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Abstract
Background: This study aimed to identify subgroups of childhood cancer survivors at highest risk of consuming alcohol, consuming above recommended weekly levels, and consuming potentially harmful amounts
and compare survivor risks with those expected from the general population.
Methods: Using the British Childhood Cancer Survivor Study, a population-based cohort of 17,981 individuals diagnosed with childhood cancer (1940-1991) and surviving ≥5 years, 14,836 were eligible for a questionnaire that ascertained drinking behavior, as previously ascertained in the 2002 General Household Survey
throughout Britain.
Results: Of 10,389 survivors who responded, 77.2% were alcohol drinkers, 23.8% consumed over weekly
recommendations, and 3.9% consumed potentially harmful amounts. Survivors were less likely than the general population to be a current drinker {odds ratio [OR; 99% confidence interval (CI)]: 0.52 (0.46-0.60)}, consume over weekly recommended levels [OR (99% CI): 0.65 (0.58-0.73)], and consume harmful amounts [OR
(99% CI): 0.40 (0.32-0.49)]. Survivors of a central nervous system neoplasm or leukemia, particularly those
treated with brain irradiation, were the least likely to have adverse drinking behaviors when compared with
the general population. However, survivors of Hodgkin's lymphoma, non–Hodgkin's lymphoma, Wilms'
tumor, bone sarcoma, and soft tissue sarcoma had adverse drinking behaviors at levels expected from the
general population.
Conclusion: Overall adverse drinking behaviors were less frequent in survivors than expected from the
general population, but subgroups with adverse drinking behaviors were identified, and it is these subgroups
who are most in need of intervention.
Impact: UK clinical follow-up guidelines for childhood cancer survivors need strengthening in relation to
alcohol consumption. Cancer Epidemiol Biomarkers Prev; 19(5); 1174–84. ©2010 AACR.

Introduction
In the United Kingdom, alcohol consumption is part
of modern culture (1), and at moderate levels of intake,
it has been associated with a beneficial effect on cardiovascular risk in the general population (2). However, it
has been shown to increase the risk of cancer of the
mouth, pharynx and larynx, esophagus, colorectum,
liver, and breast (3). Childhood cancer survivors are
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likely to be particularly susceptible to the harmful effects of alcohol, as they are at a 3- to 6-fold increased
risk of a second primary neoplasm resulting largely
from their exposure to anticancer therapy (4). Alcohol
consumption could exacerbate other late consequences
of childhood cancer treatment, including increased risks
of cardiovascular dysfunction, osteoporosis, and liver
damage (5, 6).
Alcohol consumption has been investigated among
childhood cancer survivors (7), but comparisons between studies are difficult because of many confounding influences. No previous large-scale investigation
of the drinking behaviors among childhood cancer survivors in Britain has been undertaken. Therefore, we
aimed to determine the prevalence of those currently
drinking alcohol, consuming over national recommended weekly amounts, and consuming potentially
harmful weekly amounts of alcohol. Each measure of
prevalence was compared with that expected from
the general population.
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Materials and Methods
Participants
The British Childhood Cancer Survivor Study (BCCSS)
comprises 17,981 individuals who were diagnosed with
cancer before their 15th birthday between 1940 and
1991 and who survived at least 5 years. The populationbased cohort was identified using the National Registry
of Childhood Tumours. Of 14,836 individuals within the
cohort who were alive and aged at least 16 years, a questionnaire was forwarded onto 13,211 (89.0%) survivors
via their general practitioner. The questionnaires used
for this analysis were completed by the survivors from
March 1, 2001 to December 20, 2006; 50.4% were completed in 2002, 35.8% in 2001, 9.3% in 2003, 2.6% in 2004,
1.3% in 2005, and 0.6% in 2006. More details on the BCCSS,
such as objectives, methods, and responses rates, are
available elsewhere (8). Survivors who were impaired,
such that they could not complete the questionnaire, were
asked to seek assistance of a third party to complete the
form. Ethical approval for the study was obtained from
a Multi-centre Research Ethics Committee and every Local
Research Ethics Committee in Britain (212 in total).
Measures of current alcohol drinking status and
amount drunk
Current alcohol drinkers were identified as those who
answered “yes” to “Do you ever drink alcohol nowadays
including drinks you brew or make at home?” Current
alcohol drinkers were asked to estimate their average
weekly consumption in units (1 unit = 8 g/10 mL pure
alcohol) in the last 12 months for beer, spirits/liqueurs,
fortified wine, wine, and alcopops. Total units/week
were used to group individuals in two ways: if they were
consuming above recommended levels and whether they
drank at levels identified as harmful.
Recommended and harmful drinking levels used
The Department of Health has published recommended weekly drinking limits for England considered
unlikely to damage health: specifically ≤21 units/week
for men and ≤14 units/week for women (9). These recommendations have support from the Royal College of Physicians (10) and the British Medical Association (11).
Harmful weekly amounts of alcohol have been identified as being >50 units/week for men and >35 units/week
for women because hypertension, stroke, coronary heart
disease, pancreatitis, and liver disease have been reported
by the Department of Health (12) to be significantly higher
in those drinking such quantities in the general population.
Explanatory factors investigated in relation to
survivors' drinking behavior
Demographic, cancer, and treatment-related factors.
Survivors were categorized by age at questionnaire completion; gender; childhood cancer type; age at diagnosis;
whether receiving long-term regular hospital follow-up;
and whether their cancer was initially treated with che-
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motherapy, radiotherapy, or surgery (defined in the Results tables).
Social and economic factors. From the completed questionnaires, we obtained legal marital status, highest level
of educational attainment, socio-economic classification
(SEC), region of residence within Britain, and whether
a third party completed the questionnaire (defined in
Results tables).
Quality of life measures. The SF-36 survey questionnaire was used to determine health status (13). The specific
measures used were physical function, general health
perception, social functioning, mental health, pain, and
energy/vitality. Using the individual scores for each of
these measures, with the exception of mental health, survivors were grouped as scoring low (≤10th percentile of the
score distribution), moderate (between 10th percentile of
the score distribution and median), or high (≥median; footnotes to Tables 1, 2, and 3 show some of these “cut” points).
For mental health, a score of ≤52 was defined as the low
category because this range of scores has been suggested
to represent emotional limitations as seen from psychiatric
disorder studies (13). The moderate group for mental
health was classified as above the low cutoff point to the
median, and the high group was at the median or greater.
General population data
These data were obtained from the General Household
Survey (GHS) in Britain in 2002, which sampled 8,620
households, resulting in a sample size of 20,149 people
of all ages (0-99 y); the average response rate was 69%
(14, 15). The general population data set was restricted
to those aged 16 to 69 years because for one of the factors
that we adjust for in the analysis (educational attainment)
was obtained only in those aged 69 years or younger in
the GHS. This reduced the GHS sample to 12,618. Further
details on the GHS can be obtained from their 2002 report
and Web site (14, 15). The BCCSS cohort was also subsequently restricted to those aged 16 to 69 years for the
population comparison, and this age range incorporates
the majority of the BCCSS cohort (see Results: survivor
characteristics for age range).
Individuals from the GHS were classified as current
drinkers based on their responses to a question identical
to that used in the BCCSS. The estimated total alcohol
units for individuals sampled in the GHS were used to
group them as in the BCCSS.
Statistical analysis
Two types of analyses were undertaken. An internal
analysis consisted of estimating the prevalences of being
a current drinker, drinking over weekly recommendations,
consuming harmful amounts of alcohol, and also investigating explanatory factors associated with each of these
three outcomes within survivors. An external analysis
comprised comparing the survivors' prevalences for the
three outcomes with that expected from the general population of Britain. All analyse were carried out using Stata
statistical software (version 10.1; Stata Corp.). Statistical
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Table 1. Frequency of current drinkers and corresponding ORs (99% CIs) from multivariable logistic
regression for the significant or borderline significant explanatory factors for being a current drinker
Factor

Total no.
survivors

Overall
10,389
Gender
Males
5,307
Females
5,082
Radiotherapy
No
2,209‡
Radiotherapy to non
1,281‡
(abdominal/pelvic/brain) site
Radiotherapy to abdominal
983‡
and pelvic region
Radiotherapy to brain
2,941‡
§
SEC
Managerial and professional
2,320‡
occupations
Intermediate occupations
1,828‡
Routine and manual occupations
3,173‡
Never worked and unemployed
606‡
Student
1,732‡
Legal marital status
Single
6,823‡
Married
2,715‡
Separated/widowed/divorced
622‡
¶
Region
England
London
952‡
North East
477‡
North West
1,246‡
Yorkshire and
889‡
the Humber
East Midlands
794‡
West Midlands
952‡
East of England
1,105‡
South East
1,509‡
South West
1,045‡
Wales
515‡
Scotland
894‡
Level of educational attainment**
No qualifications
1,545‡
Level 1
4,191‡
Level 2
2,879‡
Level 3
1,430‡
Third party completed the questionnaire
No
9,091
Yes
1,298
Physical function score††
Low
999‡
Moderate
3,968‡
High
5,010‡

% Current
drinker

ORs for being a current
drinker (99% CI)

Pheterogeneity*

Ptrend
(Pnonlinearity)†

77.2%
79.6%
74.8%

1.00
0.70 (0.57-0.87)

82.5%
86.3%

1.00
1.21 (0.82-1.78)

84.1%

0.93 (0.61-1.41)

73.8%

0.70 (0.49-0.99)

90.3%

1.00

<0.001

0.022

84.6%
81.4%
64.0%
59.0%

0.88
0.83
0.49
0.34

(0.63-1.21)
(0.61-1.13)
(0.31-0.76)
(0.22-0.52)

<0.001

73.8%
84.5%
83.9%

1.00
1.17 (0.90-1.52)
1.63 (1.05-2.54)

0.012

72.4%
78.2%
77.1%
78.0%

1.00
1.95 (1.10-3.46)
1.51 (1.00-2.29)
1.75 (1.10-2.79)

77.0%
74.1%
78.5%
79.9%
79.2%
79.4%
75.3%

1.88
1.41
1.59
1.75
1.62
2.51
1.61

(1.17-3.03)
(0.91-2.19)
(1.06-2.39)
(1.18-2.58)
(1.05-2.48)
(1.40-4.51)
(1.02-2.52)

0.003

55.0%
77.4%
84.9%
90.2%

1.00
1.63 (1.20-2.21)
2.20 (1.56-3.11)
2.28 (1.49-3.52)

<0.001

81.2%
49.8%

1.00
0.60 (0.44-0.83)

<0.001

55.2%
76.5%
83.6%

1.00
1.30 (0.90-1.88)
1.70 (1.11-2.60)

0.002

0.071 (0.775)∥

<0.001 (0.045)

<0.001 (0.950)

(Continued on the following page)

1176

Cancer Epidemiol Biomarkers Prev; 19(5) May 2010

Cancer Epidemiology, Biomarkers & Prevention

Downloaded from cebp.aacrjournals.org on March 1, 2021. © 2010 American Association for Cancer Research.

Alcohol Consumption in Childhood Cancer Survivors

Table 1. Frequency of current drinkers and corresponding ORs (99% CIs) from multivariable logistic
regression for the significant or borderline significant explanatory factors for being a current drinker
(Cont'd)
Factor
Social functioning score††
Low
Moderate
High

Total no.
survivors

% Current
drinker

ORs for being a current
drinker (99% CI)

1,073‡
3,069‡
5,994‡

58.6%
76.5%
81.9%

1.00
1.25 (0.86-1.81)
1.58 (1.03-2.43)

Pheterogeneity*

Ptrend
(Pnonlinearity)†

0.015

0.004 (0.940)

*The P value (two-sided) is from the likelihood ratio test for heterogeneity in the probability of being a current alcohol drinker across
different levels of the specified explanatory factor with adjustment for all other factors in the multivariable model. The threshold for
statistical significance was 0.01.
†
The Ptrend is from the test for trend and the P value in parentheses is from the test for departure from a linear trend. Both P values
are two-sided. The threshold for statistical significance was 0.01.
‡
These values do not add up to the total because of exclusion of those with no record of treatment (radiotherapy, n = 2,975) and
unusable or missing data (SEC: missing data or occupations given were inadequately described or could not be used to classify
SEC, n = 730; legal marital status: missing data, n = 229; region: survivors who lived in Northern Ireland or the Channel Islands,
n = 11, were excluded from the analysis; educational attainment: missing data, n = 344; physical function score: missing data,
n = 412; social functioning score: missing data, n = 253).
§
For SEC, the survivor's present or most recent occupation was used to classify survivors into “managerial and professional
occupations,” “intermediate occupations,” or “routine and manual occupations” defined by the 2002 General Household Survey
(14); two further categories were added: “student” and “never worked or unemployed” due to the BCCSS population characteristics.
∥
For SEC, the tests for trend and for departure from a linear trend were completed using the first three levels of the factor: managerial and professional, intermediate, and routine and manual occupations.
¶
Region was based on government office regions in Great Britain (14) and was established using the survivor's address at questionnaire completion or, if not available, the location of their registered general practitioner.
**
The different levels for educational attainment relate to formal educational qualifications in Great Britain, which include level 1,
which corresponds to a low level of qualification obtained in Great Britain (e.g., General Certificate of Standard Education); level 2,
which corresponds to an intermediate level of educational attainment (e.g., Advanced level qualification); and level 3, the highest
level of qualification, a first degree or higher.
††
The score categories were for physical function (low, 0-45; moderate, 46-99; high, 100) and social functioning (low, 0-44;
moderate, 45-99; high, 100); see Materials and Methods for explanation on defining these categories.

significance was taken at the 1% level, with two-sided tests.
Multivariable logistic regression models provided odds
ratios (OR) and 99% confidence intervals (CI).
Internal analysis
It was decided a priori that all explanatory factors
identified above should be investigated in logistic regression as possible explanatory factors for the three drinking outcomes because of their established association
with drinking in general population studies (14, 16)
or their importance among childhood cancer survivors.
Tests for heterogeneity (based on the likelihood ratio
statistic) were used to investigate the influence of each
factor on the odds of each of the three outcomes using
a multivariable logistic regression model controlling for
all factors identified a priori. Tests for linear trend and
nonlinearity were undertaken where appropriate.
External analysis
Multivariable logistic regression was undertaken to obtain ORs and 99% CIs for each of the three outcomes
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compared with that expected from the general population of Britain (15), controlling for key variables known
to be associated with alcohol drinking in the general population (14, 16). The comparison with the general population was undertaken initially for all survivors and
subsequently for specific subgroups defined in terms of
childhood cancer type and treatment. To take account
of household clustering within the GHS, a multivariable
generalized estimating equations (GEE) logistic regression model was used, and to compensate for nonresponse in the GHS and to match the GHS sample to
known population distributions, the weighting factor
for the GHS data was also used.

Results
Survivor characteristics
Of 10,493 returned questionnaires (response rate,
70.7%), 10,389 survivors (99.0% of those returned) could
be classified according to their current drinking status.
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Table 2. Frequency of survivors consuming over the weekly drinking recommendations and
corresponding ORs (99% CIs) from multivariable logistic regression for the significant or borderline
significant explanatory factors for consuming over recommended levels
Factor

Total no. current Percentage consuming over ORs (99% CI) Pheterogeneity†
Ptrend
(Pnonlinearity)‡
drinkers
recommended levels*

Overall
7,973§
Gender
Males
4,189
Females
3,784
Age at questionnaire completion (y)
16-24
2,602
25-34
2,922
35-44
1,651
45-54
657
≥55
141
Radiotherapy
No
1,810∥
Radiotherapy to non
1,099∥
(abdominal/pelvic/brain) site
Radiotherapy to abdominal
826∥
and pelvic region
Radiotherapy to brain
2,149∥
Legal marital status
Single
4,994∥
Married
2,286∥
Separated/widowed/divorced
519∥
Third party completed the questionnaire
No
7,344
Yes
629
Whether receiving long-term regular hospital follow-up¶
No
4,992∥
Yes
2,732∥
General health perception score**
Low
681∥
Moderate
2,958∥
High
4,195∥
Mental health score**
Low
1,218∥
Moderate
2,192∥
High
4,401∥

23.8%
27.7%
19.5%

1.00
0.65 (0.53-0.79)

<0.001

26.1%
22.9%
23.1%
21.0%
21.3%

0.71
0.85
0.84
0.81

1.00
(0.53-0.94)
(0.59-1.22)
(0.52-1.36)
(0.37-1.77)

0.017

24.3%
25.5%

1.00
1.00 (0.72-1.38)

23.9%

0.97 (0.67-1.41)

20.4%

0.63 (0.44-0.91)

0.013

26.4%
18.2%
24.3%

1.00
0.54 (0.42-0.70)
0.80 (0.55-1.16)

<0.001

24.7%
13.2%

1.00
0.52 (0.33-0.83)

<0.001

24.6%
22.6%

1.00
0.82 (0.66-1.02)

0.018

23.2%
26.1%
22.4%

1.00
1.09 (0.73-1.63)
0.83 (0.53-1.30)

0.010

0.019 (0.057)

26.9%
22.4%
24.0%

1.00
0.63 (0.45-0.86)
0.63 (0.45-0.90)

<0.001

0.007 (0.007)

0.057 (0.039)

*This includes all current drinkers who reported weekly alcohol units of >21 units for men and >14 units for women.
The P value (two-sided) is from the likelihood ratio test for heterogeneity in the probability of consuming over the recommended
weekly alcohol units across different levels of the specified explanatory factor with adjustment for all other factors in the multivariable model, using only the current drinkers. The threshold for statistical significance was 0.01.
‡
The Ptrend is from the test for trend and the P value in parentheses is from the test for departure from a linear trend. Both P values
are two-sided. The threshold for statistical significance was 0.01.
§
This is not all current drinkers (n = 8,024) due to missing alcohol units for 51 survivors.
∥
These values do not equal the total because of exclusion of those with no record of treatment (radiotherapy n = 2,089) and unusable or missing data (legal marital status: missing data, n = 174; whether receiving long-term regular hospital follow-up: missing
data, n = 249; general health perception score: missing data, n = 139; mental health score: missing data, n = 162).
¶
Information obtained from the consent form returned from the general practitioner, which asked whether the survivor was receiving
long-term regular hospital follow-up in relation to his/her childhood neoplastic disease.
**The score categories were for general health perception (low, 0-32; moderate, 33-76; high, 77-100) and mental health (low, 0-52;
moderate, 53-75; high, 76-100).
†
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Table 3. Frequency of survivors consuming harmful amounts of alcohol and corresponding ORs (99%
CIs) from multivariable logistic regression for the significant or borderline significant explanatory factors
for consuming harmful amounts
Factor

Overall
Gender
Males
Females
Legal marital status
Single
Married
Separated/widowed/divorced
Level of educational attainment
No qualifications
Level 1
Level 2
Level 3

ORs (99% CI)

Pheterogeneity†

5.0%
2.8%

1.00
0.39 (0.23-0.66)

<0.001

4,994∥
2,286∥
519∥

4.4%
2.5%
5.0%

1.00
0.50 (0.26-0.96)
1.16 (0.52-2.59)

0.004

841∥
3,223∥
2,433∥
1,288∥

5.5%
4.5%
3.7%
1.5%

1.00
0.77 (0.37-1.60)
0.66 (0.30-1.47)
0.25 (0.08-0.78)

0.006

Total
no. current
drinkers

Percentage consuming
harmful amounts
of alcohol*

7,973§

3.9%

4,189
3,784

Ptrend
(Pnonlinearity)‡

0.003 (0.179)

*This includes all current drinkers who reported weekly alcohol units of >50 units for men and >35 units for women.
The P value (two-sided) is from the likelihood ratio test for heterogeneity in the probability of consuming harmful weekly amounts
of alcohol, across different levels of the specified explanatory factor with adjustment for all other factors in the multivariable model,
using only the current drinkers. The threshold for statistical significance was 0.01.
‡
The Ptrend is from the test for trend and the P value in parentheses is from the test for departure from a linear trend. Both P values
are two-sided. The threshold for statistical significance was 0.01.
§
This is not all current drinkers (n = 8,024) due to missing alcohol units for 51 survivors.
∥
These values do not equal the total because of unusable or missing data (legal marital status: missing data, n = 174; educational
attainment: missing data, n = 188).
†

The mean age at questionnaire completion for these survivors was 30.1 years (range, 16.0-74.2 y).
Of the 10,389 survivors, 8,024 (77.2%) were classed as a
current drinker. A total number of alcohol units could be
calculated for 7,973 survivors (99.4% of current drinkers).
Among the current drinkers, 1,900 (23.8%) were consuming over the weekly recommendations and 313
(3.9%) were classified as consuming harmful amounts.
Internal analysis
Risk factors in relation to being a current drinker.
From potential explanatory factors listed in Materials and
Methods, those which were either significant or were of
borderline significance for being a current drinker are listed
in Table 1. Females [OR (99% CI): 0.70 (0.57-0.87)], survivors who received brain irradiation [0.70 (0.49-0.99)], and
those for whom a third party had completed the questionnaire [0.60 (0.44-0.83)] were significantly less likely to be
current drinkers than the corresponding referent groups
of males, survivors not treated with radiotherapy, and
those who self-completed the questionnaire, respectively.
For SEC, the lowest levels of current drinking were
among students [0.34 (0.22-0.52)] and those who had
never worked or were unemployed [0.49 (0.31-0.76)]
when compared with survivors in managerial and pro-
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fessional occupations. Relative to single survivors, the
highest level of current drinking was observed among
those separated, widowed, or divorced [1.63 (1.05-2.54)].
Geographically, the level of current drinking was lowest
in London residents (referent group) and highest among
those resident in Wales [2.51 (1.40-4.51)]. The ORs for
current drinking increased (linearly) with increasing
educational attainment, physical function score, and
social functioning score.
Risk factors in relation to consuming over weekly
drinking recommendations. From all potential explanatory factors examined, those which were either significant
or were of borderline significance for consuming over
the recommendations are listed in Table 2. Females
[OR (99% CI): 0.65 (0.53-0.79)], survivors aged 25 to
34 years [0.71 (0.53-0.94)], survivors who received brain
irradiation [0.63 (0.44-0.91)], those currently married
[0.54 (0.42-0.70)], and those for whom a third party had
completed the questionnaire [0.52 (0.33-0.83)] were all
significantly less likely to be drinking over the recommendations than the corresponding referent groups of males,
those aged 16 to 24 years, survivors not treated with radiotherapy, single survivors, and self-completers of the
questionnaire, respectively. Survivors who scored moderate [0.63 (0.45-0.86)] or high [0.63 (0.45-0.90)] for mental
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health were less likely to drink over the recommendations
than those who scored low for this measure. There was
suggestive evidence that survivors receiving hospital follow-up [0.82 (0.66-1.02)] were less likely to be consuming
over the recommendations compared with survivors not
receiving follow-up.
Risk factors in relation to consuming harmful amounts
of alcohol. The significant explanatory factors for consuming harmful amounts are listed in Table 3. Females
[OR (99% CI): 0.39 (0.23-0.66)] and survivors who were
currently married [0.50 (0.26-0.96)] were significantly less
likely to be consuming harmful amounts of alcohol than
the corresponding referent groups of males and single

survivors, respectively. The ORs for consuming harmful
amounts of alcohol decreased (linearly) with increasing
educational attainment.
External analysis
Comparison of survivors' consumption with that
expected from the general population of Britain concerning:
Being a current drinker. Overall, survivors had approximately half the odds of being a current drinker than
the general population [OR (99% CI): 0.52 (0.46-0.60)].
The deficit was greater among survivors receiving brain
irradiation [0.46 (0.39-0.55)] than among survivors not so
treated [0.71 (0.61-0.83); Table 4].

Table 4. Comparison of the prevalence of current drinkers among survivors and the general population
of Britain, overall and for childhood cancer and treatment subgroups, with ORs and 99% CIs from a
multivariable GEE logistic regression model
Childhood cancer type group and
treatment subgroup where relevant
GHS (reference)
All survivors
Brain irradiated
Brain not irradiated
CNS neoplasm
Brain irradiated
Brain not irradiated
Leukemia
Brain irradiated
Brain not irradiated
Hodgkin's lymphoma
Non–Hodgkin's lymphoma
Neuroblastoma
Wilms' tumor
Bone sarcomas
Soft tissue sarcomas
Retinoblastoma
Other neoplasms¶

Numbers used

Percentage of
current drinkers*

12,618‡
10,387§
2,941∥
4,471∥
2,182
1,009∥
704∥
2,849
1,878∥
163∥
735
535
424
966
397
716
703
880

86.2%‡
77.2%
73.8%
84.0%
67.4%
62.9%
76.4%
75.5%
79.9%
84.0%
86.0%
84.9%
75.9%
81.2%
86.6%
83.2%
80.5%
79.9%

OR (99% CI)†

0.52
0.46
0.71
0.34
0.29
0.49
0.50
0.61
0.68
0.70
0.71
0.51
0.69
0.83
0.70
0.59
0.58

1.00
(0.46-0.60)
(0.39-0.55)
(0.61-0.83)
(0.29-0.41)
(0.23-0.37)
(0.37-0.65)
(0.42-0.61)
(0.49-0.75)
(0.38-1.23)
(0.51-0.95)
(0.50-1.02)
(0.36-0.72)
(0.53-0.90)
(0.53-1.30)
(0.51-0.95)
(0.44-0.79)
(0.45-0.75)

*These percentages will be very slightly different to those reported in Table 1 because we used survivors aged ≤69 years for this
external comparison.
†
From a GEE multivariable logistic regression controlling for age at questionnaire completion (only those aged up to and including
69 years were included because educational attainment was only requested from individuals aged up to and including 69 years in
the GHS), gender, legal marital status, SEC, educational attainment, and region, and took into account the GHS weighting factor,
for the likelihood of being a current drinker.
‡
These are the unweighted values from the GHS. Using the GHS weighting factor, the weighted percentage of current drinkers from
the GHS was 86.0%.
§
This does not include the total number of survivors for whom we have current drinking data; two survivors were excluded from this
analysis due to being aged >69 years at questionnaire completion.
∥
These do not sum the total number of survivors used because the category “brain not irradiated” does not include the survivors for
whom we have no record of their radiotherapy; this was for all survivors (n = 2,975), for CNS neoplasm survivors (n = 469), and for
leukemia survivors (n = 808).
¶
Other neoplasms include Burkitt's lymphomas; intracranial and intraspinal germ cell tumors; gonadal germ cell tumors; other and
unspecified nongonadal germ cell tumors; thyroid carcinomas; and malignant melanoma, skin carcinoma, and other less frequently
occurring carcinomas.
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Table 5. Comparison of the prevalence of current drinkers consuming over the weekly drinking
recommendations, and consuming harmful weekly amounts of alcohol, among survivors and the
general population of Britain, overall and for childhood cancer and treatment subgroups, with ORs
and 99% CIs from multivariable GEE logistic regression models
Childhood cancer type group and
treatment subgroup where relevant

GHS (referent)
All survivors
Brain irradiated
Brain not irradiated
CNS neoplasm
Brain irradiated
Brain not irradiated
Leukemia
Brain irradiated
Brain not irradiated
Hodgkin's lymphoma
Non–Hodgkin's lymphoma
Neuroblastoma
Wilms' tumor
Bone sarcomas
Soft tissue sarcomas
Retinoblastoma
Other neoplasms

Numbers
used*

10,868‡
7,972
2,149§
3,734§
1,457
628§
535§
2,135
1,487§
136§
629
452
319
784
341
592
564
699

Consuming over
recommendations

Consuming harmful
amounts of alcohol

Percentage*

OR (99% CI)†

Percentage*

OR (99% CI)†

25.9%‡
23.8%
20.4%
24.6%
19.1%
15.0%
23.9%
22.3%
22.9%
19.9%
33.2%
29.0%
23.5%
27.7%
21.7%
27.7%
21.3%
22.2%

1.00
0.65 (0.58-0.73)
0.52 (0.43-0.62)
0.78 (0.69-0.89)
0.50 (0.41-0.62)
0.38 (0.27-0.53)
0.75 (0.56-1.02)
0.54 (0.45-0.64)
0.58 (0.48-0.71)
0.55 (0.29-1.04)
1.10 (0.86-1.40)
0.81 (0.60-1.10)
0.59 (0.40-0.87)
0.83 (0.66-1.05)
0.62 (0.43-0.91)
0.78 (0.60-1.03)
0.64 (0.48-0.86)
0.64 (0.49-0.84)

6.0%‡
3.9%
2.6%
3.8%
3.0%
1.9%
3.0%
3.5%
2.9%
3.7%
4.3%
5.5%
3.8%
4.3%
4.7%
6.8%
3.2%
3.3%

1.00
0.40 (0.32-0.49)
0.24 (0.16-0.36)
0.47 (0.36-0.61)
0.33 (0.21-0.51)
0.21 (0.09-0.48)
0.37 (0.19-0.74)
0.30 (0.21-0.43)
0.26 (0.16-0.41)
0.30 (0.06-1.42)
0.44 (0.25-0.79)
0.52 (0.28-0.94)
0.38 (0.17-0.86)
0.47 (0.29-0.77)
0.61 (0.30-1.24)
0.74 (0.46-1.19)
0.39 (0.20-0.76)
0.36 (0.19-0.66)

*The totals and percentages were calculated for survivors aged ≤69 years.
From a GEE multivariable logistic regression model controlling for age at questionnaire completion (≤69 years), gender, legal
marital status, SEC, educational attainment, and region, and took into account the GHS weighting factor, for the likelihood of
consuming over the recommendations for weekly alcohol units or consuming harmful weekly amounts of alcohol.
‡
These are the unweighted values from the GHS. Using the GHS weighting factor, the weighted percentage of those consuming
over recommended levels and consuming harmful weekly amounts of alcohol from the GHS were 26.6% and 6.3%, respectively.
§
These do not sum the total number of survivors used because the category brain not irradiated does not include the survivors
for whom we have no record of their radiotherapy; this was for all survivors (n = 2,089), for CNS neoplasm survivors (n = 294),
and for leukemia survivors (n = 512).
†

Survivors of a central nervous system (CNS) neoplasm
or leukemia were least likely to be a current drinker compared with the general population: OR (99% CI), 0.34 (0.290.41) and 0.50 (0.42-0.61), respectively. The deficit among
CNS neoplasm survivors receiving brain irradiation was
greater [0.29 (0.23-0.37)] than among CNS neoplasm survivors not so treated [0.49 (0.37-0.65)]. Leukemia survivors
receiving brain irradiation were less likely to be a current
drinker than the general population [0.61 (0.49-0.75)], but
this was not the case for leukemics not receiving brain irradiation [0.68 (0.38-1.23)], although the numbers available
for the latter comparison were small.
For the remaining childhood cancer types, only survivors of non–Hodgkin's lymphoma or a bone sarcoma
were no different to the general population for the odds
of being a current drinker.
Consuming over the weekly drinking recommendations. Overall, survivors were less likely to be consuming

www.aacrjournals.org

over recommended levels than the general population
[OR (99% CI): 0.65 (0.58-0.73)], and this deficit was again
seen to be greater among survivors receiving brain irradiation [0.52 (0.43-0.62)] than among survivors not so
treated [0.78 (0.69-0.89); Table 5].
Survivors of a CNS neoplasm [0.50 (0.41-0.62)] or leukemia [0.54 (0.45-0.64)] were least likely to be consuming
over recommended levels when compared with the general population, and again, this deficit was greater for
those survivors who had received brain irradiation compared with those not so treated.
Of the remaining childhood cancer types, survivors of
soft tissue sarcoma, non–Hodgkin's lymphoma, Wilms'
tumor, or Hodgkin's lymphoma were no different to the
general population for the likelihood of consuming over
recommended levels.
Consuming harmful amounts of alcohol. Overall, survivors were less likely to be consuming harmful
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amounts of alcohol than the general population [OR
(99% CI): 0.40 (0.32-0.49)]. This deficit was again observed to be greater for survivors receiving brain irradiation [0.24 (0.16-0.36)] than among survivors not so
treated [0.47 (0.36-0.61); Table 5].
Leukemia or CNS neoplasm survivors were least likely
to be consuming harmful amounts of alcohol compared
with the general population [0.30 (0.21-0.43) and 0.33
(0.21-0.51), respectively] and even less so among those
who received brain irradiation.
Of the remaining childhood cancer types, survivors of
bone sarcoma or soft tissue sarcoma were no different to
the general population for the odds of consuming harmful amounts of alcohol.

Discussion
This is the largest ever population-based study of alcohol consumption among adult survivors of childhood
cancer. After taking into account demographic, social,
and economic differences between the BCCSS and the
general population, survivors were less likely to be a
current drinker [OR (99% CI): 0.52 (0.46-0.60)], drinking
over weekly recommendations [0.65 (0.58-0.73)], and
consuming harmful amounts of alcohol [0.40 (0.320.49)] when compared with levels expected from the
general population.
In adolescent survivors of childhood cancer, it has
been reported that, compared with peers or population
data, they are either less likely to be a current alcohol
drinker (17, 18) or binge drinker (17), or no different
to comparators for being a current drinker (18, 19).
Among 10,398 adult survivors of childhood cancer within the North America treatment centre-based cohort, the
Childhood Cancer Survivor Study (CCSS), current
drinking was slightly more prevalent in survivors than
in a national sample of peers [OR (95% CI): 1.1 (1.0-1.2)]
but not when compared with siblings [0.6 (0.5-0.6)].
CCSS survivors were slightly less likely to be involved
in both risky drinking [compared with peers: 0.9 (0.81.0) and siblings: 0.7 (0.6-0.8)] and heavy drinking [compared with peers: 0.8 (0.7-0.9) and siblings: 0.7 (0.6-0.8);
ref. 20]. In a population-based Canadian study of 1,263
adult survivors of childhood cancer, survivors were less
likely to be binge drinkers [OR (95% CI): 0.7 (0.6-0.8)]
than controls (21).
Current drinkers among survivors of non–Hodgkin's
lymphoma, Hodgkin's lymphoma, Wilms' tumor, bone
sarcoma, and soft tissue sarcoma were similar to the general population in terms of exceeding weekly recommendations or harmful limits, whereas other survivors were
less likely than the general population to indulge in such
practices. In the CCSS, cancer type was associated with
the drinking outcomes investigated, and survivors of
Hodgkin's lymphoma, Wilms' tumor, and bone sarcoma
were more likely to be heavy drinkers compared with
leukemics (20). Adverse drinking behaviors among these
particular childhood cancer survivors could place them
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at an even higher risk of a variety of late effects, which
are known to result from exposure to anthracycline drugs
and abdominal/chest irradiation (5, 6). Alcohol could increase already elevated risks for a second cancer (22, 23),
particularly of the upper digestive tract and breast
(24-27), and it could also increase preexisting elevated
risks of cardiac sequelae (28, 29), hepatic dysfunction
(30), and osteoporosis (31).
It is of concern that survivors of cancer types (Hodgkin's lymphoma, soft tissue sarcoma, and Wilms' tumor)
associated with the highest adverse drinking behaviors,
compared with the general population, are those who
we previously reported to be more likely to be a current
smoker, have greater rates of initiating smoking, and
have some of the highest odds of smoking prevalence
compared with the general population (32). Drinking
and smoking behaviors have been reported to be related
(5), and survivors who are moderate to heavy smokers
are more likely to drink over alcohol recommendations
than light smokers (33). This is of concern because alcohol and tobacco interact in relation to the risk of cancers
of the mouth, pharynx and larynx, and esophagus (3).
Butterfield et al. (33) suggest that success in changing
one harmful health behavior might increase motivation
and self-confidence to change another risky behavior.
One treatment factor associated with drinking behavior was radiotherapy, and those receiving brain irradiation were less likely to be a current drinker and less
likely to be consuming over recommendations than survivors not treated with radiotherapy. Furthermore, when
survivors receiving brain irradiation were compared with
the general population, a larger deficit in drinking behavior was seen compared with that for survivors not so treated. Such an association between drinking and brain
irradiation has been reported by others (20, 21), and the
social effect of the neuro-cognitive deficits associated
with brain irradiation may be an influencing factor (21).
Mental health was significantly associated with drinking over that recommended; survivors who had some or
no emotional limitations were less likely to be drinking
over that recommended than survivors who had considerable emotional limitations. Carswell et al. (21) observed that childhood cancer survivors with substantial
stressful life events had odds of being a binge drinker
nearly three times that of those who had no stressful life
events. In addition, those with lower life satisfaction
were more likely to be a binge drinker (21). In the CCSS,
survivors with depression, anxiety, somatization, or cancer-related anxiety were all at an increased risk of heavy
drinking (20). Feeling more susceptible to the late effects
of cancer and worrying more about the effect of cancer
treatment have also been seen to predict alcohol use in
childhood cancer survivors (5). A significant minority of
survivors may experience posttraumatic stress disorder
related to their childhood cancer (34). These survivors
may be engaging in adverse drinking behaviors to cope
with the stresses of life (21). Interventions that help survivors cope with stress and the psychological strain of
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their cancer may also encourage adoption of healthy lifestyle choices (35).
The weekly and harmful drinking recommendations
used in our study were those intended for the general
population, but it is possible that risks to health from alcohol may start to increase from different levels of consumption depending on other health risks (11), and it is
suggested that no level of alcohol consumption is riskfree in relation to cancer incidence (36). It is reasonable
to suggest that childhood cancer survivors should therefore be made aware that the health risks they may face
could be exacerbated by a lower level of alcohol consumption than is recommended for the general population. Guidelines from the Children's Oncology Group in
North America explore alcohol use in detail and specify
it, for example, as a risk factor in increasing the potential
long-term effect of radiation on the gastrointestinal and
hepatic system and on the urinary tract (37). These guidelines also refer to risks of drinking alcohol with respect to
bone, dental and liver health, and the increased risk of
second cancers, particularly breast and oral cancer (37).
In published clinical follow-up guidelines concerning
survivors of childhood cancer in Britain, there is limited
specific guidance on alcohol use in survivors (38, 39), and
some survivor information specifies only that alcohol
should be drunk in moderation in relation to the risk of
second cancers (40). In addition, a recent investigation
from one region in Britain found that health behaviors
were not frequently discussed during follow-up consultations, although the young adult cancer survivors would
have desired it (41). We suggest that UK guidelines
should be strengthened in view of these findings.
Previously in adolescent cancer survivors, a brief
broad-based counseling approach for multiple health behaviors and a short educational intervention to influence
decision making and risk reduction had limited value in
achieving long-term changes to lifestyle choices (5, 42,
43), whereas a peer-delivered smoking intervention was
found to improve quit rates in adult survivors of childhood cancer compared with self-help (44). Interventions
to control drinking behavior are complex (1, 45), but

evidence from these interventions should be used when
developing alcohol and smoking interventions for BCCSS
survivors.
Future survivors of childhood cancer should be advised of the health risks associated with alcohol consumption early in their follow-up care because early
initiation of drinking has been associated with heavier
drinking later in life (20). For current adult survivors of
childhood cancer, help should be given to those who
have harmful drinking behaviors: we have identified survivor groups with adverse drinking behaviors to which
lifestyle interventions could be targeted in the first
instance.
Disclosure of Potential Conflicts of Interest
No potential conflicts of interest were disclosed.

Acknowledgments
The BCCSS is guided by a Steering Group comprising Professor
Douglas Easton (chair), Professor Michael Hawkins (secretary),
Dr. Helen Jenkinson, Dr. Meriel Jenney, Dr. Emma Lancashire, Professor
Kathryn Pritchard-Jones, Professor Michael Stevens, Mr. Charles Stiller,
Dr. Elaine Sugden, Dr. Andrew Toogood, and Dr. Hamish Wallace. The
BCCSS benefits from the contributions of the Officers, Centers, and
individual members of the Children's Cancer and Leukemia Group, the
Childhood Cancer Research Group, and the Regional Pediatric Cancer
Registries. The BCCSS acknowledges the collaboration of the Office for
National Statistics, the General Register Office for Scotland, the
National Health Service Central Registers, the regional cancer registries,
health authorities, and area health boards for providing general
practitioner names and addresses, and the general practitioners
nationwide who facilitated direct contact with survivors. We are
particularly thankful to all survivors who completed a 40-page
questionnaire. Also thanks to all BCCSS staff who have given many
years of dedicated work to bring the BCCSS to fruition.

Grant Support
Cancer Research UK and Kay Kendal Leukaemia Fund.
The costs of publication of this article were defrayed in part by the
payment of page charges. This article must therefore be hereby marked
advertisement in accordance with 18 U.S.C. Section 1734 solely to indicate
this fact.
Received 01/06/2010; revised 03/03/2010; accepted 03/09/2010;
published online 05/06/2010.

References
1.

2.

3.

4.
5.

British Medical Association (BMA). Alcohol misuse: tackling the
UK epidemic. 2008, Available from: http://www.bma.org.uk/
images/Alcoholmisuse_tcm41_147192.pdf.
Department of Health (DH). Sensible drinking. The report of an interdepartmental working group. 1995, Available from: http://www.
dh.gov.uk/prod_consum_dh/groups/dh_digitalassets/@dh/@en/
documents/digitalasset/dh_4084702.pdf.
World Cancer Research Fund (WCRF), American Institute for
Cancer Research (AICR). Food, nutrition, physical activity and
the prevention of cancer: a global perspective. Washington
(DC): AICR; 2007.
Bhatia S, Sklar C. Second cancers in survivors of childhood cancer.
Nat Rev Cancer 2002;2:124–31.
Cox CL, McLaughlin RA, Steen BD, et al. Predicting and modifying
substance use in childhood cancer survivors: application of a conceptual model. Oncol Nurs Forum 2006;33:51–60.

www.aacrjournals.org

6.

Ford JS, Ostroff JS. Health behaviours of childhood cancer survivors:
what we've learned. J Clin Psychol Med Settings 2006;13:151–67.
7. Clarke S, Eiser C. Health behaviours in childhood cancer survivors: a
systematic review. Eur J Cancer 2007;43:1373–84.
8. Hawkins MM, Lancashire ER, Winter DL, et al. The British Childhood
Cancer Survivor Study: objectives, methods, population structure,
response rates and initial descriptive information. Pediatr Blood Cancer 2008;50:1018–25.
9. Department of Health. The health of the nation—a strategy for health
in England. London: HMSO; 1992.
10. Royal College of Physicians. Alcohol and the heart in perspective.
Sensible limits reaffirmed. Summary of the report of a working group
of the Royal College of Physicians, Psychiatrists and General Practitioners. J R Coll Physicians Lond 1995;29:266–71.
11. British Medical Association (BMA). Alcohol: guidelines on sensible
drinking. London: BMA; 1995.

Cancer Epidemiol Biomarkers Prev; 19(5) May 2010

Downloaded from cebp.aacrjournals.org on March 1, 2021. © 2010 American Association for Cancer Research.

1183

Frobisher et al.

12. Department of Health (DH). Safe. Sensible. Social. The next steps in
the National Alcohol Strategy. Available from: http://www.dh.gov.
uk/prod_consum_dh/groups/dh_digitalassets/@dh/@en/documents/
digitalasset/dh_075219.pdf.
13. Ware JEJ. SF-36 health survey: manual and interpretation guide.
Boston (MA): Nimrod Press; 1993.
14. Richards L, Fox K, Roberts C, et al. Living in Britain. No. 31. Results
from the 2002 General Household Survey. HMSO; 2004.
15. The Data Archive, University of Essex. General Household Survey
database. Available from: http://www.data-archive.ac.uk/.
16. Department of Health (DH). Health Survey (HS) for England 2003. Volume 2. Risk factors for cardiovascular disease. Series HS No. 13.
Available from: http://www.dh.gov.uk/prod_consum_dh/groups/
dh_digitalassets/@dh/@en/documents/digitalasset/dh_4098911.pdf.
17. Bauld C, Toumbourou JW, Anderson V, et al. Health-risk behaviours
among adolescent survivors of childhood cancer. Pediatr Blood
Cancer 2005;45:706–15.
18. Hollen PJ, Hobbie WL, Donnangelo SF, et al. Substance use risk behaviours and decision-making skills among cancer-surviving adolescents. J Pediatr Oncol Nurs 2007;24:264–73.
19. Hollen PJ, Hobbie WL. Decision making and risk behaviors of cancersurviving adolescents and their peers. J Pediatr Oncol Nurs 1996;13:
121–34.
20. Lown EA, Goldsby R, Mertens AC, et al. Alcohol consumption patterns and risk factors among childhood cancer survivors compared
to siblings and general population peers. Addiction 2008;103:
1139–48.
21. Carswell K, Chen Y, Nair RC, et al. Smoking and binge drinking
among Canadian survivors of childhood and adolescent cancers: a
comparative, population-based study. Pediatr Blood Cancer 2008;
51:280–87.
22. 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;93:618–29.
23. Jenkinson HC, Hawkins MM, Stiller CA, et al. Long-term populationbased risks of second malignant neoplasms after childhood cancer
in Britain. Br J Cancer 2004;91:1905–10.
24. Metayer C, Lynch CF, Clarke EA, et al. Second cancers among longterm survivors of Hodgkin's disease diagnosed in childhood and adolescence. J Clin Oncol 2000;18:2435–43.
25. Taylor AJ, Winter DL, Stiller CA, et al. Risk of breast cancer in female
survivors of childhood Hodgkin's disease in Britain: a populationbased study. Int J Cancer 2007;120:384–91.
26. Cohen RJ, Curtis RE, Inskip PD, et al. The risk of developing second
cancers among survivors of childhood soft tissue sarcoma. Cancer
2005;103:2391–6.
27. Bluhm EC, Ronckers C, Hayashi RJ, et al. Cause-specific mortality
and second cancer incidence after non-Hodgkin lymphoma: a report
from the Childhood Cancer Survivor Study. Blood 2008;111:4014–21.
28. Adams MJ, Duffy SA, Constine LS, et al. Cardiovascular effects of
cancer therapy. In: Schwartz CL, Hobbie WL, Constine LS, et al,
editors. Survivors of childhood and adolescent cancer. A
multidisciplinary approach. 2nd ed. Berlin Heidelberg: Springer;
2005, p. 133–59.

1184

Cancer Epidemiol Biomarkers Prev; 19(5) May 2010

29. Diller L, Chow EJ, Gurney JG, et al. Chronic disease in the Childhood
Cancer Survivor Study Cohort: a review of published findings. J Clin
Oncol 2009;27:2339–55.
30. Hudson MM. Late gastrointestinal and hepatic effects. In: Schwartz
CL, Hobbie WL, Constine LS, et al, editors. Survivors of childhood
and adolescent cancer. A multidisciplinary approach. 2nd ed. Berlin
Heidelberg: Springer; 2005, p. 181–202.
31. Wasilewski-Masker K, Kaste SC, Hudson MM, et al. Bone mineral density deficits in survivors of childhood cancer: long-term follow-up
guidelines and review of the literature. Pediatrics 2008;121:705–13.
32. Frobisher C, Winter DL, Lancashire ER, et al. Extent of smoking and
age at initiation of smoking among adult survivors of childhood
cancer in Britain. J Natl Cancer Inst 2008;100:1–14.
33. Butterfield RM, Park ER, Puleo E, et al. Multiple risk behaviours
among smokers in the childhood cancer survivors study cohort. Psychooncology 2004;13:619–29.
34. Rourke MT, Kazak AE. Psychological aspects of long-term survivorship. In: Schwartz CL, Hobbie WL, Constine LS, et al, editors. Survivors of childhood and adolescent cancer. A multidisciplinary
approach. Pediatric Oncology. 2nd ed. Springer: Berlin Heidelberg;
2005, p. 295–304.
35. Tercyak KP, Donze JR, Prahlad S, et al. Multiple behavioural risk factors among adolescent survivors of childhood cancer in the survivor
health and resilience education (SHARE) programme. Pediatr Blood
Cancer 2006;47:825–30.
36. Allen NE, Beral V, Casabonne D, et al. Moderate alcohol intake and
cancer incidence in women. J Natl Cancer Inst 2009;101:296–305.
37. Children's Oncology Group. Long-term follow-up guidelines for survivors of childhood, adolescent, and young adult cancers. Version 3.
0 Cure search. 2008, Available from: http://www.survivorshipguidelines.org.
38. United Kingdom Children's Cancer Study Group and Late Effects
Group. Therapy based long term follow-up. Practice statement. Second edition. Available from: http://www.cclg.org.uk/public/followup/
PracticeStatement/index.html.Group.
39. Scottish Intercollegiate Guidelines Network. 76 Long term follow-up
of survivors of childhood cancer. A national clinical guideline. Available from: http://www.sign.ac.uk.
40. Aftercure. Fact sheets. Available from: http://www.aftercure.org.
41. Absolom K, Eiser C, Michel G, et al. Follow-up care for cancer survivors: views of the younger adult. Br J Cancer 2009;101:561–7.
42. Hudson MM, Tyc VL, Srivastava DK, et al. Multi-component behavioural intervention to promote health protective behaviours in childhood cancer survivors: The Protect Study. Med Pediatr Oncol 2002;
39:2–11.
43. Hollen PJ, Hobbie WL, Finley SM. Testing the effects of a decisionmaking and risk-reduction programme for cancer-surviving adolescents. Oncol Nurs Forum 1999;26:1475–86.
44. Emmons KM, Puleo E, Park E, et al. Peer-delivered smoking counselling for childhood cancer survivors increases rate of cessation: The
Partnership for Health Study. J Clin Oncol 2005;23:6516–23.
45. Anderson P, Chisholm D, Fuhr DC. Effectiveness and cost-effectiveness of policies and programmes to reduce the harm caused
by alcohol. Lancet 2009;373:2234–46.

Cancer Epidemiology, Biomarkers & Prevention

Downloaded from cebp.aacrjournals.org on March 1, 2021. © 2010 American Association for Cancer Research.

Extent of Alcohol Consumption among Adult Survivors of
Childhood Cancer: The British Childhood Cancer Survivor
Study
Clare Frobisher, Emma R. Lancashire, Raoul C. Reulen, et al.
Cancer Epidemiol Biomarkers Prev 2010;19:1174-1184.

Updated version

Cited articles
Citing articles

E-mail alerts
Reprints and
Subscriptions
Permissions

Access the most recent version of this article at:
http://cebp.aacrjournals.org/content/19/5/1174

This article cites 28 articles, 4 of which you can access for free at:
http://cebp.aacrjournals.org/content/19/5/1174.full#ref-list-1
This article has been cited by 3 HighWire-hosted articles. Access the articles at:
http://cebp.aacrjournals.org/content/19/5/1174.full#related-urls

Sign up to receive free email-alerts related to this article or journal.
To order reprints of this article or to subscribe to the journal, contact the AACR Publications
Department at pubs@aacr.org.
To request permission to re-use all or part of this article, use this link
http://cebp.aacrjournals.org/content/19/5/1174.
Click on "Request Permissions" which will take you to the Copyright Clearance Center's (CCC)
Rightslink site.

Downloaded from cebp.aacrjournals.org on March 1, 2021. © 2010 American Association for Cancer Research.

