
Preventive Medicine 80 (2015) 53–59

Contents lists available at ScienceDirect

Preventive Medicine

j ourna l homepage: www.e lsev ie r .com/ locate /ypmed
Health behavior change following a diagnosis of ductal carcinoma in situ:
An opportunity to improve health outcomes
AmyM. Berkman a, Amy Trentham-Dietz b,c, Kim Dittus c,d,e, Vicki Hart a, ChristineM. Vatovec e,f, John G. King g,
Ted A. James e,h, Susan G. Lakoski c,d,e, Brian L. Sprague a,c,e,h,⁎
a Office of Health Promotion Research, University of Vermont, Burlington, VT, USA
b Department of Population Health Sciences and Carbone Cancer Center, University of Wisconsin, Madison, WI, USA
c Vermont Center on Behavior and Health, University of Vermont, Burlington, VT, USA
d Department of Medicine, University of Vermont, Burlington, VT, USA
e University of Vermont Cancer Center, Burlington, VT, USA
f Rubenstein School of Natural Resources, University of Vermont, Burlington, VT, USA
g Department of Family Medicine, University of Vermont, Burlington, VT, USA
h Department of Surgery, University of Vermont, Burlington, VT, USA
⁎ Corresponding author at: Office of Health Promot
Burlington, VT 05401, USA.

E-mail address: bsprague@uvm.edu (B.L. Sprague).

http://dx.doi.org/10.1016/j.ypmed.2015.03.020
0091-7435/© 2015 Elsevier Inc. All rights reserved.
a b s t r a c t
a r t i c l e i n f o
Available online 6 April 2015
Keywords:
DCIS
Health behavior
Prevention
Ductal carcinoma in situ (DCIS) is a non-invasive breast cancer that comprises approximately 20% of new breast
cancer diagnoses. DCIS is predominantly detected by screening mammography prior to the development of any
clinical symptoms. Prognosis following a DCIS diagnosis is excellent, due to both the availability of effective
treatments and the frequently benign nature of the disease. However, a DCIS diagnosis and its treatment have
psychological and physical impacts that often lead to adverse changes in health-related behaviors, including
changes in physical activity, body weight, alcohol intake, and smoking, which may represent a greater threat
to the woman's overall health than the DCIS itself. Depending on age at diagnosis, women diagnosed with
DCIS are 3–13 times more likely to die from non-breast cancer related causes, such as cardiovascular disease,
than from breast cancer. Thus, the maintenance and improvement of healthy behaviors that influence a variety
of outcomes after diagnosis may warrant increased attention during DCIS management. This may also represent
an important opportunity to promote the adoption of healthy behaviors, given that DCIS carries the psychological
impact of a cancer diagnosis but also a favorable prognosis. Particular focus is needed to address these issues in
vulnerable patient subgroups with pre-existing higher rates of unhealthy behaviors and demonstrated health
disparities.

© 2015 Elsevier Inc. All rights reserved.
Introduction

Breast cancer mortality has declined steadily in the US over the past
20 years due to advances in population screening and the development
of new treatments (Berry et al., 2005). However, overdiagnosis has
emerged as an unintended consequence and an important harm associ-
ated with mammography screening for breast cancer (Marmot et al.,
2012. Various lines of evidence suggest that anywhere between 5–40%
of early stage screen-detected breast cancers would never have
emerged clinically if they had not been detected through screening
(Etzioni et al., 2013). Concerns about overdiagnosis are heightened for
ductal carcinoma in situ (DCIS), the earliest stage of breast cancer.
Two decades of increased screening, diagnosis, and treatment of DCIS
have not led to a substantial reduction in invasive cancer incidence,
ion Research, 1 S Prospect St,
suggesting that a large proportion of DCIS cases would not progress if
left undetected (Esserman et al., 2009). DCIS is a non-obligate precursor
of invasive breast cancer and is detected predominantly by screening
mammography among women who have no clinical symptoms (Lee
et al., 2012). It is a heterogeneous diagnosis, with variations in
histopathological features, radiological characteristics, natural history,
and molecular marker expression (Mokbel and Cutuli, 2006). Large
increases in the incidence of DCIS began in the early 1980s (Fig. 1), con-
current with the widespread adoption of screening mammography
(Ernster et al., 1996). Every year over 60,000 new DCIS cases are diag-
nosed (American Cancer Society, 2009), representing 18% of new breast
cancer diagnoses overall (Surveillance Epidemiology and End Results
(SEER) Program, 2009), with projections that by 2016 there will be
over 1 million women living with a DCIS diagnosis in the US (Sprague
and Trentham-Dietz, 2009). While the prevalence of DCIS continues to
increase, the prognosis is excellent. A recent analysis demonstrated
that only 3.2% of women diagnosed with DCIS die from breast cancer
over 20 years of follow-up (Berkman et al., 2014). As such, DCIS patients
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Fig. 1. Annual age-adjusted incidence of ductal carcinoma in situ.
Data from the Surveillance, Epidemiology, and End Results (SEER) Program
(Surveillance Epidemiology and End Results (SEER) Program., 2013). Fig. 2. Ten-year cumulative incidence of death due to breast cancer, heart disease, and

other causes following a DCIS diagnosis.
Data from the Surveillance, Epidemiology, and End Results (SEER) Program (Berkman
et al., 2014).
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are a growing cancer survivor population at risk for competing causes of
death. Modification of health-related behaviors may promote breast-
cancer specific survivorship aswell as protect against competing causes
of death. Many health-related behaviors are associated with reduced
risk of breast cancer recurrence in addition to decreased risk of a wide
array of other common health outcomes (e.g., cardiovascular disease).
Importantly, a DCIS diagnosis appears to have a comparable psycholog-
ical impact to that of a localized invasive breast cancer diagnosis, which
may include increased patient motivation to adopt health-improving
strategies (Rakovitch et al., 2003). Thus, DCIS management may offer
a unique opportunity for health care providers to assist a large number
of patients in adopting healthy behaviors that improve both breast can-
cer and non-breast-cancer outcomes.

Health outcomes after a DCIS diagnosis

Analyses of data from the National Cancer Institute's Surveillance,
Epidemiology, and End Results (SEER) program have demonstrated
that women diagnosed with DCIS are more likely to die from other
causes compared to their risk of dying from breast cancer. As with the
general population, cardiovascular disease is the leading cause of mor-
tality among women with DCIS. Ernster et al. found that among
women diagnosed with DCIS from 1978–1989, 11% of deaths were
due to breast cancer while 32% were due to cardiovascular disease
(CVD) (Ernster et al., 2000). In amore recent analysis of cases diagnosed
between 1978 and 2010, the cumulative risk of cause-specific death at
20 years of follow-upwas 3.2% for death due to breast cancer compared
to 13.2% for death due to cardiovascular disease and 23.2% for death due
to other causes (Berkman et al., 2014). Notably, the relative frequency of
other cause death compared to breast cancer death increased with age
at DCIS diagnosis (Fig. 2). Women diagnosed with DCIS between the
ages of 40–49 were approximately 3 times more likely to die from
other causes than from breast cancer; women diagnosed at ages
60–69 were nearly 13 times more likely to die from other causes than
breast cancer. This phenomenon occurs because the risk of CVD and
other cause mortality increases more rapidly with age compared to
the risk of breast cancer mortality after a DCIS diagnosis.

Health-related quality of life and the psychological impact of a
DCIS diagnosis

Despite having an excellent prognosis, womenwithDCIS experience
substantial reductions in health-related quality of life, comparable to
women with localized invasive breast cancer (Ganz, 2010). These gen-
erally are more prominent among the mental, rather than physical,
domains of health-related quality of life. In the Nurses' Health Study,
the impact of a DCIS diagnosis was examined using the SF-36 health-
related quality of life survey (Nekhlyudov et al., 2006). Clinically signif-
icant declines in social functioning and mental health were observed
within the six months following diagnosis. Small declines in the do-
mains of role limitations due to physical problems and vitality were
also observed in thefirst four years after a diagnosis. In a separate cohort
of women with DCIS, notable declines were observed in general health,
vitality, andmental health at 9 and 18months after diagnosis, compared
to pre-diagnosis scores (Partridge et al., 2008). In comparison to popu-
lation controls, patients with DCIS had lower emotional functioning,
general health, vitality, sexual interest, poorermental health, and higher
rates of depression (Claus et al., 2006).

These decrements inmental health-related quality of life likely stem
from fear of breast cancer recurrence and mortality. Importantly, levels
of fear appear similar in women with DCIS and women with more ad-
vanced diagnoses. In a study assessing factors related to fear of recur-
rence, 29% of DCIS patients reported moderate to high fear, which was
not significantly different from patients diagnosed with stage IIA breast
cancer (Liu et al., 2011). Fear of recurrence is known to affect psycholog-
ical state and quality of life, through its association with increased anx-
iety, depression, and functional impairments (Simard et al., 2010). In a
separate study, it was found that risk perceptions among women with
DCIS were overestimated and did not change over an 18 month
follow-up period from diagnosis, and about 10% of women experienced
substantial anxiety related to these misperceptions (Partridge et al.,
2008). Furthermore, using the Hospital Anxiety and Depression Scale,
Kennedy et al. found that about 50% of women with DCIS experienced
problematic anxiety at diagnosis, which persisted through 9 months of
follow-up, with 33.3% of women continuing to experience high levels
of anxiety (Kennedy et al., 2010). Finally, Rakovitch et al. found that
56% of DCIS patients exhibited any level of anxiety, which was similar
to anxiety rates among women with early invasive breast cancer
(Rakovitch et al., 2003).

Women in the Wisconsin In Situ Cohort (WISC) study were 57%
more likely to use antidepressants after their DCIS diagnosis than they
were one year prior to diagnosis (Sprague et al., 2010). This is consistent
with data from invasive breast cancer populations, which have found
depression rates as high as 46% among survivors (Massie, 2004). De-
pression among women with breast cancer is correlated with a lower
quality of life in the physical, emotional, and social dimensions (Reich
et al., 2008). Additionally, preliminary data, not yet published, from
WISC suggest that DCIS cases experience declines in mental health
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that worsen over time since their diagnosis. Similar patterns were ob-
served across all treatment groups and were strongest among women
diagnosed at a younger age (b50 years). These declines contrast the typ-
ical pattern of increasingmental healthmeasureswith aging in the gen-
eral population. There was little variation in physical quality of life
scores according to time since diagnosis, and overall DCIS cases ap-
peared to report similar physical quality of life as controls from the gen-
eral population of the same age.

Health-related behaviors after a DCIS diagnosis

There is evidence that the decline inmental health-related quality of
life following a DCIS diagnosis is accompanied by adverse changes in
health-related behaviors. TheWISC studywas designed to study chang-
es in health-related behaviors and their impacts on health outcomes
among women diagnosed with in situ breast cancer (Sprague et al.,
2010; McLaughlin et al., 2014). Approximately 1900 DCIS cases diag-
nosed during 1997–2006were recruited from themandatory statewide
cancer registry shortly after their diagnosis. A baseline interview was
conducted, which asked patients to recall a number of health-related
behaviors prior to diagnosis, report current health-related behaviors,
and provide information on topics including treatments received,
socio-demographics, and quality of life measures. Participation in the
study was approximately 78%. Successive interviews or mailed surveys
were conducted in 2 year increments during up to 15 years of follow-up,
with greater than 72% participation at each round.

Body weight is a convenient measure that reflects the combined ef-
fects of health behaviors such as patient diet and physical activity,
which are more challenging to measure in large population-based stud-
ies. In the WISC study, a DCIS diagnosis was associated with a 2.2 kg
weight gain (beyond that associated with aging) that persisted through-
out 10 years of follow-up (Sprague et al., 2010). Similar findingswere re-
ported in the Health, Eating, Activity, and Lifestyle (HEAL) study that
observed weight gain among women diagnosed with DCIS as well as
those diagnosed with invasive breast cancer (Irwin et al., 2005). Weight
gain after diagnosis is likely impacted bymultiple factors related to diag-
nosis and its treatment. There is evidence that women tend to decrease
physical activity levels after a DCIS diagnosis. In the HEAL study,
women with DCIS decreased their total physical activity levels by about
4% per week and their vigorous physical activity by 33% per week in
the year following diagnosis (Irwin et al., 2003). A separate study
found that at baseline 67.4% of women with DCIS reported infrequent
vigorous physical activity, with only half of the study population
performing any type of exercise more than two times per week (Ligibel
et al., 2009).

Side effects stemming from DCIS treatment are another possible
contributor to weight gain following diagnosis. Surgical treatment of
breast cancer, particularly mastectomy, can lead to range of motion def-
icits and lymphedema (Hayes et al., 2012). Gho et al. found the most
pronouncedweight gain inwomenwhounderwent amastectomy com-
pared to other surgical treatments (Gho et al., 2013). Among women
with DCIS, those who were treated with mastectomy were more likely
to report a decrease in physical activity levels (HR 2.4, 95% CI 1.3–4.4)
compared to women treated with a lumpectomy or excisional biopsy
(Ligibel et al., 2009). Among women with early stage breast cancer
treated with breast conserving surgery and radiation, the two most
common side effects during radiotherapy treatment were fatigue and
difficulty sleeping, with up to 67% of women rating their fatigue as at
least moderately distressing (Sundaresan et al., 2015). Fatigue has
been demonstrated to be a barrier to physical activity amongbreast can-
cer survivors (Ventura et al., 2013), and the fatigue caused by DCIS
treatments is a possible contributor to the decrease in physical activity
and weight gain exhibited in this population as well. Finally, use of ta-
moxifen therapy for breast cancer has been associated with weight
gain, though the evidence remains inconsistent (Sestak et al., 2012). In
theWISC cohort, weight gain was highest amongwomenwho received
tamoxifen, yet substantial weight gain was also observed in women
who had not (Sprague et al., 2010).

Emotional andmental health changesmay also contribute to weight
gain in the DCIS population. As indicated earlier, antidepressant use and
depression are prevalent among women with a DCIS diagnosis. It is
difficult to disentangle the relationship of antidepressant use with de-
pression among DCIS survivors, as antidepressants are also used in the
breast cancer survivor population tomanage hotflashes andmenopaus-
al symptoms (Bordeleau et al., 2007). However, both depression and
use of antidepressants are associated with weight gain (Grundy et al.,
2014), thus linking the mental health changes and medication use
among women with DCIS to their tendency to gain weight, and further
contributing to their risk of developing other chronic conditions. The
HEAL study found that women who had high anxiety levels at the
time of DCIS diagnosis were more likely to experience a decrease in
physical activity levels (HR 2.1, 95% CI 1.1–4.1) (Ligibel et al., 2009).

In contrast to the adverse changes in physical activity and body
weight,womenwithDCIS tend tomake positive changes in smoking ces-
sation after diagnosis. In theWISC cohort, 14.5% ofwomenwere smokers
one year prior to DCIS diagnosis. Among these smokers, 38% reported
quitting smoking after diagnosis (Sprague et al., 2010). Similarly, in the
invasive breast cancer population, Skeie et al. found that 33.4% of base-
line smokers had quit smoking after diagnosis (Skeie et al., 2009).
Another study found that mean tobacco consumption decreased by
1.1 g per day at up to 6 years after a breast cancer diagnosis and that
the percentage of women who did not smoke increased by 7% (Bidstrup
et al., 2013). These positive changesmay in part be due to the physician's
focus on smoking cessation. In a recent analysis of risk factors in cancer
survivors, including breast cancer survivors, it was found that 87% of
current smokers reported discussing smoking cessation with their physi-
cians. In this same cohort, overweight and inactivityweremore prevalent
risk factors than smoking, however, only 61% and 68% of survivors report-
ed discussions of diet and exercise, respectively, with their physician
(Weaver et al., 2013). Overall, these data suggest that health behavior
change interventions can be successful in the DCIS population when ap-
propriate attention is given to them by patients and providers.

Evidence is sparse regarding changes in other health-related behav-
iors after DCIS, including alcohol consumption and diet. In the only
known study addressing change in these variables in theDCIS population
specifically, no statistically significant differences were noted before and
after diagnosis (Sprague et al., 2010). There is additional data on change
in alcohol use and diet after an invasive breast cancer diagnosis, though
mainly from European studies. Among women in a Danish cohort with
grades I–III breast cancer, alcohol consumption increased by 0.6 g/day
after diagnosis (Bidstrup et al., 2013). In the Norwegian Women and
Cancer cohort study, Skeie et al. found that after a breast cancer diagno-
sis,women significantly increased their fruit and vegetable consumption,
compared to women who remained cancer-free (Skeie et al., 2009).

The importance of health-related behaviors after a DCIS diagnosis

The association between several health-related behaviors and breast
cancer risk has long been recognized (Catsburg et al., 2014; Scoccianti
et al., 2014). More recently, evidence has emerged to demonstrate
that these lifestyle factors are also associated with disease progression
after a breast cancer diagnosis (Kroenke et al., 2005; Bertram et al.,
2011; Kwan et al., 2010). Weight gain of ≥2 kg after diagnosis has
been associated with a 50% increased risk of recurrence (Kroenke
et al., 2005). Physical activity has been shown to decrease risk of recur-
rence, with women participating in 9–14.9 metabolic equivalent-hours
(MET-h) per week reducing their recurrence risk by about 50%, com-
pared to women participating in b3 MET-h per week (Holmes et al.,
2005). Drinking ≥6 g/day of alcohol has been associated with an in-
creased risk of recurrence of 35%, compared to no drinking (Kwan
et al., 2010). The evidence specific to DCIS remains sparse. An early
study indicated that women in the upper decile of BMI were twice as
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likely to have a recurrence as those in the lower four deciles (Habel
et al., 1998). This was not replicated in a recent analysis of data in the
WISC cohort, though risk of a second breast cancer diagnosis after
DCIS was elevated with increasing alcohol consumption (McLaughlin
et al., 2014).

Given that women diagnosed with DCIS are more likely to die from
causes other than breast cancer, it is important to consider the impact
of health-related behaviors on other health outcomes in this population
(Table 1). There are long established associations between physical inac-
tivity andweight gain, smoking, and other health-related behaviors with
a variety of health outcomes in the general population (Wilson et al.,
2002; Hamilton et al., 2014; Folsom et al., 1985; Villablanca et al., 2000).

Compared to those who engage in leisure time physical activity, in-
creased sedentary behavior is associated with increased risk of diabetes
(Wilmot et al., 2012), hypertension (Huai et al., 2013), certain site-
specific cancers (Gierach et al., 2009; Patel et al., 2006; Howard et al.,
2008), and CVD (Chomistek et al., 2013). Sedentary behavior and de-
creased physical activity have also been found to contribute to elevated
risks of all-cause, CVD, and cancer mortality (Kim et al., 2013). Impor-
tantly, physical inactivity and sedentary behavior can lead to weight
gain. Excess weight is associated with increased risk of multiple chronic
diseases, including diabetes, hypertension, osteoarthritis, coronary
heart disease, and cancer (Wilson et al., 2002; Colditz et al., 1995;
Renehan et al., 2008). Though modest, a 2.2 kg change in body weight,
as seen in the WISC cohort, contributes to all of the aforementioned
chronic conditions.Weight gains of b5 kg have been associatedwith in-
creases in women's risk of developing hypertension, diabetes, and coro-
nary heart disease (Huang et al., 1998; Resnick et al., 2000; Manson
et al., 1995). Importantly, weight gain is also associated with increased
risk of mortality from these conditions, as well as increased risk of all-
cause mortality (Manson et al., 1995; Flegal et al., 2007).

Interestingly, smoking cessation appears to be the most successful
behavior change after DCIS diagnosis, despite the association of smoking
with breast cancer risk or recurrence remaining unclear (Gaudet et al.,
2013), compared to the well-established associations of physical inac-
tivity and BMI with breast cancer outcomes. Nevertheless, many
women continue smoking after their DCIS diagnosis (e.g., 62% of those
smoking prior to diagnosis in the WISC study continued to smoke)
(Sprague et al., 2010). Given thewell-known impact of smoking on sev-
eral chronic conditions, this remains concerning. Compared to those
who never smoked, current smokers are about 1.5 times more likely
to develop diabetes (Yeh et al., 2010), and 2–4 times more likely to de-
velop coronary heart disease (Centers for Disease Control and
Prevention, 2012). Smoking is also a strong risk factor for countless
other cancers (Sasco et al., 2004).

Vulnerable populations

Data from the WISC study indicate that SES and living situation are
key factors in determining the likelihood of undergoing adverse health
Table 1
Examples of associations between health-related behaviors and various health outcomes.

Behavior Association with breast
cancer recurrence

Association with CVD
incidence

Associ
incide

Lack of Physical
Activity

↑50% (Schmidt et al., 2013) ↑30–150% (Wilmot et al.,
2012; Chomistek et al.,
2013)

↑55–1
2014;

Obesity ↑130–145% (Habel et al.,
1998; Kamineni et al.,
2013)

↑50–220% (Harris et al.,
1993; Manson et al., 1990)

↑450–
1995;

Smoking ↑20% (Pierce et al., 2014) ↑200–400% (Lakier, 1992) ↑40% (

Heavy alcohol
consumption

↑35–160% (McLaughlin
et al., 2014; Kwan et al.,
2010)

↑140% (Hvidtfeldt et al.,
2008)

↑65% (
2012)
behavior changes after a DCIS diagnosis. In preliminary, not yet pub-
lished data, women with a college degree and those living with a part-
ner were about 30% less likely to gain N10% body weight after a DCIS
diagnosis compared to high school graduates and those not living
with a partner. Higher educational attainment, higher annual income,
and living with a partner were also associated with lower likelihood of
consistent sedentary behavior after a DCIS diagnosis. Similar factors af-
fected alcohol use and smoking status after DCIS diagnosis. For example,
women with a college degree were 2.4 times more likely to quit
smoking after their DCIS diagnosis than women who had not attended
college. A separate study demonstrated that women with medium or
low SES were more likely to report increased anxiety and depression
after a DCIS diagnosis than those with high SES (de Moor et al., 2010).
Furthermore, fear of recurrence after initial DCIS diagnosis was dimin-
ished in those patients with increased social support (Liu et al., 2010).
While we are unaware of studies examining SES in relation to breast
cancer mortality after a DCIS diagnosis, there is extensive literature
demonstrating poorer outcomes among low SES women following an
invasive breast cancer diagnosis (Sprague et al., 2011; Byers et al.,
2008). These studies have generally found that SES disparities in breast
cancer and all-cause mortality persist even after adjusting for screening
utilization, cancer characteristics, and treatment factors; this suggests
that other health equity factors, including patient health behaviors, are
likely additional factors contributing to variations in outcome according
to SES. Prior research suggests that potentially modifiable behavioral
factors such as smoking, alcohol consumption, dietary patterns, and
physical activity may correlate with socioeconomic differences in mor-
tality (Stringhini et al., 2010). Interventions specifically targeted to indi-
vidual health behaviors among women from vulnerable populations
may be effective in improving outcomes and reducing health inequal-
ities related to breast cancer.

An opportunity for intervention

Importantly, education and physician emphasis on health promot-
ing behaviors are key components of capitalizing on the teachable
moment that occurs after a cancer diagnosis (Gritz et al., 2006;
Demark-Wahnefried et al., 2005). A DCIS diagnosis may represent a
particularly unique opportunity to intervene, given that it carries the
psychological impact of a cancer diagnosis but an excellent prognosis.
The success in smoking cessation following a DCIS diagnosis suggests
that women with DCIS are receptive to positive lifestyle changes. The
time following DCIS diagnosis may represent a key window for clini-
cians to educate patients on the benefits of physical activity and weight
loss and introduce positive lifestyle behaviors. Inmany cases, this is cur-
rently a missed opportunity. Exercise, the most frequently discussed
lifestyle behavior by physicians to DCIS patients, is only discussed
with 53% of women with a DCIS diagnosis and weight was only
discussed with 43% of DCIS patients (Lopez et al., 2013). A wide array
of interventions have been shown to be efficacious in improving
ation with diabetes
nce

Association with incidence
of other cancers

Association with all-cause
mortality

10% (Hamilton et al.,
Wilmot et al., 2012)

↑20–55% (Gierach et al.,
2009; Patel et al., 2006;
Howard et al., 2008)

↑50–135% (Wilmot et al.,
2012; Borch et al., 2011)

700% (Colditz et al.,
Dotevall et al., 2004)

↑25–155% (Catsburg et al.,
2014; Renehan et al.,
2008)

↑50–250% (Manson et al.,
1995; Calle et al., 1999)

Yeh et al., 2010) ↑20–4000% (Gaudet et al.,
2013; Nyante et al., 2014;
Stellman et al., 2001)

↑20–240% (Shaw and
Agahi, 2014; Gellert et al.,
2012)

Cullmann et al., ↑20–150% (Scoccianti
et al., 2014; Turati et al.,
2013; Tramacere et al.,
2012)

↑60–120% (Rostron, 2012;
Klatsky et al., 1992)



Table 2
Examples of effective interventions to improve health-related behaviors.

Behavior Strategy to improve Effectiveness

Lack of physical activity Supervised aerobic exercise intervention ↑45.4–129 min/week (Rogers et al., 2015; Irwin et al., 2008)
Home based exercise program with weekly telephone counseling ↑28.8–271 min/week (Spector et al., 2014; Pinto et al., 2013)

Obesity Telephone based diet and physical activity goal coaching ↓3.1–12.5 kg (Goodwin et al., 2014; Befort et al., 2012)
In person diet, behavioral weight loss, and physical activity coaching ↓3.3–6.3 kg (Travier et al., 2014; Harris et al., 2013)

Smoking Internet and printed counseling intervention ↓12.5–15.6% smoking rate (Emmons et al., 2013; van der Aalst et al., 2012)
Clinician administered cognitive behavioral therapy and medication ↓21–47% (Duffy et al., 2006; Griebel et al., 1998)

Heavy alcohol Peer or clinician led brief motivational intervention ↓2.33–3.32 drinks/week (Mastroleo et al., 2014; Crawford et al., 2014)
Internet/text message counseling intervention ↓0.31 drinks/day (Suffoletto et al., 2014), ↓3.9 drinks/week (Schulz et al., 2013)
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health-related behaviors (Table 2). Interventions aimed at improve-
ment of physical activity levels and weightmanagement have been im-
plemented successfully among women with an invasive breast cancer
diagnosis (Campbell et al., 2012; Kim et al., 2011), as well as in mixed
stage populations that included DCIS patients (Reeves et al., 2014).
Among breast cancer survivors, supervised exercise as well as home-
based exercise and telephone coaching have been successful in increas-
ing physical activity levels, with increases seen up to 271 min/week
(Rogers et al., 2015; Spector et al., 2014; Pinto et al., 2013). Weight
loss interventions, utilizing in person or telephone coaching have also
been successful in this population with weight loss of up to 12.5 kg
achieved (Goodwin et al., 2014; Befort et al., 2012; Travier et al.,
2014). These studies demonstrate the potential for health behavior
modification following a DCIS diagnosis. However, access to these suc-
cessful interventions remains limited. The majority of these interven-
tions require training and resources that are not readily available to
clinical care providers. Further studies are needed to evaluate effective-
ness in community practice, cost-effectiveness, and dissemination strat-
egies that require limited resources and training to make such
interventions readily accessible to patients and providers.

Evidence from the WISC cohort to date suggests that women with
lower SES are particularly susceptible to adverse health behavior chang-
es after a DCIS diagnosis. Importantly, there is also ample data indicating
that socioeconomic disparities impact breast cancer survival. Thus, in-
terventions may have the greatest impact if targeted at women belong-
ing to these vulnerable populations. There is also evidence that women
with low social support, including those not living with a partner, are at
elevated risk of adverse health behavior change and thus may particu-
larly benefit from an intervention. The potential benefit of targeting in-
terventions to other groups is less clear. Further research is needed to
identify patient sub-groups most likely to benefit from targeted inter-
ventions, and inform effective strategies in cancer survivorship.

Conclusion

Health outcomes for women with DCIS may be improved by
adopting a more global outlook on threats to long term health. This
will require a shift in the typical focus of patients, oncologists, and pri-
mary care providers during themanagement ofDCIS. However, recogni-
tion of the low frequency of breast cancermortality amongwomenwith
DCIS and the comparatively higher rates of other causes of death should
help to facilitate this shift. As early as the initial treatment decision,
women may be counseled on the potential negative impacts of cancer
therapy and encouraged to initiate lifestyle changes that will improve
long-term health outcomes. The increased motivation of patients and
heightened attention of medical providers during the time of a DCIS di-
agnosismay offer a strong opportunity to initiate healthy behaviors that
will improve a wide range of health outcomes. Increased attention to
health behaviors among women from lower socioeconomic back-
grounds and other vulnerable populations may also provide a means
to reduce observed disparities in health outcomes. DCIS has one of the
highest cancer-specific survival rates of all cancers; as such, it may
serve as an ideal setting for a targeted approach to positive lifestyle
changes. Success in this framework could then provide justification for
a similar approach with other types of cancer as well as other life-
threatening disease as survival rates improve.
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