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Abstract Women treated with chest radiation for a pedi-

atric cancer have low mammography screening rates despite

their high risk for breast cancer. This study characterized the

relationship between perceptions of mammography and

screening practices. A cross-sectional survey was adminis-

tered to 523 women in North America who were treated with

chest radiation before 21 years of age. Women with incon-

sistent mammography perceptions and practices were

identified using the Pros and Cons of Mammography for

perceptions and Transtheoretical Model stages of adoption

for prior and intended screening practices. Classification and

regression tree (CART) analysis was used to identify bar-

riers to and facilitators of screening among women with

positive and negative perceptions. Nearly one-third of the

cohort had inconsistent perceptions and practices: 37.4%

had positive perceptions and were not having mammo-

grams; 27.6% had negative/neutral perceptions and were

having mammograms. Regardless of perceptions, a recent

physician’s recommendation for mammography, age C 40,

and interest in routine health care were universally asso-

ciated with mammography practices. For women with

positive perceptions and a physician’s recommendation,

barriers to screening included high acceptance coping, low
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active-planning coping, and high internal health locus of

control. For women with negative perceptions, acknowl-

edging the importance of asymptomatic screening was

associated with mammography.

Keywords Cancer survivorship � Late effects �
Screening � Transtheoretical model � Stages of adoption

Introduction

Female survivors of pediatric cancer have an elevated risk of

breast cancer following moderate- to high-dose chest radi-

ation during childhood or adolescence [1–7]. An estimated

12–20% develop breast cancer by 45 years of age [1, 4, 6].

For these women, the Children’s Oncology Group recom-

mends annual screening mammography and adjunct breast

MRI, beginning at age 25 or 8 after radiation exposure,

whichever occurs last [8, 9]. Still, many high-risk survivors

are not being screened appropriately, with only 36.5% of

women ages 25–39 and 76.5% of women ages 40–50

reporting a screening mammogram in the past 2 years [10].

Interventions to improve screening rates are essential.

The literature on mammography interventions in the

general and hereditary risk populations is extensive; how-

ever, little is known about the optimal approach for cancer

survivors at risk of breast cancer following chest radiation at

a young age. Among the most common theoretical frame-

works for mammography interventions is the transtheoreti-

cal model (TTM) [11, 12]. Building from the observation that

perceptions of mammography, as measured by the pros and

cons of mammography, tend to be more positive among those

who are screening, TTM-based interventions counsel

women to increase positive perceptions (pros) and decrease

negative perceptions (cons), so that they will be more likely

to advance through the stages of adoption, moving from

precontemplation and contemplation (not considering

mammography or considering but not yet screening) to

action and maintenance (screening and planning to continue)

[13–15]. Though intuitive, this approach may not be effec-

tive for some women, as perceptions of mammography vary

even within the same stage of adoption [16, 17]. Some

women have inconsistent perceptions and practices, mean-

ing that they either report positive perceptions but are not

having mammograms (precontemplation or contemplation)

or report negative perceptions and are having mammograms

(action or maintenance). For women in these groups, addi-

tional facilitators or barriers are likely to influence their

mammography practices. It follows that incorporating ele-

ments from other health behavior theories may improve the

effectiveness of TTM-based interventions.

Mammography screening studies have traditionally used

multivariate regression procedures to identify factors that

are independently associated with screening. Since these

models measure average effects while holding all else

constant, interventions that are based on them may be most

appropriate for the average member of a population [18].

Recently, there has been a greater emphasis on investi-

gating interactions between factors to distinguish sub-

groups of participants that may benefit from different

interventions. One promising approach is classification and

regression tree (CART) analysis, a nonparametric method

that identifies interactions by splitting a sample into sub-

groups with shared characteristics [19]. The resulting

models tend to be clinically intuitive and hypothesis-gen-

erating, making them particularly helpful during the early

stages of intervention development [18, 20, 21].

Among women at risk of breast cancer following chest

radiation for pediatric cancer, we have previously reported

an association between positive perceptions of mammog-

raphy and increased likelihood of screening [10]. Although

this suggests that an intervention guided by the TTM may

be appropriate, more information is needed to describe

interactions and identify subgroups that may respond to

different intervention approaches. Seeking to optimize the

effectiveness of future theory-based interventions in this

high-risk population, this study aimed to determine whe-

ther and to what extent women in this cohort had incon-

sistent perceptions of mammography and screening

practices. After identifying inconsistent subgroups, we

used CART analysis to explore (1) barriers that may

interfere with screening among women with positive per-

ceptions of mammography and (2) facilitators that may

prompt screening among women with negative perceptions

of mammography.

Methods

Study population

The study population included 523 women in the Child-

hood Cancer Survivor Study (CCSS) who were randomly

selected for a cross-sectional study of breast cancer sur-

veillance practices. The CCSS is a longitudinal cohort

study of over 14,000 survivors of pediatric cancer who

were diagnosed with Hodgkin lymphoma, non-Hodgkin

lymphoma, leukemia, neuroblastoma, kidney tumor, brain

tumor, soft tissue sarcoma, or bone tumor before age 21 at

one of 26 collaborating institutions in the United States and

Canada (listed in ‘‘Appendix A’’). All participants were

diagnosed between 1970 and 1986 and survived at least

5 years from their diagnosis.

Female CCSS participants who were treated with mod-

erate- to high-dose radiation (C20 Gy) to the chest area and

had not been diagnosed with breast cancer were eligible for
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this study. From a random sample of 625 women who were

successfully contacted, 551 (88.2%) participated. Nonpar-

ticipants were similar to participants with respect to age at

study, age at cancer diagnosis, and elapsed time between

diagnosis and study, but were more likely to be racial or

ethnic minorities (17.8 vs. 7.7%). The present study of 523

women excludes 28 (5.1%) with insufficient information

about mammography perceptions (n = 10) or practices

(n = 18).

Details of the CCSS recruitment methodology for the

overall cohort and for this cohort of women have been

published previously [10, 22–24]. The Institutional Review

Board at each collaborating site approved the study pro-

tocol (survey available at www.stjude.org/ccss).

Primary outcome: inconsistent perceptions

and practices

Inconsistent mammography perceptions and practices were

defined by the pros and cons of mammography and TTM

stage of adoption. Women had inconsistent perceptions

and practices if they either (1) had positive perceptions

(pros [ cons) and were in precontemplation or contem-

plation or (2) had negative or neutral perceptions

(cons C pros) and were in action.

Perceptions of mammography

Perceptions were assessed using the pros and cons of

mammography, a validated instrument measuring six

positive perceptions (pros) and seven negative perceptions

(cons) of screening mammography [25], provided in

‘‘Appendix B’’. All items were rated on a five-point Likert

scale, where 1 = strongly disagree and 5 = strongly agree.

The internal reliability was high for pros (Cronbach coef-

ficient alpha [a] = 0.73) and cons (a = 0.78). As in the

published literature [13–15, 25, 26], the pros index and

cons index were each standardized to t-scores. Mammog-

raphy perceptions were indicated by decisional balance

(pros t-score - cons t-score), with a more positive deci-

sional balance representing more favorable perceptions.

A continuous measure of decisional balance is difficult

to interpret in a clinical setting, as a one-unit change may

not signify a meaningful difference in perceptions of

mammography. For this reason, decisional balance was

categorized into two groups. Women who reported more

cons than pros or had an approximately equal balance were

classified as having negative or neutral perceptions.

Women who reported more pros than cons (pros out-

weighed cons by a margin of at least 0.25*standard devi-

ation for the sample) were classified as having positive

perceptions.

Mammography practices

According to standard accepted criteria, participants were

assigned to one of six TTM stages of adoption based upon

self-reported mammography practices within the past

2 years and intended screening within the next year [14,

15, 26]. Although annual mammography is recommended,

a 2-year interval was considered acceptable for prior

mammograms in order to minimize misclassification of

women who generally follow recommendations, but may

not have their exams in the same month each year.

Women who did not intend to have a mammogram

within the next year were in precontemplation if they had

never had a mammogram, relapse if they had one more

than 2 years ago, or risk of relapse if they had one within

the past 2 years. Those who intended to have a mammo-

gram within the next year were in contemplation if they

had never had a mammogram or had one more than 2 years

ago, action if they had one within the past 2 years, or

maintenance if they had two within the past 4 years

(summarized in ‘‘Appendix C’’). In this study, as in pre-

vious investigations [14], precontemplation and relapse

were combined (‘‘precontemplation’’), as were contem-

plation and risk of relapse (‘‘contemplation’’) and action

and maintenance (‘‘action’’).

Independent variables

Independent variables included: demographics (age, race/

ethnicity, living area, weight, height, age at diagnosis) and

health care factors (primary care physician or usual source

of care, written summary of cancer treatment, physician

recommendation for a mammogram within the past year,

prior breast problems including an abnormal mammogram

or benign breast lump, regular monthly breast self exams,

clinical breast exam and Papanicolaou (Pap) smear within

the past 2 years). General and cancer-specific health con-

cerns (two items each) and cancer health worries (six

items) were measured by five-point Likert scales, where

1 = not at all and 5 = extremely. Risk knowledge was

assessed by a true/false statement of the association

between chest radiation and breast cancer risk, and risk

perception was measured by each participant’s estimate of

her breast cancer risk compared to average women, where

1 = much less and 5 = much more. Coping was measured

by five scales from the COPE inventory, completed with

reference to how participants generally cope with stressful

experiences: behavioral disengagement, denial, acceptance,

active coping, and planning coping [27, 28]. Active-plan-

ning coping was included as a composite (average) of the

active and planning subscales because they were strongly

correlated (r = 0.68). Perceived health locus of control

was evaluated using Wallston et al. Multidimensional
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Health Locus of Control (MHLC) scales (Form A). Three

independent domains in the MHLC describe an individ-

ual’s perception of the extent to which she controls her

health: internal (‘‘I am in control’’), chance (‘‘what will be,

will be’’) and powerful others (‘‘health professionals con-

trol my health’’) [29, 30].

Statistical analysis

CART analysis was conducted to identify factors that were

associated with inconsistent mammography practices

among two groups of women with differing perceptions of

mammography (positive, n = 230; negative/neutral,

n = 293). The CART algorithm and statistical theory have

been explained in detail [19, 31, 32]. All independent

variables were loaded into the CART model. Age was

categorized (25–39; 40–50) to reflect mammography rec-

ommendations in the general population. The Gini impurity

criterion [33] and tenfold cross-validation [34] were used

to build the models, specifying minimum node sizes of 20

observations for parent nodes and 10 observations for ter-

minal nodes. CART models were constructed with the

automated CART software version 6.0 (Salford Systems,

San Diego, CA).

Results

Study participants

The mean age of participants was 38.7 (SD, 6.3) and just

over half were under age 40 at the time of study (Table 1).

Racial and ethnic diversity was limited, but participants

were approximately evenly distributed among rural, urban,

and suburban living areas. Since Hodgkin lymphoma (HL) is

one of the most common pediatric cancers and is generally

treated with chest radiation, patients with HL represented

the largest group in the study (58.1%). About two-thirds of

the participants were diagnosed between the ages of 10–20

(mean, 12.1 years; SD, 5.7). Nearly 45% of the women had

not had a screening mammogram within the previous

2 years. More than half demonstrated a low commitment to

mammography, with 57.0% in precontemplation (n = 125),

relapse (n = 47), contemplation (n = 55), or risk of relapse

(n = 71). In contrast, 43.0% of the women were in action

(n = 53) or maintenance (n = 172).

Correspondence between mammography perceptions

and practices

Consistent with the TTM and pros and cons of mammog-

raphy, women in action tended to have more positive

perceptions of mammography than women in precontem-

plation or contemplation (mean decisional balance:

action = 9.1; SD, 13.8; contemplation = 1.8; SD, 16.0;

precontemplation = -8.8; SD, 16.4; p \ 0.001). Still large

standard deviations indicated variability, and nearly one-

third of women (n = 176, 31.9%) had inconsistent mam-

mography practices given their perceptions. Among

women with positive perceptions, 37.4% were in

Table 1 Characteristics of the study population (n = 523)

Characteristics N %

Age at time of study

25-39 years 279 53.3

40–50 years 244 46.7

Race and ethnicity

White, non-Hispanic 482 92.3

Minority 40 7.7

Living area

Rural 163 32.2

Urban 126 24.9

Suburban 217 42.9

BMI

\25 303 58.4

25–29 123 23.7

C30 93 17.9

Cancer diagnosis

Hodgkin lymphoma 304 58.1

Kidney tumor 72 13.8

Non-Hodgkin lymphoma 42 8.0

Neuroblastoma 33 6.3

Bone tumor 28 5.3

Soft tissue sarcoma 26 5.0

Leukemia 13 2.5

Brain tumor 5 1.0

Age at cancer diagnosis

0–9 years 172 32.9

10–20 years 351 67.1

Screening mammogram

Within the past 2 years 291 55.6

More than 2 years ago or nevera 232 44.4

Stage of adoption

Precontemplation 125 23.9

Relapse 47 9.0

Contemplation 55 10.5

Risk of relapse 71 13.6

Action 53 10.1

Maintenance 172 32.9

a Includes five women in risk of relapse who had a mammogram

within the past 2 years for a specific breast problem
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precontemplation or contemplation, and among those with

negative or neutral perceptions, 27.6% were in action

(Table 2).

Why women with positive perceptions

of mammography are not having mammograms

The CART model in Fig. 1 presents potential barriers that

may have discouraged women with positive perceptions

from having mammograms. Notably, 80% of women who

were under age 40 and did not report a physician’s rec-

ommendation for mammography within the past year were

in precontemplation and contemplation (Group 1 in Fig. 1).

Those who reported a physician’s recommendation were

similarly likely to be in precontemplation and contempla-

tion (80%) if they had high acceptance coping and low

active-planning coping (Group 2). Of the women who

ranked high in both acceptance and active-planning coping,

the proportion not having mammograms was greater

among those who reported high internal control over their

health than among those who did not (Group 3 vs.

Group 4). Women aged 40 and older were more likely to be

in precontemplation and contemplation if they were not

interested in routine medical checkups (Group 6 vs.

Group 7).

Why women with negative perceptions

of mammography are having mammograms

A second CART model presents facilitators that may have

prompted mammography for women with negative or

neutral perceptions (Fig. 2). Forty-five percent of women

under age 40 who reported a recent physician’s recom-

mendation for mammography were in action, compared to

only 5% who reported no such recommendation (Group 2

vs. Group 1). Women aged 40 and older were more likely

to be in action than younger women, particularly if they

were interested in routine medical checkups, had a recent

clinical breast exam, and believed mammograms are nec-

essary even in the absence of symptoms or discomfort

(Group 7 vs. Groups 3-6).

Discussion

In this cohort of women at risk of breast cancer following

chest radiation for pediatric cancer, we show that although

perceptions of mammography tended to be more positive

among those who were having mammograms, about one-

third of the women had inconsistent perceptions and

practices. These women may not respond to standard pros

and cons focused counseling, as positive perceptions were

not sufficient to ensure screening and negative or neutral

perceptions were noted among those who were regularly

screened. We used CART analysis to explore additional

factors to consider in future studies. A recent physician’s

recommendation, aged C 40, and interest in routine med-

ical checkups were associated with mammography

regardless of women’s perceptions. Other barriers and

facilitators differed according to perceptions, indicating the

value of considering additional factors when designing

interventions.

Although we have previously reported the role of a

physician’s recommendation and older age in encouraging

screening [10], we now draw attention to the consistency

of these associations in two groups of women with dif-

ferent perceptions of mammography. A high proportion of

women who were under age 40 or did not receive a

physician’s recommendation were not having mammo-

grams despite having positive perceptions. Likewise, even

among women with negative or neutral perceptions, the

proportion having mammograms was much greater among

those who were over age 40 or received a physician’s

recommendation. This underscores the importance of

targeting young high-risk women for screening interven-

tions, as their mammography practices reflect recom-

mendations for the general population irrespective of their

perceptions. Furthermore, these findings indicate that the

influence of a physician’s recommendation may be strong

enough to overcome or offset women’s perceptions of

mammography, making this a valuable component of

interventions for this high-risk cohort. Indeed, while

almost three-quarters (72%) of women under 40 reported

a clinical breast examination within the past year and

92% had a Papanicolaou smear within the past 2 years,

Table 2 Subgroups of women with inconsistent mammography perceptions and practices

TTM stage of adoption Positive perceptions (n = 230) Negative/neutral perceptions (n = 293)

n % Mean SD n % Mean SD

Precon ? contmp 86 37.4 14.8 8.0 212 72.3 -12.1 13.1

Action 144 62.6 17.5 8.1 81 27.6 -6.0 7.4

Shading denotes subgroups with inconsistent perceptions and practices

TTM transtheoretical model, Precon ? Contmp precontemplation and contemplation
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only 33% reported a physician recommendation for a

mammogram. Women who received a recommendation

from a physician were three times as likely to have a

mammogram.

Regardless of women’s perceptions, interest in health

care was associated with mammography, reinforcing the

importance of discussing breast cancer surveillance in the

context of other routine health care practices. For women

with negative or neutral perceptions, the proportion in

action was greater among those who understood that

mammograms were needed in the absence of symptoms

or discomfort. Although a similar association has been

documented in the general population [35, 36], we

expand our knowledge by showing that modifying this

particular perception may encourage screening even

among those who do not recognize many benefits of

mammography.

While several health behavior theories include coping

and health locus of control, associations with breast cancer

surveillance have been inconsistent [37–40]. In this study,

both constructs were linked with mammography in women

who had positive perceptions, were under age 40, and

received a recent physician’s recommendation, indicating

interactions for further study. Specifically, it is plausible

that the physician’s recommendation could be particularly

stressful for these women, given their young age and

increased risk of breast cancer. Once stress activates the

coping response, effects on screening practices may man-

ifest. Despite their positive perceptions, 8 of 10 women

with high acceptance coping and low active-planning

coping were not having mammograms. This association is

plausible, as acceptance is common among those who

believe that a stressful situation (e.g., breast cancer risk)

cannot be changed, and low active-planning coping

Legend 

PC =  

A   =  

POSITIVE PERCEPTIONS OF MAMMOGRAPHY 

PC = 37%     A = 63%

Group 1 
No physician recommendation 

PC = 80%     A = 20% 

Physician recommendation 

PC = 40%     A = 60%

Age 40-50 y 

PC = 20%     A = 80% 

Age 25-39 y 

PC = 57%     A = 43% 

High acceptance coping 

PC = 48%     A = 52%

Group 5 
Low acceptance coping 

PC = 27%     A = 73%

N=107 N=123

N=40 N=22

N=45 N=62

Group 6 
Low interest in check-up 

PC = 55%     A = 45% 

Group 7 
High interest in check-up 

PC = 17%     A = 83% 

211=N11=N

Group 2 
Low active-planning coping 

PC = 80%     A = 20% 

High active-planning coping 

PC = 37%     A = 63%

N=10 N=30

Group 3 
High internal health locus of control 

PC = 56%     A = 44%

Group 4 
Low internal health locus of control 

PC = 14%     A = 86% 

N=16 N=14

Fig. 1 CART model predicting inconsistent mammography practices

(precontemplation ? contemplation) for 230 women with positive

perceptions (why women who have positive perceptions of mam-

mography are not having mammograms). Notes: PC precontempla-

tion ? contemplation (shaded); A = action (white); Interest in

checkup: low = not at all or a little bit; high = moderately, quite a

bit, or extremely; Acceptance coping: low = not at all or a little bit;

high = a medium amount or a lot; Active-planning coping: low = -

not at all, a little bit, or a medium amount; high = a lot; Internal

health locus: low = disagree strongly, moderately, or slightly, or

agree slightly; high = agree moderately or strongly; Misclassification

percentage = 36.1% (proportion whose true mammography practices

differed from what the model would predict)
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signifies difficulty preparing and executing an appropriate

response [27]. Among women with high active-planning

coping, those who perceived themselves to be in control of

their health were less likely to have mammograms.

Although internal health locus of control has been linked

with greater health care utilization [30] and active coping

[41] in the general population, it is important to consider

interactions with other factors [30, 42, 43]. For example,

associations may differ for adult survivors of pediatric

cancer as a result of their health care experiences. Of the

few small studies to describe health locus of control in

childhood cancer survivors [44–48], one linked greater

internality with increased psychological distress [46], a

factor that has been associated with low mammography

rates among women with a family history of breast cancer

[49, 50]. While additional research is needed in this pop-

ulation, interventions may wish to draw from a study

showing that written messages which were matched to

women’s health locus of control orientation increased

mammography more effectively than unmatched messages

[51].

In considering these findings, several limitations warrant

discussion. By consolidating TTM stages of adoption and

categorizing decisional balance into positive and negative/

neutral perceptions, clinical interpretability improved, but

residual heterogeneity within groups limited our ability to

assess subtle differences among individuals. The CART

models were exploratory and were not tested with an

independent sample, so the misclassification percentages

may be overly optimistic. Although the cross-sectional

study design precluded inferences of temporality and cau-

sality, associations may inform future studies. Questions

regarding social support factors that may influence mam-

mography, such as marital status, were not included in the

survey, thus limiting our ability to assess the association of

these factors on screening practices. In the general popu-

lation, it has been observed that mammography screening

rates are often lower among racial and ethnic minority

women in comparison with white non-Hispanic women. In

contrast, we did not find a difference between minority and

non-Hispanic white survivors. While generalization of this

observation is limited by the small sample of minority

participants in this study, we have previously reported from

the entire CCSS cohort that general screening rates tend to

be as high or higher (and unhealthy lifestyle behaviors

lower) among African American and Hispanic women in

Legend 

PC =  

A   =  

NEGATIVE / NEUTRAL PERCEPTIONS OF MAMMOGRAPHY

PC = 72%     A = 28%

Group 1 
No physician recommendation 

PC = 95%     A = 5% 

Group 2 
Physician recommendation 

PC = 55%     A = 45% 

Age 40-50 y 

PC = 50%     A = 50%

Age 25-39 y 

PC = 88%     A = 12% 

Group 5 
Clinical breast exam 

more than 2 y ago 

PC = 82%     A = 18% 

Clinical breast exam 
within last 2 y 

PC = 36%     A = 64% 

N=172 N=121 

N=11 N=87

N=143 N=29 

Low interest in check-up 

PC = 87%     A = 13% 

High interest in check-up 

PC = 41%     A = 59% 

N=23 N=98

Group 6 
No mammogram 
unless symptoms  

or discomfort 

PC = 71%    A = 29%

Group 7 
Mammogram even if 

no symptoms  
or discomfort 

PC = 29%    A = 71% 

N=14 N=73

Group 3 
No mammogram if 

doctor says not needed

PC = 100%     A = 0% 

Group 4 
Mammogram even if 

doctor says not needed

PC = 70%     A = 30% 

N=13 N=10

Fig. 2 CART model predicting inconsistent mammography practices

(action) for 293 women with negative or neutral perceptions (why

women who have negative perceptions of mammography are having

mammograms). Notes: PC = precontemplation ? contemplation

(shaded); A = action (white); Interest in checkup: low = not at all

or a little bit; high = moderately, quite a bit, or extremely; No

mammogram if doctor says not needed: strongly agree or agree

(Group 3) versus strongly disagree, disagree, don’t agree or disagree

(Group 4); No mammogram unless symptoms or discomfort: strongly

agree, agree, don’t agree or disagree (Group 6) versus strongly

disagree or disagree (Group 7); Misclassification percentage = 28.3%

(proportion whose true mammography practices differed from what

the model would predict)
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comparison with white non-Hispanic women [52]. Lastly,

as participants in the CCSS, the women in this study may

be more aware of late effects and involved with health care

than survivors who have not been followed in this longi-

tudinal cohort study. However, it is unlikely that the

correspondence between mammography perceptions and

practices would differ systematically.

In this study of long-term pediatric cancer survivors at

risk of breast cancer following chest radiation, we have

identified and characterized a subgroup of women with

inconsistent mammography perceptions and practices.

Separate analyses for women with different perceptions of

mammography expanded previous research by demon-

strating the universality of some correlates of screening and

specificity of others. We recommend that future interven-

tions for this high-risk population consider a constellation

of factors in addition to standard pros and cons focused

counseling.

Acknowledgments This work was supported by Grant R21-CA-

106972 (K. C. Oeffinger, Principal Investigator) from the National

Cancer Institute/Department of Health and Human Services and the

Centers for Disease Control and Prevention, Grant U24-CA-55727

(L. L. Robison, Principal Investigator) from the Department of Health

and Human Services, funding to the University of Minnesota from the

Children’s Cancer Research Fund and funding to St. Jude Children’s

Research Hospital from the American Lebanese Syrian Associated

Charities (ALSAC).

Appendix A. Childhood Cancer Survivor Study (CCSS)

institutions and investigators

The Childhood Cancer Survivor Study (CCSS) is a col-

laborative, multi-institutional project, funded as a resource

by the National Cancer Institute, of individuals who sur-

vived 5 or more years after diagnosis of childhood cancer.

CCSS is a retrospectively ascertained cohort of 20,346

childhood cancer survivors diagnosed before age 21

between 1970 and 1986 and approximately 4,000 siblings

of survivors, who serve as a control group. The cohort was

assembled through the efforts of 26 participating clinical

research centers in the United States and Canada. The

study is currently funded by a U24 resource grant (NCI

grant # U24 CA55727) awarded to St. Jude Children’s

Research Hospital. Currently, we are in the process of

expanding the cohort to include an additional 14,000

childhood cancer survivors diagnosed before age 21

between 1987 and 1999. For information on how to access

and utilize the CCSS resource, visit www.stjude.org/ccss.

See Table 3.

Table 3 CCSS institutions and investigators

St. Jude Children’s Research Hospital, Memphis, TN Leslie L. Robison, PhD#�, Melissa Hudson, MD*�

Greg Armstrong, MD, MSCE�, Daniel M. Green, MD�

Children’s Healthcare of Atlanta/Emory University, Atlanta, GA Lillian Meacham,MD*, Ann Mertens, PhD�

Children’s Hospitals and Clinics of Minnesota Minneapolis, St. Paul, MN Joanna Perkins, MD, MS*

Children’s Hospital and Medical Center, Seattle, WA Douglas Hawkins, MD*, Eric Chow, MD, MPH�

Children’s Hospital, Denver, CO Brian Greffe, MD*

Children’s Hospital Los Angeles, CA Kathy Ruccione, RN, MPH*

Children’s Hospital, Oklahoma City, OK John Mulvihill, MD*�

Children’s Hospital of Orange County, Orange, CA Leonard Sender, MD*

Children’s Hospital of Philadelphia, Philadelphia, PA Jill Ginsberg, MD*, Anna Meadows, MD�

Children’s Hospital of Pittsburgh, Pittsburgh, PA Jean Tersak, MD*

Children’s National Medical Center, Washington, DC Gregory Reaman, MD*, Roger Packer, MD�

Cincinnati Children’s Hospital Medical Center, Cincinnati, OH Stella Davies, MD, PhD*�

City of Hope Medical Center, Los Angeles, CA Smita Bhatia, MD*�

Cook Children’s Medical Center, Ft. Worth, TX Paul Bowman, MD, MPH*

Dana-Farber Cancer Institute/Children’s Hospital, Boston, MA Lisa Diller, MD*�

Fred Hutchinson Cancer Research Center, Seattle, WA Wendy Leisenring, ScD*�

Hospital for Sick Children, Toronto, ON Mark Greenberg, MBChB*, Paul C. Nathan, MD*�

International Epidemiology Institute, Rockville, MD John Boice, ScD*�

Mayo Clinic, Rochester, MN Vilmarie Rodriguez, MD*

Memorial Sloan-Kettering Cancer Center, New York, NY Charles Sklar, MD*�, Kevin Oeffinger, MD�

Miller Children’s Hospital, Long Beach, CA Jerry Finklestein, MD*

National Cancer Institute, Bethesda, MD Roy Wu, PhD�, Nita Seibel, MD�, Preetha Rajaraman, PhD�

Nationwide Children’s Hospital, Columbus, Ohio Amanda Termuhlen, MD*, Sue Hammond, MD�

Northwestern University, Chicago, IL Kimberley Dilley, MD, MPH*
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Appendix B

See Table 4.

Appendix C

See Table 5.

Table 3 continued

Riley Hospital for Children, Indianapolis, IN Terry A. Vik, MD*

Roswell Park Cancer Institute, Buffalo, NY Martin Brecher, MD*

St. Louis Children’s Hospital, St. Louis, MO Robert Hayashi, MD*

Stanford University School of Medicine, Stanford, CA Neyssa Marina, MD*, Sarah S. Donaldson, MD�

Texas Children’s Hospital, Houston, TX Zoann Dreyer, MD*

University of Alabama, Birmingham, AL Kimberly Whelan, MD, MSPH*

University of Alberta, Edmonton, AB Yutaka Yasui, PhD*�

University of California-Los Angeles, CA Jacqueline Casillas, MD, MSHS*, Lonnie Zeltzer, MD�

University of California-San Francisco, CA Robert Goldsby, MD*

University of Chicago, Chicago, IL Tara Henderson, MD, MPH*

University of Michigan, Ann Arbor, MI Raymond Hutchinson, MD*

University of Minnesota, Minneapolis, MN Joseph Neglia, MD, MPH*�

University of Southern California, Los Angeles, CA

Dennis Deapen, DrPH*�

UT-Southwestern Medical Center, Dallas, TX Daniel Bowers, MD*

U.T.M.D. Anderson Cancer Center, Houston, TX Louise Strong, MD*�, Marilyn Stovall, MPH, PhD�

* Institutional principal investigator
� Member CCSS steering committee
# Project principal investigator (U24 CA55727)

Table 4 Pros and cons

of mammography
Pros items

Those people who are close to me will benefit if I have a mammogram

I would be more likely to have a mammogram if my doctor told me how important it was

Having a mammogram every year or two will give me a feeling of control over my health

Regular mammograms give you peace of mind about your health

Mammograms are necessary even when there is no history of breast problems in a family

Mammograms are most helpful when you have one every year or two

Cons items

If I have a breast exam from a doctor or nurse, I don’t need to have a mammogram

Mammograms have a high chance of leading to breast surgery that is not needed

Once you have a couple of mammograms that are normal, you don’t need to have any more for a few

years

If a mammogram finds something, then whatever is there will be too far along to do anything about it

anyway

I would probably not have a mammogram if my doctor seemed to doubt that I really needed one

If I eat a healthy diet, I will lower my risk of cancer far enough that I probably do not need to have a

mammogram

I would probably not have a mammogram unless I had some breast symptoms or discomfort
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