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Abstract

Background—Survivors of pediatric cancer have elevated risks of mortality and morbidity.
Many adverse late effects associated with cancer treatment (e.g. second cancers, cardiac and
pulmonary disease) are also associated with cigarette smoking, suggesting survivors who smoke
may be at high risk for these conditions.

Methods—We examined self-reported smoking status in 9,397 adult survivors of childhood
cancer across 3 questionnaires (median time interval 13 years). Smoking prevalence among
survivors was compared to siblings and expected prevalence based on age-, sex-, race-, and
calendar time-specific U.S. population rates. Multivariable regression models examined
characteristics associated with longitudinal smoking patterns across all three questionnaires.

Results—At baseline, 19% of survivors were current smokers, compared with 24% of siblings
and 29% expected based on U.S. rates. Current smoking among survivors dropped to 16% and
14% on follow-up questionnaires, with similar decreases in siblings and expected prevalence.
Characteristics associated with consistent never smoking included higher household income
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(relative risk 1.16, 95% confidence interval 1.08-1.25), higher education (1.32, 1.22-1.43), and
receipt of cranial radiation therapy (1.08, 1.03-1.14). Psychological distress (0.86, 0.80-0.92) and
heavy alcohol drinking (0.64, 0.58-0.71) were inversely associated. Among ever smokers, higher
income (1.17, 1.04-1.32) and education (1.23, 1.10-1.38) were associated with quitting, whereas
cranial radiation (0.86, 0.76-0.97) and psychological distress (0.80, 0.72—0.90) were associated
with not having quit (0.85, 0.76-0.96). Development of adverse health conditions was not
associated with smoking patterns.

Conclusion—Despite modest declines in smoking prevalence, the substantial number of
consistent current smokers reinforces the need for continued development of effective smoking
interventions for survivors.
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Introduction

Progress in biology and therapy have dramatically improved outcomes for pediatric cancers,
with overall five-year survival rates now exceeding 80%.! This improvement in survival
prompted increased emphasis on the long-term health of survivors, who maintain an
elevated risk of mortality and morbidity compared to the general population many decades
after their initial cancer treatment.2= Childhood cancer survivors have an increased risk of
second cancers, pulmonary complications, cardiac disease, fertility impairments, and many
other adverse late effects.*~2 Smoking is an established risk factor for many of these
outcomes in the general population, suggesting that childhood cancer survivors who smoke
may have particularly elevated risk that may be partially preventable. Therefore, it is
essential to characterize smoking behaviors among childhood cancer survivors across their
lifespan, and to identify opportunities for promation of smoking prevention and cessation in
this high risk group.

Numerous studies have examined smoking prevalence in childhood cancer survivors, and
some have identified risk factors for smoking initiation or cessation.10-1° However, these
studies have typically included data from only a single questionnaire, precluding them from
detailing changes in smoking behaviors over time. The prevalence of smoking in the general
population has decreased in recent decades in the United States,20 but it is unclear how this
temporal trend has impacted smoking in childhood cancer survivors. At the individual level,
identification of characteristics associated with long-term smoking patterns could inform
future prevention and control efforts.

A previous analysis by Emmons et al. examined smoking behaviors in survivors of
childhood cancer using data from the baseline questionnaire of the Childhood Cancer
Survivor Study (CCSS), which was administered starting in 1994.12 The goal of the present
study was to extend that work by examining smoking status reported in two subsequent
CCSS follow-up questionnaires completed on average 8 and 13 years later, comparing the
prevalence of smoking among survivors, siblings, and the comparable U.S. general
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population. Additionally, we examined long-term participants in CCSS to identify
characteristics associated with patterns of consistent never smoking status or consistent
current smoking status.

Materials and Methods

Population

The CCSS, described in detail previously,21-23 is a retrospective cohort study of five year
survivors following diagnosis prior to age 21 years with selected cancers (leukemia, central
nervous system tumors, Hodgkin lymphoma, non-Hodgkin lymphoma, kidney tumors,
neuroblastoma, soft tissue sarcoma, and bone tumors) at one of 26 collaborating institutions
between January 1, 1970 and December 31, 1986. The study was approved by the
Institutional Review Board at each institution, and participants provided informed consent.
A total of 14,358 returned the baseline questionnaire, and participants were very similar to
non-participants with regard to gender, cancer diagnosis, age at diagnosis, age at contact,
and type of cancer treatment. Race/ethnicity could not be compared because these data were
not available for non-participants.2l: 22 Follow-up questionnaires that included smoking
questions were administered beginning in 2003 (referred to here as follow-up 1 or FU1) and
2007 (referred to here as follow-up 2 or FU2) to participants who were alive and had not
refused further participation in the study. The mean time intervals from baseline
(administered 1994-1999) to FU1 and FU2 were 7.6 and 12.5 years, respectively.
Participants less than 18 years of age at the time of the questionnaire were excluded from the
current analysis due to the use of parental report data, as were those who completed the
questionnaire but failed to provide data on smoking status. Figure 1 describes participation
flow for the cohort included in this study from baseline to FU2.

A randomly selected population of 4023 siblings of childhood cancer survivors in CCSS was
recruited to serve as a comparison group and completed the baseline questionnaire.2! Of
these, 73% and 59% completed FU1 and FU2, respectively. Data on the prevalence of
smoking status in the general population were obtained from the National Health Interview
Survey (NHIS), a cross-sectional household interview survey providing information on the
health of the civilian non-institutionalized population of the United States.24

Primary Outcomes

Self-reported smoking status was derived from two items repeated across all questionnaires.
Participants were asked whether they had ever smoked at least 100 cigarettes in their
lifetime, and then if they answered “yes”, whether they currently smoke cigarettes. Based on
answers to these questions participants were categorized as never smokers (<100 cigarettes
smoked during lifetime), former smokers (=100 cigarettes during lifetime, but not smoking
currently on some or all days), or current smokers (=100 cigarettes during lifetime and
currently smoking on some or all days) at each questionnaire time point.

Independent Variables

Questionnaires completed by childhood cancer survivors and siblings included items
assessing demographics, medical conditions, lifestyle behaviors, and psychosocial variables.
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Data on radiation and chemotherapy treatments received during the first 5 years after
childhood cancer diagnosis were abstracted from medical records. Region-specific
dosimetry data were calculated for recipients of radiotherapy, and survivors were
categorized by whether they had received cranial or chest radiation of any dose.25
Chemotherapeutic agents were categorized based on existing evidence as toxic to the heart
(anthracyclines) or pulmonary system (bleomycin, busulfan, carmustine (BCNU), lomustine
(CCNU), or cyclophosphamide). Self-reported medical condition data were used to
categorize chronic health conditions using the Common Terminology Criteria for Adverse
Events, version 4.0, as previously described.3: 26 Participants completed the Brief Symptom
Inventory-18 (BSI-18) as part of the baseline questionnaire, and those with T-scores of 63 or
higher on any of the depression, anxiety, or somatization subscales were categorized as
having psychological distress.2”: 28 Heavy alcohol drinking was defined as >4 drinks per day
or >14 per week for men and >3 drinks per day or >7 per week for women.

Statistical Analysis

Descriptive statistics were calculated for participants in each questionnaire, and baseline
characteristics were compared between participants in the baseline questionnaire who did
and did not provide smoking status information in the FU1 questionnaire. To account for
differential attrition by factors potentially related to smoking status (e.g. sex, race,
education, household income; see Supplemental Table 1), we used multiple imputation to
assign smoking status values to participants who were age =18 years at baseline but did not
complete the FU1 questionnaire or did not answer the smoking status questions, excluding
those who died prior to FU1 (see Supplementary Materials for details).

We examined the cross sectional prevalence of smoking status among childhood cancer
survivors and siblings at least 18 years of age based on respondents to each of the baseline,
FU1 and FU2 questionnaires. To assess the potential impact of attrition bias, we also carried
out a sensitivity analysis comparing prevalence estimates in FU1 with and without inclusion
of participants with imputed smoking status. Due to the lengthy time interval since baseline,
we did not impute smoking status for non-respondents to the FU2 questionnaire and thus
presented only the prevalence among those who responded.

To compare the prevalence of smoking status in CCSS participants with that in a
comparable U.S. general population at similar points in time, we used NHIS population
age-, sex- and race-specific prevalence rates of smoking from 1997, 2003 and 2007. The
baseline CCSS data were collected from 1994-1999; we used NHIS 1997 for comparison
because a revised format of the NHIS survey was instituted in that year. The expected
prevalence of smoking among CCSS survivors if they had the same smoking prevalence as
the U.S. population was calculated by weighting the U.S. age-, sex- and race-specific
prevalences by the distribution of these factors in CCSS survivors.

Longitudinal data provided by participants who completed all three CCSS questionnaires
(baseline, FU1 and FU2) were utilized to evaluate long term smoking patterns. Survivors
were categorized first as either consistent never smokers (i.e. those who reported never
smoking on all questionnaires) or ever smokers. Ever smokers were then further categorized
as either consistent current smokers (i.e. those who reported current smoking on all
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questionnaires) or quitters (i.e. those who reported former smoking, except those who then
reported current smoking on FU2).

Among all participants with three smoking status reports, we identified characteristics
associated with consistent never smoking compared to ever smoking using generalized
linear models with robust variance estimation to account for within subject correlation. A
log-link function was used to directly obtain relative risks (RR) and 95% confidence
intervals (95% CI) from multivariable models including age at diagnosis (0-9 years; 10-20
years), age at last questionnaire (<30 years; 30-39 years; =40 years), sex, race/ethnicity
(non-Hispanic white; other), household income (<$20,000 per year; $20,000-$59,999; >
$60,000), education (high school or less; some education after high school), presence or new
development of severe/disabling/life-threatening chronic conditions (CTCAE grade 3 or 4),
psychological distress (yes/no), heavy alcohol drinking (yes/no), and receipt (yes/no) of the
following treatments: cranial radiation therapy, chest radiation, cardio-toxic chemotherapy,
and pulmonary-toxic chemotherapy. Similar methods were used to identify factors
associated with quitting compared to consistent current smoking among all ever smokers.

The 9397 survivors =18 years of age at baseline were 53% male and were predominantly
less than 35 years of age (87%, mean age 28 years), non-Hispanic white (84%), and had
received some education beyond high school (65%). In addition to being older, participants
in FU1 and FU2 were more likely to be female, non-Hispanic white, and in higher categories
of household income and education compared to baseline (Table 1). They were also younger
at childhood cancer diagnosis, more likely to have been diagnosed with leukemia or kidney
tumors, and less likely to have been diagnosed with Hodgkin lymphoma or cancers of the
central nervous system.

The prevalence of current smoking among participating CCSS survivors at baseline was
19%, compared to the 29% that would have been expected based on prevalence rates in the
U.S. population at the time of the survey and the 24% reported among siblings (Figure 2).
Current smoking among survivors was less common in the subsequent questionnaires,
dropping to 16% at FU1 and 14% at FU2, with corresponding increases in the prevalence of
former smoking (12% at baseline; 16% at FU1; 19% at FU2). Similar decreases in the
prevalence of current smoking were observed after standardization to U.S. general
population rates (24% in 2003; 20% in 2007) and in siblings (20% at FU1; 16% at FU2).
After imputation to account for non-respondents in FU1, the prevalence of current smoking
in survivors increased from 16% to 17% (Supplemental Table 2).

Among survivors who completed all three questionnaires (mean age 40 years at FU2), 72%
maintained never smoking status. In multivariable models (Table 2), consistent never
smoking was significantly, although modestly, associated with higher household income
(RR=1.16), higher education (RR=1.32), and receipt of cranial radiation as therapy for
childhood cancer (RR=1.08). Older age at cancer diagnosis (RR=0.94) and older age at last
questionnaire (RR=0.86) were significantly inversely associated with never smoking, as
were psychological distress (RR=0.86) and heavy drinking (RR=0.64). Notably, there was
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no association with receipt of chest radiation or chemotherapy known to be toxic to the
lungs or heart nor with the development of severe or disabling chronic health conditions.
Univariate associations were not substantively different from the multivariable model results
listed in Table 2.

Of 1292 participants who reported ever smoking at FU2, 63% reported they were not
currently smoking, suggesting at least temporary success in quitting. Among participants
who initiated smoking at some point in their lives, characteristics significantly associated
with quitting (Table 2) included higher household income (RR=1.17) and higher education
(RR=1.23). Receipt of cranial radiation was inversely associated with quitting (RR=0.86),
indicating that those who received cranial radiation were more likely to remain current
smokers over the course of follow-up. Psychological distress was also significantly
associated with continued current smoking (RR=0.80).

Discussion

In this study we extended previous analyses of smoking in CCSS participants by
incorporating data from two follow-up questionnaires, showing a modest decline in the
prevalence of current smoking from 19% at baseline to 17% and 14% among those
participating on average 8 and 12 years later. This decline appears to be consistent with
broader temporal and age-dependent trends in smoking status in the U.S., as evidenced by
similar decreases in current smoking reported for siblings and the comparable general
population. The more recent estimates suggest that while survivors continue to smoke at a
rate below those of siblings and the general population, the prevalence of current smoking
remains high for a group already at risk for poor cardiopulmonary outcomes and second
cancers, emphasizing the importance of continued smoking prevention and cessation efforts
in this group.

Although smoking has been clearly linked to risk of numerous chronic health conditions,2?
neither having one or more severe/disabling/life-threatening chronic health conditions at
baseline nor developing such a condition during follow-up were associated with longitudinal
smoking status patterns in CCSS participants. This novel result reflects the powerful
influence of nicotine addiction in smokers and emphasizes the need for increased efforts to
reinforce the substantial negative impact of beginning or continuing to smoke in childhood
cancer survivors. There may be opportunities to leverage the fact that many survivors have
already experienced adverse effects of their cancer treatment, potentially increasing the
saliency of anti-smoking messages. Survivors experiencing chronic health conditions likely
have increased interaction with the healthcare system, so increased emphasis on addressing
tobacco use in the clinical setting (e.g. as recommended in Public Health Service
guidelines3?) is particularly important in this group.

Survivors who may be at risk for pulmonary or cardiac late effects due to their initial cancer
therapies had similar patterns of smoking prevalence to those not exposed to agents with
known toxicity, suggesting a need for additional education regarding the potential for
smoking to exacerbate already elevated risk levels. This finding extends that of Emmons et
al. from the CCSS baseline questionnaire alone, where receipt of pulmonary-toxic treatment
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was inversely associated with ever initiating smoking, but not with overall prevalence of
current smoking.12 Similarly, our results confirm that receipt of cranial radiation therapy
was associated with a long-term never smoking pattern, but also with not quitting over time
among survivors who ever smoked. Cranial radiation has been associated with neuro- and
neuropsychological impairments ranging from mild to severe that may leave survivors more
dependent on others or living in restricted environments, potentially limiting their
opportunities to smoke or exposure to situations that facilitate smoking initiation.12: 13 The
mechanism for an inverse association between cranial radiation and quitting is unclear, but
may be related to neurocognitive deficits. The inverse association between older age at
diagnosis and never smoking may reflect smoking initiation prior to cancer diagnosis in
teens.

Our results concur with existing evidence in childhood cancer survivors and the general
population that both lower household income and lower education are associated with
becoming and remaining a current smoker. 12: 13. 31, 32 Similarly in line with previous
research, the presence of psychological distress or heavy alcohol drinking at the baseline
questionnaire was inversely associated with never smoking, and ever smokers with
psychological distress were less likely to quit.33 34 Although our study assessed prevalence
and thus was not designed to determine temporality of these associations, both alcohol and
psychological distress should be considered in design of interventions.

The previous study in CCSS by Emmons et al. reported 17% current smoking at baseline.1?
Our analysis differed in that we excluded participants with missing smoking status at
baseline, resulting in the 19% current smoking reported here. Our results extend previous
work in CCSS and other studies by providing more recent prevalence estimates with data
collected from 2003-2005 and 2007—-2009. Another large cohort study of childhood cancer
survivors in Britain (71% of whom were under age 35) reported a current smoking
prevalence of 20%, assessed at one point in time primarily from 2001-2003. British
survivors had significantly lower odds of being a current smoker compared to the general
population.13 Similarly, in CCSS, the rate of smoking initiation in survivors at baseline was
27% less than expected based on the general population rates, whereas the rate of smoking
cessation was 22% higher than expected.12 Our results suggest a modest decline in the
prevalence of current smoking over time among survivors, with a similar decline among
siblings over the same time period, reflecting smoking trends in the general population.

The relevant literature on smoking prevention and cessation interventions in childhood
cancer survivors has been reviewed elsewhere,34 35 but two cessation interventions are
noteworthy for having been conducted within the CCSS cohort. The Partnership for Health
Study (PFHS) was a randomized controlled trial in which 796 current smokers from CCSS
were randomized to either self-help or a peer-led telephone counseling intervention.36 The
self-reported quit rate was modestly but significantly higher in the counseling intervention
group compared to the self-help group at 12 months (15% vs. 9%) and remained significant
among those followed-up again at 2—6 years post-randomization.3: 38 Only 15% of current
smokers in our analysis of longitudinal smoking patterns were participants in the PFHS trial,
and among this subgroup there was no difference in smoking status by intervention versus
control group. Another randomized controlled trial randomized 519 smokers to two different
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tobacco quitline interventions that also included nicotine replacement therapy.3° Notably,
recruitment for this intervention occurred after completion of the follow-up questionnaires.
Although self-reported cessation rates in the trial were comparable to other intervention
studies in survivors (7 day point prevalence = 21%), the rates of cotinine-verified smoking
cessation in both quitline groups was less than 2% at 12 months. These intervention studies
highlight how difficult it is to meaningfully change long-term smoking behavior, but the
substantial number of CCSS survivors who self-reported consistent current smoking in our
analysis clearly calls for continued work in this area. A recent study demonstrating that even
moderate smoking exposure negatively impacted pulmonary function in a relatively young
group of childhood cancer survivors (median age 35) emphasizes the importance of early
intervention.40

Notable strengths of our analysis included the large cohort of childhood cancer survivors,
the wealth of data collected in CCSS on demographic and treatment characteristics, the
ability to examine the impact of chronic health conditions, and collection of smoking status
data at multiple points in time. A clear limitation is reliance on self-reported smoking status.
In their quitline intervention study, Klesges et al. reported that 80% of participants claiming
abstinence from smoking who underwent cotinine testing failed biochemical verification.3?
Our prevalence estimates for current smoking in CCSS are likely underestimates of the true
smoking prevalence, although the magnitude of misclassification may be smaller in a cohort
study where participants do not feel pressure to meet the goals of an intervention study.*!
Childhood cancer survivors may be less likely to report current smoking compared to
siblings, and those participating in CCSS may have higher socioeconomic status than non-
participants, both of which may further contribute to underestimation of current smoking.
Never smoking was defined as less than 100 cigarettes smoked during the lifetime, which
may have misclassified some emergent smokers who had just started smoking as never
smokers. Attrition bias is a potential limitation of our analyses of the CCSS follow-up
questionnaires, as factors associated with continued study participation were also associated
with smoking. We accounted for attrition bias by employing multiple imputation to obtain
smoking status for the full cohort at the FU1 questionnaire, finding only a modest impact on
the prevalence of current smoking (17% versus 16%). The impact of attrition bias may have
been greater for the FU2 questionnaire, and the reported 14% prevalence of current smoking
is likely an underestimate. Finally, examination of characteristics associated with long term
smoking patterns was limited to the subgroup of survivors who were age 18 years or older at
baseline and completed both follow-up questionnaires, resulting in a sample with
overrepresentation of non-Hispanic whites and survivors with higher income and education.

Childhood cancer survivors have elevated risks for a wide range of adverse health outcomes,
and those risks continue to increase with advancing age.*2 43 By age 50 years, the majority
of survivors have experienced a severe, disabling, or life-threatening event or death. Thus, it
is important to monitor the health behaviors of aging survivors and to identify opportunities
to prevent further increases in risk. Our results from continued follow-up of a large cohort of
childhood cancer survivors indicate that 14% or more of survivors continue to be current
smokers, further exacerbating risk of morbidity and mortality. Effective interventions in this
population are urgently needed, particularly targeting survivors at the highest risk of adverse
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late effects. The difficulty of achieving long-term cessation suggests increased emphasis on
prevention of smoking initiation.

Supplement

ary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 2.
Prevalence of smoking among adult survivors of childhood cancer, prevalence expected in

CCSS survivor cohort based on sex, race, and age-specific rates in the U.S. population, and
prevalence among adult siblings

Cancer. Author manuscript; available in PMC 2016 November 15.



Page 14

Gibson et al.

(9'Lv) 6202 (L°2¥) 2108 (v'Lv) 229 (T'Lv) s18€ S3A Zowayd a1xal-Areuowing
(0'€2) 850T (6'8T) STET (6'81) T8ST (6'02) 59671 SOA uonelpes 1s8yD
(8°22) €821 (T'22) v88T (e°22) 182 (¢L2) 65SC SOA Adesay} uonelpel [elued
(8'TT) €75 (8'8) 519 (8'8) L€L (8'01) LTOT auog

(¥01) 6L¥ (z'6) 2€9 (T6) 292 (9'6) 206 BLWODJES 8NSSl) YOS

(8€) vL1 (6'9) 8Ly (9°9) 6vS (ov) zie eLIOJSE|qOINEN

(€9) 06¢ (e'6) L¥9 (¥'6) 062 (59) 119 (1owny swiin) Aaupryy

(T6) T2y (8'2) 2vs (81) 6v9 (¢6) 598 ewoydwiA| uniBpoHUON

(e87) Gv8 (6'€T) 596 (9°€1) TYIT (8'21) 091 ewoydwiA| unipoH

(2'6) 8 (2'6) 29 (9°01) v88 (92T) 08TT WASAs SNOAISU [e)jUaD

(s'0¢) LovT (5've) 96€¢ (T'v€) 2582 (9'62) 08L2 elwayna sisoufelp Jaoued
(€'v5) €05¢ (zov) 1622 (T6e) 2Lee (T°15) 008Y s1eak 0z-0T

(2'sv) v012 (8'65) 09TY (6'09) 2605 (6'8v) L6GY s1eak 60 sisoubelp 1e aby
(ov) €8T (L€1) 616 (9°0) ¥5 (¥'q) Los Pa1}193ds JON

(T02) 926 (6'01) 62 (5°27) 09¥T (6'62) €182 ss8| 10 ayenpeb [00yds YbIH

(6'9¢) 20LT (z've) ¥891 (T'L€) 660€ (0°'ge) s8ze aBa]j02 awos ‘Jooys ybiy 1sod

(0'6€) 96LT (z'19) 6SSE (8'vv) 158 (L'62) 26L2 alow Jo ayenpeld abaj0D uoryeanp3
(¢6) Sev (e'6) vv9 (6€T) vOTT (921) 2811 pai419ads 10N

(591) 852 (1'6) €9 (9°01) 288 (8'6T) L58T 000'02$ >

(0'6v) 8522 (9'2¢) 992¢ (6'L€) L9T€ (9'sv) 682Y 666'65$-000'02$

(e'52) 991T (0'6v) 90vE (9°2¢8) 9v1E (0°z2) v90C +000'09% aLodul pjoyssnoH
(28) €z0v (8'98) 9€09 (0'98) 2912 (0'v8) 0282 d1uedSIH 10U ‘@NYM Anoruyy3/e0ey
(€0) ¥T (5'sT) 080T (¥'q) 8y (€0) vz steak Gy

(yeT) 819 (2'Tv) 1062 (8'62) €6vC (Lz1) 9611 s1eak y—Gg

(8'8v) 052 (8'8¢€) 00L¢ (e'vv) v0OLE (9'Lv) 0LvY sreak ye-Gg

(¥'L€) s2LT (6'€) 022 (9°02) 6TLT (7'6€) L0 sreak y2-81 aireuuonsanb e by
(8'Lv) T0CC (6'Lv) zeee (e'6v) 22Ty (ces) L66Y aleN XS
(%) N (%) N (%) N

Np%w_ﬂ_ﬂw_u@% Elv mwm%quz w_s.\so__ou mwmu_mvuﬁzﬁw?%__o“_ m\mwmzﬁzv oulpsed ons1BReeYD

dn-mojjo) Burobuo yim Jadued pooyp|iyd JO SIOAIAINS Buowe sansialoeleyd Juswieal) pue aiydesbowsp Jo uonngrisig

T alqel

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Cancer. Author manuscript; available in PMC 2016 November 15.



Page 15

Gibson et al.

apiweydsoydo]aAd 1o ‘(NNDD) aunsnwol ‘(NNDG) aunsnuuied ‘ueyinsng ‘uldAwoa]q papnjoul Adesayiowayd 91xol-Areuow|nd

€
alreuuonsanb auljaseq ay} Wouiy sol m:oﬁm\_msom
'ZN4 e O=U ‘TN 18 0 =U ‘auljaseg e gT=U :alreuuonsanb ay) uo snyes Bujows 1odal Jou pip oym T ainbi4 ui 8|qibifs syuedionied m@u:_oxm_H
(1'8) 628 (7'¥1) 866 (e01) 798 (58) s6L +2
(9°€2) 8801 (9'%2) 80T (T°€2) 06T (z'z2) 8802 T
SUOIIIPUOD 21U0IYD
(2'89) ¥1E (1'19) Svey (9'99) 0255 (€'69) ¥159 0 Buuareauyy -aj11/6urgesIp/a1anes JO JaquIinN
('6€) 2891 (z'ov) 0652 (8'6€) S¥0E (8°2€) €90¢ SBA sautjohoeiyuy
(%) N (%) N (%) N
(209v=N) b (1569=N) (#9e8=N) (%) N _
wa\__m:r_o_mw: eV (zn4) z dn-mojjo4 (tn4) T dn-mojj04 Hﬁhmmmlzv sulpsed JlIs1BIde ey

Author Manuscript

Author Manuscript

Author Manuscript Author Manuscript

Cancer. Author manuscript; available in PMC 2016 November 15.



Page 16

Gibson et al.

S0

ce0

190

100

¢000°0

<000

160

€0

¥6'0

(s0ualayal) 0O'T
(T12'1-26'0) 90°'T
(0T'T-26'0) TO'T

(s0ualayal) 0O'T
(ST'1-96'0) SO'T

(souaJayas) 0O'T
(£0'1-06'0) 86'0
(soualayal) 0O'T
(LT'1-86°0) L0°T
(s0ualayal) 0O'T
(26'0-92'0) 980
(souaJayas) 0O'T
(8e'T-0TT) €21
(soualayal) 0O'T
(ee'1T-v0T) LT'T
(ST'T-16'0) 20°T
(soualayal) 0O'T
(ST'T-28'0) 00T
(s0ualayal) 0O'T
(€0'7-88'0) 560
(souaJayal) 0O'T
(98'1-79°0) 60T
(58'1-59'0) 60T
(souaJayal) 0O'T
(€0'1-€8°0) €6'0
(soualayal) 0O'T

190

8¢0

[0)40]

9’0

2000

T000°0>

70000

ST'0

6.0

€00

¢00

(soualayal) 00'T
(€T'1-96'0) ¥0'T
(S0T-¥6'0) 00'T
(soualayal) 00'T
(60'1-86'0) €0°T
(soualtayal) 00'T
(80T-26'0) 20'T
(souaJayal) 00'T
(807-26'0) 20'T
(soualtayal) 00'T
(r11-€07) 80T
(soualtayal) 00'T
(ev1-zzT) 2eT
(souaJayal) 00'T
(S21-80T) 9T'T
(0zT-70T) 2T'T
(souaJayal) 00'T
(e1'1-86'0) SO'T
(soualtayal) 00'T
(S07-96'0) TO'T
(souaJayal) 00'T
(907-02'0) 980
(€1°1-52'0) 26'0
(soualayal) 00'T
(66:0-68'0) ¥6'0
(souaJayal) 00'T

abuey) oN
+C

T

0

SOA

ON

SOA

ON

SOA

ON

SOA

ON

Jooyas ybiH <
Jooyas ybiH s
+000'09$
666'65$000'0¢$
000°02$>
SEle)
ojuedsiH 10U ‘ONUM
alews

alen

sieah oy
sreak 6E—0€
sreak 0g>
sieak 0Z-0T
sreak 6-0

SuoIIPU0d BuljgesIp/aianss Mau Jo Juswdojsnsg

ZSUONIPUOD D1UOILD BUIIGESIP/218A3S JO BqUINN

Adelayjowsayd 21x03-01pIe)

Adelayiowayd a1x0)-Areuow|nd

uoneIpes 1sayD

Adelay) uoneipel |eluesd

uoneonp3

3Wooul pjoyasnoH

Aoz eoey

X3S

alreuuonsanb ise| 1e aby

sisouBelp e aby

d

1(10 %s6) ¥y

(298=N) sJo>ows oAz Buowy Bumnd

d

1010 %s6) ¥y

(0gE=N) BuBOWS JBASN ILISISUOD

dlislele ey

SI8YoWs Jana Buowe

Buminb 10 syuedionued |je Buowe Buixows JaAsU JUB]SISUOD JO uleied e pue sonsiiaoeleyd Juedidilied usamiaq S|SPOW S|geIIBAILNW WOJY SUOIRIJOSSY

Author Manuscript

Author Manuscript

¢ ?olgel

Author Manuscript

Author Manuscript

Cancer. Author manuscript; available in PMC 2016 November 15.



Page 17

Gibson et al.

vodal snyeis BuIoWS 1S114 8U1 JO 3w 8y} Je patiodal SUORIPUOD,

4
9]qe} 8y} Ul Palsl| S8|geLIeA |[e papn|dul S|apow e_%_;S:_:_\,_H
€T0 (20'T-58'0) €6°0 T000°0> (TL'0-850) ¥9'0 SOA
(s0uas8481) 00'T (souaJayal) 00'T OoN BurjuLip AnesH
T000°0> (06°0—2£'0) 08°0 T000°0> (26'0-080) 98°0 SOA
(soualayal) 0O'T (s0uaiaga1) 00'T ON ssalsip [ea1B0joydAsd
Ge0 (50'1-98'0) 56°0 190 (S0'1-€6'0) 66°0 pasea.ou]
d (1D %56) ¥ d 1(10 %56) ¥ o1s1eioe feyd

Cancer. Author manuscript; available in PMC 2016 November 15.

(c98=N) so>ows oAz Buowy BumIn®d  (10Ee=N) BujOWS BASN JUSISISUOD

Author Manuscript Author Manuscript Author Manuscript Author Manuscript



