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Abstract

Adult cancer survivors have increased risk of cardiometabolic conditions, contributing to a “silver
tsunami” of aging survivors whose multi-morbidities will greatly challenge healthcare resources.
We suggest that partially misaligned common-sense models of health risks held by cancer
survivors, oncologists, and primary care providers (PCPs) result in differences in preferred coping
strategies and produce inefficiencies and gaps in cancer survivors’ care delivery. Importantly, no
entity in the health care system claims major responsibility to address longstanding unhealthy
lifestyle behaviors that heighten susceptibility to both cancer and cardiovascular disease (CVD)
and whose improvement could enhance quality of life. To address this gap, we propose systems-
level changes that integrate health promotion into existing survivorship services by including
behavioral risk factor vital signs in the electronic medical record, with default proactive referral to
a health promotionist (a paraprofessional coach adept with mobile technologies and supervised by
a professional expert in health behavior change). By using the patient’s digital tracking data to
coach remotely and periodically report progress to providers, the health promotionist closes a gap,
creating a connected care system that supports, reinforces, and maintains accountability for
healthy lifestyle improvement. No comparable resource solely dedicated to treatment of chronic
disease risk behaviors (smoking, obesity, physical inactivity, treatment nonadherence) exists in
current models of integrated care. Integrating health promotionists into care delivery channels
would remove burden from overtaxed PCPs and instantiate a comprehensive, actionable systems-
level schema of health risks and coping strategies needed to have preventive impact with minimal
interference to clinical work flow.

The New Cancer Survivor

Although many adults do still die from cancer, a cancer diagnosis is no longer a certain
death sentence. Advances in screening, early detection, and more effective treatments have
allowed several cancers to transition from being an inevitably fatal disease to a chronic
condition (Hewitt, Greenfield, & Stovall, 2005). A chronic disease is one that persists and
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cannot be fully cured by medications, but, if controlled, is compatible with long-term
survival. Currently, 64% of cancer survivors have lived for 5 years after diagnosis and 40%
have lived for 10 years (de Moor et al., 2013; Rowland & Yancik, 2006). Together, two
commonly occurring chronic diseases, cancer and cardiometabolic diseases, account for
nearly 46% of all deaths in the United States (Centers for Disease Control and Prevention).
Cancer survivors can develop cardiac and pulmonary disease as late effects of cancer
treatments(Ewer & Ewer, 2015). Additionally, since both cancer and cardiometabolic
diseases are associated with aging, many cancer survivors will develop cardiometabolic
disease as a result of shared contributory biological mechanisms (e.g., chronic
inflammation), and common behavioral risk factors (Koene, Prizment, Blaes, & Konety,
2016; Masoudkabir et al., 2017). Thus, many survivors will have multimorbidity: that is, the
co-occurrence of two or more chronic diseases (Suls, Green, & Davidson, 2016). The
combination of advanced age, longevity, and multiple health conditions, especially heart
disease, that characterize the cancer survivor are believed to presage a “silver tsunami” of
survivors, many of whom are baby boomers now straddling the peak 65-69 age period of
cancer onset (Smith, Hurria, et al, 2009). The complex needs of this cohort are expected to
greatly challenge existing healthcare resources (Bluethmann, Mariotto, & Rowland, 2016).

Cancer’s entrance into the chronic disease landscape has introduced new challenges
affecting both patients trying to manage life during survivorship and providers trying to
curtail patients’ risk of adverse medical events. An entire medical enterprise exists to
support the survivor’s efforts, but it is a system that was designed to address one disease at a
time. Consider that most cancer survivors with CVD or cardiometabolic risk factors have
multiple providers (e.g., the uterine cancer survivor who receives treatment from an
oncologist, gynecologist, and primary care provider; PCP). Both patients and providers
function in a complex system that entails some ambiguities regarding which medical
provider is responsible for which aspects of disease management and health promotion and
how cross-specialty communication is expected to occur (Mayer, Nasso, & Earp, 2017;
Mitchell, Burridge, Colquist, & Love, 2012). Figure 1 presents a schema, adapted from
Leventhal’s Common Sense Model of Iliness (Leventhal et al., 1997), depicting how cancer
survivors and their multiple providers appear to cognitively represent: the main health
threats survivors face, preventable causes of adverse health events, and optimal coping plans.

Most individuals who have survived cancer fear a recurrence or a new cancer (Cancer
Council Australia, 2018), positioning cancer as their dominant health threat (cf., Figure 1).
As the figure also indicates, a majority of survivors would prefer to receive follow-up care
from their oncologist, believing that the best way to prevent their most-feared adverse health
outcome is to follow the anti-cancer regimen the oncologist prescribes (Costanzo,
Lutgendorf & Roeder, 2011; Hudson, Miller, Hemler, Ferrante et al, 2012). Although
common cardiometabolic risk factors or co-occurring CVD have become leading causes of
death in localized breast cancer (Park et al., 2017) and prostate cancer (Ketchandji, Kuo,
Shahinian, & Goodwin, 2009), many cancer survivors view multimorbidities, including type
2 diabetes and CVD, as peripheral to their day-to-day self-management and survival (Shin et
al., 2011) (cf., Fig 1’s absence of this perceived threat for survivors). Cancer also trumps
CVD and cardiometabolic risk factors as the top-of-mind threat for the patient’s oncologist
and medical specialist, perhaps since during active treatment they focused on controlling a
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cancer to keep the individual alive (Stump et al., 2019). Cardiometabolic risk factors are
more likely to be identified as threats and treated pharmacologically by the PCP (cf., Fig. 1),
for whom such medications are among the most commonly prescribed (Bean, 2017).
Modifications of the patient’s unhealthy lifestyle behaviors that conveyed cancer and
cardiovascular disease risks in the first place are also needed to promote long-term health.
These unhealthy lifestyle behaviors continue to augment risks of disease progression and
new disease onset in the future if left unchanged. Although guidelines advise all physician
groups to recommend lifestyle counseling for cancer survivors (NCCN, 2018), the
expectation to perform brief health behavior change intervention is greatest for PCPs (Curry,
Grossman, Whitlock, & Cantu, 2014), albeit not routinely prioritized (Sabatino et al., 2007).

Ideally, providers’ cognitive representations of patients’ main health threats and needs would
align or complement each other, assuring the delivery of comprehensive care. In reality,
integrated medical management of multiple conditions has just progressed to the point of
recognizing cancer survivors’ need for such services (Sogaard, Thomsen, Bossen, Sorensen,
& Norgaard, 2013). Despite evidence that lifestyle interventions could play a critical role in
preventing both cancer and CVD (White et al., 2014), healthy lifestyle promotion lacks a
champion in current models of integrated care and receives low priority in providers’ and
patients’ mental models of prevention tactics (Rabin & Pinto, 2006).

Coping with Survivorship from a Patient Perspective: Managing Complex Medical Regimen

Adherence

Ongoing adjuvant treatment is a required part of the treatment regimen for many survivors of
prevalent cancers (e.g., breast, prostate), as is regular self-examination to monitor for
recurrence (e.g., melanoma, breast). Given the severity of the illness threat, it is common
sense for patients to highly prioritize adherence to their anti-cancer regimen. Hormone
therapies such as aromatase inhibitors and tamoxifen for breast cancer survivors, and
androgen-blocking medications for prostate cancer survivors, reduce the likelihood of cancer
recurrence (Schiavon & Smith, 2014; Schulman, Irani, & Aapro, 2012). Even so, among
breast cancer survivors, a recent systematic review found that 41-72% of patients were not
adherent to the dose or schedule for hormone therapy, and 31-73% of patients discontinued
taking these medications after five years (Murphy, Bartholomew, Carpentier, Bluethmann, &
Vernon, 2012). For breast cancer survivors prescribed ongoing hormone therapies,
nonadherence is associated with being older (or very young), having high out-of-pocket
costs, receiving follow-up care through a PCP, experiencing side effects, and having a
medication switched (Murphy et al., 2012). For prostate cancer survivors, findings regarding
adherence to androgen deprivation therapy are mixed (Aliberti et al., 2017; Franck Lissbrant
et al., 2018), but generally among older adults on complex medication regimens,
nonadherence can approach 80% (Schlenk, Dunbar-Jacob, & Engberg, 2004).

To anti-cancer hormone therapies, the survivor with multimorbidity adds prescribed
pharmacotherapies to manage CVD or cardiometabolic risk factors and prevent disease
progression. Given evidence that survivors regard CVD as a less salient threat than cancer
(Shin et al., 2011), one might expect poorer adherence to the CVD than the cancer medical
regimen. Anecdotally, patients undergoing cancer treatment are thought to perform less daily
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self-management of chronic diseases such as diabetes and hypertension, although data
examining this proposition are scarce. Hypertension (HTN) is the most common comorbid
condition in cancer, and antihypertensive medication regimens can exacerbate the burden of
cancer-related fatigue. Nevertheless, studies addressing management of antihypertensive
regimens in cancer survivors are very limited (Braithwaite et al., 2009). One cross-sectional
study found cancer survivors more likely than those without a history of cancer to report
optimal medication adherence and blood pressure (BP) monitoring (Shin et al., 2011). On
the other hand, studies evaluating long-term adherence to HTN management report less than
optimal rates ranging from 50-65%: low enough to compromise treatment efficacy and
health-related quality of life (Morgado & Rolo, 2012). In sum, though chronic maintenance
medications are the standard of care for managing both cancer and cardiovascular risks,
long-term adherence is problematic for either regimen singly and is insufficiently
characterized (but probably not better) for the polypharmacy needed to manage both
conditions.

Many cancer survivors will have progressed beyond risk factors to have overt CVD or Type
2 diabetes. Up to half of CVD patients are nonadherent to taking medication as directed (Ho,
Bryson, & Rumsfeld, 2009). Similarly, less than half of those prescribed medication for the
treatment of diabetes, HTN, or hyperlipidemia persist in using the medication through the
first year (Brookhart et al., 2007; Vrijens, Vincze, Kristanto, Urquhart, & Burnier, 2008).
Nonadherence to CVD is associated with being younger, nonwhite, and depressed.
Nonadherence also is more prevalent when a condition is chronic or asymptomatic (Ho et
al., 2009). Regimen complexity is an additional predictor of nonadherence, and many
patients with cardiometabolic conditions take more than one medication (Grant, Devita,
Singer, & Meigs, 2003); yet few studies have assessed adherence for more than one
medication at a time. In polypharmacy, as for simpler regimens, patients are less likely to be
adherent to taking a particular medication if they do not perceive its immediate benefit or
believe it is causing side effects.

Survivors who have Type 2 diabetes (T2DM) face an especially complex added regimen
burden, involving not only medication, but also dietary requirements, glucose monitoring
and checking feet for irritation or ulcers. Some evidence suggests that providing T2DM
education to cancer patients increases patient compliance with multiple HbAlc tests, and
results in fewer emergency room visits and hospital admissions (Irizarry et al., 2013).
Notably, management of the comorbid cancer and T2DM thrusts survivors and providers
into the challenge of communicating across medical fields. Usual “one-disease-at-a-time”
approaches to T2DM and to cancer management do very little to address these needs for
discourse among health care providers.

Health Promotion: Managing Multiple Healthy Lifestyle Changes

One set of potentially controllable cancer causes - health risk behaviors - has no provider
category principally dedicated to its treatment or prevention. Health threats faced by many
cancer survivors are partially attributable to unhealthy lifestyle behaviors (e.g., tobacco use,
poor-quality diet, excess energy and alcohol intakes, physical inactivity). These behaviors
convey risk for both cancer and CVD and, once the patient has acquired chronic disease,
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often co-occur with medication nonadherence (Fine, Philogene, Gramling, Coups, & Sinha,
2004; Pampel, Krueger, & Denney, 2010; B. Spring, Moller, & Coons, 2012). Risk
behaviors tend to cluster, with 52% of adults reporting at least two of four unhealthy lifestyle
habits (physical inactivity, overweight, cigarette smoking, risky drinking; (Coups, Gaba, &
Orleans, 2004), and 17% reporting three or more (Fine et al., 2004).

One suggestion has been that receiving a cancer diagnosis creates a “teachable moment” that
makes mortality feel close at hand, heightening motivation to change habits that could
otherwise jeopardize survival (Demark-Wahnefried, Aziz, Rowland, & Pinto, 2005).
However, others have questioned the efficacy and even the ethics of uniformly implementing
vigorous behavior change intervention at the time of cancer diagnosis, arguing that some
vulnerable patients may experience adverse effects as a result of feeling blamed and
personally responsible for causing their cancer (Stiefel & Bourquin, 2018). Some evidence
suggests that a meaningful subgroup of survivors does make healthy lifestyle changes, such
as improving diet quality and quitting smoking after receiving a cancer diagnosis (S. M.
Bluethmann et al., 2015; Sprague, Trentham-Dietz, Nichols, Hampton, & Newcomb, 2010).
However, other cancer survivors continue to exhibit chronic disease risk behaviors,
particularly poor quality diet, obesity, and physical inactivity (Blanchard, Courneya, &
Stein, 2008; S. M. Bluethmann et al., 2015; Sprague et al., 2010).

Our model (Figure 1) depicts how health behaviors can fail to appear in survivors’ cognitive
maps of health threats. Providers who are primarily focused on addressing the cancer threat
may only discuss anti-cancer medications, not pointing the patient’s attention to CVD or
lifestyle-related risks. Indeed, many survivors become more overweight and physically
inactive as their time since initial diagnosis increases, particularly if emerging functional
impairments impede the ability to be physically active. Relatedly, as of 2016, 13% of cancer
survivors over the age of 18 still smoke even though it is now known that smoking increases
the risk of developing a subsequent cancer and that quitting smoking lowers that risk (Miele
et al., 2018). The influences that bind many individuals to unhealthy lifestyle habits are
strong. For many, smoking and overeating have become one of few reliable, accessible
means to engender immediate, short-term pleasure and distress relief, especially in life
contexts that supply many burdens but few rewards (B. Spring, Cook, et al., 2008; B. Spring,
Pingitore, & McChargue, 2003; B. Spring, Schneider, et al., 2008). Although brief
counseling from PCPs can modestly improve patients’ health risk behaviors (Quinn et al.,
2009), it is often crowded out by acute care needs. Health psychologists and other allied
health professionals (nutritionists, kinesiologists, health educators) who could bring lifestyle
risk factors into the patient’s focus are not routinely on the patient’s health care path.

Managing Life Demands

Managing comorbidities combined with ongoing life demands creates considerable stressful
burden for many cancer survivors (Danese, O’Malley, Lindquist, Gleeson, & Griffiths, 2012;
Wykle, Kahana, & Kowal, 1992). Cancer treatments can cause chronic side effects including
appetite and gastrointestinal disturbance, bruising, sexual dysfunction, and pain (Skolarus et
al., 2014). Because cancer occurs primarily in the elderly (age > 65), other stressors such as

retirement, isolation, loss of independence, loss of productivity, caregiving burdens and
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comorbidities can further compromise quality of life (QOL) (Wykle et al., 1992). Negative
emotional sequelae add to the residual adverse physical effects of cancer and its treatments.
Some studies show more than 70% of cancer survivors report fear of recurrence at a level of
intensity warranting clinical intervention (Bell et al., 2017; Costa, Dieng, Cust, Butow, &
Kasparian, 2016). Moreover, a symptom cluster of depression, fatigue, sleep disturbances,
and cognitive dysfunction is prevalent among cancer patients and survivors, reflecting either
adverse mental health consequences of having cancer, or direct neuroendocrine-
immunologic effects of the disease and its treatments (Miller, Ancoli-Israel, Bower,
Capuron, & Irwin, 2008). Improved QOL is therefore an important clinical outcome for
cancer survivors and often a key treatment focus of work with professionals such as health
psychologists, when available. Not only is engaging in healthy behaviors associated with
better QOL in cancer survivors (Blanchard et al., 2008), but improvements such as
increasing physical activity, can produce improvements in QOL (Buffart et al., 2017).

Coping with Survivorship from a Physician Perspective

Managing Health Risks

The physician’s role, like the patient’s, is complex and demanding. Above all else,
physicians embody primary responsibility to mitigate health risks (cf., Figure 1). However,
that main mission must be accomplished while following practice guidelines (that
sometimes conflict), staying up to date on new research findings, managing patient flow,
maintaining a positive financial balance sheet for providing care, advocating to insurers to
cover the treatments patients need, and coordinating care with other healthcare providers.
For oncologists and other specialists treating cancer patients, challenges can be exacerbated
by needing to address multimorbidities and provide advice in unfamiliar areas (i.e., health
behavior change), while prioritizing specialty-consistent attention to rapidly evolving
findings about the therapeutic efficacy and side-effects of immunotherapy and targeted
therapies.

Medical training emphasizes the diagnosis and treatment of disease. Clinical guidelines
focus on treating one disease at a time and give physicians very little information about how
to address several conditions simultaneously. Few guidelines for common conditions provide
specific treatment recommendations for managing comorbidities (Lugtenberg, Burgers,
Clancy, Westert, & Schneider, 2011). This lack of guidance results from a sparse evidence
base concerning clinical co-management of chronic disease, because patients with
comorbidities are typically excluded from clinical trials and, even when included,
comorbidities are rarely analyzed as potential moderators of treatment effects (Boyd,
\Vollenweider, & Puhan, 2012). Despite recent calls to update clinical guidelines to reflect
the complexities of treating comorbidities (Arnett et al., 2014; Uhlig et al., 2014), the
additional data collection needed and translation of research findings to practice probably
will require more than a decade to accomplish (Morris, Wooding, & Grant, 2011).
Meanwhile, lack of clear guidance regarding care of comorbid conditions, such as cancer
and CVD, can create ambiguous or competing clinical foci (cf. Figure 1) that yield
insufficient care coordination and delivery (Burgers, Voerman, Grol, Faber, & Schneider,
2010; Francke, Smit, de Veer, & Mistiaen, 2008).
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Even though current guidance advises all physicians to provide health promotion counseling
(2018 Physical Activity Guidelines Advisory Committee, 2018; Jensen et al., 2013; US
Department of Health and Human Services, Office of Disease Prevention and Health
Promotion, US Department of Health and Human Services, & Office of Disease Prevention
and Health Promotion, 2010). The assignment may be most unfamiliar for oncologists.
Uniquely skilled at delivering care aimed at controlling life-threatening cancers, may
become the physician that survivors rely upon for all medical care. (Hudson et al., 2012;
Wallner et al., 2017).. Uniquely skilled at delivering care aimed at controlling life-
threatening cancers, many oncologists were trained to believe that the task of promoting a
healthy lifestyle is the responsibility of PCPs, whereas they are unfamiliar and
uncomfortable with undertaking healthy lifestyle promotion. Hence, patients who choose
oncologists as their sole physician will receive limited healthy lifestyle guidance, potentially
augmenting disparities, since this subset of survivors overrepresents minorities and those
with lower education (Hudson et al., 2012; Wallner et al., 2017). In actuality, few physicians,
particularly oncologists and other specialists, have had sufficient positive clinical
experiences to build confidence that they can help patients succeed at behavior change; most
report a need for additional training in health promotion counseling (Anderson, Caswell,
Wells, & Steele, 2013).

According to cancer survivors, neither oncologists nor PCPs reliably discuss diet (30% of
cancer survivors) or exercise (26%), and 70% of melanoma survivors report that their
physician did not address their anxiety about cancer recurrence (Sabatino et al., 2007). Most
physicians report lack of time, expertise, and/or inclination to counsel about nutrition.
Referral to a dietician may be feasible if the patient has insurance coverage and an eligible
comorbid disease (e.g., T2DM) or personal resources to pay for the added service.
Moreover, although some behavior change programs such as intensive, multi-session
behavioral weight loss treatment are now covered by Centers for Medicare and Medicaid
(CMS), treatment must be provided by physicians or nurse practitioners and is ineligible for
reimbursement if provided by health psychologists, nutritionists, or exercise scientists, who
have greater training and interest in providing lifestyle intervention. In other words, health
promotion is frequently omitted from any medical visits due to significant system burdens
and diffusion of responsibility across providers.

Coordinating Care

PCPs traditionally act as the point person for the patient’s health care team. They coordinate
care, maintain a long-term relationship with the patient, and help reconcile conflicting
recommendations received from medical specialists focusing primarily on one disease. As
such, primary care settings have become a pivotal hub for cancer survivors as they complete
their oncologic treatment. At the end of active cancer treatment, the oncologist creates a
survivorship plan (i.e., a summary of treatment and recommended follow-up care) and
transfers the patient to a PCP for continuing care (Hewitt et al., 2005). This “hand-off” can
work well when patients are willing to separate from the oncologist, when PCPs are readily
available, and particularly when the PCP has a good working relationship with the treating
oncologist (Barnett, Keating, Christakis, O’Malley, & Landon, 2012); (O’Malley, Davis,
Crabtree, & Hudson, 2017). Such conditions are not always in place and many PCPs express
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frustration about informational gaps and misaligned expectations that impede their clinical
decision-making (O’Malley et al., 2017). Implementation of the transfer of care is still a
work in progress, with different oncologists and PCPs expressing varying opinions about
whether and how responsibility for survivorship care can be shared (Hudson et al., 2012;
Nekhlyudov, O’Malley D, & Hudson, 2017; Potosky et al., 2011).

For example, even the apparently simple task of reconciling the patient’s medication
regimen illustrates a care coordination challenge. Medication lists in the electronic medical
record (EMR) are frequently inaccurate: one study found inaccuracies for 71% of patients
(DecCarolis, Leraas, & Rowley, 2005). Incompleteness is one problem. Approximately 25%
of prescribed drugs being taken by patients are omitted, such that 61% of patients are taking
at least one medication not noted in the EMR (Lau, Florax, Porsius, & De Boer, 2000).
Another key problem is polypharmacy, such that, particularly for older adults, the number of
drugs prescribed by different providers grows longer, the pill-taking regimen more complex,
new prescriptions added to address side effects of prior prescriptions, and the possibility of
interactions among drugs and nutraceuticals increasingly nontrivial (Rambhade,
Chakarborty, Shrivastava, Patil, & Rambhade, 2012).

Managing Work Demands

With the proportion of Americans who are 65 years and older projected to increase from
12% in 2005 to 20% by 2030 (Institute of Medicine, 2008), and the total number of cancer
cases projected to increase by 45% in the same time frame (B. D. Smith, G. L. Smith, A.
Hurria, G. N. Hortobagyi, & T. A. Buchholz, 2009), more cancer survivors will continue to
need post-cancer care, placing a greater burden on PCPs. By 2025, the United States is
expected to face a shortage of 25,250 PCPs, and the shortage may be even greater (Dall,
West, Ritashree, Reynolds, & lacobucci, 2018). In the US, PCPs account for about 30% of
all physicians; most other nations have a more desirable 50% ratio. Bringing the US into line
with other nations would require approximately 150,000 more PCPs (Carrier, Yee, & Stark,
2011).

The average PCP has a patient panel of 2500 patients. The estimated time required per day
to meet clinical guideline recommendations for this panel is: 3.7 hrs. for acute needs, 10.6
hrs. for chronic needs and 7.4 hrs. for preventive services (Yarnall et al., 2009), totaling an
untenable 21.7 hrs per day. Given the shortening of visits, made necessary to meet the needs
of increasing caseloads, it is difficult to discern how the PCP can find time to discuss
comorbidity management or healthy lifestyle change.

System Level Considerations and Recommendations

We have argued that optimal care of cancer survivors is impeded by insufficient coordination
of care, complicated by ambiguous guidance regarding comorbidity management, made
worse by an insufficient PCP workforce with an untenable increase in responsibilities, and a
resulting neglect of the need to promote longevity and QOL by modifying habitual
unhealthy lifestyle patterns. Further, because health promotion tends to be perceived as non-
urgent, the service is likely to be dropped when time runs short in a treatment visit for a
survivor with multimorbidities (Tai-Seale, McGuire, & Zhang, 2007).
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Although significant, these challenges can be overcome by system re-engineering to
redistribute workload (particularly, primary responsibility for health promotion) and make
more effective use of digital tools that are already available to the healthcare system.
Psychologists are well-advised to gain appointment to care coordination committees that
design workflow infrastructure for their health care setting to ensure that provision of
behavioral and psychosocial services are represented on care pathways.

Care Coordination and Behavioral Vital Sign Documentation via the EMR

Figure 2 illustrates such a system hypothetically re-engineered to deliver connected care for
cancer survivors. Two technological components (the EMR and consumer digital tracking
tools) are central to the proposed care management infrastructure. Different providers’
EMRs will soon achieve universal interoperability, enabling oncologists, specialist
physicians, and PCPs to access each other’s medical records about a particular patient,
greatly facilitating care coordination (“Carequality,” 2016; Well, 2016; “What’s the
Difference,” 2018). As the bidirectional arrows in Figure 2 indicate, each category of
provider will be able to both enter and access a patient’s health data via the EMR, thus
updating the PCP on any cancer-related procedures and reminding oncologists and
specialists about the patient’s comorbidities.

In addition to supporting care coordination among providers, the EMR reduces the
physician’s cognitive load by triggering alerts to perform many evidence-based protocols.
One set of alerts, triggered at every visit, prompts providers to assess vital signs (e.g., BP,
temperature). Even though physicians complain of “alert fatigue” and may ignore or
override these prompts (Ancker et al., 2017), alerts have become standard, accepted EMR
decision support. We propose that prompting EMR recording of the main chronic disease
risk behaviors as vital signs is an essential system modification to support health promotion.
The Institute of Medicine has recommended integration of behavioral vital signs (Institute of
Medicine, Board on Population Health and Public Health Practice, & Committee on the
Recommended Social and Behavioral Domains and Measures for Electronic Health Records,
2015). EMR alerts to document smoking as a vital sign have gotten greatest traction (Fiore
& Baker, 2011), but prompts to document physical inactivity, obesity, diet quality, substance
use, and distress/depression as vital signs also have seen some uptake (Coleman et al., 2012;
Dwinnells, 2015; Steglitz et al., 2015).

In fact, we argue that the medical system’s track record of systematically promoting healthy
lifestyle behaviors is so poor, and the curve of continually worsening U.S. population health
so ominous, that a more stringent tactic warrants consideration. For the three behavioral vital
signs — smoking, obesity, and physical inactivity — that are major preventable causes of
cancers and CVD, we recommend insertion of a stop code requiring data entry before the
provider can move further in the EMR for a patient visit. Despite physician dislike of stop
codes, system administrators have allowed them for items like distress screening as
mandated by American College of Surgeons (ACS) hospital accreditation requirements
(Lazenby, Tan, Pasacreta, Ercolano, & McCorkle, 2015). We recommend adding the three
main behavioral vital signs to be queried during the stop for required distress screening.
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Additionally, we propose that vital sign entry indicating the presence of a risk behavior
automatically trigger proactive outreach from a health promotionist. The initiating pathway
from the EMR to the health promotionist appears in red in Figure 2 to represent a new
bidirectional digital connective path that needs to be built in the re-engineered care system.
Initial outreach via the EMR to the patient’s physician would be made immediately,
requesting any contraindications to engaging the patient in health promotion intervention.
Receiving no objections, the health promotionist would contact the patient digitally through
the patient portal, asking about interest in receiving health promotion services. By changing
the default to automated proactive outreach to patients at risk, rather than reactive outreach
to the few patients referred by overburdened physicians, these system changes would take a
step toward providing population level health promotion that reaches more cancer survivors.
We find mandatory behavioral vital sign entry facilitated by stop codes to be warranted in an
effort to finally move our health care system beyond the paradox that commitment to
prevention is “celebrated in principle but resisted in practice “ (Fineberg, 2013).

Health Promotionist

The proposed health promotionist role is a new category of health care position dedicated
solely to the neglected priority of helping patients improve chronic disease risk behaviors.
The training background is similar to that of a health/wellness coach (Bachelors degree in
behavioral or social science, communication, health education, exercise science, dietetics or
equivalent lived community-based experience), but with added experience in using digital
technologies, such as the EMR, mobile and internet apps, and wearable sensors. In
particular, health promotionists maintain current knowledge of behavior change tools and
devices, giving them an ability to provide tailored recommendations to patients and
providers. Their skills and training match those of the coaches deployed in effective
technology-supported behavior change interventions (B. Spring et al., 2012; Bonnie Spring
et al., 2018). Health promotionists are trained and supervised by one or more licensed
masters or doctoral level health professionals (in psychology, social work, kinesiology,
nutrition, or public health). This, in turn, enables supervisors and health promotionists to be
integrated into clinics with physician oversight, which qualifies them as physician extenders,
allowing reimbursement for intensive lifestyle interventions that are covered by CMS, but
not feasibly implemented within the care system as now designed.

In the hypothetical system shown in Figure 2, health promotionists are housed in a
survivorship clinic led by a physician or psychologist and staffed by at least one nurse, social
worker, exercise specialist, and nutritionist. The clinic accepts cancer survivors referred
directly by an oncologist’s survivorship care plan, and those referred to primary care but
who prove to need added behavioral or psychosocial services. Health promotionists are
housed in the survivorship clinic to situate them among other allied health care staff, but
their patient referrals come via direct automated vital sign notifications through the EMR.
As seen in Figure 2, health promotionists first make digital outreach via the patient portal
(patient-facing extension of the EMR) to engage those whose vital signs show behavioral
risk factors. Then they coach interested patients remotely by telephone, text, or e-mail on the
basis of behavioral self-tracking data the patient collects via a smartphone application with
or without digitally connected wearable sensors.
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Consumer Digital Tools

To exercise self-determination and autonomous motivation (Ryan & Deci, 2000), the
survivor must be at the center of his or her own pursuit of a healthy lifestyle and quality of
life. Developments in consumer technology enable the individual to be aided by a suite of
readily available technology-supported behavioral intervention programs accessible via the
internet or as native apps coupled with wearable sensors whose output is accessible via
portable mobile devices. Often using self-administered consumer technologies will be
sufficient for patients to accomplish health behavior change (Burke et al., 2015; Leahey et
al., 2014). In the connected care system shown in Figure 2, those who need more support
and accountability can be aided by a health promotionist who monitors the patient’s digital
self-monitoring data, using it to coach in a tailored, personalized manner (B. Spring et al.,
2012; Bonnie Spring et al., 2018). Note that Figure 2 depicts patients’ digital data as being
uploaded into a personal health record (PHR), a system where patients can enter or upload
their own data and control with whom they share it (e.g., providers, family members, coach).
The PHR differs from the EMR wherein patients can see but not modify some of their own
health data. In the proposed system, the PHR functions similarly to the coach dashboard in
hybrid technology- plus coach-supported behavior change interventions, enabling both
patient and coach to view a synthesized representation of the digital tracking data that
depicts progress toward goals. As Figure 2 indicates, functionality exists to import such data
synopses into the EMR. However, given both technical challenges and providers’ fear of
being overwhelmed by such data (Genes et al., 2018; Quinn et al., 2009), we expect the
more common communication to providers to be pithy EMR progress reports entered by the
health promotionist.

Our proposed model differs from current models of integrated care (Anastas et al., 2018;
Miller-Matero et al., 2016), which refer to co-location, consultation, or referral relationships
between primary care practices and psychologists chiefly to address patients” mental health
needs. No resource comparable to the health promotionist, solely dedicated to treatment of
chronic disease risk behaviors (smoking, obesity, physical inactivity, treatment
nonadherence) exists in current care models. Integrating health promotionists into care
delivery channels would remove burden from overtaxed PCPs, reduce very high loss to
follow-up that occurs with referral to community health promotion (Anastas et al., 2018;
Leppin et al., 2018), and instantiate a comprehensive, actionable systems-level schema of
behavioral strategies needed to have preventive impact with minimal interference to clinical
work flow. The proposed system is designed to allow all health professionals, including
health psychologists, to function to the top of their licensure. Supervising paraprofessionals
expands the health psychologist’s ability to reach more of the population in need of health
behavior change, while participating in care system design and still calling upon the
psychologist to do direct service intervention with patients who have more complex needs or
comorbidities. By using the patient’s digital tracking data to coach remotely and periodically
report progress to providers, the health promotionist closes a gap, creating a connected care
system that supports, reinforces, and maintains accountability for healthy lifestyle
improvement.
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Leveraging Technology and Health Promotionists

Such systems re-design would be disruptive in a positive way. The proposed re-engineering
would require multiple behavior changes from patients, providers, and system administrators
as well as engagement from these multiple stakeholders. These adjustments would be asked
in the service of reallocating untenable PCP workloads to reduce overburden. Excess burden
would be lowered via workflow efficiencies achieved by introducing a new category of
worker (health promotionist) who enables more providers to work at the top of their licensed
capabilities. Health promotionists would simultaneously provide as needed support for the
patient and maintain connection with concerned providers. Re-engineering would place the
cancer survivor squarely at the center of efforts to extend and improve QOL via creative use
of consumer-facing technologies and outreach to receive behavioral services.

Conclusion

The Institute of Medicine called for lifestyle recommendations to be included as a standard
part of the cancer survivorship care plan to optimize health and well-being (Hewitt et al.,
2005; Page & Adler, 2008). The hurdles for optimizing health for cancer survivors are real,
but solvable with available technology and adaptation of existing evidence based behavioral
interventions. An online, collaborative connected-health delivery model that uses technology
to deliver behavioral interventions may further extend life and result in improvements in the
QOL of cancer survivors. This strategy will foster cross-specialist communication and
deliver behavioral interventions to cancer survivors who want to improve their health,
preventing functional decline and new comorbidities (Lustberg, Reinbolt, & Shapiro, 2012;
Rock et al., 2012). Patients will get predictable and comprehensive support to achieve a
healthier lifestyle, and health care providers will have more time to do what they are most
skilled at doing: making a diagnosis, deciding upon treatment with patients and families, and
responding to questions that cancer survivors raise about managing multimorbidities. Given
the excellent cancer-specific prognoses experienced by survivors of many cancers and the
need to co-manage medical regimens to prevent cancer and CVD, redesigning care path
infrastructure to include the behavioral services needed to reduce smoking, obesity, and
physical inactivity could positively impact survival and QOL in the years after cancer
diagnosis.
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Cancer survivors’ and their care providers’ common sense cognitive models of health threat,

preventable cause of recurrence, and coping action needed to prevent adverse health

outcomes. Red (italics) signifies a systemic gap in role or cognitive representation needed to
comprehensively address the threat. Adapted from (Leventhal et al., 1997).
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Figure2.
Infrastructure design for a re-engineered workflow that distributes major responsibility for

healthy lifestyle change intervention to health promotionists (HP). Black lines signify
existing infrastructure paths; red (dotted) lines signify paths that need to be built. Providers
enter behavioral vital sign data for smoking, obesity, and physical inactivity into the EMR,
where data are analyzed, automatically alerting the HP of patients who display risk
behaviors. HP contacts primary provider through EMR asking about contraindications to
health promotion intervention and, if none, outreaches to patient. Interested patients use their
existing apps and consumer wearables to transmit behavioral self-monitoring data to HP and
digital personal health record (PHR). Data summary appears in HP’s dashboard and EMR,
enabling HP to coach patient remotely and interested providers to monitor patient’s progress
toward behavioral goals. HP submits written progress reports to EMR summarizing patient’s
healthy lifestyle progression.
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