siblings, age-matched persons from the general population who 

had not had cancer and comparison with statistics of the general population. The use of 

siblings as a comparison group can be beneficial because they have been exposed to the same 

social environment including family members that smoke and share genetic factors.

However, a sibling may also be likely to avoid health risk behaviours because they are often 

affected by their sibling’s cancer experience73. Taking controls from the general population 

that have not had a sibling with cancer could therefore be beneficial.

Alcohol use

There have been few studies on the use of alcohol by pediatric cancer survivors. 

Mulhem et al.57 reported that the percentage having ever used alcohol was less than 10% in 

pediatric cancer survivors under the age of 18 years and was 72.5% in those over 18 years of 

age, but that problem drinking was not often reported. Underreporting of alcohol use is 

likely in this study in the group of cancer survivors under 18 years of age as their parents 

completed the questionnaire on their child's health risk behaviours 70.

In a study by Tyc et al.69 adolescent survivors self-completed questionnaires on 

health behaviours and the reported use of alcohol was higher than in the study by Mulhem et 

al.57. They found that the prevalence of ever using alcohol in preadolescent and adolescent 

pediatric cancer survivors was 27.3% with 9.1% drinking greater than five drinks per 

occasion (binge drinking) in the previous month and 0% drinking 60 or more drinks in the 

previous month (heavy drinking). Hollen and Hobbie64 found a much higher prevalence of 

binge drinking in adolescent pediatric cancer survivors (44%) but they examined the number 

of survivors who had five or more drinks per occasion in the previous year, not one month.
fi'XHollen and Hobbie found that alcohol use in pediatric cancer survivors was similar 

to that in the general population. Sixty-seven percent of adolescent survivors reported ever

13

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



using alcohol and 25% did so within the previous month. In the general population 78% of 

adolescents reported ever using alcohol and 43% did so in the previous month. Their 

findings were replicated in a later study with a larger sample size where they found that 71% 

of adolescent survivors had ever used alcohol64.

Larcombe et al.6 found that adult pediatric cancer survivors were significantly less 

likely to drink alcohol than the controls where 75% were current drinkers compared to 91% 

of controls. Survivors were also less likely to drink alcohol than their siblings but this 

difference was not statistically significant. They found that both male and female survivors 

were more likely to be light drinkers than their peers and siblings. Binge drinking was also 

lower among survivors (37%) than the controls (42%) or their siblings (43%). Hollen and 

Hobbie64 did not find a significant difference between adolescent cancer survivors and their 

peers in regards to binge drinking or number of times being drunk in the previous year.

Haddy et al.59 studied predominantly adult survivors of non-Hodgkin's lymphoma. 

They found that the prevalence of current alcohol use was 65.1%, which is consistent with 

other studies of adult survivors. Verill et al.58 did not find a statistically significant 

difference between pediatric cancer survivors (54%) and controls (65%) in terms of alcohol 

use but could have been due to a small sample size.

Unlike previous findings a recent study of adult pediatric cancer survivors from 

Australia found that survivors were equally or significantly more likely to be current alcohol 

drinkers than the age matched control group 61. In survivors age 13-17, 56% reported being 

alcohol drinkers compared to 55% of controls and in survivors age 18-24, 90% reported 

being alcohol drinkers compared to 75% of controls. They found that survivors aged 13-17 

years were less likely to be binge drinkers compared to controls (16% vs. 25%). In the 18-24 

year age group the prevalence of binge drinking was the same for both groups (53%)61.

These findings are not consistent with other studies of pediatric cancer survivors and may be 

due to regional differences as this study was conducted in only one pediatric oncology centre 

in Australia.

Four studies reviewed here reported the prevalence of alcohol use in adult pediatric 

cancer survivors ranged from 54% to 90% 6’58' 59,61. In adolescent pediatric cancer survivors
^*7 £LE

the prevalence of alcohol use ranged from less than 10% to 56% ’ ’ ’ . The prevalence 

of binge drinking ranged from 12.5% to 53% in adult survivors 6’57,61 and 9.1% to 44% in
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adolescents 61' 64,65. As with smoking behaviours the prevalence of alcohol use increased 

from adolescence to young adulthood. Stam et al.51 found that pediatric cancer survivors 

were significantly less likely to consume alcohol than their peers during high school but were 

equally as likely to consume alcohol after they had completed high school. Discrepancies in 

the reported prevalence of alcohol use and binge drinking in studies of pediatric cancer 

survivors may be for the same reasons as discussed above with smoking: sample size, region, 

types of cancer, eligibility criteria, definition of alcohol use and the age distribution of 

survivors.

Concurrent smoking and alcohol use

Since few studies have examined alcohol use in pediatric cancer survivors there is 

even less information on the concurrent use of alcohol and tobacco in survivors. Butterfield 

et al.3 found that there was a positive linear relationship between number of health risk 

behaviours and smoking in pediatric cancer survivors. Ninety-two percent of survivors who 

smoked also engaged in other health risk behaviours and those who smoked heavily were 

more likely to drink heavily. Studies of the general population have found that there is a 

moderate to strong association between smoking and alcohol drinking where those who 

consume alcohol are more likely to smoke cigarettes than those who do not, and vice versa. 

This suggests that there may be common factors that predispose someone to engage in health 

risk behaviours including smoking and drinking n .

The lower prevalence of smoking and alcohol use in pediatric cancer survivors may 

be explained by better education and awareness of late effects but could also be expected, as 

the physical and social side effects of cancer treatment should be protective against health
CO

risk behaviours by limiting behavioural options .
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2.3 Predictors of smoking and alcohol use in pediatric cancer survivors

There were ten studies identified from a search of the literature that examined 

covariates for smoking, alcohol use or health risk behaviours in adult pediatric cancer 

survivors. A summary of characteristics of these studies and results are presented in Table 3. 

There were ten studies identified from a search of the literature that examined covariates for 

smoking, alcohol use or health risk behaviours in adolescent pediatric cancer survivors. A 

summary of characteristics of these studies and results are presented in Table 4.
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Table 3: Studies examining predictors o f smoking, alcohol use and health risk behaviours in adult pediatric cancer survivors
Authors and year of 
publication

Predictors o f smoking

Significant Not significant

Corkery et al. 1979 4 - smoking in family - history o f chest irradiation

Haupt et al. 1992 56 - year o f  diagnosis -Gender, age at diagnosis, treatment, type o f cancer

Mulhem et al. 1995 57 - age, gender, age at diagnosis, race, family SES, time since therapy, 
duration o f therapy, marital status

Tao et al. 1998 7 - older age, male gender, no college education

Emmons et al. 2002 8 Smoking INITIATION:
- older age at diagnosis, lower household income, 
lower education, not having pulmonary related treatment, 
not having brain radiation, race (non black)

Emmons et al. 2003 71 - older age, lower education, more smokers in social 
network, more psychologic symptoms, those reporting 
support were less likely to quit

Butterfield et al. 2004 3 - >3-4 servings o f meat, more than recommended amount of 
alcohol, more likely to smoke heavily
- engaging in more health risk behaviours

Bauldetal. 2005 61 - age at diagnosis or time o ff and on treatment

Foster et al. 200662 - non-hereditary Rb, older age, being female, less education 
and use o f  other tobacco products significant

- Race, being hospitalized in past 5 years

Authors and year of 
publication

Predictors o f alcohol use

Significant Not significant

Mulhem et al. 1995 5/ - age, gender, age at diagnosis, race, family SES, time since therapy, 
duration o f therapy, marital status

Larcombe et al. 2002 6 -binge drinking higher in males but not significant

Bauld et al. 2005 61 - age at diagnosis, time o ff and on treatment

Authors and year of 
publication

Predictors o f health risk behaviours

Significant Not significant

Larcombe et al. 2002 6 - male gender, younger age, single

Butterfield et al. 2004 3 - male gender, less than high school education
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Table 4: Studies examining predictors o f  smoking, alcohol use and health risk behaviours in adolescent pediatric cancer survivors
Authors
Year

Predictors of smoking

Significant Not significant

Mulhem et al. 1995 57 - age, gender, age at diagnosis, race, family SES, time since 
therapy, duration o f therapy, marital status

Tyc et al 2001 65 INTENTIONS to smoke:
- older age and knowledge o f consequences

- perceived vulnerability

Tyc et al 2001 69 - older age

Tyc et al 2006 74 INTENTIONS to smoke:
- past tobacco use, perceived positive value o f  smoking 
in older survivors only

- gender, race, SES, diagnosis, time since diagnosis, peer and 
parent tobacco use, knowledge o f consequences and perceived 
vulnerability

Bauld et al 2005 61 - age at diagnosis, time o ff and on treatment

Authors
Year

Predictors of alcohol use

Significant Not significant

Mulhem et al. 1995 5' - age, gender, age at diagnosis, race, family SES, time since 
therapy, duration o f therapy, marital status

Bauld et al 2005 61 - age at diagnosis, time o ff and on treatment

Authors
Year

Predictors of health risk behaviours

Significant Not significant

Hollen & Hobbie 1993 w - poor quality decision making - prior CNS prophylactic leukemia therapy

Hollen & Hobbie 1996, 
1997,2001 64'75’76

- poor quality decision making
- non-resiliency (non-even temperament, low self­
esteem, low social support, and non-resistance to social 
pressure)

- age, gender, site o f  cancer, cognitive ability, treatment age, 
therapy with cognitive threat
- negative modeling by parents and peers

Chen et al. 1998 77 - educational achievement - negative mood

Tyc et al. 2001 69 Health PROTECTIVE behaviours:
- younger age and higher SES were predictors o f

- Gender, time since completion o f treatment, perceived 
vulnerability, health protection and health locus o f  control

Cox et al. 2006 78 - higher grade in school, perceived susceptibility, 
worry

Tercyak et al. 200666 - older age, depression and conflict with parents - gender, race, type o f  cancer, time since diagnosis
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Identifying risk factors for engaging in health related behaviours will aid in 

developing appropriate interventions and health promotion programs for pediatric cancer 

survivors I0. Pediatric cancer survivors face the same pressures as their peers and therefore 

may make similar lifestyle choices; the same factors that put the general population at risk
76for engaging in health risk behaviours may also be important in cancer survivors .

Demographic factors including age, gender, race and socioeconomic status have
50 68 79 82been found to be important predictors of smoking in the general population ’ ’ . In

most studies of pediatric cancer survivors current age was found to be a significant predictor 

of smoking, alcohol use and health behaviours where older survivors were more likely to 

engage in risky behaviours ’ ' ’ ’ . In pediatric cancer survivors, male gender was 

associated with smoking, binge drinking and health risk behaviours 3’6’1. However, a 

number of other studies did not find that gender was associated with health risk behaviours
e / '  E *7 /T/T /CO

’ ’ and one study by Foster et al. found that female gender was associated with current 

smoking in survivors of retinoblastoma. Race was found to be a significant predictor of 

smoking initiation in pediatric cancer survivors where non-black participants were more
o fT/r

likely to begin smoking . A recent study by Tercyack at el. did not find that race was 

associated with health risk behaviours but the study included a fairly homogenous sample of 

white participants (75%). Terre et a l .50 found that socioeconomic status was the most 

consistent predictor of health behaviours in the general population, with those of lower 

socioeconomic status being more likely to engage in health risk behaviours. In a sample of 

pediatric cancer survivors, Emmons et a l.8 found that lower income and less education were 

associated with smoking initiation. Tyc et a l.69 found that younger adolescent survivors, and 

those of higher socioeconomic status were more likely to have healthy lifestyles. Older age, 

male gender and having less than a college education were significant predictors of smoking 

in adult survivors of pediatric Acute Lymphoblastic Leukemia1.

Studies reported contradictory findings; demographic factors were not consistently 

related to substance use. Mulhem et al.57 did not find that demographic factors such as 

gender, race, age or socioeconomic status were related to health behaviours or perceived 

vulnerability to negative health outcomes. Tyc et a l.74 did not find that gender, race, or 

socioeconomic status were related to intentions to use tobacco. It is not yet clear which 

demographic factors are risk factors for negative health behaviours in pediatric cancer
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survivors but they may be similar to those in the general population. It is also not clear how 

to explain observed relationships such as the one between socioeconomic status and health 

behaviours.

A qualitative study Lindbladh et a l.83 explored the narrative of participants from the 

general population about decision-making and health related behaviour from both 

sociological and economic theoretical perspectives. They found that people in lower 

socioeconomic positions were more likely to rely on their habits, believed habits to be 

something good and were less likely to change their behaviour due to lack of resources. 

Those in lower socioeconomic positions were less likely to make decisions about their health 

behaviours and relied on habitual behavioural patterns.

Decision-making may be an important factor in determining health risk behaviour. 

Hollen and Hobbie 63 ’64’75 found that among adolescent pediatric cancer survivors those who 

were poor decision makers were more likely to engage in risk taking including smoking, 

alcohol and drug use. As well, treatment for central nervous system (CNS) cancer and poor 

academic achievement may be important predictors of poor quality decision-making and 

health risk behaviours but further studies with larger sample sizes are needed.

In a structural equation modeling analysis Chen et al.77 found that intensive cancer 

treatment predicted educational achievement, which in turn predicted health behaviours. 

They suggest that neuropsychological deficits caused by cancer treatment may predict health 

behaviour. Educational achievement has been found to be an important predictor of health 

behaviours in a number of studies. Butterfield et al. found that survivors who did not 

graduate from high school had more health risk behaviours than college graduates. Tao et al. 

7 found that not having a college education was a significant predictor of smoking in both 

pediatric cancer survivors and their siblings. Emmons et a l .8' 71 found that lower education 

was also a significant predictor of smoking initiation and smoking dependence in pediatric 

cancer survivors. Wetter et al.84 analysed the relationship between educational attainment 

and smoking status in working adults from the general population. In this sample they found 

that education was a strong independent predictor of smoking status even after adjusting for 

demographics, job status and job characteristics including salary. Further research is needed 

to determine how low educational attainment predicts smoking.
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In addition to low educational attainment studies of adolescents in the general 

population found that having a learning disability was associated with substance abuse. 

Reasons for this association are not well understood but may be linked to low self-esteem, 

poor relationships with peers, social deficits as well as environmental and biological factors,
,t 85, 86among others

Poor academic success, low self-esteem, and social isolation from popular peers have 

been associated with an increased likelihood of smoking in the general population possibly 

due to the socialization of smoking behaviour67. In early studies adolescent survivors of 

pediatric cancer were found to have poorer self-esteem than their peers 48,61. However, in a 

more recent study it was found that self-esteem in pediatric cancer survivors was similar to 

their peers and that survivors were just as socially active and achieved their goals 41. Tao et 

al.7 did not find that pediatric cancer survivor's self-concept was an important predictor of 

smoking. However, Hollen and Hobbie 76 found that non-resiliency was associated with 

engaging in health risk behaviours and includes factors such as non-even temperament, low 

self-esteem, low social support, and non-resistance to social pressure.

In a study of Canadians aged 20-24 years from the National Population Health 

Survey, Allison et al.87 found that males were 2.4 times more likely to drink heavily 

compared to females. Education was a significant predictor of daily smoking where those 

with less than high school education were more likely to smoke daily than those with a post­

secondary education. The most consistent predictors of health behaviours were working 

status and chronic stress. Persons who worked were also more likely to smoke daily and 

drink heavily than persons who were in school. Chronic stress significantly predicted daily 

smoking, heavy alcohol use and health risk behaviour. They suggest that chronic stress may 

mediate the relationship between social factors such as working status and health risk 

behaviours. Chronic life stress and traumatic life events have been associated with both 

alcohol and tobacco use in the general population8S. Tercyak et al.66 suggested that conflict 

with parents and depression may be indictors of increased stress and found those factors to 

be associated with engaging in health risk behaviours in their study of adolescent pediatric 

cancer survivors.

There are many social factors that may influence whether someone engages in health 

risk behaviours. Having peers or family members who smoke has been identified as an
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89important predictor of smoking and alcohol use in adolescents from the general population 

91. In adult pediatric cancer survivors, especially women, Corkery et al.4 found that smoking 

was more prevalent in those who had a family member who smoked. Emmons et al.71 found 

that higher smoking rates were associated with having a higher proportion of smokers in the 

respondent’s social network. In adolescent survivors peer and parent tobacco use was not 

associated with intentions to use tobacco in the future 74. Hollen and Hobbie 76 also did not 

find that negative modeling was associated with engaging in health risk behaviours in 

adolescent survivors.

Emmons et al.71 found that severity of psychological symptoms including: 

depression, anxiety and somatic symptoms were associated with an increase in smoking and 

dependence on tobacco in pediatric cancer survivors. In persons with higher levels of 

anxiety and depression nicotine and alcohol may be used as a form of self-medication to 

reduce these symptoms 88. However, in adult survivors of leukemia Tao et al. 7 did not find 

that mood was an important predictor of smoking. Similarly, Chen et a l .77 did not find a 

significant pathway between negative mood and health compromising behaviour.

Although pediatric cancer survivors face the same pressures as their peers to make 

certain lifestyle choices their cancer experience and late effects of their treatment may 

influence their choices. General health, type of cancer, intensity of treatment and time since 

diagnosis are all factors that may influence whether or not they engage in health risk
Q9behaviours by changing their perception of their vulnerability to health consequences . 

Most studies of adolescent survivors did not find any clinical factors to be associated with 

engaging in smoking, alcohol use or multiple health risk behaviours 57’61 ’63,64,66,69.

Emmons et al.8 found that older age at diagnosis, not having pulmonary-related cancer 

treatment, and not having brain radiation were factors that were associated with smoking 

initiation. Other studies that examined current smoking status rather than the initiation of 

smoking did not find these factors or other clinical factors to be important predictors 4’56,57, 

6i, 69,74 j-feapp j-jgp factors related to cancer treatment may be protective against the 

initiation of health risk behaviours such as smoking in pediatric cancer survivors but once 

they have begun to smoke these factors may no longer be important predictors of their 

behaviours. This would be consistent with the trend observed where pediatric cancer 

survivors are now smoking less than their peers and than those in the general population but

2 2

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



are equally likely or less to quit smoking once they have started6’7’56. However, one study 

by Emmons et al.8 found that among smokers, pediatric cancer survivors were more likely to 

quit smoking.

A recent study by Foster et al.62 found that survivors of hereditary retinoblastoma 

were less likely to be smokers than survivors of non-hereditary retinoblastoma and among 

survivors of hereditary retinoblastoma those with bilateral disease were less likely to smoke 

than those with only one eye affected. The authors suggest that survivors of hereditary and 

bilateral disease may smoke less due to greater vision impairments and blindness.

It is thought that having had cancer should be protective against engaging in health 

risk behaviours 58. However, this has not always been observed and may be partially due to 

lack of knowledge in pediatric cancer survivors about their treatment, late effects and 

susceptibility to cancer. Bashore 93 found that only 84% of pediatric cancer survivors or 

their parent were able to list their diagnosis and 50% were able to list the chemotherapeutic 

drug they received. Similarly, Kadan-Lottick et al. 94 found that 72% of adult survivors were 

able to report their diagnosis with precision. Most survivors could remember the type of 

treatment they received but not the names of drugs or site of radiation. More concerning was 

that Bashore 93 found that only 30% of pediatric cancer survivors were aware of the late 

effects associated with their treatment. Lack of knowledge about the late effects of treatment 

may explain why some cancer survivors choose to engage in health risk behaviours even 

though they are at high risk for negative health outcomes.

Survivors may also lack knowledge about the increased health risks associated with 

smoking and heavy alcohol use. Tyc et al. 65 found that lack of knowledge about the adverse 

health consequences of smoking was a significant predictor of intentions to use tobacco in
78adolescent pediatric cancer survivors. Interestingly, Cox et al. found that increased worry 

and perceived susceptibility to late effects of cancer treatment were associated with increased 

substance use. They suggest that survivors may be engaging in substance use as a coping 

method to reduce anxiety associated with having had cancer and the late effects o f  treatment.
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2.4 Theories of health behaviour

Many theories have been developed to explain health risk behaviours in the general 

population but few have been proposed for pediatric cancer survivors. Social cognitive 

models that are based on the social cognitive theory are commonly used to explain health 

behaviour and have been implemented in health education. The social cognitive theory is 

based on the concept that people interact with their environment and acquire behaviours 

through learning processes, but that they also have a strong ability to control their own 

behaviours.95 Determinants of behaviours identified by Bandura96 in the social cognitive 

theory include knowledge of health risks and benefits, perceived self-efficacy to control ones 

own behaviours, health goals and facilitators and barriers to achieve these goals. Social 

cognitive models are based on the theory that a person perceives or has an actual threat to 

their health and seek to understand the reasons for actions taken or ignored 91. The end goal 

is to take knowledge gained from models of determinants of health behaviour and to apply 

this to health education and promotion practices 96.

Other models of health behaviour have similar constructs to the social cognitive 

theory. The Health Belief model is based on the concept that one's perceptions about the 

seriousness and severity of a health outcome and their susceptibility to an outcome will 

predict their motivations and behaviours 98," .  Rose 98 discusses how the Health Belief 

Model (HBM) by Rosenstock could be applied to cancer survivors to determine why they 

engage in particular health behaviours. In cancer survivors past experiences with cancer may 

alter their beliefs about their susceptibility to and seriousness of diseases consequentially 

affecting their motivations and health behaviours 98. Perceived susceptibility to a negative 

health outcome is a factor that is part of the Health Belief Model but is also common to other 

cognitive models of health behaviour such as the Theory of Reasoned Action, Protection 

Motivation Theory and Subjective Expected Utility Theory 10°.

Hollen 101 developed a model of predictors of health risk behaviours in pediatric 

cancer survivors. In this model decision making acted as a mediator between clinical and 

sociodemographic variables and health behaviours. Risk motivation or attitude about health 

risk behaviours is a moderator in this model altering the relationship between decision 

making and risk behaviours. Studies of pediatric cancer survivors by Hollen and Hobbie63,
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64,75 found that poor quality decision making was associated with engaging in health risk 

behaviours which supports one aspect of the model.

Cox 102 refers to structural equation modeling as a useful analytical method that can 

be used to test models of health behaviour with mediators and moderators, testing the ability 

of the model to explain health behaviour. Chen et al. 77 used structural equation modeling to 

test a model of health behaviours in pediatric cancer survivors where treatment intensity 

predicted health risk behaviour with mood and educational achievement acting as mediators. 

They hypothesized that those with more intensive treatment would be more likely engage in 

health risk behaviours as these survivors are at greater risk for negative psychological and 

cognitive outcomes. Results partially supported the hypothesis as intensive treatment was 

found to predict health risk behaviours through lower educational achievement but not mood.

Many theories of health behaviour try to explain the development and predictors of 

health behaviour but neglect to incorporate intervention strategies into their models to 

explain how they will affect health behaviours. Cox 102 discusses the Interaction Model of 

Client Health Behaviour and how this model which has guided previous intervention studies 

may be applied to pediatric cancer survivors. The model is constructed of three main 

components: client singularity, client-professional interaction and health outcomes. Client 

singularity is comprised of background variables such as gender and dynamic variables that 

are subject to change, such as knowledge, cognitive appraisal and motivation. The 

interaction between the pediatric cancer patient and health care provider can be useful in 

changing these dynamic factors to change health behaviours. Pediatric oncology patients 

often build a strong bond with their health care provider during treatment however, after the 

completion of their treatment they typically see a general practitioner. Health care providers

can provide support and information to pediatric cancer survivors to enable them to make
102healthy lifestyle choices
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2.5 Health promotion and prevention of health risk behaviours

Theories of health behaviour can be used as the basis for intervention strategies. 

Theories such as the social cognitive approach focus on the determinants of health 

behaviours and the prevention of disease rather than on treatment. In our current health care 

system the needs of the population are far outweighing the supply meaning that strategies 

focusing on health promotion and disease prevention, especially chronic disease are 

important to sustain the health of our nation and a well functioning health care system96.

Hudson et al.103 used the Health Belief model as a basis for the development and 

implementation of a health promotion intervention to reduce health risk behaviours in 

pediatric cancer survivors, entitled the Protect Study. The intervention in the Protect Study 

was educational risk counselling provided by health care practitioners that focused on the 

late effects of cancer treatment. Changes in health knowledge, perceptions of seriousness 

and susceptibility to negative health outcomes as well as perceived benefits and barriers to 

health behaviours were assessed. They found that female survivors of pediatric cancer had 

higher scores in knowledge following intervention than males and the control group. 

Survivors who chose specific health goals to focus on also had improved health behaviour. 

No other significant changes were observed following the intervention. The authors suggest 

that future interventions consider gender and target specific health behaviours.

A secondary analysis of the Protect Study examined each health protective and health 

risk behaviour separately 104. When looking at separate health behaviours Cox et a l .104 

found that knowledge about breast self examination and testicular self examination 

improved. Perceptions about the need to change behaviour and to stay healthy also improved 

following the intervention. Health behaviour changes were also observed in the treatment 

group. Smoking abstinence was maintained and junk food consumption decreased. Gender 

and age differences in practices of health behaviours were observed. In a later analysis Cox 

et al.78 found that the intervention predicted survivors’ perceived need to change behaviours 

that resulted in a desire to change health behaviours and consequentially decreased substance 

use. Cox et al.104 suggest that health risk and health protective behaviours should be 

measured and analysed separately.

Tyc et a l .105 designed an intervention to target perceived vulnerability to health risks 

associated with tobacco use in pediatric cancer survivors. This intervention involved risk
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counselling in the form of a video and follow-up telephone calls and measured changes in 

knowledge, perceived vulnerability, intentions and perceived positive effects of tobacco use. 

After one year they found that compared to the standard care control group the treatment 

group had significantly higher knowledge of the adverse consequences of tobacco use, 

perceived vulnerability to health risks and lower intentions to use tobacco. This effect was 

not seen at six months suggesting that changes in beliefs and motivations to engage in health 

risk behaviours may take place over longer periods of time through reinforcement.

Hollen et a l .106 designed an intervention in the form of a one day camp workshop to 

improve decision making skills and provide information about survivorship and risk 

behaviours and social support for pediatric cancer survivors. The effectiveness of the 

intervention was assessed by questionnaires of decision making quality, risk motivation and 

substance use. Significant changes following the intervention were a decreased motivation 

toward alcohol use at one month and higher decision making scores at one and twelve 

months compared to survivors who did not receive the intervention. The authors suggest that 

a larger sample size and a longer intervention period may be needed.
107A recent intervention study by Emmons et al. was the first published study to target 

smoking cessation in pediatric cancer survivors. One group received a self-help letter from 

physicians outlining the importance of smoking cessation in reducing the risk of secondary 

cancers. The second group received motivational telephone counselling from other cancer 

survivors. Results indicated that the group that received peer counselling had significantly 

higher cessation rates, almost double the group that received health risk information (p<0.01) 

107. A secondary analysis of the data found that intervention dose was related to smoking 

cessation. Survivors who received more phone calls were significantly more likely to quit
1 ORwith four to six calls being an effective number . Both interventions that target smoking 

and alcohol use cessation and prevention are important in reducing the rate of smoking and 

alcohol use in survivors 107.

2 7

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



2.6 Conclusions

Pediatric cancer survivors are engaging in smoking and alcohol consumption at 

similar or slightly lower rates than their peers. Cancer treatment puts them at greater risk for 

negative health outcomes associated with smoking and alcohol use and therefore further 

research into the determinants of health behaviours in this group and the design and 

implementation of interventions are needed. Although cancer survivors may engage in 

health risk behaviours for the same reasons their peers do, the health and psychosocial late 

effects of cancer treatment create a need for research and interventions to be oriented 

specifically towards this group. The development of models to explain health behaviour in 

pediatric cancer survivors can provide the foundation and theoretical framework for an 

intervention program.
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3.0 AIMS AND OBJECTIVES

The overall objective of this thesis was to investigate factors associated with tobacco use, 

alcohol use and their concurrent use in pediatric cancer survivors, a high risk sub-population 

for negative health outcomes. More specific objectives were to:

1. Describe the prevalences of alcohol use, tobacco use and their concurrent use in a

study population of Canadian pediatric cancer survivors and make a comparison 

to a population-based control group.

2. Examine whether the prevalences of alcohol use, tobacco use and their concurrent 

use within pediatric cancer survivors were associated with important clinical 

factors including cancer diagnosis, treatment received, age at diagnosis and 

relapse.

3. Compare tobacco use, alcohol use and their concurrent use in pediatric cancer 

survivors to controls after adjusting for important covariates.

4. Examine predictors of tobacco use, alcohol use and their concurrent use in both 

pediatric cancer survivors and controls.

5. Investigate psychosocial pathways that lead to alcohol and tobacco use in 

pediatric cancer survivors in comparison with controls using structural equation 

modeling.
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3.1 Theoretical Model

Based on a review of the literature and available data a theoretical model was 

specified to investigate how psychosocial factors may contribute to the development of 

smoking and alcohol drinking behaviours in pediatric cancer survivors. Structural equation 

modeling involves the testing of a theoretical pathway model that describes the development 

of an outcome. It is similar to factor analysis, multiple regression or path analysis but it is 

more powerful because it allows for the examination of multiple, correlated predictor and 

outcome variables. Structural equation modeling also allows for the testing of complex 

hypotheses and is more comprehensive than other modeling methods 109,1I0.

The application of structural equation modeling in behavioural oncology has 

important implications for lowering cancer morbidity and mortality and for improving 

psychological well-being and quality of life in cancer survivors m . Structural equation 

modeling was a useful method of analysis for the current study to help to explain the 

complex relationships between demographic, psychosocial, health factors and alcohol and 

tobacco use in pediatric cancer survivors. The structural equation modeling for this study 

was largely exploratory and model generating. A possible theoretical model was specified 

prior to data analysis. If it did not fit the data the model was modified based on the data and 

theoretical justification and then retested 112.

In the specified model (Figure 1) the outcome variable was concurrent use of alcohol 

and tobacco. Concurrent use of alcohol and tobacco was selected as the outcome as 90% of 

participants who smoked in the current study also drank alcohol. There may be common 

factors that predispose someone to substance use. In the model it was hypothesized that 

satisfaction with life would partially mediate the relationship between various psychosocial 

and health factors and concurrent use of alcohol and tobacco. A mediator is a variable
113through which a predictor variable can influence the outcome variable . It was 

hypothesized that poor physical and mental health, lower educational attainment, increased 

stressful life events and chronic stress as well as poor self-esteem would be associated with 

increased life dissatisfaction.

In order for life satisfaction to be a mediator several criteria must be met. The 

mediator variable must be associated with both the predictor and outcome variables. There 

must be a significant indirect path from the predictor variable to the outcome variable

30

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



through the mediating variable. If there is mediation the direct path from the predictor 

variable to the outcome variable should be reduced or non-significant114,115.

It was hypothesized that life satisfaction would be associated with the outcome in the 

model, concurrent use of alcohol and tobacco, where those who had greater life 

dissatisfaction would be more likely to engage in substance use. A previous study by Zullig 

et al.116 found that greater life dissatisfaction was associated with substance use in a 

population of high school students.

It was hypothesized that persons with lower self-esteem would have a greater 

dissatisfaction with life and would be more likely to engage in concurrent use of alcohol and 

tobacco. Self-esteem has been found to have high correlations with life satisfaction and to be 

an important predictor of life satisfaction in several populations 117. Studies from the 

general population have also suggested that low self-esteem is a predictor of smoking 

possibly due to the socialization of smoking behaviour 67 ’118. Individuals with low self­

esteem may also have low self-efficacy and poor coping abilities increasing their risk for 

engaging in health risk behaviours I19.

It was also hypothesized that poor physical and mental health and lower educational 

attainment would be associated with lower self-esteem. Poor mental health, physical health 

and educational attainment have been shown in previous studies of the general population to 

be associated with low self-esteem and that the directionality of the relationships may be in 

either direction 119. In this model it was hypothesized that lower educational attainment and 

poor physical and mental health would be predictors of low self-esteem. In child and 

adolescent cancer survivors, low self-esteem was associated with increased educational 

problems compared to those with high self-esteem 120. Survivors of bone tumours were

found to have low self-esteem scores, possibly due to changes in physical appearance and the
121presence of surgical scars

It was hypothesized that higher levels of stress including both chronic and acute 

stressors would be associated with decreased life satisfaction and that those with higher 

perceived levels of stress would be more likely to engage in concurrent use of alcohol and 

tobacco. A study of the general population found that perceived stress was an important 

predictor of life satisfaction in young and older adults 122. Chronic life stress and traumatic 

life events have also been associated with both alcohol and tobacco use in the general
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population88. It has been suggested that when under stress persons may engage in tobacco 

and alcohol use as a coping function 88,89,118.

It was hypothesized that physical health would be associated with life satisfaction 

where those with poorer physical health including: increased bodily pain, lower physical 

functioning and ability to do daily activities would be more dissatisfied with life. Decreased 

mobility and poor perceived health were associated with lower life satisfaction in a spinal
123cord injury cohort

It was hypothesized that physical health would be associated with concurrent use of 

alcohol and tobacco. Smoking and alcohol drinking in the general population were 

associated with poor physical and mental health scores on the SF-36 scale and other 

measures of quality of life 124'126. Other researchers have hypothesized that poor physical 

health would be a protective factor for engaging in health risk behaviours in pediatric cancer
92survivors by changing their perceived vulnerability to health consequences .

It was hypothesized that mental health would be associated with life satisfaction 

where those with poorer mental health would have greater dissatisfaction with life. In a 

previous study of the general population life dissatisfaction was strongly associated with 

depression and moderately correlated with anxiety 127.

It was hypothesized that mental health would be an important predictor of concurrent 

use of alcohol and tobacco. One study of pediatric cancer survivors found that more severe 

psychological symptoms including depression, anxiety and somatic symptoms were 

associated with current smoking and dependence on tobacco 71. However, two other studies
1 nn

did not find that mood was associated with smoking and health risk behaviour ’ .

It was hypothesized that those with a lower educational attainment would have 

greater life dissatisfaction and would be more likely to engage in concurrent use of alcohol 

and tobacco. In several studies of different populations low socioeconomic status was
1 1 r) ' lassociated with greater dissatisfaction with life ’ . Low education has been shown to

have a strong independent relationship with smoking in the general population after adjusting 

for other factors related to socioeconomic status and an important predictor of smoking and 

health risk behaviours in pediatric cancer survivors 3’7’8’71,77,84.
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Figure 1: Hypothesized mediational model o f the relationship between psychosocial, health and demographic 
factors with concurrent use o f alcohol and tobacco in pediatric cancer survivors.
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4.0 METHODS

4.1 Study Design

Data were analyzed from the Canadian Late Effects Study that was designed to assess 

long term psychosocial and physical outcomes in survivors of childhood cancer and a 

frequency matched population based control group. Details of the study methods have been 

published elsewhere m . Data were collected between January 1997 and February 2000 

using a mailed out questionnaire. Inclusion criteria for the cancer survivors were: 1) to be 

diagnosed with a first malignancy between 1981 and 1990; have survived at least five years 

after diagnosis; 2) to be under 20 years at age of diagnosis; 3) alive at the time of study; and 

4) have sufficient English or French language skills to complete the questionnaire.

Participants included 2,152 cancer survivors who were selected randomly from 

twelve participating pediatric oncology centres or cancer registries representing each 

province and territory in Canada. Population-based controls included 2,432 respondents who 

were randomly selected through provincial health insurance agencies or by random digit 

dialling in provinces with restrictions to access to health insurance information. Inclusion 

criteria for controls were: 1) no self-reported previous cancer diagnosis; 2) sufficient English 

or French language skills to complete the questionnaire; and 3) to have been a Canadian 

resident from at least December 31, 1990. Controls were frequency matched to cancer 

survivors by age and sex within each province 128.

Each participating centre contacted subjects to complete the questionnaire. Two 

types of questionnaires were administered: one for participants 16 years of age or over and 

one for those under 16 years. Participants greater than 16 years of age completed a self- 

report questionnaire, while a parent or guardian completed the questionnaire for those under 

16 years of age 128. For the current study only data on participants that were 16 years or 

greater was used to reduce misclassification of respondents by outcome as parents and 

guardians are often not aware that their child uses alcohol or tobacco 70. The sample size for 

pediatric cancer survivors over the age of 16 years who completed the questionnaire was 

1,352, with a response rate of 60.2% and for the control group was 1,509 with a response rate 

of 49% 128.

Access to the late effects database, part of the Canadian Pediatric Cancer Surveillance 

and Control Program (CCCSCP)129, was obtained through the Public Health Agency of
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Canada. Ethical approval for this study was obtained from the Ottawa Hospital Research 

Ethics Board on August 9, 2005. Data analysis was conducted entirely at the Public Health 

Agency of Canada site at 120 Colonnade Road and no data that could identify a patient's 

name, hospital or physician were removed from that site. Individual identifiers that identify 

the patient's name, hospital or physician were also removed prior to the investigator's access 

to the data.

4.2 Variable Selection and Development

Outcome Variables

Smoking was categorized as never smokers, current smokers and former smokers. A never 

smoker was defined as someone who had not smoked at least 100 cigarettes in their life. 

Respondents were asked "Have you ever smoked at least 100 cigarettes in your entire life?"

A current smoker was defined as someone who had smoked at least 100 cigarettes in their 

life and reported that they smoked now. Respondents were also asked "Do you smoke 

cigarettes now?" A former smoker was defined as someone who had smoked at least 100 

cigarettes in their life but reported that they did not smoke now. Smoking was also 

categorized into current and non-current smokers. A current smoker was any participant that 

was defined as a current smoker above. A non-current smoker was anyone who was a 

former or never smoker as defined above.

These questions and definitions are similar to those used in the National Health 

Interview Survey (NHIS) by the Centers for Disease Control (CDC) in the United States.

The only difference being that the CDC now classifies a current smoker as respondents who 

reported smoking at least 100 cigarettes in their entire life and who report smoking every day 

or some days 72. The questionnaire used in the current study did not ask the participants the 

frequency that they smoked. By not restricting the current smokers to those who smoke on 

some days or every day we also captured a group of smokers that smoked more infrequently.

Thirteen participants reported that they had smoked greater than 100 cigarettes in 

their life but did not report whether they smoked now. Whether or not they were a former or 

current smoker was deduced by examining their answer to the question regarding an age at 

which they quit smoking. Three participants reported that they were current smokers but did 

not report whether they had smoked at least 100 cigarettes in their lives. All were estimated
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to have smoked greater than 100 cigarettes after examining how many cigarettes they 

reported smoking on average per day and for how many years they had smoked. Three 

persons reported that they were not current smokers but did not report whether they had 

smoked at least 100 cigarettes in their lives. Their smoking status was deduced by looking at 

their answers to questions regarding the age that they quit smoking and how many cigarettes 

they smoked on average per day. There were eleven cases who reported having had at least 

100 cigarettes in their life but did not report whether they smoked now or the age at which 

they started smoking or quit smoking making it impossible to determine whether they were a 

former or a current smoker. Since the participants had smoked at least 100 cigarettes in 

their life it was assumed that they were current smokers.

There were 15 respondents (0.53%) that provided no information about their smoking 

status and were therefore deleted from the dataset. Of the deleted cases 8 (53%) were cancer 

survivors and 7 (47%) were from the control group. Seven (47%) were 16-20 years of age, 3 

(20%) were 21-25, 4 (27%) were 26-30 and 1 (7%) was 31-37. Eight (53%) were male and 7 

(47%) were female. Three (20%) did not report their level of education, 2 (13%) had less 

than a high school education, 5 (33%) had completed high school and 5 (33%) had greater 

than a high school education. The demographic characteristics of the deleted cases were 

similar to the entire study population (Table 5).

Alcohol use was categorized by the frequency and amount of alcoholic drinks consumed. An 

abstainer was defined as a person who had never had at least twelve drinks of any kind of 

alcoholic beverage in their life or who had, on average, less than one drink of wine, beer or 

mixed drink per month in the previous twelve months. Respondents were asked "In your 

entire life, have you ever had at least 12 drinks of any kind of alcoholic beverage?" and 

"During the past 12 months, on average, how often did you drink the following per month: 

wine (4 oz. Glass), beer (12 oz. Can), mixed drink (1 shot) (if less than 1 drink enter 0)?" 

Light alcohol users were defined as those who reported drinking 1-13 drinks of beer, wine or 

mixed drink per month. Moderate alcohol users were defined as those who reported drinking 

14-60 drinks of beer, wine or mixed drinks per month. Heavy alcohol users were defined as 

those who reported drinking greater than 60 drinks of beer wine or mixed drink per month. 

However, for the current study moderate and heavy drinkers were regrouped into one 

category, as the prevalence of heavy drinkers was low with only 41 (3.2%) cancer survivors
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and 58 (4.1%) controls reporting being heavy drinkers. Alcohol use was also dichotomized 

into drinkers and abstainers. An abstainer included anyone who was categorized as an 

abstainer as defined above. A drinker was anyone who was categorized as a light or 

moderate to heavy drinker as defined above.

The number of drinks a participant had on average, per month, in the previous 12 

months was first summed. A numerical field and a text field both contained relevant 

information. The text field was manually changed to numerical values. If the respondent did 

not answer whether they had at least 12 alcoholic drinks in their lives but did answer how 

many drinks they had, on average, per month in the previous 12 months they were coded as 

light and moderate to heavy drinkers as defined above. There were 12 participants who 

responded that they had not had at least 12 drinks in their lives but in the questions following 

they answered as though they had more than 12 drinks in their life. It was assumed that they 

had answered the first question incorrectly and they were coded as light and moderate to 

heavy drinkers.

There were 118 respondents (4.2%) who did not provide answers to either of the 

questions on alcohol use and were therefore deleted from the dataset. Of those deleted 57 

(48%) were cancer survivors and 61 (52%) were from the control group. Thirty (25%) were 

16-20 years of age, 34 (29%) were 21-25, 40 (34%) were 26-30 and 14 (12%) were 31-37. 

Forty-one (35%) were male and 77 (65%) female. Five (4%) did not report their education 

level, 28 (25%) had less than a high school education, 39 (33%) had completed high school, 

46 (39%) had greater than a high school education. There were slightly more females than 

males who did not report how much alcohol they consumed but otherwise the demographic 

characteristics of the deleted cases were similar to the entire study population (Table5).

There is no consensus on how to define alcohol use or even what constitutes
1 inmoderate drinking, which has been associated with health benefits . The definitions of 

alcohol use for the current study were adapted from the dietary guidelines published by the 

U.S. Department of Health and Human Services (USDHHS) and U.S. Department of
131 132 130Agriculture (USDA) as well as definitions from Dawson and Room and Dufour 

The USDHHS and USDA defined moderate alcohol consumption as up to one drink per day 

for women and up to two drinks per day for men. A drink was defined as 12 oz. of regular 

beer, 5 oz. of wine, or 1.5 oz. of 80-proof distilled spirits. However, they caution that this is
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the amount consumed per day and is not meant to be an average over many days, as 

consuming more than two drinks per day increases the risk for health problems and injury. 

Dawson et al.132 defined an abstainer as someone who had less than 12 drinks in the previous 

year, a light drinker as a person who drinks 1 to 13 drinks per month, a moderate drinker as 

someone who drinks 4 to 14 drinks per week and a heavier drinker as someone who has more 

than two drinks per day.

A problem with the proposed definition was that it did not capture binge drinkers. It 

is possible that someone could have an average of 50 drinks per month, which would be 

considered moderate consumption by the previous definition but had five or more drinks per 

occasion, which is considered hazardous drinking. Having more than 60g of ethanol per day 

for men and 40g for women has been a threshold set to define hazardous drinking. Sixty 

grams of ethanol is equivalent to approximately five drinks in the United States 132. In order 

to take into account hazardous drinking of alcohol the current study also examined binge 

drinking as an outcome.

Binge drinking was defined as having 5 or more drinks on average on days that respondent 

drinks. Respondents were asked, "On the days that you drink, on average, how many drinks 

do you have?"

If the participant did not answer the question regarding binge drinking and were 

defined as an abstainer they were coded as a non-binge drinker; those who reported 

abstaining from alcohol use were not intended to answer this question. When participants 

did not answer the question about binge drinking but responded that they had on average, 

less than four drinks per month in the previous 12 months they were also coded as non-binge 

drinkers as binge drinking requires that they have five drinks or more per occasion.

Concurrent use of alcohol and tobacco was defined as those who are current smokers and are 

also light or moderate to heavy alcohol users as defined above.
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Psychosocial factors and other predictors

Demographic, psychosocial and health variables that were identified in a review of 

the literature and were available in the dataset to be examined as potentially important risk 

factors for smoking, alcohol use and their concurrent use included: age, gender, ethnicity, 

education, special education/learning disabled, personal income, self-esteem, chronic stress, 

stressful life events, satisfaction with life, mental and physical health. The current study also 

examined clinical factors as important predictors of smoking, alcohol use, binge drinking and 

their concurrent use including: cancer diagnosis, type of treatment, age at diagnosis, and 

whether or not a relapse occurred.

Age

The survey was designed to include participants aged 16 years and older. Fifty 

participants reported being age fifteen, of which 18 were cancer survivors and 32 were 

controls. Reasons for inclusion of these fifteen year olds were unknown and were therefore 

deleted from the dataset reducing the sample size to 2,811. Participants were categorized 

into approximately four-year age groups: 16-20, 21-25, 26-30 and 31-37. There was no 

missing data for this variable.

Gender

Participants were categorized as male or female. Reported gender data from the 

questionnaire was verified with data collected from medical charts. There was no missing 

data for this variable.

Ethnicity

Participants were asked, “To which ethnic or cultural group(s) did your ancestors 

belong?” and were required to check from a list of ethnicities the ones to which their father’s 

and mother’s ancestors belonged. Ethnicity was categorized as white, non-white, Aboriginal 

and mixed. This categorization was selected because studies of the general population found 

that Aboriginals were more likely to be smokers than other groups and whites were more 

likely to be smokers than non-whites 89,118. The non-white category includes respondents 

who would be defined as visible minorities in Canada. They include all respondents who are
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non-Caucasian in ethnicity, other than Aboriginal people 133. Grouping all visible minorities 

together disregards individual group differences however, the majority of cancer survivors 

(84%) and controls (80%) were white thus small sample sizes restricted further
1 -7 -5

categorization of the ethnicity variable

If the participant reported that both their mother and father’s ancestors were white or 

Aboriginal, they were coded as white and Aboriginal respectively. If the participant reported 

that both their mother and father’s ancestors were of the same non-white ethnicity, they were 

coded as non-white. If the participant reported that their mother and father’s ancestors were 

of different ethnicities, they were coded as mixed. If the participant only reported the 

ethnicity of one parent’s ancestors they were coded according to that response. An option 

when answering the question was to check “other” and to specify an ethnic or cultural group. 

Some of the participants chose to do so and were recoded into the appropriate ethnic 

category.

There were 72 respondents (2.6%) who reported that they did not know their mother 

and father’s ancestor’s ethnicities or they left the question blank and were imputed as being 

white. Thirty (42%) were cancer survivors and 42 (58.3%) were from the control group.

The reason for inclusion of participants with unknown ethnicities in the white category is 

that approximately 84% of the population of cancer survivors and 80% of controls 

participating in the study were white meaning that if data were missing at random there was 

a high probability that the respondents who left the question blank were also white.

Income

Questions pertaining to both total yearly household and personal income before taxes 

were included in the questionnaire. All participants were asked to check the appropriate 

category that included their total yearly personal income before taxes ranging from none to 

$70,000 or more. Possible responses for household income ranged from less than $10,000 to 

$70,000 or more. However, those that were reliant on their parents for income were not 

asked to report their household income. Those who were not reliant on their parents for 

income were asked to report both their total yearly household income and their total yearly 

personal income before taxes.
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Household income was the measure of interest as it is a measure of socioeconomic 

status that has been associated with substance use in pediatric cancer survivors 7’8.

However, because of the study design, only approximately half of the population answered 

this question and personal income was used. Personal income was categorized based on the 

frequency distribution of the data into three groups: $0-$4,999, $5,000-$ 19,999 and $20,000 

or greater. This measure may not represent socioeconomic status well as a large portion of 

the participants reported being reliant on their parents for income but would better represent 

disposable income. Participants who did not know their personal income or left the question 

blank were recoded into the median category as having a total personal income of $5,000- 

$19,000 per year before taxes.

There were 358 respondents (13.6%) who had an unknown personal income and were

imputed into the median category of which, 164 (45.8%) were cancer survivors and 194

(54.2%) were from the control group. Recoding participants with unknown personal income

into this category was done to be conservative as theoretically this group should be at high

risk for substance use. In adolescents, higher disposable income has been associated with
118substance use and in adults lower income has been associated with substance use 

Adolescents dependent on their parents for income would have a higher disposable income if 

they were in this group ($5,000-$ 19,000) and adults independent of their parents would have 

a lower personal income. The low income cutoff estimated by Statistics Canada in 2000 for 

a single adult living in Canada was $12,696 to $18,371 depending on whether they lived in a 

rural or urban area 134.

Education

Education was categorized as having less than a high school education, having 

completed high school and having greater than a high school education. Participants were 

asked, “What is the highest grade of school you have completed?” Options included less 

than eight years, eight to twelve years, completed high school, completed 

vocational/technical training, completed college/university and completed graduate school. 

Participants who reported having less than eight years or eight to twelve years of education 

were coded as ‘less than high school’. Participants who reported having completed high
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school were coded as ‘high school’ and those with vocational/technical training, completed 

college/university or completed graduate school were coded as ‘greater than high school’.

Respondents who left the question blank were imputed as having less than a high 

school education. Fifty-three (2%) participants did not report their level of education 

obtained, of which 31 (58%) were cancer survivors and 22 (42%) were from the control 

group. Recoding participants with unknown education into the less than high school 

education category was done to be conservative as lower educational attainment has been 

associated with substance u se3’7’8’8’71,77,84.

Special Education/Learning Disabled Programs

Participants were asked, “In elementary or high school were you ever in any of the 

following programs?” Options included learning disabled, special education, gifted or 

talented and other. If participants responded that they were in a learning disabled or special 

education program they were categorized as ‘Yes’. If they responded that they were not in 

either a special education or learning disabled program they were categorized as ‘No’. If the 

participant responded that they were not in a special education program and did not answer 

whether they were in a learning disabled program they were assumed to have not been in 

either and were categorized as ‘No’. If the participant responded that they were not in a 

learning disabled program and did not answer whether they were in a special education 

program they were assumed to have not been in either and were categorized as ‘No’. If the 

participant left both questions blank it was assumed that they had not been in either a 

learning disabled or special education program and they were coded as ‘No’.

There were 145 participants who responded that they did not know if they were in a 

special education or learning disabled program or left the questions blank. It was assumed 

that these 145 participants were not in a special education or learning disabled program and 

they were recoded as “No”. Of those missing data 75 (52%) were cancer survivors and 70 

(48%) were from the control group.
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Physical and Mental Health

The SF-36 scale was developed to measure general health concepts of patients from 

any disease or treatment group and can be administered to patients over the age of fourteen 

through self-administration or a variety of other methods . There are two summary 

measures that comprise the SF-36 questionnaire: physical health and mental health. Four 

multiple item Likert type scales best represent each of these constructs, with higher scores 

indicating better health. The physical health construct is represented by the physical 

functioning, role limitations due to physical health problems, bodily pain and general health 

perceptions scales. The mental health construct is represented by the social functioning, role
137 138limitations due to emotional health, mental health and vitality scales

Medical Outcome Trust provides a standardized method of scoring the SF-36 that can
1 30be found in the SF-36 manual . The authors suggested that deviating from the 

standardized methods might jeopardize the validity of the scale and comparability with other 

studies. For these reasons the standard scoring method was used. The method for treating 

missing data involved mean imputation by case where greater than 50% of the items were
1 IQanswered for each multiple item scale . Following imputation and scoring of the SF-36, 

cases with greater than 50% of the data missing on any multiple item scale were deleted from 

the dataset. Physical and mental health variables were created using the physical and mental 

health summary measures from the SF-36 and were categorized into five categories each 

based on the frequency distribution of the data.

The SF-36 has been shown to have good reliability and validity in different 

populations including adult survivors of childhood cancer 135’138' 140. The Cronbach alpha test 

for internal consistency for physical health scale in the current study population was 0.77 for 

cancer survivors and 0.71 for the control group. For the mental health scale the Cronbach 

alpha was 0.82 in cancer survivors and 0.81 in the control group (Appendix 1). Internal 

consistency is a measure of reliability of a scale and whether the items on the scale are 

measuring a unidimensional construct.141 These scores were over 0.70 indicating acceptable 

internal consistency. Total scores on the physical health component of the SF-36 scale were 

negatively skewed in both cancer survivors (skewness= -1.42, kurtosis=2.12) and the control 

group (skewness= -1.46, kurtosis= 3.14) suggesting most respondents had good physical 

health. Total scores on the mental health component were also negatively skewed in both
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cancer survivors (skewness=-1.05, kurtosis=0.59) and the control group (skewness= -1.13, 

kurtosis=1.07) suggesting most respondents had good mental health.

There were forty-seven respondents (1.75%) who were missing data on greater than 

50% of the items on at least one of the SF-36 scales and were therefore deleted from the 

dataset. Of those missing data 26 (55%) were cancer survivors and 21 (45%) were from the 

control group. Twenty-one (45%) were 16-20 years of age, 9 (19%) were 21-25, 14 (30%) 

were 26-30 and 3 (6%) were 31-37. Twenty-four (51%) were male and 23(49%) were 

female. Nine (19%) had less than a high school education, 21 (45%) had completed high 

school, 15 (32%) had greater than a high school education and 2 (4%) did not report their 

education level. The demographic characteristics of the deleted cases were similar to the 

entire study population (Table 5).

Satisfaction with life

The Satisfaction With Life Scale (SWLS) by Diener et al.142 was used as a measure 

of global life satisfaction in the Late Effects study questionnaire. The SWLS consists of five 

statements about the participant’s global life satisfaction and asks the participant to rate their 

agreement with the statements on a seven point Likert scale ranging from strongly disagree 

to strongly agree. Previous research found this scale to have a high test-retest reliability 

(0.82) and high internal consistency (of=0.87). Additionally, this scale was found to be 

appropriate for use in different age, cultural and clinical groups and had a moderate to high 

correlation with other measures of subjective well being 142,143. The Cronbach alpha test for 

internal consistency for the satisfaction with life scale in the current study population was 

0.90 in cancer survivors and 0.91 in the control group suggesting high internal consistency 

(Appendix 1).

Scores were calculated by first performing mean imputation by case when 

participants responded to greater than 50% of the statements. This method was chosen for 

consistency as the SF-36 scale included in this study used this method in their standard 

scoring procedure. After imputation scores were checked for any values outside of the 

possible range of one to seven. The five items were then summed to provide an overall score 

with a possible minimum of five and maximum of thirty-five. On this scale twenty is 

considered neutral with those scoring below being dissatisfied with life and those above
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being satisfied with life 143. Total scores on this scale were negatively skewed in both cancer 

survivors (skewness= -0.69, kurtosis=-0.30) and the control group (skewness= -0.61, 

kurtosis=-0.49) meaning that most participants were more satisfied with life (Appendix 1). 

Participants who scored between 5 and 19 were categorized as ‘dissatisfied’ and those who 

were satisfied with life were further categorized into two groups based on the frequency 

distribution of the data as scoring 20-29 and 29 or greater.

There were 15 respondents (0.6%) who did not respond to at least 50% of the items 

and were deleted from the dataset. Four (27%) of these respondents were cancer survivors 

and 11 (83%) were from the control group. Eight (53%) were 16-20 years of age, 3 (20%) 

were 21-25, and 4 (27%) were 26-30. Six (40%) were male and 9 (60%) were female. One 

participant did not report their level of education, 4 (27%) had less than a high school 

education, 3 (20%) had completed high school and 7 (47%) had greater than a high school 

education. There were slightly more controls who missing data but otherwise the 

demographic characteristics of the deleted cases were similar to the entire study population 

(Table 5).

Self-Esteem

Rosenberg’s self-esteem scale was a Guttman scale consisting of ten items asking 

respondents to rank their agreement with each statement as strongly agree, agree, disagree or 

strongly disagree 144. A Guttman type scale consists of items that measure one construct and 

are presented on a continuum, in this case ranging from low self-esteem to high self-esteem. 

144 In the Late Effects study questionnaire a short-form version of the original Rosenberg 

self-esteem scale was used that consisted of six items scored as a five point Likert type scale 

ranging from strongly disagree to strongly agree. Similar results are produced when the 

Rosenberg self-esteem scale is scored using a Likert, rather than Guttman type method 144.

Scores were calculated by first reverse coding the last item and then performing mean 

imputation by case when participants responded to greater than 50% of the statements. After 

imputation, scores were checked for any values out of the possible range of one to five. The 

six items were then summed to provide an overall score with a possible minimum of six and 

maximum of thirty. On this scale the midpoint indicates a neutral score with those scoring 

above having a theoretically positive self-esteem and those scoring below having a negative
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self-esteem 145. In the late effects study a score of fifteen was a neutral score. The self­

esteem variable was categorized based on the frequency distribution of scores into four 

categories: 6-23, 24-26, 27-29 and 30. The self-esteem variable was categorized based on 

the frequency distribution. Scores were negatively skewed in both the cancer survivors 

(skewness=-1.37, kurtosis=1.91) and control group (skewness= -1.40, kurtosis=2.06) 

suggesting that reported self-esteem was high in both groups (Appendix 1). Schmitt and 

Allik 145 found that positive self-evaluations and mean scores above the theoretical midpoint 

for the Rosenberg self-esteem scale were common across cultural groups. The Cronbach 

alpha test for internal consistency for the self-esteem scale in the current study population 

was 0.83 for cancer survivors and 0.85 for controls suggesting good internal consistency 

(Appendix 1). There were nineteen participants that provided answers to less than 50% of the 

items on the self-esteem scale and were therefore deleted from the dataset.

There were 19 respondents (0.71%) that provided answers to less than 50% of the 

items on the self-esteem scale and were therefore deleted from the dataset. Nine (47%) were 

cancer survivors and 10 (53%) were from the control group. Six (31%) were 16-20 years of 

age, 4 (21%) were 21-25, 7 (37%) were 26-30 and 2 (10%) were 31-35. Nine (47%) were 

male and 10 (53%) were female. Two (10%) did not report their level of education, 5 (26%) 

had less than a high school education, 5 (26%) had completed high school and 7 (37%) had 

greater than a high school education. The demographic characteristics of the deleted cases 

were similar to the entire study population (Table 5).

Chronic Stress

A modified, shortened version of Wheaton’s chronic stress inventory was used as a 

measure of chronic stress in the Late Effects Study 146. The shortened version consisted of 

30 items from the original Wheaton inventory. Participants were asked to rank their 

agreement with statements about chronic stressors that may have occurred over the previous 

twelve months as not true, somewhat true, very true or not applicable to themselves. Not 

applicable and not true were equivalent to no stress or a score of zero, somewhat true 

corresponded to a score of one and very true corresponded to a score of two. Participants 

who left any item of the chronic stress inventory blank were assumed to have meant not true 

or not applicable and received a score of zero for that item. Scores on the thirty items were
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summed to provide a total score. The minimum score for the scale is zero, meaning no stress 

and the maximum is 60, meaning high stress.

The chronic stress variable was categorized for the logistic regression analysis based 

on the frequency distribution of total scores into three categories: 1-5, 6-11, 12-45. The 

chronic stress variable was categorized based on the frequency distribution for the logistic 

regression analysis. Scores were positively skewed in both cancer survivors 

(skewness=1.15, kurtosis=1.60) and the control group (skewness=0.89, kurtosis=0.73) 

suggesting that respondents generally had lower levels of chronic stress (Appendix 1). The 

Cronbach alpha test for internal consistency for chronic stress scale in the current study 

population was 0.83 in cancer survivors and 0.81 in the control group suggesting good 

internal consistency (Appendix 1). There were 133 respondents (5%) who did not answer 

at least one of the questions on the inventory, of which 71 (53%) were cancer survivors and 

62 (47%) were from the control group. It was assumed that if the respondent left the 

question blank they did not have the event. The method of mean imputation by case for 

missing data when participants responded to greater than 50% of the items was not used for 

this inventory because scoring on each item was dependent on whether an event occurred 

and would not reflect scores on other items.

Stressful Life Events

Turner and Avison’s Stressful Life Events Scale was used as an additional measure of 

stress in the Late Effects Study. This measure of stress reflects life events and the perceived 

severity of the acute stressors that occur whereas Wheaton’s Chronic Stress inventory is 

designed to capture stress that would occur over a continuum 146,147. The Late Effects study 

used items from the Quebec Health Survey on stressful life events combined with Turner and 

Avison’s scale to create an eleven item inventory. Three items in the scale came from 

Turner and Avison’s Stressful Life Events Scale and the remaining eight items from the 

Quebec Health Survey. Participants were first asked to report whether the stressful event had 

happened to them in the previous twelve months. If the event had occurred they were then 

asked to rank the severity of the event on a four point Likert scale from not at all stressful to 

extremely stressful.
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If the participant reported that they had not had the event they received a score of 

zero for that item. If the participant reported that they had the event they received a score of 

one to four based on their severity ranking. If the participant did not report whether they had 

the event but reported a severity score it was assumed that the event had occurred and they 

received the appropriate score. If the participant did not report a severity score it was 

assumed that the event had not occurred. Scores on the eleven items were summed to 

provide a total score. The minimum score for the scale was zero, meaning no stressful life 

events and the maximum was 44, meaning high stress.

The stressful life events variable was categorized based on the frequency distribution 

of total scores into three categories: 0 (no stressful life events), a score of 1-4 and 5 or 

greater. Scores were positively skewed in both cancer survivors (skewness=1.54, 

kurtosis=2.79) and the control group (skewness=1.62, kurtosis=2.11) suggesting that 

respondents generally had fewer stressful life events or perceived them to be less severe 

(Appendix 1). The Cronbach alpha test for internal consistency for the stressful life events 

scale in the cancer survivors was 0.53 and in the control group was 0.42 suggesting low 

internal consistency. A low internal consistency on this scale would be expected, as it is not 

measuring a unidimensional construct but rather different events that could happen in ones 

life 148,149. Previous examinations of stressful life event scales have also found low test- 

retest reliability and it is suspected that timing of administration of the questionnaire strongly 

affects respondents’ ability to recall events but do not invalidate the use of these inventories
148

There were 46 respondents (2%) who did not answer at least one of the questions on 

the inventory, of which 27 (59%) were cancer survivors and 19 (41%) were from the control 

group. It was assumed that if  the respondent did not answer the question they did not have 

the event. The method of mean imputation by case for missing data when participants 

responded to greater than 50% of the items was not used for this inventory because scoring 

on each item was dependent on whether an event occurred and would not reflect scores on 

other items.
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Cancer Diagnosis

The second edition of the International Classification of Childhood Cancer, which is 

based on the ICD-O-2, was used to categorize pediatric cancer types. The ICCC classifies 

types of cancer into twelve categories: leukemia; lymphoma and reticuloendothelial 

neoplasms; central nervous system and miscellaneous intracranial and intraspinal neoplasms; 

sympathetic nervous system tumors; retinoblastoma; renal tumors; hepatic tumors; malignant 

bone tumors; soflt-tissue sarcomas; germ-cell, trophoblastic and other gonadal neoplasms; 

carcinomas and other malignant epithelial neoplasms; other and unspecified malignant 

neoplasms 15°. In the current study there were no cases of other and unspecified malignant 

neoplasms. There were also very few cases of retinoblastoma, hepatic and sympathetic 

nervous system cancers so they were combined into one category called ‘other’. In the 

analyses leukemia was chosen as the reference category as it was the most common type of 

cancer diagnosis.

The current study also included nineteen cases of Langerhans cell histiocytosis 

(LCH) that were categorized as lymphoma and reticuloendothelial neoplasms. The ICCC no 

longer considers LCH to be a neoplastic disease and therefore excludes it from its 

classification system 15°. However, whether or not LCH is a neoplastic or immunological 

disease remains under debate and may actually be a combination of immune dysregulation 

and oncogenesis 151,152. Regardless of whether it is a neoplastic disease or not survivors of 

LCH were included in the current study because they have similar clinical histories and are at 

risk for late effects of treatment like pediatric cancer survivors. Langerhans cell histiocytosis 

can be a fatal disease 153. Children with LCH are often treated with chemotherapy and 

radiation therapy at oncology centers 153. The late effects associated with Langerhans cell 

histiocytosis and its treatment include endocrine, neurological, orthopedic and second 

cancers, among others, which are similar to those observed in pediatric cancer survivors 154.

Type of Treatment

Data on the type of cancer treatments received were obtained from medical charts. 

The types of treatment that cancer survivors had were categorized as chemotherapy, 

radiation, surgery, chemotherapy and radiation, chemotherapy and surgery, radiation and 

surgery and all three. If no treatment was reported they were categorized as such.
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Age at Diagnosis

Data on age at diagnosis with cancer were collected from medical charts. The age at 

diagnosis variable was categorized into four 5-year categories: 0-4, 5-9, 10-14 and 15-19 

years. There was no missing data for this variable.

Relapse

Data on whether a relapse of the initial cancer occurred were collected from medical 

charts; a maximum of three relapses were recorded. The relapse variable was dichotomized 

into ‘Yes’, having had a relapse and ‘No’, having had no relapse. It was not informative to 

have more than two categories as only a small portion of survivors had more than one 

relapse. If the question was left blank it was assumed that the participant had not had a 

relapse.

4.3 Treatment of Missing Data

There are different types of missing data; data can be missing completely at random 

(MCAR), missing at random (MAR) or non-ignorable. MCAR assumes that probability of 

missing data on a variable is unrelated to the value of all other variables including the 

variable itself. Data are MAR when the probability of missing data on an independent 

variable can depend on other variables but not on the value of the variable itself. When the 

value of the missing data depends on the value of the variable itself it is considered non- 

ignorable and special modeling methods are required 155. A summary of the quantity of 

missing data by variable and the method for dealing with the missing data is found in 

Appendix 3.

Listwise Deletion

Listwise deletion is a conventional method to deal with missing data. The advantages 

of this method are that it can be used for any types of statistical analysis and does not require 

special computational methods or software. If data are missing completely at random 

(MCAR) then parameter estimates will be unbiased as the listwise deleted dataset will be a 

random sample of the original study population. Standard errors will be larger in the listwise
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deleted dataset due to a reduced sample size 155. Listwise deletion can be biased if  deleted 

cases are unrepresentative of the entire population 156.

One hundred and thirty-three or 4.7% of respondents in the dataset were deleted due 

to missing data on the outcome variables, smoking and/or alcohol use. The outcomes of 

smoking and alcohol use were categorical type variables. Chen and Astebro 157 examined six 

missing data methods for categorical data. They found that listwise deletion was the better 

missing data technique for categorical data under the MAR or MCAR assumption but would 

present a problem if there were a lot of variables missing greater than 10-20% of data due to 

loss of information and statistical power.

An additional 75 participants were deleted from the dataset as they were missing 

greater than 50% of responses on the SF-36, Rosenberg Self-Esteem or Satisfaction With 

Life scales and mean imputation could not be performed. A total of 208 cases or 7.4% of the 

sample population were deleted from the dataset due to missing data.

Person Mean Imputation

Listwise deletion was not performed on all variables as approximately 38% of 

respondents were missing data on at least one variable. This would drastically reduce the 

sample size and may not be representative of the population. Large sample sizes were also 

required for the structural equation modeling analysis. Person mean imputation is a missing 

data method that imputes the mean of completed items and was used for Likert type scales 

when greater than 50% of the items were answered. This is a standard procedure used for 

scoring the SF-36 scale and for consistency was also used for missing data on the self-esteem 

and satisfaction with life scales 139. A study by Downey and King 158 found that person mean 

imputation represented the original data well when the number of respondents with missing 

data and the number of items missing were 20% or less. If greater than 20% they found that 

the reliability estimates tended to be inflated. For the self-esteem and satisfaction with life 

variables the percent of respondents missing data prior to imputation was less than 2%.

Single Imputation

In the final analysis participants missing data on the education, personal income, 

ethnicity, chronic stress, stressful life events and special education variables were regrouped
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into other categories. Single imputation of missing data can result in underestimated 

standard errors and overestimated test statistics 155. However, the amount of missing data on 

each of these variables was under 7% except for personal income, which had approximately 

13% of respondents missing data.

Multiple Imputation

It is not possible to know whether missing data are MAR, MCAR or non-ignorable 

and whether the assumptions of the missing data technique are appropriate 155. Therefore a 

multiple imputation procedure for missing data was also performed and results from logistic 

regression analyses were compared to results from the logistic regressions using missing data 

procedures discussed above.

Multiple imputation is a method that creates multiple datasets each with a different 

imputed value representing a random sample of missing values, which accounts for the 

uncertainty about the correct value to impute. Each dataset is analyzed separately and then 

results are combined to provide overall estimates and standard errors 156,159. This method is 

advantageous to other missing data techniques as it creates a complete dataset without 

affecting sample size and produces consistent estimates that are efficient and normal when 

data are MAR 155’156.

The Monte Carlo Marcov Chain (MCMC) Bayesian multiple imputation procedure 

(PROC MI) from SAS version 8.02 was used, as it was determined from the multiple 

imputation output that the data had an arbitrary missing data pattern. Multiple imputation 

using the MCMC method assumes that data are from a continuous multivariate normal 

distribution and that each variable is a linear function of all other variables. However, it is 

also robust to violations of normality 155,159. For each variable that contains missing data the 

variable is regressed on all other variables. The regression equations are used to generate 

predicted values for missing data and a random draw from the residual normal distribution 

for that variable is added to account for uncertainty. In SAS a single chain is run of data 

augmentation cycles creating five datasets. The number of bum in iterations performed 

before the imputation was 500 and 200 iterations between imputations. Multiple imputation 

of data was performed by case and control groups to account for group differences 155,159.
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In SAS autocorrelations and time series plot for bivariate tables were produced to 

examine if convergence was reached with the number of iterations used. The time series 

plots of means did not display any long term trends suggesting that convergence was 

reached. The autocorrelation plots for means reached zero also suggesting convergence 155, 

159 (Appendix 4).

Missing data were imputed for the sum scores on the satisfaction with life, self­

esteem, chronic stress and stressful life events scales as continuous variables setting a 

maximum and minimum score. After imputation the continuous variables were categorized 

for the logistic regression analysis. The personal income variable was imputed as a 

continuous variable to avoid biases created by imputing data as a categorical variable by first 

setting each score to the median of the category included in the questionnaire. Ethnicity was 

imputed using the initial grouping of parent’s ancestors into 16 categories included in the 

questionnaire with plausible values ranging from 1-16. Education was imputed as the 

original 6 categories included in the questionnaire with plausible values ranging from 1-6.

For the categorical variables imputation was performed with a minimum set to one and 

following imputation scores were rounded to avoid implausible values 155. All variables 

were recategorized following imputation for the logistic regression analysis.

The PROC MI ANALYZE procedure in SAS was used to combine results from the 

five imputed datasets 16°. Logistic regression analyses must be done for each of the five 

imputed datasets and results are combined using PROC MIANALYZE. The output contains 

regression coefficients and their associated covariance matrix but not chi-square test 

statistics. These must be computed by hand which is computationally demanding 155,160. 

Other limitations of multiple imputation are that you get slightly different parameter 

estimates each time you do a multiple imputation procedure and imputation of categorical
155 161data followed by rounding may result in biased parameter estimates ’ . Parameter

estimates from the logistic regression analysis of multiply imputed data were similar to 

results from the logistic regression analysis using other missing data procedures as discussed 

above. Due to the complexity, time required to perform logistic regression analyses on 

multiply imputed datasets and violations of normality, the simpler missing data procedures 

were used. Additionally, listwise deletion has been shown to be more robust than multiple 

imputation when the MAR assumption is violated 155.
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4.4 Statistical Analysis

SAS version 8.02 for Windows software was used to organize and manage data, to 

perform missing data procedures, to calculate descriptive statistics and to perform 

multivariate logistic regression analyses 162. The statistical modeling software Mplus version 

3.13 by Muthen and Muthen 163 was used for structural equation modeling (SEM) analyses.

4.4.1 Descriptive Statistics

Descriptive statistics were used to describe smoking and alcohol use, psychosocial, 

demographic, health and clinical characteristics of the population of pediatric cancer 

survivors and the controls. Frequency distributions and percentages were calculated for 

smoking, alcohol use and their concurrent use in both survivors and controls. The 

prevalence of smoking, alcohol use, and their concurrent use were calculated for both 

survivors and controls by the covariates. Chi-square tests were used to compare proportions. 

Means and standard deviations were calculated to describe continuous variables. Tests for 

normality were conducted which produced tests for skewness and kurtosis where values of 

zero represented a normal distribution. Cronbach alphas were also calculated to describe the 

internal consistency of the psychological scales. Internal consistency is a measure of 

reliability and assesses the extent to which items on the scale correlate with each other. An 

alpha of 0.70 was considered adequate internal consistency 141.

Bivariate correlations were calculated for variables used in the SEM analysis.

Pearson Product moment correlations were calculated for two continuous variables; 

Polychoric correlations were calculated for two categorical variables; and Kendall’s tau-b 

correlations were calculated for a continuous variable with an ordered categorical variable. 

Point biserial correlations were calculated for a continuous variable with a dichotomous 

variable using the SAS Macro for biserial correlations 164.

Stratified analyses were performed to test for confounders and effect modifiers of the 

relationship between pediatric cancer survivors and controls on the outcomes of smoking and 

alcohol use. The Breslow-Day test for homogeneity was used to test for effect modification 

at the 0.05 level of significance. The Mantel Haenszel odds ratios and 95% confidence 

intervals were used to adjust for potential confounding variables and were compared to the
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crude odds ratios. Results from the stratified analyses were later compared to the 

multivariate logistic regression analyses.

Univariate logistic regression models were fit between each covariate and the 

outcome variables in pediatric cancer survivors and controls separately to obtain odds ratios, 

95% confidence intervals, likelihood ratio and Wald chi-square test statistics for the 

significance of the relationship using SAS PROC LOGISTIC.

4.4.2 Multivariate Analysis

Multivariate logistic regression analyses were performed using SAS PROC 

LOGISTIC to compare tobacco use, alcohol use and their concurrent use in pediatric cancer 

survivors to the controls taking into consideration potential confounders and effect modifiers. 

Variables that could potentially be an intermediate step in the causal pathway from being a 

cancer survivor to smoking and alcohol use were not included in one of the adjusted models 

and was compared to other models 165.

Multivariate logistic regression analyses were also performed to determine the 

important predictors of smoking, alcohol use and their concurrent use in both pediatric 

cancer survivors and the control group independently. The outcomes of smoking and alcohol 

use were categorical and initially contained more than two categories necessitating that 

polytomous logistic regression modeling be performed. However, due to small sample sizes 

and zero cells resulting from the stratification of outcomes by covariates multivariate 

analyses were only performed on dichotomized outcome variables. Covariates that were 

found to be significant at the 0.25 level of significance in the univariate logistic regression 

analyses were included in the full multivariate model. Variables were removed from the 

model at the 0.05 level of significance. Interaction terms that were significant at the 0.10 

level of significance were included in the model and removed at the 0.05 level of 

significance. Interaction terms had to also be biologically plausible to be included in the 

final model and the most parsimonious, statistically significant models were selected 166.

Model parameters were estimated using maximum likelihood estimates. The Wald 

chi-square and log likelihood ratio chi-square test were used to determine the importance of 

each variable in the multivariate models 167,168. The disadvantage of the Wald chi-square 

statistic is that if there are large logistic regression coefficients the standard error will be
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inflated increasing the likelihood of making a Type II error; failing to reject the null 

hypothesis when it is false 167. Pampel168 suggests that log likelihood statistics also be 

examined to determine significance and if they show a significant p-value for a model with a 

large effect size then good model fit is assumed even if the Wald statistics are opposing.

Analyses were also performed to test for collinearity among variables in the 

multivariate models. The Tolerance statistic (TOL) and the Variance Inflation Factor (VIF) 

were calculated in SAS PROC REG using the same dependent and independent variables as 

the logistic regression analysis. If the tolerance statistic was less than 0.20 collinearity was 

considered and a value less than 0.10 indicated serious collinearity. There is no standard 

criteria for the Variance Inflation Factor but a conservative value of 2.5 was used to consider 

collinearity among variables 167. The only variables found to be potentially collinear were 

age and age at diagnosis (Appendix 2). Therefore, they were never included together in a 

multivariate model.

4.4.3 Structural Equation Modeling

The following steps are involved in structural equation modeling:109,169

1) Theory development;

2) Model Specification;

3) Parameter estimation;

4) Evaluating model fit;

5) Model modification (trimming or building); and

6) Testing the structural model against others.

Model Specification

In the model specification stage a model to be tested was developed based on theory 

and was represented in a diagrammatic form (Figure 2). There are two types of variables in 

the model: measured variables and latent variables. An important advantage of structural 

equation modeling is that it attempts to reduce bias in estimates created by measurement 

error. Latent constructs are variables that we cannot directly or precisely measure. In 

structural equation modeling multiple indicator variables can be used to measure a latent
170construct to attempt to better estimate its true value
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Latent constructs were represented in the diagrammatic model (Figure 2) as ellipses 

and their indicators as squares or rectangles. Circles also indicated error terms, as they are 

not directly measured. Any single indicator or measured variables were represented by 

squares or rectangles170. There are two parts to a structural equation model: the 

measurement model and the structural model. The measurement model specifies the 

relationships between latent constructs and their measured indicators as well as correlations 

between constructs. Whereas the structural model includes latent constructs and measured
171variables with directional pathways among variables

Stressful Life 
Events

Chronic
Stress Satisfaction 

With Life
Self-Esteeme!3)

el 4:

Education Mental
Health

Physical
Health

Concurrent Use of 
Alcohol & Tobacco

Figure 2: Structural model to test the relationship between psychosocial, health, demographic factors and 
concurrent use o f alcohol and tobacco mediated by satisfaction with life.

In the specified measurement model for this thesis there were two latent constructs: 

satisfaction with life and self-esteem, with directional pathways to their indicators, error 

terms for each indicator and a covariance term between the two constructs (Figure 3). A 

covariance term was included between the two constructs as they are independent variables
117in the measurement model and are known to be correlated . Latent constructs were 

created for the self-esteem and satisfaction with life variables using the items from each 

psychological scale included in the Late Effects study. The self-esteem construct had six 

ordinal indicators and the satisfaction with life had five (Figure 3). Items included from the 

Self-Esteem scale and Satisfaction With Life scale can be found in Appendices 5 and 6 

respectively.
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Figure 3: Measurement model with two latent constructs, eleven measured dependent indicator variables and 
a covariance between the latent constructs.

The Late Effects study also included previously validated psychological scales to 

measure physical health, mental health, chronic stress and stressful life events constructs. 

Each of these scales contained multiple items that could have been used as indicators of their 

latent constructs. The items for the chronic stress and stressful life events scales were found 

to be inappropriate for use as indicators as they were not measuring a unidimensional 

construct but rather different events that could occur in ones life 148,149.

The physical and mental health scales contained 20 and 14 ordinal items respectively, 

that could have been used as indicators for the physical and mental health latent constructs. 

However, this many indicators for each latent construct would have increased model 

complexity and worsened the model fit as a high item to subject ratio increases the instability 

of the factor solution 172. It also would have been possible to use the four subscales for each 

mental and physical health scales as indicators. However, these subscales were found to 

have very high ceiling effects where a substantial number of subjects scored the highest 

possible value on the scale. Austin and Brunner 173 showed that high ceiling effects 

increases the chance of making a type I error where we would conclude that there was a 

significant relationship when there truly was not.

Another option would have been to select a few indictors to represent the physical

and mental health constructs by performing an exploratory factor analysis. However, the SF-

36 scale has been validated in several populations and the authors warn against altering the
1scale as it may affect the validity and comparability with other studies . Therefore, the 

continuous summary scores for the physical and mental health scales as well as the chronic 

stress and stressful life events scales were used as single indicators of the latent constructs.
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The limitation of using a single indicator is that we must assume zero measurement error, 

which can bias estimates of relationships among constructs 1T0.

The structural model specified for this thesis contained the measurement model as 

discussed above and six measured variables. Figure 2 shows the full structural model that 

was tested. In this model there were three dependent variables: satisfaction with life, self­

esteem and concurrent use of alcohol and tobacco, as well as the dependent factor indicators 

for the latent constructs. Concurrent use of alcohol and tobacco was the outcome of interest 

in the model. The satisfaction with life latent construct was tested as a mediator in the 

model. There were direct paths from all of the variables to the outcome variable. There 

were indirect paths from all of the observed continuous measured variables and the self­

esteem latent construct to concurrent use of alcohol and tobacco through satisfaction with 

life. In the model education was a measured categorical exogenous variable that was 

dichotomized into two dummy variables and regressed on satisfaction with life, self-esteem 

and concurrent use of alcohol and tobacco. Error terms were included for each measured 

variable and latent constructs but were set at zero for the measured variables. For the 

theoretical explanation behind each included structural parameter see Chapter 3 section 1 on 

the theoretical development of the model.

The WLSMV estimator was used in Mplus and with this estimator it was not possible 

to estimate covariances between observed exogenous variables and latent exogenous 

variables. Therefore, it was necessary to regress self-esteem onto mental health, physical 

health and education to account for the relationship between these variables 174.

In Mplus the model is estimated conditioned on the observed exogenous variables 

when using the WLMS V estimator. Therefore the means, variances and covariances of the 

observed exogenous variables are not estimated as part of the model. The benefit of this is 

that we do not have to assume that the variables are normally distributed. Although the 

covariances among exogenous variables are not specified or estimated as part of the model, 

they are also not fixed at zero and are allowed to freely correlate 174.

Model Identification

Another important aspect of the model specification process is to ensure that the 

specified model is identified so that one has enough information from the components of the
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covariance matrix to obtain a unique solution for parameters in the model. There are three 

possibilities for model identification. A model can be underidentified where there are more 

unknown parameters than available information; just identified where the number of 

unknown parameters is equal to available information; and overidentified where there are 

more information available than unknown parameters. A model needs to be just identified or 

overidentified in SEM to obtain a proper solution. It is preferred for a model to be 

overidentified so that model tests can be performed. The number of degrees of freedom for 

model testing is the number of nonredundant elements in a covariance matrix minus the
1 7 Snumber of parameters to be estimated . In Mplus degrees of freedom when using 

WLSMV are not calculated in this way and the formula can be found in the Mplus technical
I  'jc .

appendices

In the measurement portion of the model one factor loading from each latent 

construct is fixed to one for identification purposes. All other factor loadings and variances
177are free parameters to be estimated

In a single group analysis in Mplus the default is that for each continuous latent 

construct means and intercepts are fixed to zero. Intercepts and thresholds of observed 

categorical dependent variables are free to be estimated. When using Theta parameterization 

variances and residual variances of latent variables with categorical factor indicators are 

fixed to one 178.

In a multiple group analyses in Mplus the default is that means and intercepts of 

continuous latent constructs are fixed to zero in the first group and are unequal and free to be 

estimated in the second group. Intercepts and thresholds of observed categorical factor 

indicators of continuous latent constructs are free and held equal across groups. When using 

Theta parameterization variances and residual variances of latent variables with categorical 

factor indicators are fixed to one in the first group and are free and unequal in the second
178group .

Parameter estimation in Mplus

Standard SEM utilizes maximum likelihood methods to estimate model parameters 

and test statistics with the assumption that observations are drawn from a continuous, 

multivariate normal population. The use of categorical and non-normally distributed
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variables in the current study violates this assumption. Non-normality of data has been 

shown to not affect parameter estimates but underestimates standard errors and can lead to 

substantial overestimation of likelihood ratio chi-square goodness-of-fit statistics 169.

Muthen 179’180 proposed a general structural equation model termed CVM

(continuous/categorical variable methodology) that allows for dichotomous, ordered

polytomous and continuous measured variables to be analysed. CVM results in unbiased and

consistent parameter estimates for ordered categorical data. It is based on the assumption

that each measured variable has an underlying continuous normally distributed latent

variable 181 Model parameters are estimated by polychoric correlations between measured

variables using Weighted Least Squares (W LS)110 Muthen and Muthen developed a

statistical modeling software Mplus 163 based on the CVM approach that is able to perform
182structural equation modeling with categorical, dichotomous and continuous data

Measurement Model: Multiple Group Confirmatory Factor Analysis

A multiple group confirmatory factor analysis (CFA) was used to test the 

measurement model for validity of its indicators and invariance across the cancer survivor 

and control groups. Often in research that involves multiple groups it is simply assumed that 

measurement invariance is present; that a measurement instrument will be measuring the 

same construct in both groups, but this is rarely tested statistically 183. In Mplus the default 

estimator used for a CFA with ordered categorical indicator variables is robust weighted least 

squares (WLSMV) using polychoric correlations. The weighted least square parameter 

estimates were produced using a diagonal weight matrix with standard errors. A mean and 

variance adjusted chi-square test statistic was produced using a full weight matrix. With this 

estimator probit regressions of the latent construct on the measured ordinal indicators were 

estimated. Since factor indicators were ordered categorical, thresholds were modeled rather 

than intercepts or means and were equal to the number of categories minus one. Theta 

parameterization was used for the multiple group analysis. With theta parameterization 

residual variances for the latent response variables were allowed to be parameters in the 

model and were fixed to one in the first group and are free to be estimated in the other groups
178for identification purposes
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When the CFA model was first run the output specified that there was a “zero cell 

problem” for the bivariate tables of the ordinal indicator variables. In order to avoid zero

bivariate frequencies the ordinal variables were collapsed into three categories; disagree,
180neither disagree nor agree, and agree

After the multiple group CFA was estimated and model fit was found to be 

satisfactory the model was tested for measurement invariance across groups. Testing for 

equivalent factor loadings is considered necessary to determine that factors are measuring the 

same constructs across groups 183. Measurement invariance for ordinal categorical outcomes 

does not require invariance of the factor means or factor covariance matrices but just the 

measurement parameters, the thresholds and factor loadings 177,184,185. Testing for invariance
183of error variances and covariances is generally considered too restrictive and unnecessary 

Here, the measurement model included the latent construct self-esteem with six ordered 

categorical indicators, the latent construct satisfaction with life with five ordered categorical 

indicators, and a covariance between the two latent constructs. Measurement invariance was 

tested for the factor loadings and thresholds.

First the model was estimated where thresholds and factor loadings were constrained 

to be equal across groups; residual variances were fixed to one in the control group and free 

in the cancer survivors; factor means were fixed to zero in the control group and free in the 

cancer survivors (default in Mplus). This model was then compared to a less restrictive 

model where thresholds and factor loadings were allowed to be free across groups; residual 

variances were fixed to one in all groups and factor means were fixed to zero in all groups. 

With categorical outcomes the thresholds and factor loadings must be constrained together 

because the item probability curve is influenced by both parameters 186. A chi-square 

difference test was calculated to determine if constraining the factor loadings and thresholds 

significantly worsened model fit compared to the less restrictive model. A non-significant 

chi-square would indicate that it did not. However, because chi-square difference tests are 

affected by sample size alternative goodness-of fit indices should be used to test for 

invariance 187. Cheung and Rensvold found that the difference in CFI from the constrained 

to unconstrained model was a powerful procedure for detecting group differences and was 

used in the current study. A change in CFI less than or equal to -0.01 was used to indicate 

that the null hypothesis of invariance across groups should not be rejected 187.
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In Mplus, when using WLSMV estimator a chi-square difference test cannot be 

calculated by simply subtracting the chi-square values from the two nested models because 

with this estimator the chi-square values are not distributed as chi-square. Instead the
1 -70

DIFFTEST option in Mplus was used to obtain a correct chi-square difference test

Multiple Group Structural Equation Model

Measurement invariance was found for measurement model across cancer survivor 

and the control groups. After measurement invariance was found the full structural model 

was tested. A multiple group analysis was performed with the WLSMV estimator and theta 

parameterization in Mplus. For continuous latent dependent variables the regression 

coefficients produced were simple linear regression coefficients. For observed categorical 

dependent variables the regression coefficients produced were probit coefficients. 

Significance of regression coefficients was determined by dividing the estimate by the 

standard error. This test has approximately a normal distribution in large samples and 

therefore a value greater than 1.96 was considered significant for a two-tailed test at the 0.05 

level178. The full structural model was found to have satisfactory fit with the data but there 

were a number of pathways that were significant in the control group and not in the cancer 

survivors suggesting structural non-invariance. Structural invariance is where the relations 

between constructs or parameter estimates are equal across groups 183. Here structural 

invariance did not hold, therefore the model was estimated separately in cancer survivors and 

controls and non-significant paths were removed.

Mplus provides both standardized and unstandardized parameter estimates as well as 

95% confidence intervals. The standardized coefficients were standardized using the 

variances of the latent and observed variables so that variances were equal to one. This 

allows for comparison of parameters in the m odel169. The unstandardized solutions were 

used to compare models across groups.

Testing for Mediation

The models were tested for mediation using the MODEL INDIRECT command in 

Mplus. The approach used in Mplus to test the significance of the mediating variable is to 

multiply the coefficient for the relationship between the independent variable and the
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mediating variable by the coefficient for the relationship between the mediating variable and 

the dependent variable and dividing it by the standard error. This value is then compared to 

a standard normal distribution to test for significance I88. Confidence limits were included 

for the indirect effects to examine sampling variability. If the confidence limits included
189zero it provided evidence that the effect was not larger than expected by chance

Assumptions

One assumption of the SEM method proposed by Muthen is that the underlying latent 

construct is continuous. When using ordinal indicators that are non-normally distributed we 

violate this assumption. However, Flora and Curran 190 found that estimation of CFA models 

with ordinal indicators using Weighted Least Squares and polychoric correlations was robust 

to moderate levels of non-normality of the latent response variables. They found that the 

parameter estimates were only slightly inflated and there was no effect on the test statistics or 

standard error estimates.

Other assumptions of SEM are that the sample is obtained randomly from the 

population of interest, that there is no missing data, no specification errors or relevant 

variables left out of the model and that there is weak exogeneity of exogenous variables or 

that the exogenous variable is not explained by previous values of the dependent variable 169.

Evaluating model fit

Mplus provides chi-square square test statistics and has a number of alternative fit 

indices available to assess model fit. The chi-square test alone is not enough to determine 

model fit as it is sensitive the distribution of the data and sample size. A large sample can 

result in the rejection of a model based on only small differences between the model and 

sample covariance or correlation matrix resulting a Type II error 191. Hoyle and Panter 192 

recommend reporting at least two incremental fit indices along with the model chi-square test 

statistic. Incremental fit indices are less sensitive to sample size and compare the model to 

be tested with a nested baseline model. The baseline model is more restrictive as it is the 

model where all observed variables are uncorrelated 191. For this study the two incremental 

fit indices that were reported were the Comparative Fit Index (CFI) and the Tucker Lewis
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Index (TLI). As well an additional fit index, the Root Mean Square Error of Approximation 

(RMSEA), was reported.

The CFI and TLI are incremental fit indices that range from 0 to 1. Conventionally a 

value of 0.90 was suggested to indicate adequate model fit. More recently Hu and Bentler 

recommended that a value of 0.95 be used to minimize type I and type II errors, especially 

with small sample sizes191 ’193.

Generally, as the number of parameters in the model increases, model fit decreases. 

The RMSEA is an alternative fit index that accounts for model complexity or the degrees of 

freedom in the m odel112. The RMSEA can range from 0 to infinity; Brown and Cudeck 194 

recommended that an RMSEA value of 0.05 or less indicates close fit and up to 0.08 

indicates reasonable fit of the model to the data.

Yu 195 found that the cut-off values recommended by Hu and Bentler 193 were also 

appropriate for categorical data. All of these criteria are only guidelines and may differ 

depending on the characteristics of the study. Smaller sample sizes are of concern but as 

sample size increases the test statistics are appropriate measures of model f i t191.

Mplus also provides an R2 statistic that represents the variance in the latent construct 

that is accounted for by the exogenous variables. With categorical dependent variables the 

pseudo R2 is interpreted as a standard deviation change in the underlying continuous latent 

construct for a change in the exogenous variable from 0 to 1 176.

Model modification

Modification indices were provided by the Mplus program and can be used to modify 

a model if  it does not fit the data well. It provides information on the expected reduction in 

the likelihood ratio chi-square statistic if  the parameter is freed 176. Modification indices 

were not used in the current study, as model fit was acceptable, modification indices were 

low and did not make theoretical sense. Although model fit was acceptable there were a 

number of non-significant paths, especially for the cancer survivor group. Models were 

modified by removing non-significant paths sequentially beginning with the least significant.

Test the structural model against others

The trimmed models with non-significant paths removed were compared to the 

originally specified model using the chi-square difference test (DIFFTEST in Mplus).
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5.0 RESULTS

5.1 Population characteristics

There were 1231 pediatric cancer survivors (47.3%) and 1372 controls (52.7%) 

included in the current study. The frequency distribution of age and gender were similar 

between the cancer survivors and controls. The majority of respondents were under 25 years 

of age and there were slightly more females than males. Cancer survivors had a higher 

proportion of participants with lower income and education and poorer mental health and 

physical health compared to the controls (p<0.05). They also had a higher proportion of 

white participants and participants that had been in a special education or learning disabled 

program (p<0.01). Cancer survivors and controls had a similar distribution of self-esteem 

and satisfaction with life scores. Survivors had a higher proportion of participants reporting 

low chronic stress and stressful life events compared to the control group (<0.05) (Table 5).

Table 5: Distribution o f demographic, psychosocial and health characteristics o f  pediatric cancer survivors and 
controls.

Characteristic
Cancer survivors (n=1231) 
n(%)

Controls (n=1372) 
n (%)

Age (years)
16-20 485 (39.4) 497 (36.2)
21-25 343 (27.9) 386 (28.1)
26-30 276 (22.4) 308 (22.5)
31-37 127(10.3) 181 (13.2)

Gender
Male 594 (48.3) 628 (45.8)
Female 637 (51.7) 744 (54.2)

Personal Income
$0 to $4,999 429 (34.8) 382 (27.8) **
$5,000 to $19,999 460 (37.4) 576 (42.0)
$20,000+ 342 (27.8) 414 (30.2)

Education
Less than high school 338 (27.5) 329 (24.0) **
High school 461 (37.4) 460 (33.5)
Greater than high school 432 (35.1) 583 (42.5)

Ethnicity
White 1059 (86.0) 1123(81.8) **
Non-white 45 (3.7) 90 (6.6)
Aboriginal 22 (1.8) 15 (1.1)
Mixed 105 (8.5) 144 (10.5)

Continues
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Table 5 continued

Mental Health Score f
5-39 247 (20.1) 252(18.4)
40-48 233 (18.9) 316(23.0)
49-53 250 (20.3) 288 (21.0)
54-56 213 (17.3) 241 (17.6)
57-70 288 (23.4) 275 (20.0)

Physical Health Score f
15-48 278 (22.6) 232(16.9)
49-53 213 (17.3) 246 (17.9)
54-56 246 (20.0) 316(23.0)
57-58 238 (19.3) 270 (19.7)
59-73 256 (20.8) 308 (22.5)

Satisfaction with Life Score
5-19 (Dissatisfied) 319(25.9) 361 (26.3)
20-28 (Satisfied) 498 (40.5) 541 (39.4)
29-35 (More satisfied) 414 (33.6) 470 (34.3)

Self-Esteem Score {
6-23 288 (23.4) 297(21.6)
24-26 257 (20.9) 298 (21.7)
27-29 376 (30.5) 425 (31.0)
30 310(25.2) 352 (25.7)

Chronic Stress Score §
0-5 412(33.5) 389 (28.3)
6-11 436 (35.4) 499 (36.4)
12-45 383 (31.1) 484 (35.3)

Stressful Life Events Score §
0 448 (36.4) 426 (31.0)
1-4 395 (32.1) 491 (35.8)
5+ 388 (31.5) 455 (33.2)

Special Education/ LD Program
No 1040 (84.5) 1260 (91.8)

Yes 191 (15.5) 112 (8.2)
* p<0.05, ** p<0.01 
f  Higher score indicates better health.
$ Higher score indicates greater self-esteem.
§ Higher score indicates greater stress.

Table 6 shows the distribution of clinical characteristics of the pediatric cancer 

survivors. There were a lower proportion of survivors who were diagnosed with cancer in 

the 0-4 year age group (18.4%) compared to the other age groups. Most survivors were 

treated with chemotherapy and radiation (20.0%) or chemotherapy, radiation and surgery 

(19.3%). The proportion of survivors who received only radiation (2.9%) or had no 

treatment reported (1.6%) was small. Leukemia was the most common type of cancer 

diagnosis in survivors (25.5%) followed by cancer of the central nervous system (17.5%). 

The least common cancers included retinoblastoma, hepatic and cancers of the sympathetic
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nervous system, which combined accounted for only 3.4% of cases. Most survivors (88.6%) 

had not had a relapse of their initial cancer (Table 6).

Table 6: Distribution o f clinical characteristics o f pediatric cancer survivors.
Characteristic n(%)
Age at Diagnosis (years)

0-4 227 (18.4)
5-9 327 (26.6)
10-14 333 (27.1)
15-19 344 (27.9)

Type of Cancer Treatment
Chemotherapy 125 (10.1)
Radiation 36 (2.9)
Surgery 206 (16.7)
Chemotherapy & Radiation 246 (20.0)
Chemotherapy & Surgery 207 (16.8)
Radiation & Surgery 154(12.5)
Chemotherapy & Radiation & Surgery 237 (19.3)
No Treatment Reported 20 (1.6)

Cancer Diagnosis
Leukemia 314(2 5.5)
Hodgkin’s Lymphoma 189 (15.4)
Non-Hodgkin’s Lymphoma * 99 (8.0)
Central Nervous System 216(17.5)
Renal 62 (5.0)
Bone tumours 74 (6.0)
Soft Tissue Sarcomas 85 (6.9)
Germ cell/Gonadal 68 (5.5)
Carcinomas 82 (6.7)
Other f 42 (3.4)

Relapse
No 1091 (88.6)
Yes 140 (11.4)

* Including reticuloendothelial neoplasms and Langerhans cell histiocytosis, 
f  Other cancers include: retinoblastoma, hepatic and sympathetic nervous system.

Table 7 shows the prevalence of current smokers, alcohol drinkers, binge drinkers 

and concurrent users of alcohol and tobacco in pediatric cancer survivors and the control 

group. The prevalence of current and former smokers was lower in the cancer survivors than 

the control group (current: 22.8% vs. 30.2% and former: 10.6% vs. 13.0%). Alcohol use was 

also lower in the childhood cancer survivors with a prevalence of 31.4% of survivors 

abstaining from alcohol use compared to only 24.2% of controls. The prevalence of light 

alcohol use was slightly lower in cancer survivors (41.8%) compared to control group 

(44.0%). Moderate to heavy alcohol use was lower in childhood cancer survivors (26.8%)
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compared to controls (31.8%). The prevalence of binge drinking was similar to the 

prevalence of moderate to heavy drinking in both the survivor (24.9%) and control (31.0%) 

groups. Concurrent use of alcohol and tobacco was also lower in childhood cancer survivors 

(20.4%) compared to controls (27.3%). The prevalence of binge drinking was higher in the 

controls than the cancer survivors for all age groups except in the 26-30 year old age group 

where the controls had a lower prevalence (controls: 19.5% , survivors: 24.6%) (Table 7).

Table 7: Prevalence o f current smokers, alcohol drinkers, binge drinkers and concurrent users o f  alcohol and
tobacco in pediatric cancer survivors and controls

Survivors
n(%)

Controls 
n (%)

Smoking
Never
Former
Current

820 (66.6) 
130 (10.6) 
281 (22.8)

779 (56.8) 
178 (13.0) 
415 (30.2)

*

Alcohol Use 
Abstain 
Light
Moderate to Heavy

387 (31.4) 
514(41.8) 
330 (26.8)

332 (24.2) 
604 (44.0) 
436 (31.8)

*

Current Smoker 
Yes 
No

281 (22.8) 
950 (77.2)

415 (30.2) 
957 (69.8)

*

Alcohol Drinker 
Drinker 
Non-Drinker

844 (68.6) 
387 (31.4)

1040 (75.8) 
332 (24.2)

*

Concurrent use 
Yes 
No

251 (20.4) 
980 (79.6)

375 (27.3) 
997 (72.7)

*

Binge Drinking 
Yes 
No

307 (24.9) 
924 (75.1)

425(31.0) 
947 (69.0)

*

Binge Drinking Stratified by age t  
16-20 
21-25 
26-30 
31-37

133 (27.4) 
87 (25.4) 
68 (24.6) 
19 (15.0)

203 (40.8) 
121 (31.3) 
60 (19.5) 
41 (22.6)

* p <0.001
f  Age was found to be a significant effect modifier by the Breslow-Day test for homogeneity (% 2=14.44, 
= 0 .002).

Table 8 shows crude and adjusted odds ratios and their 95% confidence intervals for 

current smoking, alcohol drinking and the concurrent use of alcohol and tobacco in cancer 

survivors compared to controls. For the outcomes of smoking, alcohol drinking and
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concurrent use no significant effect modifiers were found. Odds ratios were adjusted for 

potential confounders that could not be intermediate variables in the causal pathway and for 

all potential confounders in separate models. The odds ratios adjusted for all potential 

confounders did not differ greatly from the crude odds ratios and odds ratios adjusted only 

for variables that could not be intermediate in the causal pathway (Table 8). Pediatric cancer 

survivors were significantly less likely to be current smokers (ORadj=0.64, 95%CI=0.53, 

0.77), alcohol drinkers (ORadj=0.73, 95%CI=0.60, 0.88) and concurrent users of alcohol and 

tobacco (ORadj=0.65, 95%CI=0.53,0.78) compared to the control group.

The odds ratio for binge drinking in cancer survivors compared to controls was 

modified by age (Breslow-Day test for homogeneity: % 2- 14.44, p=0.002). Age specific 

crude odds ratios and adjusted odds ratios are presented in Table 8. Although not 

statistically significant the 26-30 year old group appeared to differ from the other age groups 

with cancer survivors having higher odds of being binge drinkers than the controls in the 

stratified analysis (OR=l .35, 95% CI=0.91, 2.00). In all other age groups cancer survivors 

were significantly less likely to be binge drinkers than the controls (Table 8).

Table 8: Crude odds ratios (ORs), adjusted odds ratios (ORs) and their 95% confidence intervals (95%CI) for 
current smoking, alcohol drinking, concurrent use and binge drinking in pediatric cancer survivors compared to 
the control group.___________________________________________________________________________________

Crude OR (95% Cl) ORAdj (95% Cl) t ORAdi (95% Cl) J
Current Smoker 0.68 (0.57, 0.81) 0.64 (0.53, 0.77) 0.67 (0.56, 0.80)

Alcohol Drinker 0.70 (0.59, 0.83) 0.73 (0.60, 0.88) 0.67 (0.56, 0.80)

Concurrent user 0.68 (0.57, 0.82) 0.65 (0.53, 0.78) 0.67 (0.56, 0.80)

Binge Drinker 0.74 (0.62, 0.88) 0.68 (0.57, 0.82) 0.68 (0.57, 0.81)

Binge Drinker Stratified by age * 
16-20 
21-25 
26-30 
31-37

0.55 (0.42, 0.71) 
0.74 (0.54, 1.03) 
1.35 (0.91,2.00) 
0.60 (0.33, 1.09)

0.54 (0.40, 0.72) 
0.66 (0.46, 0.95) 
1.23 (0.79, 1.92) 
0.51 (0.25, 1.03)

0.53 (0.40, 0.69) 
0.67 (0.48, 0.94) 
1.27 (0.84, 1.91) 
0.53 (0.28, 0.98)

Note: Reference group is the control group
* Age was found to be a significant effect modifier by the Breslow-Day test for homogeneity (x 2=14.44,
p=0.002).
f  Adjusted for all potential confounders: age, gender, education, special education, ethnicity, physical health, 
mental health, self-esteem, satisfaction with life, chronic stress and stressful life events. Odds ratios stratified 
by age are not adjusted for age.
t  Adjusted for age, gender and ethnicity as these variables could not be in the causal pathway. Odds ratios 
stratified by age are not adjusted for age.
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5.2 Current Smoking

Table 9 shows crude odds ratios and 95% confidence internals for current smoking 

associated with various predictors in cancer survivors and controls. Respondents with less 

than a high school education were more likely to be current smokers than those with greater 

than a high school education in both the cancer survivor (OR=2.05, 95%CI=1.46, 2.88) and 

control groups (OR=2.05, 95%CI=1.53, 2.74). In the control group those with a high school 

education were also more likely to be current smokers than those with greater than a high 

school education (OR=1.43, 95%CI=1.09, 1.88). Respondents of Aboriginal ethnicity were 

more likely to be current smokers than those who were white in both the cancer survivor 

(OR=2.30, 95%CI=1.97, 5.45) and control groups (OR=3.41, 95%CI=1.20, 9.66). In the 

control group respondents of non-white ethnicity were significantly less likely to be current 

smokers than white respondents (OR=0.49, 95%CI=0.28, 0.86). Controls in the lowest 

mental health category were more likely to be current smokers than those in the highest 

mental health category (OR=2.14, 95%CI=1.49, 3.09). In both the cancer survivors and the 

control group, respondents who scored in the lowest physical health categories were more 

likely to be current smokers than those in the highest physical health category. As 

satisfaction with life and self-esteem scores decreased respondents were more likely to be 

current smokers than those with high satisfaction with life and self-esteem in both the cancer 

survivor and control groups. As chronic stress and stressful life events scores increased 

respondents were more likely to be current smokers in both the cancer survivor and control 

groups (Table 9).

Table 9: Prevalence, crude odds ratios (ORs) and 95% confidence intervals (95%CIs) for current smoking by 
demographic, psychosocial and health factors in pediatric cancer survivors and controls.___________________

Current
Smoker
n(%)

Cancer Survivors 
OR (95%CI) Current

Smoker
n(%)

Controls 
OR (95%CI)

Age (years)
16-20 109 (22.5) 1.00 136 (27.4) 1.00
21-25 73 (21.3) 0.93 (0.67, 1.30) 121 (31.4) 1.21 (0.90, 1.62)
26-30 62 (22.5) 1.00 (0.70, 1.42) 96 (31.2) 1.20 (0.88, 1.64)
31-37 37 (29.1) 1.42 (0.92, 2.20) 62 (34.3) 1.38 (0.96, 1.99)

Gender
Male 135 (22.7) 1.00 180 (28.7) 1.00
Female 146 (22.9) 1.01 (0.77, 1.32) 235 (31.6) 1.15 (0.91, 1.45)

Continues
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Table 9 continued
Personal Income

$0 to $4,999 86 (20.0) 0.91 (0.64, 1.29) 113 (29.6) 1.08 (0.79, 1.47)
$5,000 to $19,999 121 (26.3) 1.29 (0.93, 1.80) 186 (32.3) 1.22 (0.93, 1.62)
$20,000+ 74 (21.6) 1.00 116(28.0) 1.00

Educational Attainment
Less than high school 103 (30.5) 2.05 (1.46,2.88) * 130 (39.5) 2.05 (1.53,2.74)
High school 102 (22.1) 1.33 (0.96, 1.85) 144 (31.3) 1.43 (1.09, 1.88)
Greater than high school 76 (17.6) 1.00 141 (24.2) 1.00

Ethnicity
White 245 (23.1) 1.00 343 (30.5) 1.00
Non-white 5 (11.1) 0.42 (0.16, 1.06) 16 (17.8) 0.49 (0.28, 0.86)
Aboriginal 9 (40.9) 2 .30(1 .97 ,5 .45)* 9 (60.0) 3.41 (1.20, 9.66)
Mixed 22 (20.9) 0.88 (0.54, 1.44) 47 (32.6) 1.10(0.76, 1.60)

Special Education/ LD
Program

No 225 (21.6) 1.00 381 (30.2) 1.00
Yes 56 (29.3) 1.50(1 .06,2 .12)* 34 (30.4) 1.01 (0.66, 1.53)

Mental Health Score f
5-39 82 (33.2) 2.25 (1.51,3.37)* 110(43.6) 2.14(1.49,3.09)
40-48 47 (20.2) 1.15 (0.74, 1.78) 97 (30.7) 1.23 (0.86, 1.75)
49-53 53 (21.2) 1.22 (0.80, 1.87) 79 (27.4) 1.05 (0.72, 1.52)
54-56 47 (22.1) 1.28 (0.83,2.00) 56 (23.2) 0.84 (0.56, 1.25)
57-70 52(18.1) 1.00 73 (26.5) 1.00

Physical Health Score t
15-48 84 (30.2) 2.03 (1.35,3.06)* 87 (37.5) 1.83 (1.26, 2.65)*
49-53 47 (22.1) 1.33 (0.84, 2.10) 95 (38.6) 1.92(1 .33,2 .77)*
54-56 60 (24.4) 1.51 (0.98,2.33) 88 (27.8) 1.18 (0.82, 1.68)
57-58 45 (18.9) 1.09 (0.69, 1.73) 69 (25.6) 1.05 (0.72, 1.53)
59-73 45 (17.6) 1.00 76 (24.7) 1.00

Satisfaction with Life
5-20 (Dissatisfied) 100(31.4) 2.69 (1.88,3.87)* 150(41.5) 2 .56(1 .89 ,3 .47)*
21-28 (Satisfied) 121 (24.3) 1.89 (1.34, 2.66)* 163 (30.1) 1.56(1.17, 2.07) *
29-35 (More satisfied) 60 (14.5) 1.00 102(21.7) 1.00

Self-Esteem %
6-23 83 (28.8) 1.84(1 .25,2 .70)* 104 (35.0) 1.75 (1 .24,2.46)*
24-26 67(26.1) 1.60 (1.07, 2.39)* 101 (33.9) 1.66 (1 .18,2.34)*
27-29 75 (20.0) 1.13 (0.77, 1.66) 127 (29.9) 1.38 (1.00, 1.91)
30 56(18.1) 1.00 83 (23.6) 1.00

Chronic Stress Score §
0-5 60 (14.6) 1.00 86 (22.1) 1.00
6-11 97 (22.3) 1.68 (1.18,2.39)* 147 (29.5) 1.47(1 .08,2 .00)*
12-45 124 (32.4) 2.81 (1.98,3.98)* 182 (37.6) 2.12(1.57, 2.87) *

Stressful Life Events Score §
None 75 (16.7) 1.00 105 (24.6) 1.00
1-4 93 (23.5) 1.53 (1.09, 2.15) * 145 (29.5) 1.28 (0.95, 1.72)
5+ 113 (29.1) 2.04(1.47,2.84) * 165 (36.3) 1.74(1.30, 2.33) *

*p<0.05
t  Higher score indicates better health.
J Higher score indicates greater self-esteem. 
§ Higher score indicates greater stress.
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Table 10 shows that the prevalence of current smoking was highest in those 

diagnosed with cancer between ages ten and fourteen years (25.2%), patients who had 

received only chemotherapy (26.4%), who were diagnosed with carcinomas (30.5%) and 

who had not had a relapse of their initial cancer (23.5%). The prevalence of current smoking 

was lowest in participants diagnosed with cancer at zero to four years of age (18.5%), those 

who had received radiation therapy (13.9%) or radiation in combination with other types of 

therapy and in participants with central nervous system tumours (18.5%). However, all 

differences among the clinical groups were not significantly significant.

Table 10: Prevalence, crude odds ratios (ORs) and 95% confidence intervals (95%CIs) for current smoking by 
clinical factors in pediatric cancer survivors.______________________________________

Current Smoker 
n(%)

OR (95% Cl)

Age at Diagnosis (years)
0-4 42(18.5) 1.00
5-9 73 (22.3) 1.27 (0.83, 1.94)
10-14 84 (25.2) 1.49 (0.98,2.25)
15-19 82 (23.8) 1.38 (0.91,2.09)

Type of Cancer Treatment
Chemotherapy 33 (26.4) 1.00
Radiation 5 (13.9) 0.45 (0.16, 1.25)
Surgery 52 (25.2) 0.94 (0.57, 1.56)
Chemotherapy & Radiation 56 (22.8) 0.82 (0.50, 1.35)
Chemotherapy & Surgery 51 (24.6) 0.91 (0.55, 1.51)
Radiation & Surgery 31 (20.1) 0.70 (0.40, 1.23)
Chemotherapy & Radiation & Surgery 48 (20.3) 0.71 (0.43, 1.18)
No Treatment Reported 5 (25.0) 0.93 (0.31,2.76)

Cancer Diagnosis
Leukemia 71 (22.6) 1.00
Hodgkin’s Lymphoma 47 (24.9) 1.13 (0.74, 1.73)
Non-Hodgkin’s Lymphoma * 21 (21.2) 0.92 (0.53, 1.60)
Central Nervous System 40(18.5) 0.78 (0.50, 1.20)
Renal 15 (24.2) 1.09 (0.58, 2.07)
Bone tumours 18 (24.3) 1.10(0.61, 1.99)
Soft Tissue Sarcomas 18 (21.2) 0.92 (0.51, 1.65)
Germ cell/Gonadal 16 (23.5) 1.05 (0.57, 1.96)
Carcinomas 25 (30.5) 1.50 (0.88,2.58)
Other f 10 (23.8) 1.07 (0.50, 2.28)

Relapse
No 256 (23.5) 1.00
Yes 25 (17.9) 0.71 (0.45, 1.12)

* Including reticuloendothelial neoplasms and Langerhans cell histiocytosis, 
t  Other cancers include: retinoblastoma, hepatic and sympathetic nervous system.
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Results of the multivariate logistic regression analysis to examine important 

predictors of current smoking in pediatric cancer survivors are presented in Table 11. 

Education, satisfaction with life, stressful life events and chronic stress were all found to be 

significant predictors of current smoking (p<0.05). Respondents with less than a high school 

education were significantly more likely to be current smokers than those with greater than a 

high school education (OR=2.22, 95%CI=1.55, 3.16). As satisfaction with life scores 

decreased respondents were more likely to be current smokers. Respondents who were 

dissatisfied with life were more likely to be current smokers than those who scored highest 

on the satisfaction with life scale (OR=l .82, 95%CI=1.23, 2.68). The odds of current 

smoking increased with increasing stressful life events and chronic stress scores.

Respondents who scored five or higher on the stressful life events scale were more likely to 

be current smokers than those who reported having no stressful life events in the previous 

year (OR=1.69, 95%CI=1.19, 2.40). Similarly, as chronic stress increased so did the odds of 

being a current smoker (Table 11). In a separate analysis, no clinical factors were found to be 

significant predictors of current smoking in the pediatric cancer survivors (p>0.05).

Table 11: Summary o f multivariate logistic regression analysis for variables predicting current smoking in 
pediatric cancer survivors_______________________________________________________________________

Predictor 0 SE OR 95% Cl Wald
Chi2

p-value Wald
Chi2

p-value

Intercept -2.697 0.231 135.888 <0.0001

Education 
Less than high school 
High school
Greater than high school

0.796
0.2801

0.181
0.174

2.22
1.32
1.00

(1.55,3.16) 
(0.94, 1.86)

19.2545
2.607

<0.0001
0.1064

20.135 <0.0001

Satisfaction with Life 
5-19 (Dissatisfied) 
20-28 (Satisfied) 
29-35 (More satisfied)

0.597
0.446

0.198
0.181

1.82
1.56
1.00

(1.23,2.68)
(1.09,2.23)

9.081
6.063

0.0026
0.0138

9.651 0.0080

Stressful Life Events * 
None 
1-4 
5+

0.401
0.525

0.179
0.179

LOO
1.49
1.69

(1.05, 2.12) 
(1.19, 2.40)

4.998
8.603

0.0254
0.0034

9.161 0.0102

Chronic Stress * 
0-5 
6-11 
12-45

0.471
0.814

0.188
0.195

1.00
1.60
2.26

(1.11.2.31)
(1.54.3.31)

6.311
17.393

0.012
<0.0001

17.402 0.0002

Model Likelihood ratio=78.7595, df=8, p<0.0001
OR=odds ratio; 95% CI=95% confidence interval; SE=standard error.
* Higher score indicates greater stress
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Results of the multivariate logistic regression analysis to examine important 

predictors of current smoking in the control group are presented in Table 12. Ethnicity, 

education, satisfaction with life, chronic stress, physical health and mental health were all 

found to be significant predictors of current smoking (p<0.05). Controls of non-white 

ethnicity were significantly less likely to be current smokers than white controls (OR=0.54, 

95%CI=0.30, 0.96). The odds of being a current smoker decreased with increasing levels of 

education. As life satisfaction decreased the odds of being a current smoker increased. The 

odds of current smoking for participants who were dissatisfied with life were significantly 

higher than those in the highest satisfaction with life group (OR=1.63, 95%CI=1.14, 2.32). 

The odds of current smoking increased with increasing chronic stress scores. Respondents 

who scored highest on the chronic stress inventory were significantly more likely to be 

current smokers than those who scored in the lowest group (OR=1.59, 95%CI=1.12, 2.26). 

Respondents with poorer physical health were more likely to be current smokers than those 

who scored in the highest physical health group. Respondents with the poorest mental health 

were significantly more likely to be current smokers than those who scored in the highest 

mental health group (OR=1.72, 95%CI=1.11, 2.67) (Table 12).
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Table 12: Summary o f multivariate logistic regression analysis for variables predicting current smoking in the 
control group._____________________________________________________________________________________

Predictor 0 SE OR 95% Cl Wald
Chi2

p-value Wald
Chi2

p-value

Intercept -2.085 0.240 75.325 <0.0001

Ethnicity
White
Non-white
Aboriginal
Mixed

-0.613
0.891
0.054

0.293
0.543
0.197

1.00
0.54
2.44
1.06

(0.30, 0.96) 
(0.84, 7.07) 
(0.72, 1.55)

4.376
2.693
0.076

0.0364
0.1008
0.7834

7.391 0.0604*

Education 
Less than high school 
High school
Greater than high school

0.669
0.323

0.157
0.145

1.95
1.38
1.00

(1.43,2.66) 
(1.04, 1.83)

18.149
4.970

<0.0001
0.0258

18.266 0.0001

Physical Health f  
15-48 
49-53 
54-56 
57-58 
59-73

0.578
0.832
0.434
0.387

0.205
0.202
0.199
0.209

1.78
2.30
1.54
1.47
1.00

(1.19,2.66)
(1.55,3.42)
(1.04,2.28)
(0.98,2.21)

7.967
16.939
4.739
3.437

0.0048
<0.0001
0.0295
0.0638

18.070 0.0012

Mental Health f  
5-39 
40-48 
49-53 
54-56 
57-70

0.544
0.034
-0.036
-0.241

0.224
0.201
0.201
0.213

1.72
1.03
0.96
0.79
1.00

(1.11,2.67) 
(0.70, 1.53) 
(0.65, 1.43) 
(0.52, 1.19)

5.914
0.028
0.033
1.280

0.0150
0.8669
0.8562
0.2580

13.790 0.0080

Chronic Stress |  
0-5 
6-11 
12-45

0.192
0.465

0.168
0.178

1.00
1.21
1.59

(0.87, 1.68) 
(1.12, 2.26)

1.309
6.805

0.2526
0.0091

7.283 0.0262

Satisfaction with Life 
5-19 (Dissatisfied) 
20-28 (Satisfied) 
29-35 (More satisfied)

0.486
0.232

0.181
0.155

1.63
1.26
1.00

(1.14,2.32) 
(0.93, 1.71)

7.227
2.245

0.0072
0.1340

7.233 0.0269

Model Likelihood ratio=106.5647, df=17, p<0.0001 
*Log likelihood ratio=7.963, df=3, p=0.0468
OR=odds ratio; 95% CI=95% confidence interval; SE=standard error. 
|  Higher score indicates better health.
} Higher score indicates greater stress.
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5.3 Alcohol Use

Table 13 shows that in both cancer survivors and the control group the odds of being 

a current alcohol drinker were significantly higher in all other age groups compared to the 

youngest one (16-20 years). Female cancer survivors and controls were less likely to be 

alcohol drinkers than their male counterparts. The odds of being an alcohol drinker 

increased with increasing income and levels of education in both cancer survivors and 

controls. Cancer survivors who had a high school education or less or a personal income less 

than $20,000 were significantly less likely to be alcohol drinkers than those with greater than 

high school education or a personal income of $20,000 or more. Controls who had less than 

a high school education or a personal income less than $5,000, were significantly less likely 

to be alcohol drinkers than those with greater than a high school education or an income 

greater than $20,000. Cancer survivors who had been in a special education or learning 

disabled program were significantly less likely to be alcohol drinkers than those who had not 

(OR=0.54, 95%CI=0.39, 0.74). Cancer survivors and controls that were of a non-white 

ethnicity were significantly less likely to be alcohol drinkers than white cancer survivors 

(OR=0.38, 95%CI=0.21, 0.69) and controls (OR=0.28, 95%CI=0.18, 0.44). The odds of 

being an alcohol drinker increased with increasing chronic stress and stressful life events 

scores in both cancer survivors and controls where those who reported having stress in the 

previous year were significantly more likely to be alcohol drinkers than those who reported 

not having any stress.

The odds of being a current drinker did not differ significantly by mental health, 

physical health, satisfaction with life, and self-esteem scores for the pediatric cancer survivor 

group. In the control group respondents that were dissatisfied with life were significantly 

more likely to be alcohol drinkers than those in the highest satisfaction with life group 

(OR=1.55, 95%CI=1.12, 2.14). Poor physical and mental health scores were associated with 

being an alcohol drinker. In the control group being a current alcohol drinker was not 

associated with self-esteem or having been in a special education or learning disabled 

program (Table 13).
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Table 13: Prevalence, crude odds ratios (ORs) and 95% confidence intervals (95%CIs) for alcohol drinking by
demographic, psychosocial and health factors in pediatric cancer survivors and controls._________________

Cancer Survivors Controls
Drinker OR (95% Cl) Drinker OR (95% Cl)

_____________________________ n(%)____________________________ n(%)____________________________
Age (years)

16-20 267 (55.1) 1.00 344 (69.2) 1.00
21-25 265 (77.3) 2.77 (2.04, 3.78) * 307 (79.5) 1.73 (1.26, 2.36)*
26-30 211 (76.4) 2.65 (1.90,3.69)* 242 (78.6) 1.63 (1.17, 2.27)*
31-37 101 (79.5) 3.17 (1.99,5.06)* 147 (81.2) 1.92(1.26, 2.92)*

Gender
Male 432 (72.7) 1.00 500 (79.6) 1.00
Female 412 (64.7) 0.69 (0.54, 0.87) * 540 (72.6) 0.68 (0.53, 0.87) *

Personal Income
$0 to $4,999 252 (58.7) 0.33 (0.24, 0.46) * 252 (66.0) 0.44 (0 .32,0 .61)*
$5,000 to $19,999 315(68.5) 0.51(0.36, 0.71)* 451 (78.3) 0.82(0.60, 1.13)
$20,000+ 277 (81.0) 1.00 337 (81.4) 1.00

Educational Attainment
Less than high school 187 (55.3) 0.32 (0.23, 0.43) * 224 (68.1) 0.52 (0.38, 0.71) *
High school 313 (67.9) 0.54 (0.40, 0.73) * 348 (75.6) 0.76 (0.57, 1.02)
Greater than high school 344 (79.6) 1.00 468 (80.3) 1.00

Ethnicity
White 740 (69.9) 1.00 874 (77.8) 1.00
Non-white 21 (46.7) 0.38 (0.21, 0.69) * 45 (50.0) 0.28 (0 .18,0 .44)*
Aboriginal 15 (68.2) 0.92 (0.37, 2.29) 11 (73.3) 0.78 (0.25, 2.48)
Mixed 68 (64.8) 0.79 (0.52, 1.21) 110(76.4) 0.92 (0.61, 1.39)

Special Education/ LD
Program

No 736 (70.8) 1.00 957 (75.9) 1.00
Yes 108 (56.5) 0.54 (0.39, 0.74) * 83 (74.1) 0.91 (0.58, 1.41)

Mental Health Score |
5-39 182 (73.7) 1.42 (0.98,2.07) 213 (84.5) 2.36(1.54,3.62) *
40-48 156 (66.9) 1.02 (0.71, 1.48) 241 (76.3) 1.39(0.96, 2.00)
49-53 172 (68.8) 1.12(0.78, 1.61) 213 (74.0) 1.23 (0.85, 1.77)
54-56 143 (67.1) 1.04 (0.71, 1.51) 181 (75.1) 1.30(0.88, 1.92)
57-70 191 (66.3) 1.00 192 (69.8) 1.00

Physical Health Score |
15-48 192 (69.1) 1.05 (0.73, 1.52) 170 (73.3) 0.91 (0.62, 1.35)
49-53 157 (73.7) 1.32 (0.88, 1.98) 206 (83.7) 1.72(1.12, 2.63)*
54-56 174 (70.7) 1.14(0.78, 1.66) 237 (75.0) 1.00 (0.70, 1.44)
57-58 147 (61.8) 0.76 (0.53, 1.10) 196 (72.6) 0.88 (0.61, 1.28)
59-73 174 (68.0) 1.00 231 (75.0) 1.00

Satisfaction with life
5-19 (Dissatisfied) 219 (68.6) 0.99 (0.72, 1.36) 287 (79.5) 1.55 (1.12, 2.14) *
20-28 (Satisfied) 340 (68.3) 0.97 (0.74, 1.29) 417(77.1) 1.34(1.01, 1.78) *
29-35 (More satisfied) 285 (68.8) 1.00 336 (71.5) 1.00

Continues
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Table 13 continued

S elf-E steem  $
6-23 189 (65.6) 0.72 (0.51, 1.02) 221 (74.4) 0.84 (0.89, 1.21)
24-26 175 (68.1) 0.81 (0.56, 1.16) 234 (78.5) 1.06 (0.73, 1.54)
27-29 255 (67.8) 0.80 (0.57, 1.11) 312 (73.4) 0.80(0.57, 1.11)
30 225 (72.6) 1.00 273 (77.6) 1.00

Chronic Stress Score §
0-5 238 (57.8) 1.00 248 (63.8) 1.00
6-11 312(71.6) 1.84(1.38,2.45) * 384 (76.9) 1.90(1 .42,2 .55)*
12-45 294 (76.8) 2.41 (1.78,3.28)* 408 (84.3) 3.05 (2.21,4.20) *

Stressful Life Events Score §
None 272 (60.7) 1.00 291 (68.3) 1.00
1-4 266 (67.3) 1.33 (1.01, 1.77) * 378 (77.0) 1.55(1.16, 2.08)*
5+ 306 (78.9) 2.41 (1.77,3.29)* 371 (81.5) 2.05 (1.50, 2.80) *

* p<0.05
f  Higher score indicates better health.
|  Higher score indicates greater self-esteem. 
§ Higher score indicates greater stress.

Table 14 shows that the odds of being a current alcohol drinker in pediatric cancer 

survivors increased with increasing age at diagnosis and that survivors diagnosed with cancer 

at 0-4 years of age were less likely to be alcohol drinkers. Survivors who had received 

radiation therapy, radiation and surgery or radiation, chemotherapy and surgery were less 

likely to be alcohol drinkers compared to those who received chemotherapy only. Survivors 

of lymphomas, carcinomas and bone tumors were significantly more likely to be alcohol 

drinkers compared to those who had leukemia. The prevalence of alcohol drinkers was 

lower in those who had a relapse of their initial cancer but the odds ratio was not statistically 

significant (p>0.05) (Table 14).
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Table 14: Prevalence, crude odds ratios (ORs) and 95% confidence intervals (95%CIs) for alcohol drinking by 
clinical factors in pediatric cancer survivors.________________________________________________

Drinker
n(%)

OR (95% Cl)

Age at Diagnosis (years)
0-4 116(51.1) 1.00
5-9 208 (63.6) 1.67 (1.18,2.36)*
10-14 251 (75.4) 2.93 (2.04,4.20) *
15-19 269 (78.2) 3.43 (2.38,4.94) *

Type of Cancer Treatment
Chemotherapy 94 (75.2) 1.00
Radiation 17 (47.2) 0.29 (0.14, 0.64)*
Surgery 156 (75.7) 1.03 (0.61, 1.72)
Chemotherapy & Radiation 163 (66.3) 0.65 (0.40, 1.05)
Chemotherapy & Surgery 152 (73.4) 0.91 (0.55, 1.52)
Radiation & Surgery 97 (63.0) 0.56 (0.33, 0.94) *
Chemotherapy & Radiation & Surgery 152 (64.1) 0.59 (0.36,0.96)*
No Treatment Reported 13 (65.0) 0.61 (0.22, 1.67)

Cancer Diagnosis
Leukemia 196 (62.4) 1.00
Hodgkin’s Lymphoma 146 (77.3) 2 .04(1 .36 ,3 .08)*
Non-Hodgkin’s Lymphoma f 77 (77.8) 2.11 (1.24,3.57)*
Central Nervous System 127 (58.8) 0.86 (0.60, 1.22)
Renal 36 (58.1) 0.83 (0.48, 1.45)
Bone tumours 57 (77.0) 2.02 (1.12, 3.63) *
Soft Tissue Sarcomas 62 (72.9) 1.62 (0.95,2.76)
Germ cell/Gonadal 47 (69.1) 1.35 (0.77, 2.37)
Carcinomas 67 (81.7) 2.69(1.47, 4.92)*
Other f 29 (69.1) 1.34(0.67, 2.68)

Relapse
No 756 (69.3) 1.00
Yes 88 (62.9) 0.75 (0.52, 1.08)

* p<0.05
|  Including reticuloendothelial neoplasms and Langerhans cell histiocytosis.
} Other cancers include: retinoblastoma, hepatic and sympathetic nervous system.

Table 15 presents the results of the multivariate logistic regression analysis to 

examine important predictors of current alcohol use in the pediatric cancer survivors. Age, 

gender, ethnicity, education, special education, chronic stress and stressful life events were 

all found to be significant predictors of current alcohol use (p<0.05). The odds of being an 

alcohol drinker were significantly higher in all age groups compared to those 16-20 years of 

age. Females were less likely to be alcohol drinkers than males (OR=0.56, 95%CT=0.43, 

0.73) and survivors of a non-white ethnicity were less likely to be alcohol drinkers than 

white survivors (OR=0.29, 95%CI=0.15, 0.55). The odds of being an alcohol drinker 

increased with increasing levels of education and were significantly lower in the groups with

8 0
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high school education or less compared to those with greater than high school education. 

Similarly, those who had been in a special education program were less likely to be alcohol 

drinkers than those who had not (OR=0.69, 95%CI=0.48, 0.97). The odds of being an 

alcohol drinker increased with increasing chronic stress and stressful life events scores. 

Respondents who scored highest on the stressful life events scale were significantly more 

likely to be alcohol drinkers than those who reported no stressful life events in the previous 

year (OR=2.26, 95%CI=1.61, 3.17) (Tablel5).

Table 15: Summary o f multivariate logistic regression analysis for variables predicting alcohol use in pediatric 
cancer survivors

Predictor 0 SE OR 95% Cl Wald
Chi2

p-value Wald
Chi2

p-value

Intercept 0.646 0.229 7.933 0.0049

Age
16-20
21-25
26-30
31-37

0.600
0.490
0.632

0.182
0.197
0.266

1.00
1.82
1.63
1.88

(1.27, 2.61) 
(1.11,2.40) 
(1.12,3.17)

10.818
6.219
5.639

0.0010
0.0126
0.0176

13.301 0.0040

Gender
Male
Female -0.573 0.135

1.00
0.56 (0.43, 0.73) 18.039 <0.0001

18.039 <0.0001

Ethnicity
White
Non-white
Aboriginal
Mixed

-1.238
-0.053
-0.221

0.331
0.487
0.232

1.00
0.29
0.95
0.80

(0.15,0.55) 
(0.36, 2.46) 
(0.51, 1.26)

13.991
0.012
0.906

0.0002
0.9132
0.3413

14.505 0.0023

Education 
Less than high school 
High school
Greater than high school

-0.726
-0.378

0.206
0.177

0.48
0.68
1.00

(0.32, 0.72) 
(0.48, 0.97)

12.406
4.581

0.0004
0.0323

12.419 0.0020

Special Education/ LD 
Program 

Yes 
No

-0.376 0.179 0.69
1.00

(0.48, 0.97) 4.428 0.0353 4.428 0.0353

Stressful Life Events * 
None 
1-4 
5+

0.228
0.817

0.154
0.173

1.00
1.26
2.26

(0.93, 1.70) 
(1.61,3.17)

2.199
22.350

0.1381
<0.0001

22.697 <0.0001

Chronic Stress * 
0-5 
6-11 
12-45

0.439
0.560

0.155
0.172

1.00
1.55
1.75

(1.14,2.10)
(1.25,2.45)

7.977
10.639

0.0047
0.0011

12.916 0.0016

Model Likelihood ratio= 153.6665, pO.OOOl df=14
OR=odds ratio; 95% CI=95% confidence interval; SE=standard error.
* Higher score indicates greater stress
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Table 16 shows the results of an additional multivariate analysis that examined 

predictors of current alcohol use in pediatric cancer survivors and included demographic, 

psychosocial, health and clinical factors in the model. Results were similar to those 

presented in Table 15 however, special education was no longer significant in the model 

whereas cancer diagnosis and cancer treatment were significant at the 0=0.05 level. Cancer 

survivors who received radiation or radiation in combination with chemotherapy or surgery 

were significantly less likely to be current alcohol drinkers than those who had received 

chemotherapy alone. Survivors of a lymphoma were significantly more likely to be alcohol 

drinkers than survivors of leukemia (Table 16).

Table 16: Summary o f multivariate logistic regression analysis for variables predicting alcohol use in pediatric 
cancer survivors including clinical variables.__________________________________________________________

Predictor /3 SE OR 95% Cl Wald
Chi2

p-value Wald
Chi2

p-value

Intercept 1.122 0.323 12.070 0.0005

Age (years) 
16-20 
21-25 
26-30 
31-37

0.590
0.492
0.627

0.192
0.219
0.296

LOO
1.80
1.63
1.87

(1.24,2.63) 
(1.06,2.51) 
(1.05, 3.34)

9.415
5.032
4.500

0.0022
0.0249
0.0339

10.706 0.0134

Gender
Male
Female -0.616 0.140

LOO
0.54 (0.41,0.71) 19.238 <0.0001

19.238 <0.0001

Education 
Less than high school 
High school

Greater than high school

-0.874
-0.420

0.210
0.181

0.42
0.66
1.00

(0.28, 0.63) 
(0.46, 0.94)

17.220
5.374

<0.0001
0.0204

17.404 0.002

Ethnicity
White
Non-white
Aboriginal
Mixed

-1.133
0.165
-0.195

0.343
0.505
0.242

1.00
0.32
1.18
0.82

(0.16,0.63) 
(0.44,3.17) 
(0.51, 1.32)

10.910
0.107
0.650

0.0010
0.7436
0.4200

11.449 0.0095

Stressful Life Events * 
None 
1-4 
5+

0.235
0.865

0.159
0.177

1.00
1.27
2.37

(0.93, 1.73) 
(1.68,3.36)

2.204
23.897

0.1377
<0.0001

24.285 <0.0001

Chronic Stress * 
0-5 
6-11 
12-45

0.487
0.497

0.159
0.176

1.00
1.63
1.64

(1.19,2.22)
(1.16,2.32)

9.361
7.960

0.0022
0.0048

11.955 0.0025

Continues
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Table 16 continued

Type of Cancer Treatment
Chemotherapy 1.00 26.218 0.0005
Radiation -1.996 0.469 0.14 (0.05, 0.34) 18.068 <0.0001
Surgery -0.587 0.371 0.56 (0.27, 1.15) 2.496 0.1141
Chemotherapy & Radiation -0.703 0.271 0.49 (0.29, 0.84) 6.738 0.0094
Chemotherapy & Surgery -0.609 0.329 0.54 (0.28, 1.04) 3.425 0.0642
Radiation & Surgery -1.184 0.373 0.31 (0.15, 0.64) 10.085 0.0015
Chemo, Radiation & Surgery -0.975 0.300 0.38 (0.21, 0.68) 10.562 0.0012
No Treatment Reported -1.214 0.602 0.30 (0.09, 0.97) 4.070 0.0436

Cancer Diagnosis
Leukemia 1.00 18.048 0.0346
Hodgkin’s Lymphoma 0.618 0.276 1.86 (1.08,3.19) 5.028 0.025
Non-Hodgkin’s Lymphoma f 0.677 0.303 1.97 (1.09,3.56) 4.995 0.025
Central Nervous System 0.043 0.300 1.04 (0.58, 1.88) 0.020 0.887
Renal 0.335 0.350 1.40 (0.70, 2.78) 0.912 0.339
Bone tumours 0.471 0.365 1.60 (0.78, 3.27) 1.666 0.197
Soft Tissue Sarcomas 0.447 0.319 1.56 (0.84, 2.92) 1.963 0.161
Germ cell/Gonadal -0.073 0.368 0.93 (0.45, 1.91) 0.040 0.842
Carcinomas 0.723 0.423 2.06 (0.90,4.72) 2.926 0.087
Other % 0.904 0.419 2.47 (1.09,5.61) 4.653 0.031

Model Likelihood ratio=197.9322, df=29 pO.OOOl
OR=odds ratio; 95% CI=95% confidence interval; SE=standard error; Chemo=chemotherapy. 
* Higher score indicates greater stress
f  Including reticuloendothelial neoplasms and Langerhans cell histiocytosis.
$ Other cancers include: retinoblastoma, hepatic and sympathetic nervous system.

Table 17 presents the results of the multivariate logistic regression analysis to 

examine important predictors of current alcohol use in the control group. Gender, personal 

income, ethnicity, education, physical health, chronic stress and stressful life events were all 

found to be significant predictors of current alcohol use (p<0.05). Females were 

significantly less likely to be alcohol drinkers than males (OR=0.59, 95%CI=0.44, 0.78) and 

respondents of a non-white ethnicity were less likely to be alcohol drinkers than white 

respondents (OR=0.24, 95%CI=0.15, 0.39). The odds of being an alcohol drinker increased 

with increasing levels of education and were significantly lower in the group with less than a 

high school education compared to those with greater than a high school education 

(OR=0.59, 95%CI=0.41, 0.85). Respondents scoring in the lowest mental health group (5- 

39) were significantly more likely to be alcohol drinkers compared to those with the highest 

mental health scores (50-70) (OR=2.14, 95%CI=1.29, 3.55). Respondents scoring in the 

second lowest physical health group (49-53) were significantly more likely to be alcohol 

drinkers than those with the highest physical health scores (59-73) (OR=1.82, 95%CI=1.15, 

2.89). The odds of being an alcohol drinker increased with increasing chronic stress and
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stressful life events scores. Respondents who scored highest on the stressful life events scale 

were significantly more likely to be alcohol drinkers than those who reported no stressful life 

events in the previous year (OR=1.64, 95%CI=1.17, 2.31) (Tablel7).

Table 17: Summary o f multivariate logistic regression analysis for variables predicting alcohol use in the 
control group._________________________________________________________________________________

Predictor 13 SE OR 95% Cl Wald
Chi2

p-value Wald
Chi2

p-value

Intercept 0.979 0.259 14.308 0.0002

Gender
Male
Female -0.533 0.143

1.00
0.59 (0.44, 0.78) 13.823 0.0002

13.823 0.0002

Personal Income 
$0 to $4,999 
$5,000 to $19,999 
$20,000+

-0.530
-0.068

0.199
0.180

0.59
0.93
1.00

(0.40, 0.87) 
(0.66, 1.33)

7.090
0.142

0.0078
0.7066

10.069 0.0065

Education
Less than high school 
High school

Greater than high school

-0.524
-0.191

0.185
0.170

0.59
0.83
1.00

(0.41,0.85) 
(0.59, 1.15)

8.004
1.259

0.0047
0.2618

8.187 0.0167

Ethnicity
White
Non-white
Aboriginal
Mixed

-1.412
-0.329
-0.159

0.241
0.630
0.220

1.00
0.24
0.72
0.85

(0.15,0.39) 
(0.21,2.47) 
(0.55, 1.31)

34.195
0.274
0.521

<0.0001
0.6008
0.4704

34.316 <0.0001

Mental Health Score * 
5-39 
40-48 
49-53 
54-56 
57-70

0.761
0.257
0.132
0.138

0.258
0.210
0.205
0.214

2.14 
1.29
1.14
1.15 
1.00

(1.29,3.55) 
(0.86, 1.95) 
(0.76, 1.71) 
(0.75, 1.75)

8.703
1.480
0.412
0.414

0.0032
0.2210
0.5207
0.5197

9.450 0.0508

Physical Health Score * 
15-48 
49-53 
54-56 
57-58 
59-73

-0.153
0.601
0.123
0.049

0.220
0.235
0.205
0.212

0.86
1.82
1.13
1.05
1.00

(0.56, 1.32) 
(1.15,2.89) 
(0.76, 1.69) 
(0.69, 1.59)

0.483
6.524
0.359
0.054

0.4870
0.0106
0.5492
0.8167

10.827 0.0286

Stressful Life Events |  
None 
1-4 
5+

0.308
0.498

0.159
0.173

1.00
1.36
1.64

(0.99, 1.86) 
(1.17,2.31)

3.719
8.257

0.0538
0.0041

8.699 0.0129

Chronic Stress |  
1-5 
6-11 
12-45

0.405
0.816

0.163
0.189

1.00
1.50
2.26

(1.09,2.06)
(1.56,3.28)

6.176
18.545

0.0129
<0.0001

18.661 <0.0001

Model Likelihood ratio=149.4090, pO.OOOl df=20 
OR=odds ratio; 95% CI=95% confidence interval; SE=standard error. 
* Higher score indicates better health, 
t  Higher score indicates greater stress.
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5.4 Binge Drinking

Table 18 shows that cancer survivors who were 31-37 years of age were significantly 

less likely to be binge drinkers than those 16-20 years of age (OR=0.47, 95%CI=0.27, 0.79). 

In the control group respondents 21 years of age and older were less likely to be binge 

drinkers than those 16-20 years of age. Females were less likely to be binge drinkers than 

males in both the cancer survivor and control groups. In the control group the odds of being 

a binge drinker were significantly higher in those with a personal income less than $19,999 

compared to those with a personal income of greater than $20,000. Personal income was 

not associated with binge drinking in the cancer survivors. In both the cancer survivor and 

control groups respondents with a high school education or less were significantly more 

likely to be binge drinkers than those with greater than a high school education. Controls of a 

non-white ethnicity were less likely to be binge drinkers compared to white controls 

(OR=0.42, 95%CI=0.24, 0.74). Ethnicity was not associated with binge drinking in the 

cancer survivors. Having been in a special education or learning disabled program was 

associated with binge drinking in the control group only (OR=1.62, 95%CI=1.09, 2.41). In 

the control group respondents who scored in the lowest mental health group were 

significantly more likely to be binge drinkers than those who scored in the highest mental 

health group (OR=1.74, 95%CI=1.20, 2.52). As satisfaction with life decreased and chronic 

stress and stressful life events increased respondents were more likely to be binge drinkers in 

both the cancer survivor and control groups (Table 18).

Table 18: Prevalence, crude odds ratios (ORs) and 95% confidence intervals (95%CIs) for binge drinking by 
demographic, psychosocial and health factors in pediatric cancer survivors and controls.__________________

Cancer Survivors 
Binge Drinking OR (95% Cl) 
n(%)

Binge Drinking 
n(%)

Controls
OR (95% Cl)

Age
16-20 133 (27.4) 1.00 203 (40.8) 1.00
21-25 87 (25.4) 0.90 (0.66, 1.12) 121 (31.3) 0.66 (0.50, 0.87) *
26-30 68 (24.6) 0.86 (0.62, 1.21) 60 (19.5) 0.35 (0.25, 0.49) *
31-37 19 (15.0) 0.47 (0.27, 0.79) * 41 (22.6) 0.42 (0.29, 0.63) *

Gender
Male 197 (33.2) 1.00 256 (40.8) 1.00
Female 110(17.3) 0.42 (0.32, 0.55) * 169 (22.7) 0.43 (0.34, 0.54) *

Personal Income
$0 to $4,999 107 (24.9) 0.97 (0.70, 1.35) 120(31.4) 1.48 (1.08,2.02) *
$5,000 to $19,999 113 (24.6) 0.95 (0.69, 1.32) 207 (35.9) 1.81 (1.36, 2.40)*
$20,000+ 87 (25.4) 1.00 98 (23.7) 1.00

Continues
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Table 18 continued

Educational Attainment
Less than high school 96 (28.4) 1.74(1.24, 2.45)* 124 (37.7) 2.09 (1 .55,2.81)*
High school 131 (28.4) 1.75 (1 .27,2.40)* 170 (37.0) 2.02(1.54, 2.65)*
Greater than high school 80 (18.5) 1.00 131 (22.5) 1.00

Ethnicity
White 268 (25.3) 1.00 361 (32.1) 1.00
Non-white 9 (20.0) 0.74 (0.35, 1.55) 15 (16.7) 0.42 (0.24, 0.74) *
Aboriginal 7 (31.8) 1.38 (0.56, 3.41) 5 (33.3) 1.05 (0.36,3.11)
Mixed 23 (21.9) 0.83 (0.51, 1.34) 44 (30.6) 0.93 (0.64, 1.35)

Special Education/ LD
Program

No 252 (24.2) 1.00 379 (30.1) 1.00
Yes 55 (28.8) 1.26 (0.90, 1.78) 46 (41.1) 1.62(1 .09,2 .41)*

Mental Health Score |
5-39 70 (28.3) 1.33 (0.90, 1.96) 95 (37.7) 1.74(1 .20,2 .52)*
40-48 56 (24.0) 1.06 (0.71, 1.60) 94 (29.7) 1.22 (0.85, 1.75)
49-53 57 (22.8) 0.99 (0.66, 1.49) 98 (34.0) 1.48 (1.03, 2.13) *
54-56 58 (27.2) 1.26 (0.84, 1.89) 67 (27.8) 1.11 (0.75, 1.63)
57-70 66 (22.9) 1.00 71 (25.8) 1.00

Physical Health Score f
15-48 72 (25.9) 1.09 (0.74, 1.62) 77 (33.2) 1.15 (0.80, 1.66)
49-53 53 (24.9) 1.04 (0.68, 1.58) 82 (33.3) 1.16(0.81, 1.66)
54-56 61 (24.8) 1.03 (0.69, 1.55) 94 (29.7) 0.98 (0.69, 1.38)
57-58 59 (24.8) 1.03 (0.68, 1.55) 79 (29.3) 0.96 (0.67, 1.37)
59-73 62 (24.2) 1.00 93 (30.2) 1.00

Satisfaction with Life
5-20 (Dissatisfied) 95 (29.8) 1.98 (1.40, 2.81)* 149(41.3) 2 .36(1 .74 ,3 .18)*
21-28 (Satisfied) 139 (27.9) 1.81 (1.31, 2.49) * 168(31.1) 1.51 (1 .14,2.00)*
29-35 (More satisfied) 73 (17.6) 1.00 108 (23.0) 1.00

Self-Esteem $
6-23 72 (25.0) 1.04 (0.72, 1.52) 101 (34.0) 1.13 (0.82, 1.58)
24-26 72 (28.0) 1.22 (0.84, 1.78) 89 (29.9) 0.94 (0.67, 1.31)
27-29 88 (23.4) 0.96 (0.67, 1.36) 125 (29.4) 0.92 (0.67, 1.25)
30 75 (24.2) 1.00 110(31.2) 1.00

Chronic Stress §
0-5 83 (20.2) 1.00 98 (25.2) 1.00
6-11 108 (24.8) 1.30 (0.94, 1.80) 154 (30.9) 1.32 (0.98, 1.78)
12-45 116(30.3) 1.72(1.24, 2.38)* 173 (35.7) 1.65 (1 .23,2.22)*

Stressful Life Events Score §
None 78 (17.4) 1.00 107(25.1) 1.00
1-4 102 (25.8) 1.65 (1 .18,2.30)* 159 (32.4) 1.43 (1.07, 1.91)*
5+ 127 (32.7) 2 .31(1 .67 ,3 .19)* 159 (35.0) 1.60(1.20, 2.14)*

* p<0.05
t  Higher score indicates better health.
I Higher score indicates greater self-esteem. 
§ Higher score indicates greater stress

8 6

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



Table 19 shows that survivors diagnosed with cancer at 15-19 years of age were less 

likely to be binge drinkers than those diagnosed with cancer at 0-4 years of age. The 

prevalence of binge drinking was highest in those who had only surgery for treatment of their 

cancer (30.1%) but the odds of binge drinking did not differ significantly between the 

treatment groups. Survivors of Hodgkin’s lymphoma were significantly less likely to be 

binge drinkers than survivors of leukemia (OR=0.61, 95%CI=0.39, 0.96). Survivors who 

had a relapse of their initial cancer had a slightly lower prevalence of binge drinking 

compared to those who did not have a relapse (21.4 vs. 25.4) but the odds of binge drinking 

were not significantly different between the two groups (OR=0.80, 95%CI=0.52, 1.23)

(Table 19).

Table 19: Prevalence, crude odds ratios (ORs) and 95% confidence intervals (95%CIs) for binge drinking by 
clinical factors in pediatric cancer survivors_______________________________________

Binge drinking 
n(%)

OR (95% Cl)

Age at Diagnosis (years)
0-4 62 (27.3) 1.00
5-9 87 (26.6) 0.96(0.66, 1.41)
10-14 91 (27.3) 1.00 (0.68, 1.46)
15-19 67 (19.5) 0.64 (0.43, 0.96) *

Type of Cancer Treatment
Chemotherapy 32 (25.6) 1.00
Radiation 4 (11.11) 0.36(0.12, 1.11)
Surgery 62 (30.1) 1.25 (0.76,2.06)
Chemotherapy & Radiation 58 (23.6) 0.90 (0.54, 1.47)
Chemotherapy & Surgery 57 (27.5) 1.10 (0.67, 1.83)
Radiation & Surgery 30(19.5) 0.70 (0.40, 1.23)
Chemotherapy, Radiation & Surgery 62 (26.2) 1.03 (0.63, 1.69)
No Treatment Reported 2 (10.0) 0.32 (0.07, 1.47)

Cancer Diagnosis
Leukemia 83 (26.4) 1.00
Hodgkin’s Lymphoma 34 (18.0) 0.61 (0.39, 0.96) *
Non-Hodgkin’s Lymphoma t 21 (21.2) 0.75 (0.43, 1.29)
Central Nervous System 50 (23.1) 0.84 (0.56, 1.25)
Renal 19 (30.6) 1.23 (0.68,2.23)
Bone tumours 20 (27.0) 1.03 (0.58, 1.82)
Soft Tissue Sarcomas 29 (34.1) 1.44 (0.86,2.41)
Germ cell/Gonadal 16 (23.5) 0.86 (0.46, 1.58)
Carcinomas 22 (26.8) 1.02 (0.59, 1.77)
Other | 13 (30.9) 1.25 (0.62, 2.51)

Relapse
No 277 (25.4) 1.00
Yes 30 (21.4) 0.80 (0.52, 1.23)

* p<0.05
t  Including reticuloendothelial neoplasms and Langerhans cell histiocytosis.
} Other cancers include: retinoblastoma, hepatic and sympathetic nervous system.
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Table 20 shows the results of the multivariate logistic regression analysis to examine 

important predictors of binge drinking in the pediatric cancer survivors. Gender, education, 

satisfaction with life and stressful life events were found to be significant predictors of binge 

drinking (p<0.05). Females were significantly less likely to be binge drinkers than males 

(OR=0.39, 95%CI=0.30, 0.52). Having a high school education or less was associated with 

being a binge drinker. Survivors who scored in the lowest (OR=l .54, 95%CI=1.07, 2.21) 

and second lowest categories (OR=1.63, 95%CI=T.17, 2.27) on the satisfaction with life 

scale were significantly more likely to be binge drinkers than survivors who scored the 

highest. As reported stressful life events scores increased survivors were more likely to be 

binge drinkers than those who reported no stressful life events in the past year (Table 20).

Table 20: Summary o f multivariate logistic regression analysis for variables predicting binge drinking in 
pediatric cancer survivors._____________________________________________________________________

Predictor 0 SE OR 95% Cl Wald
Chi2

p-value Wald
Chi2

p-value

Intercept -1.869 0.205 83.188 <0.0001

Education
Less than high school 
High school
Greater than high school

0.529
0.518

0.181
0.167

1.70
1.68
1.00

(1.19,2.42)
(1.21,2.33)

8.586
9.598

0.0034
0.0018

11.784 0.0028

Gender
Male
Female -0.933 0.142

1.00
0.39 (0.30, 0.52) 43.236 <0.0001

43.236 <0.0001

Satisfaction with Life 
5-19 (Dissatisfied) 
20-28 (Satisfied) 
29-35 (More satisfied)

0.429
0.491

0.186
0.169

1.54
1.63
1.00

(1.07,2.21) 
(1.17, 2.27)

5.339
8.455

0.0209
0.0036

9.091 0.0106

Stressful Life Events Score* 
0
1-4
5+

0.547
0.972

0.176
0.174

1.00
1.73
2.64

(1.22,2.44) 
(1.94, 3.72)

9.689
31.248

0.0019
<0.0001

31.249 <0.0001

Model Likelihood ratio=100.7047, p<0.0001 df=7
OR=odds ratio; 95% CI=95% confidence interval; SE=standard error.
* Higher score indicates greater stress.

Table 21 shows the results of an additional multivariate analysis that examined 

predictors of binge drinking in pediatric cancer survivors including demographic, 

psychosocial, health and clinical factors in the model. Results were similar to those 

presented in Table 20; however, cancer diagnosis was found to be an additional predictor of 

binge drinking. Survivors of Hodgkin’s lymphoma were less likely to be binge drinkers than 

survivors of leukemia and the odds ratio was nearing statistical significance (OR=0.65
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95%CI=0.40, 1.05). Survivors of soft tissue sarcomas were more likely to be binge drinkers 

than survivors of leukemia and the odds ratio was nearing statistical significance (OR=1.64, 

95%CI=0.95, 2.82) (Table 21).

Table 21: Summary o f multivariate logistic regression analysis for variables predicting binge drinking in 
pediatric cancer survivors including clinical variables._____________________________________________

Predictor 0 SE OR 95% Cl Wald
Chi2

p-value Wald
Chi2

p-value

Intercept -1.840 0.246 56.087 <0.0001

Education
Less than high school 0.511 0.191 1.67 (1.15,2.42) 7.188 0.0073 9.433 0.0089
High school 0.476 0.173 1.61 (1.15,2.26) 7.6184 0.0058
Greater than high school 1.00

Gender
Male 1.00 49.693 <0.0001
Female -1.036 0.147 0.35 (0.27, 0.47) 49.693 <0.0001

Satisfaction with Life
5-19 (Dissatisfied) 0.499 0.190 1.65 (1.13,2.39) 6.898 0.0086 10.275 0.0059
20-28 (Satisfied) 0.511 0.171 1.67 (1.19,2.33) 8.969 0.0027
29-30 (More satisfied) 1.00

Stressful Life Events *
None LOO 31.740 <0.0001
1-4 0.575 0.178 1.78 (1.25,2.52) 10.431 0.0012
5+ 0.991 0.176 2.69 (1.91,3.80) 31.722 <0.0001

Cancer Diagnosis
Leukemia 1.00 18.765 0.0273
Hodgkin’s Lymphoma -0.429 0.243 0.65 (0.40, 1.05) 3.107 0.078
Non-Hodgkin’s lymphoma f -0.374 0.291 0.69 (0.39, 1.22) 1.654 0.198
Central Nervous System -0.203 0.219 0.82 (0.53, 1.25) 0.861 0.354
Renal 0.361 0.320 1.43 (0.77, 2.69) 1.273 0.259
Bone tumours 0.375 0.313 1.45 (0.79, 2.69) 1.435 0.231
Soft Tissue Sarcomas 0.494 0.278 1.64 (0.95, 2.82) 3.155 0.076
Germ cell/Gonadal - 0.111 0.331 0.89 (0.47, 1.71) 0.113 0.736
Carcinomas 0.367 0.303 1.44 (0.80, 2.61) 1.468 0.226
Other f 0.475 0.376 1.61 (0.77, 3.36) 1.597 0.206

Model Likelihood ratio=l 19.6869, p<0.0001 df=16
OR=odds ratio; 95% CI=95% confidence interval; SE=standard error.
* Higher score indicates greater stress.
f  Including reticuloendothelial neoplasms and Langerhans cell histiocytosis.
J Other cancers include: retinoblastoma, hepatic and sympathetic nervous system.

Results of the multivariate logistic regression analysis to examine important 

predictors of binge drinking in the control group are presented in Table 22. Age, gender, 

personal income, ethnicity, satisfaction with life and stressful life events were found to be 

significant predictors of binge drinking (p<0.05). Controls over the age of 21 years were less 

likely to be binge drinkers than those aged 16-20 years. Females were significantly less 

likely to be binge drinkers than males (OR=0.40, 95%CI=0.31, 0.52). Respondents who had
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a personal income between $5,000 and $19,999 were more likely to be binge drinkers than 

those who had a personal income greater than $20,000, almost reaching statistical 

significance (OR=1.31, 95%CI=0.94, 1.83). Respondents of a non-white ethnicity were 

significantly less likely to be binge drinkers than white respondents (OR=0.39, 95%CI= 0.21, 

0.70). As life satisfaction scores decreased controls were more likely to be binge drinkers. 

The odds of being a binge drinker were over two times higher in controls who were 

dissatisfied with life compared to those who scored highest on the satisfaction with life scale 

(OR=2.40, 95%CI=1.74, 3.31). The odds of binge drinking increased with increasing 

stressful life events scores. Controls who reported having stressful life events in the previous 

year were significantly more likely to be binge drinkers than those who reported no stressful 

life events (Table 22).

Table 22: Summary o f multivariate logistic regression analysis for variables predicting binge drinking in the 
control group.___________________________________________________________________________________

Predictor B SE OR 95% Cl Wald
Chi2

p-value Wald
Chi2

p-value

Intercept -0.549 0.227 5.844 0.0156

Age
16-20
21-25
26-30
31-37

-0.560
-1.130
-0.947

0.166
0.203
0.237

1.00
0.57
0.32
0.39

(0.41,0.79) 
(0.22, 0.48) 
(0.24, 0.62)

11.433
30.934
16.032

0.0007
<0.0001
<0.0001

34.453 <0.0001

Gender
Male
Female -0.911 0.129

1.00
0.40 (0.31,0.52) 50.236 <0.0001

50.236 <0.0001

Personal Income 
$0 to $4,999 
$5,000 to $19,999 
$20,000+

-0.119
0.269

0.209
0.172

0.89
1.31
1.00

(0.59, 1.34) 
(0.94, 1.83)

0.322
2.458

0.5704
0.1169

7.058 0.0293

Ethnicity
White
Non-white
Aboriginal
Mixed

-0.948
-0.114
-0.058

0.303 
0.583 

. 0.204

1.00
0.39
0.89
0.94

(0.21, 0.70) 
(0.29, 2.80) 
(0.63, 1.41)

9.816
0.038
0.081

0.0017
0.8449
0.7761

9.831 0.0201

Satisfaction with life 
5-19 (Dissatisfied) 
20-28 (Satisfied)
29-35 (More satisfied)

0.876
0.373

0.165
0.151

2.40
1.45
1.00

(1.74,3.31) 
(1.08, 1.96)

28.309
6.072

<0.0001
0.0137

28.563 <0.0001

Stressful life events * 
None 
1-4
5+

0.363
0.435

0.156
0.161

1.00
1.44
1.55

(1.06, 1.95) 
(1.13,2.12)

5.385
7.321

0.0203
0.0068

8.234 0.0163

Model Likelihood ratio=162.4433, p<0.0001 df=13
OR=odds ratio; 95% CI=95% confidence interval; SE=standard error.
* Higher score indicates greater stress.
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5.5 Concurrent Smoking and Alcohol use

The prevalence of concurrent use of alcohol and tobacco was similar across age, 

gender and personal income groups for both cancer survivors and controls. In both the 

cancer survivor and control groups respondents who had a high school education or less were 

significantly more likely to be concurrent users of alcohol and tobacco than those with 

greater than a high school education. In the control group respondents of a non-white 

ethnicity were significantly less likely to be concurrent users of alcohol and tobacco than 

white respondents (OR=52, 95%CI=0.29, 0.92). Cancer survivors who had been in a special 

education or learning disabled program were significantly more likely to be concurrent users 

of alcohol and tobacco compared to those who had not (OR=1.48, 95%CI=1.04, 2.12) but in 

the controls the odds were similar for both groups (OR=1.02, 95%CI= 0.66, 1.57). For both 

the cancer survivor and control groups respondents scoring in the lowest mental and physical 

health categories were significantly more likely to be concurrent users of alcohol and tobacco 

than those scoring highest on the scales. As satisfaction with life and self-esteem scores 

decreased respondents were more likely to be current smokers than those with high life 

satisfaction and self-esteem in both the cancer survivor and control groups. As chronic stress 

and stressful life events scores increased respondents were more likely to be current smokers 

in both the cancer survivor and control groups (Table 23).

Table 23: Prevalence, crude odds ratios (ORs) and 95% confidence intervals (95%CIs) for concurrent use of
alcohol and tobacco by demographic, psychosocial and health factors in pediatric cancer survivors and controls.

Cancer Survivors 
Concurrent use OR (95% Cl) 
n(%)

Concurrent use 
n(%)

Controls 
OR (95% Cl)

Age
16-20 101 (20.8) 1.00 127 (25.5) 1.00
21-25 64 (18.7) 0.87 (0.61, 1.24) 111 (28.8) 1.18 (0.87, 1.58)
26-30 56 (20.3) 0.97 (0.67, 1.40) 83 (27.0) 1.07 (0.78, 1.48)
31-37 30 (23.6) 1.18 (0.74, 1.87) 54 (29.8) 1.24 (0.85, 1.81)

Gender
Male 125 (21.0) 1.00 169 (26.9) 1.00
Female 126(19.8) 0.92 (0.70, 1.22) 206 (27.7) 1.04 (0.82, 1.32)

Personal Income
$0 to $4,999 75 (17.5) 0.84 (0.58, 1.20) 102 (26.7) 1.09 (0.79, 1.49)
$5,000 to $19,999 107 (23.3) 1.20 (0.85, 1.69) 169 (29.3) 1.24 (0.93, 1.65)
$20,000+ 69 (20.2) 1.00 104(25.1) 1.00

Continues
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Table 23 continued

Educational Attainment
Less than high school 92 (27.2) 2.15 (1.50,3.07)* 115(34.9) 1 .87(1 .39,2 .52)*
High school 95 (20.6) 1.49(1 .05,2 .11)* 130 (28.3) 1.37(1.04, 1.82) *
Greater than high school 64 (14.8) 1.00 130 (22.3) 1.00

Ethnicity
White 219 (20.7) 1.00 311 (27.7) 1.00
Non-white 4 (8.9) 0.37 (0.13, 1.06) 15 (16.7) 0.52 (0.29, 0.92) *
Aboriginal 7 (31.8) 1.79 (0.72,4.44) 7 (46.7) 2.28 (0.82, 6.35)
Mixed 21 (20.0) 0.96 (0.58, 1.58) 42 (29.2) 1.07 (0.73, 1.58)

Special Education/ LD
Program

No 201 (19.3) 1.00 344 (27.3) 1.00
Yes 50 (26.2) 1.48(1.04, 2.12)* 31 (27.7) 1.02 (0.66, 1.57)

Mental Health Score f
5-39 71 (28.7) 2.12(1.40,3.23) * 98 (38.9) 2 .10(1 .44 ,3 .06)*
40-48 42 (18.0) 1.16 (0.73, 1.83) 90 (28.5) 1.31 (0.91, 1.90)
49-53 49(19.6) 1.28 (0.82, 2.00) 71 (24.6) 1.08 (0.73, 1.58)
54-56 43 (20.2) 1.33 (0.84, 2.11) 52 (21.6) 0.91 (0.60, 1.37)
57-70 46 (16.0) 1.00 64 (23.3) 1.00

Physical Health Score f
15-48 75 (27.0) 2 .12(1 .37 ,3 .27)* 79 (34.0) 1.89 (1 .27,2.72)*
49-53 43 (20.2) 1.45 (0.90,2.35) 89 (36.2) 2 .04(1 .40 ,2 .97)*
54-56 54 (22.0) 1.61 (1.02, 2.55) 77 (24.4) 1.16(0.80, 1.68)
57-58 41 (17.2) 1.19 (0.74, 1.93) 63 (23.3) 1.09 (0.74, 1.62)
59-73 38 (14.8) 1.00 67(21.7) 1.00

Satisfaction with Life
5-20 (Dissatisfied) 88 (27.6) 2 .54(1 .74 ,3 .70)* 138 (38.2) 2.65 (1.94,3.62)
21-28 (Satisfied) 109 (21.9) 1.87 (1.31, 2.67) * 148 (27.4) 1.61 (1.20, 2.17)
29-35 (More satisfied) 54 (13.0) 1.00 89 (18.9) 1.00

Self-Esteem |
6-23 73 (25.3) 1.85 (1.23,2.78) * 92 (31.0) 1.71 (1.20, 2.45)
24-26 60 (23.3) 1.66 (1.09, 2.54)* 90 (30.2) 1.65 (1.16, 2.36)
27-29 70(18.6) 1.25 (0.83, 1.87) 120 (28.2) 1.50(1.08,2.10)
30 48 (15.5) 1.00 73 (20.7) 1.00

Chronic Stress Score §
0-5 52 (12.6) 1.00 71 (18.2) 1.00
6-11 89 (20.4) 1.78 (1.22, 2.58)* 137 (27.4) 1.69 (1.23,2.34)
12-45 110(28.7) 2.79(1.94, 4.02)* 167 (34.5) 2 .36(1.72,3.24)

Stressful Life Events Score §
None 66 (14.7) 1.00 90 (21.1) 1.00
1-4 84 (21.3) 1.56(1.10, 2.23)* 131 (26.7) 1.36(1.00, 1.85)
5+ 101 (26.0) 2.04(1.44, 2.88) * 154 (33.8) 1.91 (1.41,2.59)

* p<0.05
t  Higher score indicates better health.
|  Higher score indicates greater self-esteem. 
§ Higher score indicates greater stress
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The odds of concurrent alcohol and tobacco use were not significantly different for 

any of the clinical groups (P>0.05). The prevalence of concurrent alcohol and tobacco use 

was highest in survivors diagnosed with cancer between 10 and 14 years of age and those 

who had no treatment reported or were treated with chemotherapy only. Survivors of 

carcinomas had the highest prevalence of concurrent use of alcohol and tobacco. Survivors 

who had a relapse of their initial cancer had a lower prevalence of concurrent alcohol and 

tobacco use than those who did not have a relapse (Table 24).

Table 24: Prevalence, crude odds ratios (ORs) and 95% confidence intervals (95%CIs) for concurrent use of  
alcohol and tobacco by clinical factors in pediatric cancer survivors.

Concurrent use OR (95% Cl)
_____________________________________p(%)_____________________________________

Age at Diagnosis (years)
0-4 39 (17.2) 1.00
5-9 68 (20.8) 1.27 (0.82, 1.96)
10-14 74 (22,2) 1.38 (0.89,2.12)
15-19 70 (20.3) 1.23 (0.80, 1.90)

Type of Cancer Treatment
Chemotherapy 30 (24.0) 1.00
Radiation 4 (11.1) 0.40 (0.13, 1.21)
Surgery 48 (23.3) 0.96 (0.57, 1.62)
Chemotherapy & Radiation 51 (20.7) 0.83 (0.50, 1.38)
Chemotherapy & Surgery 44 (21.3) 0.85 (0.50, 1.45)
Radiation & Surgery 25 (16.2) 0.61 (0.34, 1.11)
Chemotherapy & Radiation & Surgery 44 (18.6) 0.72 (0.43, 1.22)
No Treatment Reported 5 (25.0) 1.06 (0.35,3.15)

Cancer Diagnosis
Leukemia 64 (20.4) 1.00
Hodgkin’s Lymphoma 43 (22.8) 1.15(0.74, 1.78)
Lymphoma and Reticuloendothelial * 20 (20.2) 0.99 (0.56, 1.73)
Central Nervous System 34(15.7) 0.73 (0.46, 1.15)
Renal 14 (22.6) 1.14(0.59, 2.19)
Bone tumours 14(18.9) 0.91 (0.48, 1.73)
Soft Tissue Sarcomas 17 (20.0) 0.98 (0.54, 1.78)
Germ cell/Gonadal 13 (19.1) 0.92 (0.47, 1.79)
Carcinomas 22 (26.8) 1.43 (0.82,2.51)
Other f 10 (23.8) 1.22 (0.57, 2.61)

Relapse
No 231 (21.2) 1.00
Yes 20 (14.3) 0.62 (0.38, 1.02)

* Includ ing  re ticu loendo the lia l neop lasm s and  L angerhans ce ll histiocytosis, 
t  Other cancers include: retinoblastoma, hepatic and sympathetic nervous system.
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Results of the multivariate logistic regression analysis to examine important 

predictors of concurrent smoking and alcohol use in the pediatric cancer survivors are 

presented in Table 25. Education, personal income, satisfaction with life, stressful life events 

and chronic stress were found to be significant predictors of concurrent use (p<0.05). The 

odds of being a concurrent user increased with decreasing levels of education. Survivors 

who had a high school education or less were significantly more likely to be concurrent users 

of alcohol and tobacco than those with greater than a high school education. Survivors with 

a personal income less than $5,000 were significantly less likely to be concurrent smokers 

and alcohol drinkers than those with a personal income of $20,000 or greater (OR=0.66, 

95%CI=0.44, 0.99). As satisfaction with life scores decreased respondents were more likely 

to be concurrent smokers and alcohol drinkers. As chronic stress and stressful life events 

scores increased respondents were more likely to be concurrent smokers and alcohol drinkers 

(Table 25).

Table 25: Summary o f multivariate logistic regression analysis for variables predicting concurrent alcohol and 
tobacco use in pediatric cancer survivors._____________________________________________________________

Predictor B SEB OR 95% Cl Wald
Chi2

p-value Wald
Chi2

p-value

Intercept -2.822 0.262 115.744 <0.0001

Education
Less than high school 
High school

Greater than high school

0.989
0.466

0.201
0.187

2.69
1.59
1.00

(1.81,3.99)
(1.10,2.30)

24.223
6.176

<0.0001
0.0129

24.453 <0.0001

Personal income 
$0 to $4,999 
$5,000 to $19,999 
$20,000+

-0.414
-0.004

0.206
0.186

0.66
1.00
1.00

(0.44, 0.99) 
(0.69, 1.43)

4.040
0.0004

0.0444
0.9844

6.035 0.0489

Satisfaction with Life 
5-19 (Dissatisfied) 

20-28 (Satisfied)
29-35 (More satisfied)

0.544
0.440

0.208
0.189

1.72
1.55
1.00

(1.15,2.59)
(1.07,2.25)

6.858
5.399

0.0088
0.0201

7.639 0.0219

Stressful Life Events * 
None 
1-4 
5+

0.442
0.523

0.188
0.187

1.00
1.56
1.69

(1.08,2.25)
(1.17,2.43)

5.525
7.808

0.0187
0.0052

8.719 0.0128

Chronic stress * 
0-5 
6-11 
12-45

0.496
0.752

0.198
0.207

1.00
1.64
2.12

(1.11,2.42)
(1.41,3.18)

6.286
13.192

0.0122
0.0003

13.262 0.00013

Model Likelihood ratio=78.0930, pO.OOOl df=10
OR=odds ratio; 95% CI=95% confidence interval; SE=standard error.
* Higher score indicates greater stress.
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Table 26 shows the results of an additional multivariate analysis that examined 

predictors of concurrent use of alcohol and tobacco in pediatric cancer survivors that 

included demographic, psychosocial, health and clinical factors in the model. Results were 

similar to those presented in Table 25 however, relapse of cancer was found to be an 

additional predictor of concurrent use of alcohol and tobacco at the 0.05 level of 

significance. Cancer survivors who had a relapse of their initial cancer were significantly 

less likely to be concurrent alcohol and tobacco users than survivors who had not (OR=0.57, 

95%CI=0.34, 0.95) (Table 26).

Table 26: Summary o f multivariate logistic regression analysis for variables predicting concurrent alcohol and 
tobacco use in pediatric cancer survivors including clinical variables._____________________________________

Predictor B SEB OR 95% Cl Wald
Chi2

p-value Wald
Chi2

p-value

Intercept -2.771 0.263 110.846 <0.0001

Education
Less than high school 
High school
Greater than high school

1.006
0.485

0.202
0.188

2.73
1.62
1.00

(1.84,4.06)
(1.12,2.35)

24.885
6.639

<0.0001
0.0100

25.060 <0.0001

Personal income 
$0 to $4,999 
$5,000 to $19,999 
$20,0004-

-0.444
-0.031

0.207
0.186

0.64
0.97
1.00

(0.43, 0.96) 
(0.67, 1.40)

4.615
0.028

0.0317
0.8678

6.408 0.0406

Satisfaction with Life 
5-19 (Dissatisfied) 

20-28 (Satisfied) 
29-35 (More satisfied)

0.567
0.453

0.208
0.190

1.76
1.57
LOO

(1.17,2.65)
(1.09,2.28)

7.425
5.703

0.0064
0.0169

8.200 0.0166

Stressful Life Events * 
None 
1-4
54-

0.448
0.512

0.188
0.187

1.57
1.67
1.00

(1.08,2.26) 
(1.16, 2.41)

5.703
7.470

0.0169
0.0063

8.532 0.0140

Chronic stress * 
0-5 
6-11 
12-45

0.504
0.753

0.198
0.207

1.65
2.12
1.00

(1.12,2.44)
(1.41,3.19)

6.451
13.160

0.0111
0.0003

13.256 0.0013

Relapse
No
Yes -0.559 0.261

1.00
0.57 (0.34, 0.95) 4.610 0.0318

4.610 0.0318

Model Likelihood ratio=83.1612, p<0.0001 d f= ll
OR=odds ratio; 95% CI=95% confidence interval; SE=standard error.
* Higher score indicates greater stress.

Results of the multivariate logistic regression analysis to examine important 

predictors of concurrent smoking and alcohol use in the control group are presented in Table 

27. Education, satisfaction with life, stressful life events, chronic stress and physical health 

were found to be significant predictors of concurrent use (p<0.05). The odds of being a
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concurrent user increased with decreasing levels of education. Respondents with a high 

school education or less were significantly more likely to be concurrent users of alcohol and 

tobacco compared to those with greater than a high school education. The odds of being a 

concurrent user increased with decreasing satisfaction with life. Respondents who scored 

lowest on the satisfaction with life scale were significantly more likely to be concurrent users 

of alcohol and tobacco than the group that scored the highest (OR=1.88, 95%CI=1.33, 2.66). 

The odds of concurrent use increased with increasing stressful life events and chronic stress 

scores. Respondents who scored in the highest stressful life events category were 

significantly more likely to be concurrent users than those who reported no stressful life 

events in the past year (OR=l .59, 95%CI=1.16, 2.19). Respondents who scored in the 

lowest two categories on the physical health scale were more likely to be concurrent smokers 

and alcohol drinkers than those who scored highest on this the scale (Table 27).

Table 27: Summary o f multivariate logistic regression analysis for variables predicting concurrent alcohol and 
tobacco use in the control group._____________________________________________________________________

Predictor B SEB OR 95% Cl Wald
Chi2

p-value Wald
Chi2

p-value

Intercept -2.463 0.236 108.801 <0.0001

Education
Less than high school 
High school
Greater than high school

0.631
0.310

0.160
0.148

1.88
1.36
1.00

(1.37,2.57) 
(1.02, 1.82)

15.549
4.379

<0.0001
0.0364

15.672 0.0004

Satisfaction with Life 
5-19 (Dissatisfied) 
20-28 (Satisfied) 
29-30 (More satisfied)

0.632
0.298

0.176
0.159

1.88
1.35
1.00

(1.33,2.66) 
(0.99, 1.84)

12.830
3.518

0.0003
0.0607

12.914 0.0016

Stressful Life Events * 
None 
1-4 
5+

0.233
0.465

0.161
0.162

1.00
1.26
1.59

(0.92, 1.73) 
(1.16, 2.19)

2.083
8.223

0.1490
0.0041

8.292 0.0158

Chronic Stress * 
0-5 
6-11 
12-45

0.346
0.569

0.173
0.181

1.00
1.41
1.77

(1.01, 1.98) 
(1.24,2.52)

3.999
9.850

0.0455
0.0017

9.854 0.0072

Physical Health f  
15-48 
49-53 
54-56 
57-58 
59-73

0.439
0.721
0.208
0.270

0.202
0.198
0.195
0.207

1.55
2.06
1.23
1.31
1.00

(1.04,2.31) 
(1.40,3.03) 
(0.84, 1.81) 
(0.87, 1.96)

4.728
13.310
1.136
1.711

0.0297
0.0003
0.2865
0.1908

15.082 0.0045

Model Likelihood ratio=90.2186, p<0.0001 df=12 
OR=odds ratio; 95% CI=95% confidence interval; SE=standard error. 
* Higher score indicates greater stress 
t  Higher score indicates better health.
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5.6 Structural Equation Modeling

Correlations among variables included in the structural equation model are shown in 

Table 28 for both cancer survivors (below diagonal) and the control group (above diagonal). 

The correlations between the stress variables and mental health were moderate as well as 

between self-esteem and mental health. Satisfaction with life was moderately correlated with 

mental health, physical health, chronic stress and self-esteem. Chronic stress and stressful 

life events measures were moderately correlated. Correlations were similar between cancer 

survivors and controls although the correlation between physical health and mental health 

was much lower in the cancer survivors compared to the control group. Concurrent use of 

alcohol and tobacco was most strongly correlated with education and chronic stress in cancer 

survivors and with education, chronic stress and life satisfaction in the control group.

Table 28: Correlations for variables included in the structural equation model in cancer survivors (Below 
diagonal n=T231) and the control group (Above diagonal n=1372).__________________________________

1 2 3 4 5 6 7 8
1. Concurrent Use - -0.141 -0.077 0.162 0.117 -0.177 -0.167 -0.077
2. Mental Health -0.082 - -0.151 -0.393 -0.228 0.458 0.010 0.440
3. Physical Health -0.081 -0.009 - -0.140 -0.058 0.114 0.040 0.133
4. Chronic Stress 0.156 -0.427 -0.177 - 0.287 -0.456 0.056 -0.245
5. Stressful Life Events 0.105 -0.258 -0.143 0.349 - -0.207 0.020 -0.101
6. Satisfaction with life -0.121 0.506 0.257 -0.374 -0.163 - 0.076 0.479
7. Education -0.191 -0.010 0.055 0.082 0.028 0.098 - 0.107
8. Self-esteem -0.076 0.497 0.151 -0.270 -0.067 0.574 0.112 -
Note: Correlations between continuous variables (mental health, physical health, chronic stress, stressful life 
events, satisfaction with life and self-esteem) are Pearson product-moment correlations. Correlations between
categorical variables (education and concurrent use) are polychoric. Correlations between continuous variables 
and dichotomous (concurrent use) are point biserial. Correlations between continuous variables and ordered 
categorical (education) are Kendall’s tau-b.

Results from the multiple group CFA in cancer survivors and controls are shown in 

Table 29. All items on the self-esteem and satisfaction with life scales loaded significantly 

onto their latent construct. Item six on the self-esteem scale and item five on the satisfaction 

with life scale had the weakest factor loadings for their respective latent constructs. Model 

fit was acceptable with a CFI=0.985, a TLI=0.991 and RMSEA=0.054. The chi-square value 

was significant (x2=246.183, df=51, p<0.001), which could be expected due to the large 

sample size. The variances and covariances for the latent constructs were similar in the 

cancer survivor and control groups. The variance was higher for the satisfaction with life 

construct compared to the self-esteem construct.
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Table 29: Multiple group confirmatory factor analysis results with two latent constructs (satisfaction with life 
and self-esteem).__________________________________________________________________________________

Latent Construct Cancer Survivors Control Group
Parameter Standard Standardized Parameter Standard Standardized
Estimate Error Estimate Estimate Error Estimate

Self-Esteem
Item 1 1.000 0.000 0.780 1.000 0.000 0.786
Item 2 0.892 0.102 0.743 0.804 0.101 0.715
Item 3 0.989 0.117 0.777 0.805 0.099 0.715
Item 4 1.275 0.146 0.846 1.419 0.163 0.875
Item 5 2.254 0.375 0.942 2.220 0.353 0.943
Item 6 0.726 0.094 0.671 0.773 0.091 0.701
Satisfaction with Life
Item 1 1.000 0.000 0.895 1.000 0.000 0.891
Item 2 1.161 0.096 0.919 1.116 0.095 0.909
Item 3 1.754 0.191 0.962 1.895 0.211 0.966
Item 4 0.760 0.062 0.836 0.778 0.063 0.836
Item 5 0.551 0.048 0.741 0.636 0.053 0.780
Variance SWLS 4.013 0.503 1.00 3.831 0.492 1.00
Variance Self-Esteem 1.554 0.317 1.00 1.618 0.326 1.00
Covariance 1.748 0.226 0.700 1.567 0.209 0.630

Note: Residual variances o f the factor loadings are fixed at one and the means o f the latent constructs are fixed 
at zero so that the model will be identified.
*p<0.05
X2=246.183, df=51, p<0.001; CFI=0.985; TLI=0.991; RMSEA=0.054

Results for the test of measurement invariance for the self-esteem and satisfaction 

with life scales in cancer survivors and controls are shown in Table 30. The baseline model 

where factor loadings and thresholds for each latent construct were freely estimated across 

groups was compared to a more restrictive model where the factor loadings and thresholds 

were constrained to be equal. The chi-square difference test showed that the constrained 

model was not significantly different from the baseline model suggesting that there was 

measurement invariance (A%2=0.220, Adf=6, p=0.9998). The change in the CFI was also less 

than -0.01 providing additional support for measurement invariance.

Table 30: Goodness-of-fit statistics for tests o f  measurement invariance of the self-esteem and satisfaction with 
life scales across the cancer survivor and control groups._________________________________________________

Model Description df Comparative
Model

Ax' Adf P-value CFI ACFI

1. Baseline model * 246.183 51 - - - 0.985 -

2. Factor loadings &
thresholds for SE & SWL 
constrained equal |

265.010 54 Model 1 0.220 6 0.9998 0.984 -0.001

* Factor loadings and thresholds free across groups; residual variances fixed to one in all groups; factor means 
fixed to zero in all groups.
f  Residual variances fixed in the control group and free in survivors; factor means fixed to zero in controls and 
free in survivors (Mplus default).
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Results from the multiple group structural equation modeling analysis are shown in 

Table 31. Model fit was acceptable with a CFI=0.973, TLI=0.975, and RMSEA=0.041.

The chi-square test was significant but could be expected due to the large sample size 

(%2=387.815, df=121, p<0.001). In the cancer survivors, only the paths between education 

and concurrent use of alcohol and tobacco and chronic stress and concurrent use of alcohol 

and tobacco were significant. Cancer survivors with a high school education or less were 

significantly more likely to be concurrent users of alcohol and tobacco than those with 

greater than a high school education. Survivors who reported higher levels of chronic stress 

were more likely to be concurrent users of alcohol and tobacco. The R2 was 0.087, which 

represents the standard deviation change in the underlying latent construct for a one unit 

change in the exogenous variables.

In the control group all paths to concurrent use of alcohol and tobacco were 

significant. For the education variable two dummy variables were created and the path from 

high school education to concurrent use of alcohol and tobacco was not significant (y!?=0.180, 

p>0.05) while the path from less than high school education to concurrent use of alcohol and 

tobacco was significant (/3=0.380, p<0.05).

The relationship between less than high school education and concurrent use of 

alcohol and tobacco was the strongest. Respondents in the control group who had less than a 

high school education were more likely to be concurrent users of alcohol and tobacco than 

those with greater than a high school education. As chronic stress and stressful life events 

increased, respondents were more likely to be concurrent users of alcohol and tobacco. As 

satisfaction with life, mental health and physical health decreased, respondents were more 

likely to be concurrent users of alcohol and tobacco. As self-esteem increased, respondents 

were more likely to use alcohol and tobacco. The R2 was 0.115, which represents the 

standard deviation change in the underlying latent construct for a one unit change in the 

exogenous variables.

None of the paths to satisfaction with life were significant in the cancer survivors. In 

the control group the paths from less than high school education, chronic stress, mental 

health and self-esteem to satisfaction with life were significant. Respondents with less than a 

high school education had a lower life satisfaction than respondents with greater than a high 

school education. As chronic stress increased satisfaction with life decreased. As mental
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2
health and self-esteem scores increased satisfaction with life increased. The R values 

suggest that the exogenous variables explain 54% of the variance in the satisfaction with life 

construct in the cancer survivors and 45% in the control group.

The pathways from education, physical health and mental health to self-esteem were 

all significant in both the cancer survivors and the control group. Having a high school 

education or less was associated with a lower self-esteem compared to respondents with 

greater than a high school education. As physical and mental health increased, so did self­

esteem. The R2 values suggest that the exogenous variables explain 30% of the variance in 

the satisfaction with life construct in the cancer survivors and 24% in the control group.

Table 31: Unstandardized parameter estimates from the multiple group structural equation modeling analysis in 
cancer survivors and the control group._________________________________________________________________

Concurrent use of alcohol and tobacco
Cancer survivors Control group

Predictor Estimate Standard error Estimate Standard error
R-square value R2=0.087 R2=0.115
Less than high school f 0.454* 0.109 0.380* 0.097
High school f 0.222* 0.101 0.180 0.090
Chronic stress 0.025* 0.007 0.012* 0.007
Stressful life events 0.017 0.009 0.019* 0.009
Mental Health 0.001 0.005 -0.012* 0.005
Physical Health -0.005 0.005 -0.013* 0.006
Self-Esteem 0.009 0.083 0.122* 0.054
Satisfaction with life -0.032 0.042 -0.108* 0.035

Satisfaction with Life
Predictor Estimate Standard error Estimate Standard error
R-square value R2=0.544 R2=0.451
Less than high school f -0.573 0.351 -0.389* 0.139
High schoola -0.253 0.206 -0.131 0.121
Chronic stress -0.058 0.033 -0.085* 0.010
Stressful life events 0.023 0.018 -0.019 0.012
Mental Health 0.043 0.025 0.028* 0.007
Physical Health 0.040 0.023 0.010 0.007
Self-Esteem 1.041 0.622 0.605* 0.097

Self-esteem
Predictor Estimate Standard error Estimate Standard error
R-square value R2=0.299 R2=0.239
Less than high school | -0.278* 0.121 -0.382* 0.119
High school f -0.226* 0.107 -0.227* 0.105
Mental Health 0.050* 0.014 0.058* 0.008
Physical Health 0.019* 0.007 0.032* 0.007
*p<0.05
t  Greater than high school education is reference group 
X2=387.815, df=121, pO.OOl; CFI=0.973; TLI=0.975; RMSEA=0.041
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In the multiple group analysis there were many paths that were significant in the 

control group that were non-significant in the cancer survivors suggestive of structural 

invariance. Models were therefore run separately in the cancer survivor and control groups. 

Figure 4 shows the results from the single group SEM analysis in the cancer survivors. 

Model fit was acceptable with a CFI=0.951, TLI=0.958 and RMSEA=0.051. The chi-square 

was significant but could be expected due to the large sample size (x2=265.327, df=64, 

p<0.001). Unstandardized structural parameter estimates, standard errors and 95% 

confidence intervals can be found in Appendix 7.

The only significant pathways to concurrent use of alcohol and tobacco were from 

chronic stress and education. Respondents with a high school education or less were more 

likely to be concurrent users of alcohol and tobacco than those with greater than a high 

school education. As chronic stress increased respondents were also more likely to be 

concurrent users of alcohol and tobacco. Having less than a high school education was most 

strongly associated with concurrent use of alcohol and tobacco in cancer survivors 

(standardized probit coefficients. 194).

Those with less than a high school education were also more likely to have lower life 

satisfaction than those with greater than a high school education. As chronic stress 

decreased, physical and mental health improved and self-esteem increased survivors had 

greater life satisfaction. Self-esteem was most strongly associated with life satisfaction 

(standardized coefficients.487).

There were significant paths from education, physical and mental health to self­

esteem. Those with a high school education or less had lower self-esteem than those with 

greater than a high school education. As physical and mental health increased, self-esteem 

increased. Mental health was most strongly associated with self-esteem (standardized 

coefficients. 511).
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Figure 4: Results from the single group SEM analysis in cancer survivors; standardized structural parameter estimates
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Non-significant paths were removed sequentially from the model and results for the 

reduced model in cancer survivors are presented in Figure 5. Model fit was improved 

slightly with CFI=0.958, TLI=0.963 and RMSEA=0.047, however, the chi-square difference 

test was non-significant suggesting that the reduced model explains the data just as well as 

the full model (%2Diff=9.653, df=6, p=0.1399). The pseudo R2 value for concurrent use of 

alcohol and tobacco was 0.06, which represents the standard deviation change in the 

underlying latent construct for a one unit change in the exogenous variables. The exogenous 

variables explained 55% and 30% of the variance in the satisfaction with life and self-esteem 

constructs respectively (Figure 5). Unstandardized structural parameter estimates, standard 

errors and 95% confidence intervals can be found in Appendix 8 .
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Figure 5: Results from the single group SEM analysis in cancer survivors with non-significant paths removed;
standardized structural parameter estimates
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Figure 6 shows the results from the single group SEM analysis in the control group. 

Model fit was acceptable with CFI=0.984; TLI=0.986; RMSEA=0.033. The chi-square was 

significant but could be expected due to the large sample size (%2=152.472, df=62, p<0.001). 

Unstandardized structural parameter estimates, standard errors and 95% confidence intervals 

can be found in Appendix 9.

The only non-significant path to concurrent use of alcohol and tobacco was from 

chronic stress. Respondents with a high school education or less were more likely to be 

concurrent users of alcohol and tobacco than those with greater than a high school education. 

As stressful life events and self-esteem increased respondents were also more likely to be 

concurrent users of alcohol and tobacco. As mental health, physical health and satisfaction 

with life decreased respondents were more likely to be concurrent users of alcohol and 

tobacco. Satisfaction with life was most strongly associated with concurrent use of alcohol 

and tobacco (standardized probit coefficient= -0.194).

Those with less than a high school education were also more likely to have lower life 

satisfaction than those with greater than a high school education. As chronic stress 

decreased, mental health improved and self-esteem increased survivors had greater life 

satisfaction. Self-esteem was most strongly associated with life satisfaction (standardized 

coefficient=0.410).

There were significant paths from education, physical and mental health to self­

esteem. Those with a high school education or less had lower self-esteem than those with 

greater than a high school education. As physical and mental health increased, self-esteem 

increased. Mental health was most strongly associated with self-esteem (standardized 

coefficient=0.46).
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Non-significant paths were removed sequentially from the model and results for the 

reduced model in the control group are presented in Figure 7. Model fit was improved 

slightly with a CFI=0.985; TLI=0.986; RMSEA=0.032; however, the chi-square difference 

test was non-significant suggesting that the reduced model explains the data just as well as 

the full model (x2Diff=7.739, df=4, p=0.1013). The pseudo R2 value for concurrent use of 

alcohol and tobacco was 0 .100, which represents the standard deviation change in the 

underlying latent construct for a one unit change in the exogenous variables. The exogenous 

variables explained 44% and 24% of the variance in the satisfaction with life and self-esteem 

constructs respectively (Figure 7). Unstandardized structural parameter estimates, standard 

errors and 95% confidence intervals can be found in Appendix 10.
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Figure 7: Results from the single group SEM analysis in the control group with non-significant paths removed;
standardized structural parameter estimates
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Results from the test for mediation of the satisfaction with life latent construct are 

presented in Table 32. Satisfaction with life was not likely to be a mediator in the model for 

cancer survivors as the path between satisfaction with life and concurrent use of alcohol and 

tobacco was non-significant (p>0.05). In the control group satisfaction with life was found 

to be a significant mediator in the relationships of: self-esteem, mental health, chronic stress 

and education with concurrent use of alcohol and tobacco (p<0.05). There were negative 

indirect effects for self-esteem (o?3=-0.076, 95%CI=-0.122, -0.016) and mental health (058=- 

0.003, 95%CI=-0.006, -0.001) meaning that respondents with low self-esteem or low mental 

health were more likely to be concurrent users of alcohol and tobacco through decreased life 

satisfaction. There was a positive indirect effect for chronic stress (058=0 .011, 95%CI=0.003, 

0.018) meaning that respondents with higher reported levels of chronic stress were more 

likely to be concurrent users of alcohol and tobacco through decreased satisfaction with life. 

There was also a positive indirect effect for education (oj8=0.047, 95%CI=0.007, 0.088) 

where those with less than high school education were more likely to be dissatisfied with life 

than those with greater than a high school education and in turn were more likely to be 

concurrent users of alcohol and tobacco (Table 32).

There was full mediation for the path from chronic stress to concurrent use of alcohol 

and tobacco through satisfaction with life as this indirect path was significant and the direct 

path from chronic stress to concurrent use of alcohol and tobacco was non-significant (Figure 

6, Table 32). There was partial mediation for the paths from mental health, education and 

self-esteem to concurrent use of alcohol and tobacco through life satisfaction as the direct 

paths to concurrent use of alcohol and tobacco were also significant (Figure 6 , Table 32). 

There was a suppression effect for self-esteem as the direct effect from self-esteem to 

concurrent use of alcohol and tobacco had a significant positive coefficient (0.142, p<0.05) 

and the indirect effect and a significant negative coefficient (-0.076, p<0.05).

Table 32: Indirect effects o f  exogenous variables on concurrent use o f  alcohol and tobacco through satisfaction 
with life.
Variable Estimate Standard Error 95%CI
Self-esteem -0.076* 0.024 (-0.122, -0.016)
Mental Health -0.003* 0.001 (-0.006, -0.001)
Chronic stress 0.011* 0.003 (0.005, 0.016)
Less than H.S. Education f 0.047* 0.021 (0.007, 0.088)
* p<0.05
t  H.S.=high school; reference group is greater than high school education.
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6.0 DISCUSSION

This was the first known national study of smoking and alcohol use in Canadian 

pediatric cancer survivors. It identifies the prevalence and important demographic, 

psychosocial and health related risk factors for smoking, binge drinking, alcohol use and 

concurrent use of alcohol and tobacco in pediatric cancer survivors. This is of importance as 

cancer survivors are at increased risk for developing health conditions related to their cancer 

treatment and smoking and heavy alcohol use may amplify this risk. Additionally, many of 

the psychosocial risk factors identified in this study have not been studied extensively in 

pediatric cancer survivors.

Overall, results from the current study showed that a substantial proportion of 

pediatric cancer survivors were engaging in health risk behaviours. Important factors 

associated with smoking and alcohol use in the cancer survivors were low education, poor 

life satisfaction and high stress. Male gender was also identified as an important risk factor 

for binge drinking. When taking into account more complex relationships in a theoretical 

model high stress and low education remained the most important predictors.

Prevalence of Smoking and Alcohol use

Consistent with findings from recent studies, pediatric cancer survivors were 

significantly less likely to be current smokers, alcohol drinkers, binge drinkers and 

concurrent users of tobacco and alcohol than the control group 6’7’51,61. The prevalence of 

smoking in Canadian pediatric cancer survivors who were age 16 to 37 at the time of the 

current study was 22.8%. Recent studies of pediatric cancer survivors over age eighteen in 

the United States, Australia and the United Kingdom reported the prevalence of current 

smoking ranging from 14% to 29% 6'8,58,60,61. Differences in the definitions of smoking, 

years of diagnosis and the age of the cohorts make it difficult to consider regional differences 

in the prevalence of smoking. The prevalence of current smoking in the general Canadian 

population aged 15 to 44 years from the Canadian Community Health Survey (2000-2001) 

was 30.7%, which is comparable of the control group (30.2%) in the current study and higher 

than that of the pediatric cancer survivors (22.8%)196. Smoking behaviours of cancer 

survivors in the current study were comparable to previous studies of pediatric cancer 

survivors and controls were similar to the general population.
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Alcohol drinking behaviours reported by cancer survivors in this study were 

comparable to those reported from other studies of pediatric cancer survivors. The 

prevalence of alcohol drinkers, moderate to heavy drinkers and binge drinkers for the 

pediatric cancer survivors was 68 .6%, 26.8% and 24.9% respectively. Recent studies of 

pediatric cancer survivors over age eighteen in the United States, Australia and the United 

Kingdom reported the prevalence of alcohol drinking ranging from 54% to 90% and the 

prevalence of binge drinking ranging from 12.5% to 53%. Some of the studies found that 

pediatric cancer survivors were significantly less likely to be alcohol and binge drinkers than 

the control groups while others did n o t6’58,59’61. Cancer survivors in the current study were 

less likely to be alcohol and binge drinkers than the control group.

Age was found to be an effect modifier of the relationship between binge drinking 

and cancer survivor status. The adjusted odds of being a binge drinker were significantly 

lower in cancer survivors compared to the controls in all age groups except for the 26-30 

year olds. The prevalence of binge drinking was 24.6% in survivors aged 26-30 years and in 

the control group was 19.5%. In the control group aged 26-30 years this prevalence was 

lower than expected. Results from the Canadian Community Health Survey in 2003 showed 

that in a representative sample of the Canadian population approximately 29.6% of 

participants aged 25 to 34 were binge drinkers 197. The participants’ age 26-30 years old 

included in the current study may not be representative of the general population of the same 

age. Therefore, the non-stratum specific odds ratios may better represent the relationship 

between binge drinking and cancer survivors and controls where pediatric cancer survivors 

are significantly less likely to be binge drinkers than the controls regardless of their age.

Previous research has not directly studied the concurrent use of alcohol and tobacco 

in pediatric cancer survivors. The prevalence of concurrent use of alcohol and tobacco was 

20.4% for pediatric cancer survivors in the current study. Findings from studies of the 

general population have consistently found that there is a moderate to strong association 

between smoking and alcohol drinking where those who consume alcohol are more likely to 

smoke cigarettes than those who do not, and vice versa. This suggests that there may be 

common factors that predispose someone to engage in these health risk behaviours n . Future 

research is needed in this area as engaging in both health risk behaviours may increase the
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risk for negative health outcomes either additively or synergistically as is suspected with
• • 198pancreatitis

Predictors of Smoking and Alcohol use

The current study examined important demographic, psychosocial and clinical 

predictors of smoking and alcohol use in pediatric cancer survivors and the control group 

separately.

Age

Age was found to be an important predictor of alcohol use and binge drinking in both 

the pediatric cancer survivor and control groups. There have been few studies on alcohol use 

in pediatric cancer survivors and among the studies conducted the prevalence of alcohol use 

was lower in survivors under the age of 18 years compared to those over the age of 18 years,
C '7 < ri

which is consistent with findings from the current study ’ . Participants over the age of 20 

years were significantly more likely to drink alcohol than those aged 16 to 20 years in both 

the cancer survivor and control groups. In the multivariate analysis age was only a 

significant predictor of alcohol drinking for the cancer survivors. Results from multivariate 

analyses also showed that age was a significant predictor of binge drinking in the control 

group only, where those aged 16 to 20 years had higher odds of being a binge drinker than 

those over the age of 20 years. These findings suggest that cancer survivors aged 16 to 20 

years are engaging in alcohol use less than older survivors and less than the control group of 

the same age. In survivors over the age of 20 years the prevalence of alcohol use was similar 

to the control group. This may indicate that as survivors grow older and have a longer time 

since treatment they begin to consume alcohol at a similar rate as their peers. It may also 

suggest that older survivors in the current study received less education about the risks of 

heavy alcohol use or about the health risks associated with their cancer treatment.

Age was not found to be an important predictor of current smoking or concurrent use 

of alcohol and tobacco in either the cancer survivors or the control group in this study. In 

previous studies of pediatric cancer survivors, age was found to be an important predictor of
7 O f .  Q

smoking where older survivors were significantly more likely to be smokers ’ ’ . Reasons 

for the discrepancy may be differences in the age of participants included in the studies, birth
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cohort effects in studies that included participants bom in earlier years when smoking was 

more socially desirable and different categorizations of the age variable. It is also possible 

that older participants in the current study have quit smoking, resulting in a similar 

prevalence to younger survivors or that younger survivors are smoking more.

Gender

Younger age and being male may be risk factors for alcohol use and binge drinking in

cancer survivors. Some previous studies found that male gender was an important predictor

of smoking, binge drinking and health risk behaviours in pediatric cancer survivors, while

others did n o t3’6’1. The current study found that male gender was an important predictor of

alcohol use and binge drinking in both pediatric cancer survivors and the control group but

was not a predictor of smoking or the concurrent use of alcohol and tobacco in either group.

These findings are consistent with a study by Allison et al. 87 of the Canadian National

Population Health survey that found that males were significantly more likely to be heavy

drinkers than females but that gender was not a significant predictor of smoking. A

literature review on the psychosocial factors related to smoking reported that in North

America males had a higher prevalence of smoking than females in the past; in more recent

years the prevalence of smoking was approximately equal in the two groups and sometimes
1 1 8higher for female adolescents than males . Interventions and education about the risks of 

heavy alcohol use in the general population or targeted to cancer survivors should consider 

gender differences in their design. This study supports that males are a high-risk group for 

engaging in alcohol use and binge drinking.

Education

Education was one of the most consistent predictors of smoking and alcohol use in 

both the cancer survivors and control group in the current study, where those with a high 

school education or less were more likely to engage in smoking, binge drinking and 

concurrent use of alcohol and tobacco but less likely to be alcohol drinkers than those with 

greater than a high school education. Previous research has found low education to be an 

important predictor of smoking and health risk behaviours in pediatric cancer survivors and 

to have a strong independent relationship with smoking in the general population even after
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3 7 8 8 71 77 84adjusting for other factors related to socioeconomic status  ..................   Pediatric cancer

survivors and controls with greater than a high school education in the current study were 

more likely to be alcohol drinkers and may reflect the socialization of alcohol use in this 

group or greater disposable income to spend on alcohol. Although participants with a higher 

level of education were more likely to be alcohol drinkers they were significantly less likely 

to engage in risky behaviours such as smoking, binge drinking and concurrent use of alcohol 

and tobacco.

Special Education/Learning Disabled Program

Cancer survivors in the current study had an overall lower educational attainment 

than their peers and in addition were more likely to have been in a special education or 

learning disabled program. This is consistent with previous studies that found that cancer 

survivors were significantly more likely to have learning disabilities and require special 

education services than their siblings 199’200. Previous research has suggested that intensive 

cancer treatment, cranial radiation and central nervous system tumours may increase the risk 

for cognitive late effects and the need for special education services 200. Studies have also 

suggested that cognitive late effects may result in poor decision-making abilities increasing 

the risk for engaging in smoking and health risk behaviours 63,64’75’77.

The prevalence of current smokers and concurrent users of alcohol and tobacco were 

higher in pediatric cancer survivors who had been in a special education or learning disabled 

program. Studies of adolescents in the general population have found that adolescents with
85 86learning disabilities may be at increased risk for substance abuse ’ . However, the 

relationship between smoking and special education was not observed in the control group or 

in the multivariate analyses in pediatric cancer survivors. The reason for this may be that the 

relationship between smoking and special education was adjusted for educational attainment 

in the multivariate model. Cancer survivors in a special education program may have an 

overall lower educational attainment and low education has been strongly associated with 

smoking3’7’8' 8’71’77' 84.

Unlike smoking, cancer survivors who had been in a special education or learning 

disabled program were less likely to be alcohol drinkers. Having been a cancer survivor in a 

special education or learning disabled program may be protective against being an alcohol
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drinker. However, this relationship may again reflect a lower level of educational 

attainment. The current study found that lower educational attainment was associated with 

reduced odds of being an alcohol drinker compared to those with greater than a high school 

education. This may reflect the socialization of alcohol use in those with higher education or 

having greater income to spend on alcohol.

Personal Income

Personal income was found to be a significant predictor of alcohol use in the control 

group and of concurrent use of alcohol and tobacco in the cancer survivors. In the control 

group participants with the lowest personal income (less than $5,000) had significantly lower 

prevalence of alcohol drinkers compared to those with an income greater than $20,000. In 

the cancer survivors, participants in the lowest income group (less than $5,000) were 

significantly less likely to be concurrent users of alcohol and tobacco than the high-income 

group (greater than $20,000). These results may suggest that having a lesser amount of 

disposable income is protective from alcohol drinking and concurrent use of alcohol and 

tobacco. Among adolescents it has been found that a higher personal income is associated 

with smoking presumably because they have more disposable income to spend on tobacco 

products, independent of their parents 118. Differences in the relationship between personal 

income and alcohol use and concurrent use with tobacco between cases and controls may be 

due to the statistically significant difference in the frequency distribution of income between 

the two groups. Ideally, household income would have been used in the current study as a 

measure of socioeconomic status for all survivors as personal income varies greatly with age 

and may have a different relationship with health risk behaviours for adults and adolescents.

Ethnicity

Ethnicity may be an important risk factor for engaging in health risk behaviours. The 

prevalence of current smoking was higher for respondents whose parents’ ancestors were 

Aboriginal in both the cancer survivor and control groups. In the multivariate analyses 

ethnicity was only found to be a significant predictor of current smoking and binge drinking 

in the control group where the odds of smoking were significantly lower for respondents 

whose parents’ ancestors were non-white. The inconsistent findings for cancer survivors and
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controls are most likely due to small samples sizes. Approximately 86% of cancer survivors 

and 82% of controls reported having white ancestors. Although statistical significance was 

not met, the observed trends were expected. Previous research of the general population has 

found that Aboriginals were significantly more likely to be smokers, followed by whites, 

with most non-white ethnicities being significantly less likely to be smokers 89’118. Ethnicity 

was found to be a significant predictor of smoking initiation, smoking and binge drinking in 

previous studies of pediatric cancer survivors where non-black participants were more likely 

to engage in health risk behaviour8’201. Cultural differences in the socialization of smoking 

may explain differences in the prevalence of smoking. Acculturation may also influence the 

prevalence of smoking within a cultural group 19' ll8.

Self-Esteem

Self-esteem was inconsistently related to health risk behaviours. The prevalence of 

current smoking and concurrent use of alcohol and tobacco was higher in respondents with 

low self-esteem. However, in the multivariate analyses self-esteem was not found to be an 

important predictor of smoking or alcohol use in the cancer survivors or the control group. 

Similar to the current study, Tao et al. 7 found that self-concept was not related to smoking in 

childhood cancer survivors. Some studies from the general population suggested that low 

self-esteem was an important predictor of smoking 61 ’118. However, similar to results found 

here an analysis of the National Population Health Survey in Canada found that self-esteem 

was not a predictor of health risk behaviours in adults aged 20-24 years 87. One explanation 

for the discrepancy may be that low self-esteem is an important predictor of smoking 

initiation but not the maintenance of smoking behaviours. Persons with low self-esteem may 

be more susceptible to peer pressure and thus begin smoking but may not continue to smoke 

because of low self-esteem. Other factors such as high stress may be associated with the 

continuation of smoking behaviours. Self-esteem has also been shown to be an important 

predictor and to have high correlations with satisfaction with life, which was included in the 

multivariate models. Satisfaction with life may therefore, be an important mediator of the
1 i n

relationship between self-esteem and smoking or alcohol use
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Life Satisfaction

Satisfaction with life was a significant predictor of smoking, binge drinking and 

concurrent use of alcohol and tobacco in pediatric cancer survivors and the control group. 

Participants who had greater dissatisfaction with life were more likely to be current smokers, 

binge drinkers and concurrent users of alcohol and tobacco. One previous study of 

adolescents in the general population examined the relationship between life satisfaction and 

substance use. Zullig et al. 116 found that reduced life satisfaction was significantly 

associated with cigarette smoking, regular alcohol use, binge drinking, and other substance 

use. Life satisfaction was not found to be a significant predictor of being an alcohol drinker 

in the current study, suggesting that it may only be an important predictor of high-risk 

behaviours. For future studies, dichotomizing alcohol use into abstain/light and 

moderate/heavy may better represent high and low risk alcohol use for negative health 

outcomes.

Physical and Mental Health

The relationship between health status and smoking and alcohol use differed in 

cancer survivor and control groups in the current study. The prevalence of current smokers 

and concurrent users of alcohol and tobacco was higher in cancer survivors and controls that 

had low physical and mental health scores. However, multivariate analyses showed that poor 

physical and mental health were associated with current smoking and current alcohol 

drinking for the control group only. In the control group there was a trend in the odds ratios 

where the odds of being a smoker or alcohol drinker decreased with improved physical and 

mental health. This trend was not observed in the cancer survivors and may be explained by 

the possibility that their physical and mental health was more strongly associated with their 

cancer treatment than their smoking status. Differences between the univariate and 

multivariate analyses in the cancer survivors suggest that it is also possible that other factors 

included in the model were confounding the relationship between health status and tobacco 

or alcohol use, such as chronic stress or satisfaction with life in the cancer survivors. These 

factors may also act as mediators in the relationship between physical and mental health and 

health behaviours
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Previous studies partially support the results from the current study. The finding that 

smoking and alcohol use were related to poor health in the control group is similar to 

findings from studies of the general population. Current smoking and binge drinking in the 

general population were associated with poor physical and mental health scores on the SF-36 

scale 124"126. Previous studies of pediatric cancer survivors have had provided inconsistent 

results on the relationship between mental health and health risk behaviours. One study of 

pediatric cancer survivors found that increased depression was associated with engaging in 

health risk behaviours 66 and another found that more severe symptoms of depression, 

anxiety and somatic symptoms were associated with current smoking and dependence on 

tobacco 71. However, two other studies did not find that mood was associated with smoking 

and health risk behaviour 7’11.

Due to the cross-sectional nature of the current study causal relationships cannot be 

determined. Poor physical and mental health may be risk factors for smoking or smoking 

may cause poor physical and mental health. It has been hypothesized that poor physical 

health would be a protective factor for engaging in health risk behaviours in pediatric cancer 

survivors as they would perceive themselves to be more vulnerable to health consequences 

92. This was not observed as the univariate analysis found that pediatric cancer survivors in 

the lowest physical health groups had significantly higher odds of being a current smoker. 

However, the poor physical health reported by these survivors may be a result of smoking 

rather than a risk factor.

Stress

Chronic stress was found to be a significant predictor of smoking, alcohol drinking 

and concurrent use of tobacco and alcohol in both pediatric cancer survivors and the control 

group. Higher scores on the chronic stress scale were associated with increased odds of 

being a current smoker, alcohol drinker and concurrent user of alcohol and tobacco. As in 

the current study, Allison et al. 87 found that chronic stress was one of the most consistent 

predictors of health risk behaviour in a study of the Canadian National Population Health 

Survey and significantly predicted daily smoking and heavy alcohol use.

The current study found that a higher stressful life events score but not chronic stress 

was associated with binge drinking. Stressful life events are considered to be more acute in
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nature, with the stress terminating after a shorter period of time 146. Binge drinking is also 

considered to be acute in nature, with greater than five drinks being consumed at one 

occasion. Acute stressors may be a risk factor for engaging in acute health risk behaviours 

while more chronic stressors are associated with engaging in health risk behaviour over a 

longer time period.

Chronic life stress and traumatic life events have been associated with both alcohol
oo

and tobacco use in the general population . It has been suggested that when under stress 

persons may engage in tobacco and alcohol use as a coping function. Alcohol is a known 

depressant that may reduce physiological stress responses and provide distraction from 

stressors. Contrary to this smoking is a stimulant that increases attention and concentration. 

Smoking could be a contributor to stress, as withdrawal symptoms create anxiety and 

increased stress. However, smokers also report that smoking is relaxing suggesting that the 

relationship between smoking and stress is complex 88,89,118.

Higher scores on the stressful life events scale were associated with smoking in 

pediatric cancer survivors and with alcohol use, binge drinking and concurrent use of 

tobacco and alcohol in both the survivor and control groups. Higher severity scores on the 

stressful life events scale were associated with increased odds of being a current smoker, 

alcohol drinker, binge drinker and concurrent user of tobacco and alcohol. In the control 

group stressful life events were not found to be a significant predictor of current smoking as 

it was in the cancer survivors in the multivariate analyses. There was a stronger relationship 

between high scores on the stressful life events scale and current smoking in the cancer 

survivors compared to the control group. It is possible that because cancer survivors have 

already had a significant life event (having cancer) additional stressful life events exceed 

their coping abilities putting them at risk for engaging in smoking.

Clinical Factors

None of the clinical factors were associated with current smoking or concurrent use 

of alcohol and tobacco. Previous studies of childhood cancer survivors also did not find any 

association between clinical factors and current smoking 4'56,57’61 ’69. However, one study 

by Emmons et al. 8 found an association between clinical factors and smoking initiation 

where an older age at diagnosis, not having had pulmonary-related cancer treatment or brain
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radiation were associated with initiation of smoking. Clinical factors may be important 

predictors of whether a cancer survivor begins smoking, but once they have started are not 

associated with maintenance of smoking behaviours. This may suggest that educational 

programs to prevent smoking initiation should utilize clinical information to improve 

survivors’ knowledge about late effects and perceived vulnerability to negative health 

outcomes but that additional factors should be considered for smoking cessation programs.

Age at diagnosis, cancer diagnosis and treatment modalities were associated with 

alcohol drinking in the cancer survivors. Univariate analyses showed that survivors 

diagnosed with cancer at zero to four years of age were significantly less likely to be current 

alcohol drinkers, probably reflecting a lower age at the time of the study and being below the 

legal drinking age. Survivors of lymphomas, carcinomas and bone tumours were more likely 

to be alcohol drinkers than survivors of leukemia. Results from the multivariate analyses 

showed the odds of being an alcohol drinker were not significantly different for survivors of 

bone tumours and leukemia. In the Late Effects Study the mean age at the time of the study 

was higher for survivors of lymphomas, carcinomas and bone tumours than survivors of 

Leukemia (data not shown). Alcohol drinking was probably higher in survivors diagnosed 

with these types of cancer, as they were more likely to be of legal drinking age. Survivors 

who received radiation therapy or radiation in combination with other therapies were 

significantly less likely to be alcohol drinkers than survivors who received chemotherapy. 

Future studies are needed to examine specific sites of radiation to try to explain why 

survivors treated with radiation are less likely to be alcohol drinkers than those receiving 

chemotherapy.

Age at diagnosis and cancer diagnosis were associated with alcohol drinking as well 

as binge drinking in the current study. Survivors diagnosed with cancer between 15 and 19 

years age were significantly less likely to be binge drinkers than survivors diagnosed with 

cancer between zero and four years of age. Again, this likely reflects an older age at the time 

of study and a decrease in the prevalence of binge drinking at older ages. Survivors of 

Hodgkin’s disease had 35% lower odds of being a binge drinker, than survivors of leukemia 

and the odds ratio was nearing statistical significance. This finding could be expected as 

survivors of Hodgkin’s are at greater risk for late effects associated with their treatment and
1 *7 9 ^  9 8  9H9may be avoiding health risk behaviours ’ ’ ’ .
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Results on the relationships between clinical factors and health behaviours must be 

interpreted with caution, as the sample sizes for some of the clinical groups were small.

Future studies should look at measures of treatment intensities, and specific late effects if the 

information is available and with a sufficient sample size.

Public Health Implications

Although cancer survivors were smoking and drinking alcohol less than their peers, 

approximately one-fifth to one-quarter of survivors were engaging in these behaviours. This 

is of concern because of the late effects associated with cancer treatment and the increased 

risk for negative health outcomes. These findings suggest a need for greater emphasis on 

preventive education for smoking and heavy alcohol use in cancer survivors.

Interventions, education and health promotion programs may target high-risk groups 

and consider factors that may act as impediments to changing health risk behaviours. Male 

gender was found to be a risk factor for alcohol use and binge drinking. Factors associated 

with smoking and alcohol use in the pediatric cancer survivor and control groups were 

similar with low education, high stress and poor life satisfaction being the most consistent 

predictors.

Population-based interventions and health policies should be influential in changing 

pediatric cancer survivors’ health behaviours because similar demographic and psychosocial 

factors as the general population were found to be associated with smoking and alcohol use. 

However, differences between cancer survivors and the general population also allow for 

targeted interventions. Previous intervention studies have focused on changing survivors’ 

perceptions about their vulnerability to negative health outcomes or to improve their
1

knowledge about their treatments, late effects and risks associated with health behaviours 

105, 106 j^erventions were found to be moderately effective and may be more effective if 

they consider demographic and psychosocial impediments such as low education and high 

chronic stress.
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6.1 SEM Discussion

Following the logistic regression analyses a structural equation model was developed 

and tested to try to explain the complex relationships between the psychosocial variables and 

why pediatric cancer survivors would engage in concurrent use of alcohol and tobacco. 

Satisfaction with life was specified as a mediator in the model. It was hypothesized that 

physical health, mental health, self-esteem, education and stress would predict ones 

satisfaction with life which would in turn predict alcohol and tobacco use. It was 

hypothesized that satisfaction with life would only be a partial mediator and that there would 

still be significant direct effects from the psychosocial variables to concurrent use of alcohol 

and tobacco. It was also hypothesized that physical health, mental health and education 

would predict respondents’ self-esteem. The model fit was adequate in both the cancer 

survivor and control groups; however, many of the paths were non-significant in the cancer 

survivors not supporting the specific hypotheses.

First a measurement model was specified and a multiple group confirmatory factor 

analysis was conducted to test for significance of factor loadings on the self-esteem and 

satisfaction with life latent constructs as well as for measurement invariance of the 

psychological scales across the cancer survivor and control groups. Results showed 

measurement invariance for the satisfaction with life and self-esteem scales providing 

support that items on the scales were measuring the same latent constructs in both cancer 

survivors and the control group. Once measurement invariance was determined the full 

structural model was tested in a multiple group structural equation modeling analysis.

Results from this analysis showed that there were quite a few paths that were significant in 

the control group that were non-significant in the cancer survivors which suggested structural 

invariance. The models were then run separately in the cancer survivor and control groups.

When the structural model was tested in cancer survivors the model fit the data 

adequately. Still, there were a number of non-significant paths so the model was trimmed by 

sequentially removing non-significant paths beginning with the least significant. This 

resulted in a more parsimonious model that fit the data as well as the more complex model. 

Although the reduced model fit the data well in this sample it would need to be tested in 

other populations before results could be generalized to other samples and to the population 

of pediatric cancer survivors as a whole as the modifications were based on the data for the
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current study sample only. Future research would need to be conducted to determine the 

plausibility of the model in other samples 203.

Results from the SEM analysis in cancer survivors showed that only the paths from 

chronic stress and education to concurrent use of alcohol and tobacco were significant. 

Having a high school education or less was associated with a greater likelihood of being a 

concurrent user of alcohol and tobacco compared to respondents with greater than a high 

school education. As chronic stress increased so did the probability of being a concurrent 

user of alcohol and tobacco. As discussed earlier high chronic stress and low education have 

been found to be strongly associated with substance use in the general population84. A study 

by Allison et al. 87 of young adults in Canada found that chronic stress and education were 

the most important predictors of daily smoking. Low education has also been associated 

with smoking and alcohol use in cancer survivors 3’7’8’71. In the logistic regression analysis 

low education and high chronic stress were also significantly associated with concurrent use 

of alcohol and tobacco in the cancer survivors. In both the SEM and logistic regression 

analyses education was more strongly associated with concurrent use of alcohol and tobacco 

than chronic stress for the cancer survivor and control groups.

Satisfaction with life was not a significant mediator or significantly associated with 

concurrent use of alcohol and tobacco in the SEM analysis in cancer survivors. This result 

was unexpected as the multivariate logistic regression analysis found satisfaction with life to 

be significantly associated with concurrent use of alcohol and tobacco in both the cancer 

survivor and the control groups. In the logistic regression analyses the sum scores from the 

satisfaction with life scale were categorized to create the variable and was assumed to have 

zero measurement error. In the SEM analysis the scale items were used as indicators of the 

latent construct in order to account for measurement error. It is known from previous 

research that assuming zero measurement error tends to attenuate the relationship between 

the exogenous variable and the dependent variable where one would be more likely to find a 

significant relationship when there truly wasn’t one 204.

It is possible that even though cancer survivors were found to be equally dissatisfied 

with life as the control group, they were using alcohol and tobacco for other reasons not 

included in this model. The cancer survivors may have a greater desire to fit in with their 

peer groups after having been differentiated by their cancer experience. A qualitative study
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found that among fourteen pediatric cancer survivors some survivors reported that they did 

not want to be viewed differently than the general population and among survivors who 

smoked it was commonly reported that they would rather enjoy life now and not worry about 

the future 205. Future research should examine whether cancer survivor’s peers and family 

members smoke and whether a reason for smoking is to be alike their peers.

Results from the final multivariate logistic regression analyses found that chronic 

stress and education were the strongest predictors of concurrent use of alcohol and tobacco in 

the cancer survivors. In the control group life satisfaction and education were the strongest 

predictors of concurrent use of alcohol and tobacco. These results are consistent with 

findings from the SEM analysis.

The path between satisfaction with life and concurrent use of alcohol and tobacco 

remained significant in the control group model. The structural equation model suggests that 

cancer survivors are truly different from the control group in predictors of concurrent alcohol 

and tobacco use after taking in to account the complex relationships between predictor 

variables. For the cancer survivors the paths from chronic stress and education to concurrent 

use of alcohol and tobacco were statistically significant and of greater magnitude than those 

in the control group. In the control group the direct path from chronic stress to concurrent 

use of alcohol and tobacco was non-significant. The cancer survivors had significantly lower 

education than the control group and reported lower levels of chronic stress.

A previous study of adolescents in the general population showed life satisfaction to 

be associated with substance use 116. The SEM analysis in the control group found 

satisfaction with life to be significantly associated with concurrent use of alcohol and 

tobacco. It was also found to be a significant mediator where lower self-esteem, education, 

mental health and higher chronic stress predicted decreased life satisfaction, which in turn 

predicted concurrent use of alcohol and tobacco. The proposed model fit the control group 

data better and results were more consistent with the hypotheses. There was lull mediation 

for the path from chronic stress to concurrent use of alcohol and tobacco through satisfaction 

with life. This suggests that chronic stress is related to concurrent use of alcohol and tobacco 

through life satisfaction. There was partial mediation for the paths from mental health, 

education and self-esteem to concurrent use of alcohol and tobacco through life satisfaction 

as the direct paths to concurrent use of alcohol and tobacco were also significant. This
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suggests that there was a significant relationship between mental health, education and self­

esteem that is not explained by life satisfaction.

The partial mediation observed for the self-esteem variable was unexpectedly found 

to be a suppression effect. The path between self-esteem and concurrent use of alcohol and 

tobacco was statistically significant and positive (standardized (3=0.142, p<0.05). The 

indirect path from self-esteem to concurrent use of alcohol and tobacco through self-esteem 

was negative and statistically significant (o0=-O.O76, p<0.05). The indirect path suggests 

that as self-esteem decreases the likelihood of being a current smoker increases through 

decreased life satisfaction. The positive path from self-esteem to concurrent use of alcohol 

and tobacco suggests suppression may be occurring. Suppression occurs when the direct and 

mediated effects of an independent variable on a dependent variable have opposite signs.

This is also called inconsistent mediation 189. Here the indirect and direct effects have 

opposite signs (indirect effect=-0.076, direct effect=0.142) and the direct path is statistically 

significant. In this model inconsistent mediation suggests that if life satisfaction were held 

constant at its mean value self-esteem (adjusted for mental health, education and physical 

health) would be positively associated with concurrent alcohol and tobacco use. Suppression 

effects are expected to be spurious approximately half of the time due to sampling 

fluctuations but are not likely to be statistically significant. Here the suppression effect was 

statistically significant and should be interpreted with caution. It is possible that an 

alternative model that is not additive would better explain the relationship 114,115.

In the control group, other than the path from self-esteem to concurrent use of alcohol 

and tobacco the direction of relationships were as hypothesized. Model fit was adequate and 

only a few paths were non-significant. Stressful life events and physical health were not 

found to be significantly associated with life satisfaction and chronic stress was not 

significantly associated with concurrent use of alcohol and tobacco. The stressful life events 

variable was not found to be associated with life satisfaction in the cancer survivors or the 

control group and may be due to the timing of administration of the questionnaire. Stressful 

life events tend to occur over shorter periods of time and may therefore not affect ones life 

satisfaction as much as an ongoing chronic stressor, or may not have occurred near the time 

that the respondents completed the questionnaire, affecting their recall148. Physical health 

was associated with life satisfaction in the cancer survivors and not the control group and
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may be because the cancer survivors had significantly more respondents scoring lower on the 

physical health scale (Table 5). This finding has important implications as it suggests that 

pediatric cancer survivors have poorer physical health, likely related to their cancer 

treatment, and this is negatively impacting their life satisfaction.

Based on SEM results from this study, although largely exploratory, it appears that 

psychosocial predictors of concurrent smoking and alcohol use and their interrelationships 

were different in pediatric cancer survivors compared to the control group. The proposed 

model fit the data well in pediatric cancer survivors but a number of the hypothesized 

interrelationships were non-significant. Physical health, mental health, self-esteem, 

satisfaction with life and stressful life events were not significantly associated with 

concurrent alcohol and tobacco use either directly or indirectly through life satisfaction.

Public Health Implications

This exploratory model suggests that health policy and interventions should be 

focused on improving education in pediatric cancer survivors in order to improve their health 

behaviours as low educational attainment was strongly associated with smoking and alcohol 

use. Results from this study and previous research have shown that educational attainment is 

lower in pediatric cancer survivors compared to their peers and that they are more likely to 

have learning disabilities and require special education services I2°’199' 20°. During cancer 

treatment children and adolescents often miss a lot of school and may have difficulty 

adjusting when they return to the classroom. Additionally cognitive late effects associated 

with cancer treatment; especially for CNS cancers and brain tumours may hinder their 

academic success 120,206,207.

Reported chronic stress was significantly lower in cancer survivors compared to the 

control group in the current study but had a stronger association with concurrent use of 

alcohol and tobacco. It is possible that cancer survivors are not coping well with chronic life
* • • • 88 89 118 • 208stressors and are engaging in substance use as a coping function ’ ’ . Mackie et al.

found that pediatric cancer survivors may have more deficits in daily coping than their peers. 

Deficits in daily coping were associated with lower intelligence suggesting that cognitive late 

effects associated with treatment may affect coping abilities. Individuals with low self­

esteem may also have low self-efficacy and poor coping abilities increasing their risk for
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engaging in health risk behaviours 119. Interventions and programs to help survivors deal 

with chronic life stress may help to reduce substance use in this population. Results from the 

SEM analysis showed that improving education and reducing chronic stress in pediatric 

cancer survivors may have the additional benefit of improving their life satisfaction and self­

esteem.

6.2 Strengths, Limitations and Potential Biases

Strengths of this study were that it was a large national study of pediatric cancer 

survivors in Canada and it included a frequency matched control group from the general 

population, which most previous research lacked. The study examined important 

psychosocial predictors of smoking and alcohol use and the concurrent use of tobacco and 

alcohol, which have not been previously studied in pediatric cancer survivors. Statistical 

methods took into account the categorical nature of outcome variables and structural 

equation modeling allowed for the analysis of complex relationships between predictor and 

outcome variables.

Although the overall study had a large sample size, most of the participants were 

white making it difficult to assess the association between ethnicity and smoking and alcohol 

use, which has been shown to have a significant association in studies of the general 

population. It was also difficult to assess the association between clinical factors and health 

risk behaviours as some clinical groups had small sample sizes. However, the sample of 

pediatric cancer survivors included in the current study were representative of pediatric 

cancer survivors in Canada 128.

A limitation of this study is that the use of cross sectional data does not allow for 

conclusions about temporal relationships even with structural equation modeling. Structural 

equation models, although once termed “causal models”, like other statistical methods cannot 

determine causality. Similarly, tests of mediation may be biased with cross-sectional data, as 

you cannot know which factor actually preceded another 209.

A potential limitation of this study was that data was collected from self-report 

questionnaires that required respondents to recall past health risk behaviours. This could 

lead to recall bias if participants could not accurately recall their past behaviours and 

potential underreporting or over reporting of health risk behaviours if  the respondent
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perceived the behaviour to be socially undesirable or desirable by society. However, 

Williams et al.210 found that adolescents accurately reported smoking behaviours, as verified 

by plasma cotinine levels, as long as participants were assured that their reports would 

remain confidential. The Late Effects Study researchers mailed questionnaires to 

participants and ensured confidentiality.

Another potential bias may occur if  childhood cancer survivors were less likely to 

report their health risk behaviours because they were aware that they are at increased risk for 

negative health outcomes due to their treatment. Underreporting may then be more likely to 

occur in childhood cancer survivors compared to the controls. However, Bashore and 

Kadan-Lottick, et al.94 found that childhood cancer survivors lacked knowledge about their 

cancer diagnosis, treatment and the late health complications associated with their treatment 

and therefore would not likely underreport their behaviours.

Misclassification of participants may have also occurred for some of the covariates 

that had missing data due to single imputation of missing values. However, the percentage 

of missing data for each covariate was small and would not likely have introduced a large 

amount of bias. Cases deleted from the study had similar demographic characteristics of 

included cases.

Selection bias is another bias that could affect the current study, as response rates
1 9 8were low. However, Shaw et al. examined the late effects data and determined that 

cancer survivor respondents were a good representation of childhood cancer survivors in 

Canada and controls good representatives of age matched Canadians who had never had 

cancer. Among childhood cancer survivors there were slightly fewer survivors of germ cell 

tumours, carcinomas and intense or multiple series of treatments. Controls had slightly 

higher level of education and income based on census data but otherwise were similar to the 

general population 12S. The current study also identified that the control group aged 26 to 30 

had a lower prevalence of binge drinking than in the general population.

A limitation of structural equation modeling is that there may be many alternative 

models that would fit the model as well or better than the specified model. All models that 

one could specify cannot be expected to exactly fit the data and will be somewhat incorrect 

but may be a close approximation of the data 170. Even if a model has good fit important 

variables omitted from the model can result in biased parameter estimates and inaccurate
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standard errors 209. The Late Effects Study did not collect information on smoking and 

alcohol use in peers and family members. Future studies including this information would be 

important as having family or friends that smoke has been identified as an important 

predictor of smoking and alcohol use in adolescents from the general population89-91. As 

well, the current study did not collect data on the household income of all participants and 

future studies should include this variable as it has been associated with substance use in 

pediatric cancer survivors and would be a better measure of socioeconomic status than 

personal income 7’8. Only single measures were available for some of the important 

constructs included in the structural equation model. Having multiple indicators of each 

construct is important to reduce bias created by measurement error.

The generalizability of the study findings is limited by the age of the cohort and the 

country where the study was conducted. The Late Effects Study included a cohort of cancer 

survivors diagnosed with cancer in Canada between 1981 and 1990. Results may not be 

generalizable to cancer survivors in other countries, as substance use is known to differ by 

geographical region.

6.3 Conclusions

This was the first known national study of smoking and alcohol use in Canadian 

pediatric cancer survivors. A substantial proportion of survivors were smoking, drinking 

alcohol, binge drinking and using both tobacco and alcohol in the current study. Engaging in 

a healthy lifestyle may be one of the only measures survivors can take to prevent health 

complications related to cancer treatments they received. This signifies a need for greater 

emphasis on preventive education on the risks of smoking and heavy alcohol use.

This study also identified important risk factors for smoking and alcohol use including 

low education, high stress and poor life satisfaction. Male gender was also an important risk 

factor for alcohol use and binge drinking. Interventions, preventive education and health 

promotion programs may target high-risk groups and consider factors that may act as 

impediments to changing health risk behaviours. Low education and high stress were 

identified as the strongest predictors of smoking and alcohol use in the cancer survivors. 

Interventions may target survivors’ ability to cope with stress, as it is a modifiable factor 

associated with substance use. Interventions and programs to help improve survivors
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educational attainment and ability to cope with chronic life stress may help to reduce 

substance use in this population and have the additional benefit of improving their life 

satisfaction and self-esteem.

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



REFERENCES

(1) Canadian Cancer Society, National Cancer Institute of Canada. Canadian Cancer 
Statistics 2005. 2005:1-108. Available from:
http://www. ncic. cancer. ca/vgn/images/portal/cit_86751114/60/42/393678947ncic_ 
2005stats_en.pdf.

(2) Ries LAG, Harkins D, Krapcho M, et al. (eds). SEER Cancer Statistics Review, 
1975-2003, National Cancer Institute. Bethesda, MD. Available from: 
http://seer.cancer.gov/csr/1975_2003/, based on November 2005 SEER data 
submission, posted to the SEER web site, 2006.

(3) Butterfield RM, Park ER, Puleo E et al. Multiple risk behaviors among smokers in 
the childhood cancer survivors study cohort. Psychooncol. 2004;13(9):619-29.

(4) Corkery JC, Li FP, McDonald JA, Hanley JA, Holmes GE, Holmes FF. Kids who 
really shouldn't smoke. NEngl JMed. 1979;300(22):1279.

(5) Troyer H, Holmes GE. Cigarette smoking among childhood cancer survivors. Am J  
Dis Child. 1988;142(2): 123-4.

(6) Larcombe I, Mott M, Hunt L. Lifestyle behaviours of young adult survivors of 
childhood cancer. Br J  Cancer. 2002;87(11):1204-9.

(7) Tao ML, Guo MD, Weiss R et al. Smoking in adult survivors of childhood acute 
lymphoblastic leukemia. JN atl Cancer Inst. 1998;90(3):219-25.

(8) Emmons K, Li FP, Whitton J et al. Predictors of smoking initiation and cessation 
among childhood cancer survivors: a report from the childhood cancer survivor 
study. J  Clin Oncol. 2002;20(6):1608-16.

(9) Hudson MM, Findlay S. Health-risk behaviors and health promotion in adolescent 
and young adult cancer survivors. Cancer. 2006;107(7):1695-1701.

(10) Robison LL. Issues in the consideration of intervention strategies in long-term 
survivors of childhood cancer. Cancer. 1993;71(10 Suppl):3406-10.

(11) Istvan J, Matarazzo JD. Tobacco, alcohol, and caffeine use: a review of their 
interrelationships. Psychol Bull. 1984;95(2):301-26.

(12) Schwartz CL. Long-term survivors of childhood cancer: the late effects of therapy. 
Oncologist. 1999;4(l):45-54.

(13) Neglia JP, Nesbit ME, Jr. Care and treatment of long-term survivors of childhood 
cancer. Cancer. 1993;71(Suppl 10):3386-91.

131

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.

http://www
http://seer.cancer.gov/csr/1975_2003/


(14) Oeffinger KC, Eshelman DA, Tomlinson GE, Buchanan GR, Foster BM. Grading 
of late effects in young adult survivors of childhood cancer followed in an 
ambulatory adult setting. Cancer. 2000;88:1687-95.

(15) Eiser C. Practitioner review: long-term consequences of childhood cancer. J  Child 
PsycholPsychiatr. 1998; 39(5):621-33.

(16) Bottomley SJ, Kassner E. Late effects of childhood cancer therapy. J  Pediatr Nurs. 
2003;18(2):126-33.

(17) Neglia JP, Friedman DL, Yasui Y et al. Second malignant neoplasms in five-year 
survivors of childhood cancer: childhood cancer survivor study. J  Natl Cancer Inst. 
2001;93(8):618-29.

(18) Kantor AF, Li FP, Janov AJ, Tarbell NJ, Sallan SE. Hypertension in long-term 
survivors of childhood renal cancers . J  Clin Oncol. 1989;7(7):912-5.

(19) Robison LL, Mertens A. Second tumors after treatment of childhood malignancies. 
Hematol Oncol Clin North Am. 1993; 7(2):401-15.

(20) DeLaat CA, Lampkin BC. Long-term survivors of childhood cancer: evaluation and 
identification of sequelae of treatment. CA Cancer J  Clin. 7992;42(5):263-82.

(21) Bhatia S, Sklar C. Second cancers in survivors of childhood cancer. Nat Rev 
Cancer. 2002;2(2): 124-32.

(22) Mike V, Meadows A, D'Angio G. Incidence of second malignant neoplasms in 
children: Results of an international study. Lancet. 1982; 320(8311):1326-31.

(23) Bhatia S, Robison LL, Oberlin O et al. Breast cancer and other second neoplasms 
after childhood Hodgkin's disease. NEngl JMed. 1996; 334(12):745-51.

(24) Jenkin D, Greenberg M, Fitzgerald A. Second malignant tumours in childhood 
Hodgkin's disease. Med Pediatr Oncol. 1996 June;26(6):373-9.

(25) Beaty O, III, Hudson MM, Greenwald C et al. Subsequent malignancies in children 
and adolescents after treatment for Hodgkin's disease. J  Clin Oncol. 1995; 
13(3):603-9.

(26) Loerzel VW, Dow KH. Cardiac toxicity related to cancer treatment. Clin J  Oncol 
Nurs. 2003;7(5):557-62.

(27) Gurney JG, Kadan-Lottick NS, Packer RJ et al. Endocrine and cardiovascular late 
effects among adult survivors of childhood brain tumors: Childhood Cancer 
Survivor Study. Cancer. 2003; 97(3):663-73.

1 3 2

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



(28) Adams MJ, Lipsitz SR, Colan SD et al. Cardiovascular status in long-term 
survivors of Hodgkin's disease treated with chest radiotherapy. J  Clin Oncol. 2004; 
22(15):3139-48.

(29) Greving DM, Santacroce SJ. Cardiovascular late effects. J  Pediatr Oncol Nurs. 
2005; 22(l):38-47.

(30) Oeffmger KC, Buchanan GR, Eshelman DA et al. Cardiovascular risk factors in 
young adult survivors of childhood acute lymphoblastic leukemia. J  Pediatr 
Hematol Oncol. 2001; 23(7):424-30.

(31) Heikens J, Ubbink MC, van der Pal HP et al. Long term survivors of childhood 
brain cancer have an increased risk for cardiovascular disease. Cancer. 
2000;88(9):2116-21.

(32) Meacham L. Endocrine late effects of childhood cancer therapy. Curr Probl 
Pediatr AdolescHealth Care. 2003; 33(7):217-42.

(33) White J, Flohr JA, Winter SS, Vener J, Feinauer LR, Ransdell LB. Potential 
benefits of physical activity for children with acute lymphoblastic leukaemia. 
Pediatr Rehabil. 2005; 8(l):53-8.

(34) Oeffmger KC, Mertens AC, Sklar CA et al. Obesity in adult survivors of childhood 
acute lymphoblastic leukemia: a report from the Childhood Cancer Survivor Study. 
JClin Oncol. 2003; 21(7): 1359-65.

(35) Mertens AC, Yasui Y, Liu Y et al. Pulmonary complications in survivors of 
childhood and adolescent cancer. A report from the Childhood Cancer Survivor 
Study. Cancer. 2002; 95(11):2431-41.

(36) Nysom K, Holm K, Olsen JH, Hertz H, Hesse B. Pulmonary function after 
treatment for acute lymphoblastic leukaemia in childhood. Br J  Cancer. 1998 ; 
78(l):21-7.

(37) Haddy TB, Mosher RB, Reaman GH. Osteoporosis in survivors of acute 
lymphoblastic leukemia. Oncologist. 2001; 6(3):278-85.

(38) Marina N. Long-term survivors of childhood cancer. The medical consequences of 
cure. Pediatr Clin North Am. 1997; 44(4):1021-42.

(39) Nicholson HS, Fears T, Byrne J. Death during adulthood in survivors of childhood 
and adolescent cancer. Cancer. 1994; 73:3094-102.

(40) Mertens AC, Yasui Y, Neglia JP et al. Late mortality experience in five-year 
survivors of childhood and adolescent cancer: the Childhood Cancer Survivor 
Study. JClin Oncol. 2001;13:3163-72.

133

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



(41) Evans SE, Radford M. Current lifestyle of young adults treated for cancer in 
childhood. Arch Dis Child. 1995; 72(5):423-6.

(42) Zebrack BJ, Chesler M. Health-related worries, self-image, and life outlooks of 
long-term survivors of childhood cancer. Health Soc Work. 2001; 26(4):245-56.

(43) Bauld C, Anderson V, Arnold J. Psychosocial aspects of adolescent cancer survival. 
JPaediatr Child Health. 1998; 34(2): 120-6.

(44) Grassi R, Provantini K, Maggiolini A et al. Self-image of adolescent survivors of 
long-term childhood leukemia. J  Pediatr Hematol Oncol. 200; 22(5):417-21.

(45) Zebrack BJ, Gurney JG, Oeffmger K et al. Psychological outcomes in long-term 
survivors of childhood brain cancer: a report from the childhood cancer survivor 
study. J  Clin Oncol. 2004; 22(6):999-1006.

(46) Fritz GK, Williams JR, Amylon M. After treatment ends: psychosocial sequelae in 
pediatric cancer survivors. Am J  Orthopsychiatry. 1988; 58(4):552-61.

(47) Eiser C, Hill JJ, Vance YH. Examining the psychological consequences of 
surviving childhood cancer: Systematic review as a research method in pediatric 
psychology. J  Pediatr Psychol. 2000; 25(6):449-60.

(48) Greenberg HS, Kazak AE, Meadows AT. Psychologic functioning in 8- to 16-year- 
old cancer survivors and their parents. J  Pediatr. 1989; 114(3):488-93.

(49) Stam H, Grootenhuis MA, Last BF. Social and emotional adjustment in young 
survivors of childhood cancer. Support Care Cancer. 2001; 9(7):489-513.

(50) Terre L, Ghiselli W, Taloney L, DeSouza E. Demographics, affect, and adolescents' 
health behaviors. Adolescence. 1992; 27(105):12-24.

(51) Stam H, Grootenhuis MA, Last BF, Last BF. The course of life of survivors of 
childhood cancer. Psychooncol. 2005; 14:227-38.

(52) Moore IM, Challinor J, Pasvogel A, Matthay K, Hutter J, Kaemingk K. Online 
Exlusive: Behavioral adjustment of children and adolescents with cancer: Teacher, 
parent and self-report. Oncol Nurs Forum. 2003; 30(5):E84-E91.

(53) U.S. Department of Health and Human Services. Reducing the health consequences 
of smoking- 25 years of progress: A report of the Surgeon General. 1989; 81 -8411. 
Available from: http://www. cdc.gov/tobacco/sgr/sgr_1989/index. htm.

(54) National Institute on Alcohol abuse and Alcoholism. Health risks and benefits of 
alcohol consumption. Alcohol Res Health. 2000; 24(1):5-11.

(55) Hudson M. Healthy lifestyle and prevention strategies. In: Hamish W, Green D, 
(eds). Late Effects o f Childhood Cancer. London: Arnold; 2004. p. 366-74.

134

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.

http://www


(56) Haupt R, Byrne J, Connelly RR et al. Smoking habits in survivors of childhood and 
adolescent cancer. Med Pediatr Oncol. 1992; 20(4):301-6.

(57) Mulhem RK, Tyc VL, Phipps S et al. Health-related behaviors of survivors of 
childhood cancer. Med Pediatr Oncol. 1995; 25(3):159-65.

(58) Verrill JR, Schafer J, Vannatta K, Noll RB. Aggression, antisocial behavior, and 
substance abuse in survivors of pediatric cancer: possible protective effects of 
cancer and its treatment. J  Pediatr Psychol. 2000; 25(7):493-502.

(59) Haddy TB, Adde MA, Magrath IT. Health lifestyles, risk-taking behavior, and 
attitudes of long-term survivors of non-hodgkin's lymphoma. Int J  Pediatr Hematol 
Oncol. 2000; 7(2):57-70.

(60) Demark-Wahneffied W, Werner C, Clipp E et al. Survivors of childhood cancer 
and their guardians: current health behaviors and receptivity to health promotion 
programs. Cancer. 2005; 103:2171-80.

(61) Bauld C, Toumbourou JW, Anderson V, Coffey C, Olsson CA. Health-risk 
behaviours among childhood cancer survivors. Pediatr Blood & Cancer. 2005; 
45:706-15.

(62) Foster MC, Kleinerman RA, Abramson DH, Seddon JM, Tarone RE, Tucker MA. 
Tobacco use in adult long-term survivors of retinoblastoma. Cancer Epidemiol 
Biomarkers and Prev. 2006; 15(8): 1464-8.

(63) Hollen PJ, Hobbie WL. Risk taking and decision making of adolescent long-term 
survivors of cancer. Oncol Nurs Forum. 1993; 20(5):769-76.

(64) Hollen PJ, Hobbie WL. Decision making and risk behaviors of cancer-surviving 
adolescents and their peers. J  Pediatr Oncol Nurs. 1996; 13(3): 121 -33.

(65) Tyc VL, Hadley W, Crockett G. Brief Report: Predictors of intentions to use 
tobacco among adolescent survivors of cancer. J  Pediatr Psychol. 2001; 26(2): 117- 
21 .

(66) Tercyak KP, Donze JR, Prahlad S, Mosher RB, Shad AT. Multiple behavioral risk 
factors among adolescent survivors of childhood cancer in the survivor health and 
resilience education (SHARE) program. Pediatr Blood Cancer. 2006; 47:825-30.

(67) Bolinger C. Smoking prevention in childhood cancer survivors. J  Pediatr Oncol 
Nurs. 1994; 11(4): 167-71.

(68) Presson CC, Chassin L, Sherman SJ, Olshavsky R, Bensenberg M, Corty E. 
Predictors of adolescents' intentions to smoke: age, sex, race, and regional 
differences. Int J  Addict. 1996; 5:503-19.

1 35

R eproduced  with perm ission o f the copyright owner. Further reproduction prohibited without perm ission.



(69) Tyc VL, Hadley W, Crockett G. Prediction of health behaviors in pediatric cancer 
survivors. MedPediatr Oncol. 200; 37(l):42-6.

(70) Williams RJ, McDermitt DR, Bertrand LD, Davis RM. Parental awareness of 
adolescent substance use. Addict Behav. 2003; 28(4):803-9.

(71) Emmons KM, Butterfield RM, Puleo E et al. Smoking among participants in the 
childhood cancer survivors cohort: the Partnership for Health Study. J  Clin Oncol. 
2003; 21 (2): 189-96.

(72) Centers for Disease Control. Cigarette smoking among adults—United States 2003. 
MMWRMorb Mortal Wkly Rep. 2005; 54(20):509-13.

(73) Zebrack BJ, Zeltzer LK, Whitton J et al. Survivors of childhood cancer: using 
siblings as a control group/in reply. Pediatrics. 2003; 112(6 Pt 1): 1454-5.

(74) Tyc VL, Lensing S, Rai SN, Klosky JL, Stewart DB, Gattuso J. Predicting 
perceived vulnerability to tobacco-related health risks and future intentions to use 
tobacco among pediatric cancer survivors. Patient Educ Couns. 2006; 62:198-204.

(75) Hollen PJ, Hobbie WL, Finley SM. Cognitive late effect factors related to decision 
making and risk behaviors of cancer-surviving adolescents. Cancer Nurs. 1997; 
5:305-14.

(76) Hollen PJ, Hobbie WL, Finley SM, Hiebert SM. The relationship of resiliency to 
decision making and risk behaviors of cancer-surviving adolescents. J  Pediatr 
Oncol Nurs. 20011; 18(5): 188-204.

(77) Chen E, Zeltzer L, Bentler PM et al. Pathways linking treatment intensity and 
psychosocial outcomes among adult survivors of childhood leukemia. J  Health 
Psychol. 1998; 3(l):23-38.

(78) Cox CL, McLaughlin RA, Steen BD, Hudson MM. Predicting and modifying 
substance use in childhood cancer survivors: application of a conceptual model. 
Oncol Nurs Forum. 2006;33(l):51-60.

(79) Vickers KS, Thomas JL, Patten CA, Mrazek DA. Prevention of tobacco use in 
adolescents: Review of current findings and implications for healthcare providers. 
Curr Opin Pediatr. 2002; 14(6):708-12.

(80) Langille DB, Curtis L, Hughes J, Murphy GT. Association of socio-economic 
factors with health risk behaviours among high school students in rural Nova 
Scotia. Can J  Public Health. 2003; 94(6):442-7.

(81) Simantov E, Schoen C, Klein JD. Health compromising behaviors: why do 
adolescents smoke or drink? Identifying underlying risk and protective behaviors. 
Arch Pediatr Adolesc Med. 2000; 154(10): 1025-33.

1 3 6

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



(82) Chassin L, Presson CC, Rose JS, Sherman SJ. The natural history of cigarette 
smoking from adolescence to adulthood: demographic predictors of continuity and 
changq. Health Psychol. 1996; 15(6):478-84.

(83) Lindbladh E, Lyttkens CH. Habit versus choice: the process of decision-making in 
health-related behaviour. Soc Sci Med. 2002; 55(3):451-65.

(84) Wetter DW, et al. Understanding the associations among education, employment 
characteristics, and smoking. Addict Behav. 2005; 30:905-14.

(85) Cosden M. Risk and resilience for substance use among adolescents with LD. J  
Learn Disabil. 2001; 26(2):352-8.

(86) Weinberg NZ. Risk factors for adolescent substance use. J  Learn Disabil. 2001; 
34(4):343-51.

(87) Allison KR, Adlaf EM, Ialomiteanu A, Rehm J. Predictors of health risk behaviours 
among young adults: Analysis of the National Population Health Survey. Can J  
Public Health. 1999; 90(2):85-9.

(88) Little HJ. Behavioral mechanisms underlying the link between smoking and 
drinking. Alcohol Res Health. 2000; 24(4):215-24.

(89) Bobo SK, Husten C. Sociocultural influences on smoking and drinking. Alcohol 
Res Health. 2000; 24(4):225-32.

(90) Wang MQ, Fitzhugh EC, Westerfield RC, Eddy JM. Family and peer influences on 
smoking behavior among American adolescents: An age trend. J  Adolesc Health. 
1995; 16:200-3.

(91) Bot SM, Engels RC, Knibbe RA, Meeus WH. Friend's drinking behaviour and 
adolescent alcohol consumption: The moderating role of friendship characteristics. 
Addict Behav. 2005; 30:929-47.

(92) Tyc VL, Hudson MM, Hinds P, Elliott V, Kibby MY. Tobacco use among pediatric 
cancer patients: recommendations for developing clinical smoking interventions. J  
Clin Oncol. 1997; 15(6):2194-204.

(93) Bashore L. Childhood and adolescent cancer survivors' knowledge of their disease 
and effects of treatment. J  Pediatr Oncol Nurs. 2004; 21(2):98-102.

(94) Kadan-Lottick NS, Robison LL, Gurney JG et al. Childhood cancer survivors' 
knowledge about their past diagnosis and treatment: Childhood Cancer Survivor 
Study. JAMA. 2002; 287(14): 1832-9.

(95) Bandura A. Social cognitive theory. Ann Child Devel 1989; 6:1-60.

1 3 7

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



(96) Bandura A. Health promotion by social cognitive means. Health Educ Behav. 2004; 
31(2): 143-64.

(97) Whitehead D. A social cognitive model for health education/health promotion 
practice. JAdv Nurs. 2001; 36(3):417-25.

(98) Rose MA. Health promotion and risk prevention: applications for cancer survivors. 
Oncol Nurs Forum. 1989; 16(3):335-40.

(99) Norman P, Abraham C, Conner M, (eds.). Understanding and Changing Health 
Behavior: From Health Beliefs too Self-Regulation. Amsterdam, The Netherlands: 
Overseas Publishers Association; 2000.

(100) Weinstein ND. Testing four competing theories of health-protective behavior. 
Health Psychol. 1993; 12(4):324-33.

(101) Hollen PJ. A clinical profile to predict decision making, risk behaviors, clinical 
status, and health-related quality of life for cancer-surviving adolescents: part 2. 
Cancer Nurs. 2000; 23(5):337-43.

(102) Cox CL. Online exclusive: a model of health behavior to guide studies of childhood 
cancer survivors. Oncol Nurs Forum Online. 2003; 30(5):E92-E99.

(103) Hudson MM, Tyc VL, Srivastava DK et al. Multi-component behavioral 
intervention to promote health protective behaviors in childhood cancer survivors: 
the protect study. Med Pediatr Oncol. 2002; 39(1):2-1.

(104) Cox CL, McLaughlin RA, Rai SN, Steen BD, Hudson MM. Adolescent survivors: 
A secondary analysis of a clinical trial targeting behavior change. Pediatr Blood 
Cancer. 2005; 45:144-54.

(105) Tyc VL, Rai SN, Lensing S, Klosky JL, Stewart DB, Gattuso J. Intervention to 
reduce intentions to use tobacco among pediatric cancer survivors. J  Clin Oncol. 
2003; 21(7):1366-72.

(106) Hollen PJ, Hobbie WL, Finley SM. Testing the effects of a decision-making and 
risk-reduction program for cancer-surviving adolescents. Oncol Nurs Forum. 1999; 
26(9): 1457-86.

(107) Emmons K, Puleo E, Park ER et al. Peer-delivered smoking couseling for 
childhood cancer survivors increases rate of cessation: the partnership for health 
study. J  Clin Oncol. 2005; 23:6516-23.

(108) Park ER, Puleo E, Butterfield RM et al. A process evaluation of a telephone-based 
peer-delivered smoking cessation intervention for adult survivors of childhood 
cancer: the partnership for health study. PrevMed. 2006; 42:435-42.

138

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



(109) Hoyle RH. The structural equation modeling approach: Basic concepts and 
fundamental issues. In: Hoyle RH, editor. Structural Equation Modeling: Concepts, 
issues and applications. Thousand Oaks, California: Sage Publications Inc.; 1995. 
p. 1-15.

(110) Hox JJ, Bechger TM. An introduction to structural equation modeling. Fam Sci 
Rev. 1998;11:354-73.

(111) Schnoll RA, Fang CY, Manne SL. The application of SEM to behavioral research 
in oncology: past accomplishments and future opportunities. Struct Equ Modeling. 
2004; 11(4):583-614.

(112) Joreskog KG. Testing structural equation models. In: Hoyle RH, editor. Structural 
Equation Modeling: Concepts, Issues and Applications. Thousand Oaks, CA: Sage 
Publications; 1995. p. 294-316.

(113) Baron RM, Kenny DA. The moderator-mediator variable distinction in social 
psychological research: conceptual, strategic, and statistical considerations. J  
Personal Soc Psychol. 1986; 51(6): 1173-82.

(114) Holmbeck GN. Toward terminological, conceptual, and statistical clarity in the 
study of mediators and moderators: examples from the child-clinical and pediatric 
psychology literatures. J  Consult Clin Psychol. 1997; 65(4):599-610.

(115) Shrout PE, Bolger N. Mediation in experimental and nonexperimental studies: new 
procedures and recommendations. Psychological Methods. 2002; 7(4):422-45.

(116) Zullig KJ, Valois RF, Huebner ES, Oeltmann JE, Drane JW. Relationship between 
perceived life satisfaction and adolescents' substance abuse. J  Adolesc Health.
2001; 29(4):279-88.

(117) Hong S, Giannakopoulos E. The relationship of satisfaction with life to personality 
characteristics. J  Psychol. 1994; 128(5):547.

(118) Tyas SL, Pedersen LL. Psychosocial factors related to adolescent smoking: a 
critical review of the literature. Toh Control. 1998; 7:409-20.

(119) Mann M, Hosman CM, Schaalma HP, de Vries NK. Self-esteem in a broad- 
spectrum approach for mental health promotion. Health Educ Res. 2004; 19(4):357-
72.

(120) Barrera M, Shaw AK, Speechley KN, Maunsell E, Pogany L. Educational and 
social late effects of childhood cancer and related clinical, personal, and familial 
characteristics. Cancer. 2005; 104(8): 1751-60.

139

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



(121) Tabone MD, Rodary C, Oberlin O, Gentet JC, Pacquement H, Kalifa C. Quality of 
life of patients treated during childhood for a bone tumor: assessment by the Child 
Health Questionnaire. Pediatr Blood Cancer. 2005; 45(2):207-ll.

(122) Hamarat E, Thompson D, Zabrucky KM, Steele D, Matheny KB, Aysan F. 
Perceived stress and coping resource availability as predictors of life satisfaction in 
young, middle-aged, and older adults. Exp Aging Res. 2001; 27:181 -96.

(123) Putzke, J.D., Richards JS, Hicken BL, DeVivo MJ. Predictors of life satisfaction: a 
spinal cord injury cohort study. Arch Phys MedRehabil. 2002; 83:555-61.

(124) Okoro CA, et al. Binge drinking and health-related quality of life: Do popular 
perceptions match reality? Am JPrev Med. 2004; 26(3):230-3.

(125) Laaksonen M, Rahkonen O, Martikainen P, Karvonen S, Lahelma E. Smoking and 
SF-36 health functioning. Prev Med. 2006; 42:206-9.

(126) Strine TW, et al. Health-related quality of life and health risk behaviors among 
smokers. Am J  Prev Med. 2005; 28(2): 182-7.

(127) Headey B, Kelley J, Wearing A. Dimensions of mental health: life satisfaction, 
positive affect, anxiety and depression. Soc Indie Res. 1993; 29:63-82.

(128) Shaw AK, Morrison HI, Speechley KN et al. The late effects study: design and 
subject representativeness of a Canadian, multi-centre study of late effects of 
childhood cancer. Chronic Dis Can. 2004; 25(3-4): 119-26.

(129) Gibbons L, Mao Y, Levy IG, Miller AB. The Canadian Childhood Cancer Control 
Program. Can Med Assoc J. 1994; 151(12): 1704-9.

(130) Dufour MC. What is moderate drinking? Defining "drinks" and drinking levels. 
Alcohol Res Health. 1999; 23(1):5-14.

(131) U.S.Department of Health and Human Services (USDHHS), U.S.Department of 
Agriculture (USDA). Dietary Guidelines for Americans. 2005. Available from: 
www.healthierus.gov/dietaryguidelines.

(132) Dawson DA, Room R. Towards agreement on ways to measure and report drinking 
patterns and alcohol-related problems in adult general population surveys: the 
Skarpo conference overview. JSubst Abuse. 2000; 12:1-21.

(133) Synnott A, Howes D. Canada's Visible Minorities: Identity and Representation. In: 
Amit-Talai V, Knowles C, editors. Re-Situating Identities: The Politics o f Race, 
Ethnicity, and Culture. Peterborough, Ontario: Broadview Press; 1996. p. 137-60.

(134) Income Statistics Division Statistics Canada. Low income cuttoffs from 1994-2003 
and low income measures from 1992-2001. Ottawa, Ontario, Canada: Minister of 
Industry; 2004.

1 4 0

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.

http://www.healthierus.gov/dietaryguidelines


(135) Reulen R, Zeegers M, Jenkinson C et al. The use of the SF-36 questionnaire in 
adult survivors of childhood cancer: evaluation of data quality, score reliability, and 
scaling assumptions. Health Qual Life Outcomes. 2006; 4(77): 1-8.

(136) Aaronson NK, Acquadro C, Alonso J, Apolone G, Bucquet D, Bullinger M et al. 
International Quality of Life Assessment (IQOLA) project. Qual Life Res. 1992; 
1(5):349-51.

(137) Ware J.E., Sherboume C.D. The MOS-36 item short-form health survey (SF-36). I. 
Conceptual framework and item selection. Med Care. 1992; 30(6):473-83.

(138) McHomey CA, Ware JE, Rogers W, Raczek A, Lu JFR. The validity and relative 
precision of MOS short- and long-form health status scales and Dartmouth COOP 
charts: results from the Medical Outcomes Study. Med Care. 1992; 30(Suppl. 
5):MS253-MS265.

(139) Ware J.E. SF-36 Health Survey: Manual and Interpretation Guide. Boston: The 
Health Institute, New England Medical Center; 1993.

(140) McHomey C.A., Ware J.E., Raczek A.E. The MOS 36-item short-form health 
survey (SF-36): II. Psychometric and clinical tests of validity in measuring physical 
and mental health constructs. Med Care. 1993; 31(3):247-63.

(141) Reynaldo J, Santos A. Cronbach's alpha: a tool for assessing the reliability of 
scales. J  Extension. 1999; 37(2):l-5.

(142) Diener E, Emmons RA, Larson RJ, Griffin S. The satisfaction with life scale. J  
Pers Assess. 1985; 49(l):71-5.

(143) Pavot W, Diener E. Review of the satisfaction with life scale. Psychol Assess. 1993; 
5(2): 164-72.

(144) Rosenberg M. Conceiving The Self. New York: Basic Books; 1979.

(145) Schmitt DP, Allik J. Simultaneous administration of the Rosenberg self-esteem 
scale in 53 nations: Exploring the universal and culture-specific features of global 
self-esteem. J  Pers Soc Psychol. 2005; 89(4):623-42.

(146) Wheaton B. Sampling the stress universe. In: Avison W.R., Gotlib I.H., editors. 
Stress and Mental Health: Contemporary Issues and Prospects for the Future. New 
York: Plenum Press; 1994.

(147) Turner J, Avison WR. Sources of attenuation in the stress-distress relationship: an 
evaluation of modest innovations in the application of event checklists. Commun 
Ment Health. 1992;7:265-300.

(148) Cohen S, Kessler RC, Gordon LU. Measuring Stress. New York: Oxford 
University Press Inc.; 1995.

141

R eproduced  with perm ission o f the copyright owner. Further reproduction prohibited without perm ission.



(149) Fayers PM, Hand DJ. Causal variables, indicator variables and measurement scales: 
an example from quality of life. J R  Stat Soc Ser A. 2002; 165(2):233-61.

(150) Kramarova E, Stiller CA, Ferlay J et al. International Classification of Childhood 
Cancer 1996. IARC Technical Report No.29. International Agency for Research of 
Cancer, Lyon; 1996.

(151) Nezelof C, Basset F. An hypothesis Langerhans cell histiocytosis: the failure of the 
immune system to switch from an innate to an adaptive mode. Pediatr Blood 
Cancer. 2004; 42:398-400.

(152) Egeler RM, Annels NE, Hogendoom PCW. Langerhans cell histiocytosis: a 
pathologic combination of oncogenesis and immune dysregulation. Pediatr Blood 
Cancer. 2004; 42:401-3.

(153) Savasan S. An enigmatic disease: childhood Langerhans cell histiocytosis in 2005. 
Int J  Dermatol. 2006; 45(3): 182-8.

(154) Haupt R, Nanduri V, Calevo MG et al. Permanent consequences in Langerhans cell 
histiocytosis patients: a pilot study from the Histiocyte Society-Late Effects Study 
Group. Pediatr Blood Cancer. 2004; 42:438-44.

(155) Allison PD. Missing Data. Thousand Oaks, California: Sage Publications Inc.;
2002 .

(156) Schafer JL, Graham JW. Missing data: our view of the state of the art. Psychol 
Methods. 2002; 7(2): 147-77.

(157) Chen G, Astebro T. How to deal with missing categorical data: test of a simple 
Bayesian method. Organizational Research Methods. 2003; 6(3):309-27.

(158) Downey RG, King CY. Missing data in Likert ratings: a comparison of replacement 
methods. J  Gen Psychol. 1998; 125(2): 175-91.

(159) The SAS Institute. The MI Procedure. SAS OnlineDoc Version 5.Cary, NC, USA: 
The SAS Institute Inc.; 2000. Available from:
http ://support. sas.com/md/app/papers/miv8 02.pdf.

(160) The SAS Institute. The MIANALYZE Procedure. SAS OnlineDoc Version 8. Cary, 
NC: The SAS Institute Inc.; 2000. Available from: 
http://support.sas.com/md/app/papers/mianalyzev802.pdf.

(161) Horton NJ, Lipsitz SR, Parzen M. A potential for bias when rounding in multiple 
imputation. Am Stat. 2003; 57(4):229-32.

(162) The SAS System for Windows version 8.02. Cary, NC: The SAS Institute; 2001.

(163) Mplus Version 3.13. Los Angeles, CA: Muthen & Muthen; 2005.

1 4 2

R eproduced  with perm ission o f the copyright owner. Further reproduction prohibited without perm ission.

http://support.sas.com/md/app/papers/mianalyzev802.pdf


164) SAS Institute. Compute biserial, point biserial, and rank biserial correlations. 
Available from: http://support.sas.com/ctx/samples/index.jsp?sid=490 2006.

165) McNamee R. Confounding and confounders. Occup Environ Med. 2003;60:227-34.

166) Hosmer DW, Lemeshow S. Model-Building Strategies and Methods for Logistic 
Regression. John Wiley & Sons. Toronto: 1989. p. 82-134.

167) Menard S. Applied Logistic Regression Analysis. 2nd edition ed. Thousand Oaks, 
California: Sage Publications; 2002.

168) Pampel FC. Logistic Regression: A Primer. Thousand Oaks, California: Sage;
2000.

169) Kaplan D. Structural Equation Modeling: Foundations and Extensions. California: 
Sage Publications; 2000.

170) MacCallum RC. Model specification: procedures, strategies and related issues. In: 
Hoyle RH, editor. Structural Equation Modeling: Concepts, Issues, and 
Applications. Thousand Oaks, CA: Sage Publications; 1995. p. 16-36.

171) Anderson JC, Gerbing DW. Structural equation modeling in practice: a review and 
recommended two-step approach. Psychol Bull. 1988; 103(3):411-23.

172) Little TD, Cunningham WA, Shahar G, Widaman KF. To parcel or not to parcel: 
exploring the question, weighting the merits. Struct Equ Modeling. 2002; 9(2): 151-
73.

173) Austin PC, Brunner LJ. Type I error inflation in the presence of a ceiling effect. Am 
Stat. 2003; 57(2):97-104.

174) Muthen LK. E-mail correspondence. July, 24, 2006.

175) Chou C, Bentler PM. Estimates and Tests in Structural Equation Modeling. In: 
Hoyle RH, editor. Structural Equation Modeling: Concepts, issues and 
applications. Thousand Oaks, California: Sage Publications Inc.; 1995. p. 37-55.

176) Muthen BO. Mplus Technical Appendices. Los Angeles,CA: Muthen & Muthen ; 
2004.

177) Muthen BO, Asparouhov T. Latent Variable Analysis With Categorical Outcomes: 
Multiple-Group and Growth Modeling in Mplus. 2002;Webnote 4:1-22 
Available from: http://www.statmodel. com/download/webnotes/CatMGLong.pdf.

178) Muthen BO, Muthen LK. Mplus User's Guide. Third Edition. Los Angeles, CA: 
Muthen & Muthen; 2005.

179) Muthen B. Latent variable structural equation modeling with categorical data. J  
Econom. 1983; 22:43-65.

143

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.

http://support.sas.com/ctx/samples/index.jsp?sid=490
http://www.statmodel


(180) Muthen B. A general structural equation model with dichotomous, ordered 
categorical and continuous latent variable indicators. Psychometrika. 1984;
49(1):115-32.

(181) West SG, Finch JF, Curran PJ. Structural equation models with nonnormal 
variables: Problems and remedies. In: Hoyle RH, editor. Structural Equation 
Modeling: Concepts Issues and Applications. California: Sage Publications; 1995. 
p. 56-75.

(182) Muthen LK, Muthen BO. Examples: Confirmatory factor analysis and structural 
equation modeling. Mplus user's guide. Third Edition. Los Angeles, California: 
Muthen & Muthen; 2004. p. 43.

(183) Byrne B. Testing for multigroup invariance using AMOS Graphics: a road less 
traveled. Struct Equ Modeling. 2004; ll(2):272-300.

(184) Millsap RE, Yun-Tein J. Assessing factorial invariance in ordered-categorical 
measures. Multivariate Behav Res. 2004; 39(3):479-515.

(185) Muthen BO, Christoffersson A. Simultaneous factor analysis of dichotomous 
variables in several groups. Psychometrika. 1981; 46(4):407-19.

(186) Muthen BO, Muthen LK. Mplus User's Guide. Fourth Edition. Los Angeles, CA: 
Muthen & Muthen; 2006.

(187) Cheung GW, Rensvold RB. Evaluating goodness-of-fit indexes for testing 
measurement invariance. Struct Equ Modeling. 2002; 9(2):233-55.

(188) MacKinnon DP, Lockwood CM, Hoffman JM, West SG, Sheets V. A comparison 
of methods to test mediation and other intervening variable effects. Psychol 
Methods. 2002; 7(1):83-104.

(189) MacKinnon DP, Krull JL, Lockwood CM. Equivalence of the mediation, 
confounding and suppression effect. Prev Sci. 2000; 1(4): 173-81.

(190) Flora DB, Curran PJ. An empirical evaluation of alternative methods of estimation 
for confirmatory factor analysis with ordinal data. Psychol Methods. 2004; 
9(4):466-91.

(191) Hu L, Bentler PM. Evaluating model fit. In: Hoyle RH, editor. Structural Equation 
Modeling: Concepts, Issues and Applications. Thousand Oaks, California: Sage 
Publications; 1995. p. 76-99.

(192) Hoyle RH, Panter AT. Writing about structural equation models. In: Hoyle RH, 
editor. Structural Equation Modeling: Concepts, Issues and Applications. Thousand 
Oaks, California: Sage Publications; 1995. p. 158-76.

1 4 4

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



(193) Hu L, Bentler PM. Cutoff criteria for fit indexes in covariance structure analysis: 
Conventional criteria versus new alternatives. Struct Equ Modeling. 1999; 6(1): 1 - 
55.

(194) Browne MW, Cudeck R. Alternative Ways of Assessing Model Fit. In: Bollen KA, 
Long JS, editors. Testing Structural Equation Models. Newbury Park, CA: Sage; 
1993. p . 136-62.

(195) Yu CY. Evaluating cutoff criteria o f model f it  indices for latent variable models 
with binary and continuous outcomes. Doctoral dissertation. Los Angeles, CA: 
University of California; 2002.

(196) Gilmore J. Report on Smoking in Canada 1985 to 2001. Statistics Canada, 
Catalogue 82F0077XIE 2002.

(197) Statistics Canada. Health Indicators. 2004; 1:182-221. Statistics Canada.

(198) Ait-Daoud N, et al. Comorbid alcohol and nicotine dependence: from the 
biomolecular basis to clinical consequences. Alcohol Clin Exp Res. 2005;
29(8): 1541-9.

(199) Haupt R, Fears TR, Robison LL et al. Educational attainment in long-term 
survivors of childhood acute lymphoblastic leukemia. JAMA. 1994; 272(18):1427- 
32.

(200) Mitby PA, Robison LL, Whitton JA et al. Utilization of special education services 
and educational attainment among long-term survivors of childhood cancer: a 
report from the Childhood Cancer Survivor Study. Cancer. 2003; 97(4): 111 5-26.

(201) Castellino S, et al. Minority adult survivors of childhood cancer: a comparison of 
long-term outcome, health care utilization, and health-related behaviors from the 
childhood cancer survivor study. J  Clin Oncol. 2005; 23(27):6499-507.

(202) Bhatia S, Robison LL, Oberlin O et al. Breast cancer and other second neoplasms 
after childhood Hodgkin's disease. N  Engl J  Med. 1996; 334(12):745-51.

(203) MacCallum RC, Roznowski M, Necowitz LB. Model modifications in covariance 
structure analysis: the problem of capitalization on chance. Psychol Bull. 1992; 
lll(3):490-504.

(204) Yanez ND, Kronmal RA, Shemanski LR. The effects of measurement error in 
response variables and tests of association of explanatory variables in change 
models. Stat Med. 1998; 17:2597-606.

(205) Park EB, Emmons KM, Malloy NW, Seifer E. A qualitative exploration of health 
perceptions and behaviors among adult survivors of childhood cancers. J  Cancer 
Ed. 2002; 17(4):211-5.

145

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



(206) Peckham VC. Learning disabilities in long-term survivors of childhood cancer: 
concerns for parents and teachers. Int Disabil Stud. 1991; 13(4):141-5.

(207) Gamis AS, Nesbit ME. Neuropsychologic (cognitive) disabilities in long-term 
survivors of childhood cancer. Pediatrician. 1991; 18(1):11-9.

(208) Mackie E, Hill J, Kondryn H, McNally R. Adult psychosocial outcomes in long­
term survivors of acute lymphoblastic leukaemia and Wilms' tumour: a controlled 
study. Lancet. 2000; 355(9212): 1310-4.

(209) Tomarken AJ, Waller NG. Structural equation modeling: strengths, limitations and 
misconceptions. Annu Rev Clin Psychol. 2005; 1:31-65.

(210) Williams CL, Eng A, Botvin GJ, Hill P, Wynder EL. Validation of students' self- 
reported cigarette smoking status with plasma cotinine levels. Am J  Public Health. 
1979; 69(12):1272-4.

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.

1 4 6



APPENDICES

Appendix 1: Means, standard deviations, skewness, kurtosis and Cronbach alpha statistics 
for each psychological scale by group.

Cancer Survivors
Scale Mean SD Skewness Kurtosis Cronbach Alpha
Satisfaction With Life 23.93 7.46 -0.69 -0.30 0.898
Self-esteem 26.00 4.27 -1.37 1.91 0.835
Chronic Stress 9.46 7.03 1.15 1.60 0.829
Stressful Life Events 3.93 4.59 1.54 2.79 0.529
Physical health (SF-36) 52.64 8.43 -1.42 2.12 0.773
Mental health (SF-36) 48.36 10.64 -1.05 0.59 0.823

Control Group
Scale Mean SD Skewness Kurtosis Cronbach Alpha
Satisfaction With Life 24.12 7.29 -0.61 -0.49 0.906
Self-esteem 26.13 4.13 -1.40 2.06 0.852
Chronic Stress 10.07 6.79 0.89 0.73 0.808
Stressful Life Events 4.01 4.20 1.62 2.11 0.425
Physical health (SF-36) 53.86 7.14 -1.46 3.14 0.709
Mental health (SF-36) 48.15 10.24 -1.13 1.07 0.806
SD=Standard Deviation
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Appendix 2: Results from the tolerance and variance inflation factor tests for collinearity 
among independent variables

Variable TOL* VIF |
Age 0.341 2.93
Gender 0.896 1.11
Education 0.688 1.45
Ethnicity 0.977 1.02
Personal Income 0.682 1.47
Special Education/LD Program 0.901 1.09
Physical Health 0.867 1.15
Mental Health 0.636 1.57
Satisfaction with life 0.627 1.59
Self-esteem 0.666 1.50
Chronic stress 0.736 1.36
Stressful life events 0.891 1.12
Age diagnosis 0.364 2.75
Type cancer 0.937 1.07
Type treatment 0.931 1.07
Relapse 0.947 1.06

* Tolerance statistic: if  less than 0.20, may be concerned about collinearity and if  less than 0.10 indicates 
serious collinearity167.
t  Variance Inflation Factor: no criteria but a value o f 2.5 to 10 may indicate collinearity.
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Appendix 3: Quantity and percentage of missing data by variable and missing data treatment.
Variable Missing data % Cases Controls Type of Missing Data Treatment

(n) (n) (n) Variable
N 2X11 1334 14^7
Smoking 15 0.53 8 7 Categorical Listwise Deletion & assume 

that 11 other cases who had 
smoked at least 100 cigarettes 
in life were current smokers

Alcohol use 118 4.20 57 61 Categorical Listwise Deletion o f those that 
could not be categorized as 
abstainers, light or moderate to 
heavy drinkers.

loial Di’Icu'd 133 ■/. "3 65 68
NN2678 1269 1409
Menial Health 4” (alicr 

imputation)
1.75 26 21 Likert Scale Mean imputation by person for 

>50% of data present, followed 
by listwise deletion

Physical Health 47 (after 
imputation)

1.75 26 21 Likert Scale Mean imputation by person for 
>50% of data present, followed 
by listwise deletion

Self-Esteem 19 (after 
imputation)

0.71 9 10 Likert Scale Mean imputation by person for 
>50% o f data present, followed 
by listwise deletion

Satisfaction 15 (after 0.56 4 11 Likert Scale Mean imputation by person for
With Life imputation) >50% o f data present, followed 

by listwise deletion
htutl (k'li’iccl 208 7.4 103 l<)5
N--2A03 1231 1372
Age 0 0 0 0 Categorical None
Gender 0 0 0 0 Dichotomous None
Ethnicity 69 2.65 25 44 Categorical Recode unknown group as 

white as ~84% o f population is 
white.

Personal 358 13.75 164 194 Categorical Recode unknown group as
Income median category.
Education 49 1.88 28 21 Categorical Recode unknown group as less 

than high school to be more 
conservative.

Stressful Life 46 1.77 27 19 Likert Scale Assume that those who left
Events questions blank had no stress.
Chronic Stress 133 5.11 71 62 Likert Scale Assume that those who left 

questions blank had no stress.
Special Ed/LD 162 6.22 86 76 Dichotomous Recode missing group as “no”

1 4 9
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Appendix 4: Autocorrelations and time series plots for cancer survivors (cases) and the 
control group for the household income variable (ql408_mi).
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CASECNTL=Cntl

Tirne-Series Plot for Iterations
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Appendix 5: Items from Rosenberg’s Self-Esteem Scale that were included in the Late
Effects Study Questionnaire 144.

The following statements also describe the ways people sometimes feel about themselves. 
For each statement, check the box that indicates how strongly you agree or disagree.
Scale Items Possible Answers
a) I feel that I have a number of good qualities. Strongly disagree, mildly
b) I feel that I’m a person of worth at least equal to disagree, neither agree nor
others. disagree, mildly agree,
c) I am able to do things as well as most other people.
d) I take a positive attitude toward myself.
e) On the whole I am satisfied with myself.
f) All in all, I’m inclined to feel that I’m a failure.

strongly agree.
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Appendix 6: Items from Diener’s Satisfaction With Life Scale that were included in the Late
Effects Study Questionnaire 142.

Please indicate how strongly you agree with each of the following statements.__________
Scale Items________________________________________ Possible Answers__________
a) In most ways my life is close to my ideal. Strongly disagree, disagree,
b) The conditions of my life are excellent. slightly disagree, neither
c) I am satisfied with my life. agree nor disagree, slightly
d) So far I have gotten the important things I want in life, agree, agree, strongly agree.
e) If I could live my life over, I would change almost

nothing.__________________________________________________________________
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Appendix 7: Unstandardized structural parameter estimates, standard errors and 95%
confidence intervals from the single group SEM analysis in cancer survivors.

Concurrent use o f alcohol and tobacco
Predictor Estimate 95%CI Standard error
Less than high school t 0.454* 0.242, 0.667 0.109
High school f 0.223* 0.024, 0.421 0.101
Chronic stress 0.025* 0.012,0.039 0.007
Stressful life events 0.017 -0.002, 0.035 0.009
Mental Health 0.001 -0.009, 0.011 0.005
Physical Health -0.005 -0.015,0.005 0.005
Self-Esteem 0.007 -0.109,0.122 0.059
Satisfaction with life -0.035 -0.116, -0.047 0.042

Satisfaction with life
Predictor Estimate 95%CI Standard error
Less than high school f -0.528* -0.831,-0.224 0.155
High school f -0.233 -0.510, 0.044 0.141
Chronic stress -0.054* -0.073, -0.034 0.010
Stressful life events 0.021 -0.004, 0.046 0.013
Mental Health 0.039* 0.024, 0.055 0.008
Physical Health 0.037* 0.023, 0.051 0.007
Self-Esteem 0.679* 0.452, 0.905 0.116

Self-esteem
Predictor Estimate 95%CI Standard error
Less than high school f -0.393* -0.681,-0.105 0.147
High school t -0.320* -0.581, -0.059 0.133
Mental Health 0.071* 0.051,0.091 0.010
Physical Health 0.027* 0.014, 0.040 0.007
*p<0.05
t  Greater than high school education is reference group
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Appendix 8: Unstandardized structural parameter estimates, standard errors and 95% 
confidence intervals from the single group SEM analysis in cancer survivors with non­
significant paths removed.

Concurrent use o f alcohol and tobacco
Predictor Estimate 95%CI Standard error
Less than high school f 0.479* 0.271,0.686 0.106
High school f 0.226* 0.039, 0.432 0.100
Chronic stress 0.027* 0.014,0.040 0.007

Satisfaction with life
Predictor Estimate 95%CI Standard error
Less than high school f -0.524* -0.826, -0.222 0.154
Chronic stress -0.053* -0.073, -0.034 0.010
Mental Health 0.039* 0.024, 0.054 0.008
Physical Health 0.037* 0.022,0.051 0.007
Self-Esteem 0.686* 0.458, 0.914 0.116

Self-esteem
Predictor Estimate 95%CI Standard error
Less than high school | -0.391* -0.679,-0.104 0.147
High school f -0.415* -0.678,-0.153 0.134
Mental Health 0.071* 0.051,0.091 0.010
Physical Health 0.027* 0.014, 0.040 0.007
*p<0.05
f  Greater than high school education is reference group
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Appendix 9: Unstandardized structural parameter estimates, standard errors and 95%
confidence intervals from the single group SEM analysis in the control group.

Concurrent use o f  alcohol and tobacco
Predictor Estimate 95%CI Standard error
Less than high school f 0.380* 0.190,0.569 0.097
High school | 0.180* 0.004, 0.355 0.090
Chronic stress 0.012 -0.001,0.012 0.007
Stressful life events 0.019* 0.001, 0.037 0.009
Mental Health -0.012* -0.024, -0.002 0.005
Physical Health -0.013* -0.022, -0.003 0.006
Self-Esteem 0.122* 0.015, 0.229 0.055
Satisfaction with life -0.108* -0.178,-0.039 0.035

Satisfaction with life
Predictor Estimate 95%CI Standard error
Less than high school f -0.387* -0.658,-0.116 0.138
High school | -0.130 -0.366, -0.130 0.120
Chronic stress -0.085* -0.104, -0.065 0.010
Stressful life events -0.019 -0.043, 0.006 0.012
Mental Health 0.027* 0.014,0.041 0.007
Physical Health 0.009 -0.005, 0.024 0.007
Self-Esteem 0.602* 0.412, 0.791 0.097

Self-esteem
Predictor Estimate 95%CI Standard error
Less than high school | -0.382* -0.616, -0.149 0.119
High school f -0.228* -0.435, -0.021 0.106
Mental Health 0.058* 0.043, 0.074 0.008
Physical Health 0.032* 0.019,0.046 0.007
*p<0.05
'('Greater than high school education is reference group
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Appendix 10: Unstandardized structural parameter estimates, standard errors and 95% 
confidence intervals from the single group SEM analysis in the control group with non­
significant paths removed.

Concurrent use o f alcohol and tobacco
Predictor Estimate 95%CI Standard error
Less than high school f 0.379 0.189,0.570 0.097
High school f 0.200 0.023, 0.377 0.090
Stressful life events 0.021 0.003, 0.039 0.009
Mental Health -0.012 -0.022, -0.003 0.005
Physical Health -0.014 -0.025, -0.003 0.006
Self-Esteem 0.142 0.034, 0.249 0.055
Satisfaction with life -0.124 -0.190, -0.058 0.034

Satisfaction with life
Predictor Estimate 95%CI Standard error
Less than high school | -0.382 -0.652,-0.111 0.138
Chronic stress -0.085 -0.104, -0.066 0.010
Mental Health 0.027 0.014, 0.040 0.007
Self-Esteem 0.614 0.425, 0.803 0.096

Self-esteem
Predictor Estimate 95%CI Standard error
Less than high school | -0.381 -0.615,-0.148 0.119
High school f -0.277 -0.486, -0.068 0.107
Mental Health 0.058 0.043, 0.074 0.008
Physical Health 0.035 0.022, 0.049 0.007
*p<0.05
|  Greater than high school education is reference group
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