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Abstract

Purpose—The most common cause of mortality for many cancer survivors is cardiovascular
disease (CVD). This requires a shift in thinking where control of CVD risk factor-related
comorbidity is paramount. Our objective was to provide an understanding of adherence to
medications for the management of CVD risk factor-related comorbidities among cancer
survivors.

Methods—We systematically searched for articles indexed in MEDLINE (via PubMed), Embase,
Cochrane (Wiley), PsycINFO, and Scopus (via Elsevier) for articles published from inception to
October 31, 2019, and updated the search on June 7, 2021. English language, original research that
assessed medication adherence to common CVD risk factor-related comorbidities among cancer
survivors was included. We assessed risk of bias using the Mixed Methods Appraisal Tool.

Results—Of the 21 studies included, 57% focused on multiple cancer types. Seventy-one percent
used pharmacy-based adherence measures. Two were prospective. Adherence was variable across
cancer types and CVD risk factor-related comorbidities. Among the studies that examined changes
in comorbid medication adherence, most noted a decline in adherence following cancer diagnosis
and throughout cancer treatment. There was a focus on breast cancer populations.
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Conclusions—CVD risk factor-related medication adherence is low among cancer survivors
and declines over time. Given the risk for CVD-mortality among cancer survivors, testing of
interventions aimed at improving adherence to non-cancer medications is critically needed.

Implications for Cancer Survivors—For many cancer survivors, regularly taking medications
to manage CVD risk is important for longevity. Engaging with primary care throughout the cancer
care trajectory may be important to support cardiovascular health.
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Medication adherence; Cancer survivors; Cardiovascular diseases; Heart disease risk factors

Introduction

There are approximately 17 million cancer survivors, defined as persons living from the
time of diagnosis until the end of life, in the USA, and approximately 64% are at least

aged 65 [1]. With aging comes an increased likelihood of chronic comorbid conditions,
including hypertension, diabetes, and dyslipidemia [2, 3]. Certain cancer treatments may
also increase the risk of developing or exacerbating existing chronic comorbid conditions
[3-5]. Accordingly, the majority (70%) of cancer survivors have chronic conditions that
require comprehensive care [6, 7]. While survivors must manage multiple health demands,
the most common cause of mortality is not cancer, but cardiovascular disease (CVD) [8-10].
In fact, from the point of cancer diagnosis onward into survivorship, compared to the general
US population, cancer patients with all types of cancer are at elevated risk of dying from
CVD [11]. For patients with a high likelihood of survival, this requires a shift in thinking
where control of CVD risk factors is paramount.

Managing CVD risk factors is complex, often involving lifestyle modification and
prescription medications to reduce CVD risk. Much of the existing literature around
reducing CVD risk among cancer survivors has focused on maintaining physical activity,
reducing sedentary time, and eating a healthy, well-balanced diet [12-17]. A healthy
lifestyle, particularly physical activity, is associated with decreased likelihood of cancer
recurrence, prolonged survival, and decreased mortality in survivors [18-23]. While lifestyle
modification is important, one of the most powerful tools to manage comorbidities is taking
medications as prescribed.

Over the last decade, prescription medication use has steadily increased. Nearly 70% of
Americans are prescribed at least one medication and more than half take two [24]. While
medication use to control CVD risk factor-related comorbidities is ubiquitous, so too is non-
adherence. Non-adherence to cardiovascular medications has been described as a pandemic;
a European study identified that approximately three out of every four adults do not take
their medications as prescribed [25]. Medication adherence is consistently suboptimal across
multiple conditions and patient populations [26], even individuals that have experienced

a major medical event. For example, among patients who previously had a myocardial
infarction, nearly one-quarter did not fill their medications within 1 week of discharge, and
over one-third discontinued at least one of their medications within 1 month of discharge
[27, 28]. While evidence from other cardiac patient populations may be inferred, the
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literature about adherence to medication for CVD risk factor-related comorbidities among
cancer survivors is limited. Our objective was to systematically search medical and public
health literature to provide an evidence-based understanding of adherence to medications for
the management of CVD risk factor-related comorbidities among cancer survivors.

We systematically searched MEDLINE (via PubMed), Embase, Cochrane (Wiley),
PsycINFO, and Scopus (via Elsevier) to identify articles addressing adherence to
medications prescribed to treat CVD risk factor-related conditions among cancer survivors.
Our initial review was identified articles published from inception to October 31, 2019.

We then updated the search on June 7, 2021, to identify any published work. We defined
cancer survivors as persons living from the time of diagnosis until the end of life, including
those in active treatment [1]. Bibliographic references and the review process were managed
in Covidence, which automatically removed duplicate articles. To refine and clarify our
eligibility guidance, two reviewers (LZ, CM) completed a mock title and abstract screening
of 50 articles prior to the formal review. Next, the title and abstract of each article were
reviewed for eligibility by two of five multidisciplinary reviewers (LZ, MS, RA, CW, CM)
using a double-blind screening process. Finally, abstract and full-text conflicts, all conflicts
were discussed and voted on by four reviewers (KO, LZ, RA, CW and LZ, RA, MS, and CW
for abstract and full texts, respectively), and the remaining articles were triaged for full text
review.

Eligibility criteria were developed in collaboration with medical librarians and were
consistently applied across all review phases (Fig. 1). English language articles were
included if they addressed medication adherence to common CVD risk factor-related
comorbidities — hypertension, diabetes, and dyslipidemia — among cancer survivors. \We
included articles independent of study design (e.g., randomized trials, quasi-experimental,
observational); however, articles were excluded if they reported on non-original research
(e.g., reviews, case reports, editorials) or lacked full text (e.g., conference abstracts). We
further excluded articles if they focused on adherence to cancer-related therapies (e.g.,
only described adherence to oral chemotherapy or endocrine therapies), non-cardiovascular
outcomes (e.g., hausea, vomiting), CVD risk factor-related comorbidity management among
non-cancer populations, lifestyle-only interventions to support comorbidity management
among cancer survivors (e.g., improve diet without attention to medication adherence),

or clinical outcomes (e.g., health service utilization) where medication adherence was an
independent variable.

Due to various designs and methodological approaches, we used the Mixed Methods
Appraisal Tool (MMAT) to assess study quality [29]. Three reviewers (LZ, MS, CD)
completed the risk assessment and calculated a quality score for each article by dividing
satisfied criteria by the five MMAT criteria (e.g., 20% if 1 MMAT criteria was satisfied,
100% if all 5 criteria were satisfied). Our approach is consistent with reviews that have
synthesized findings from studies of diverse research methods [30, 31].
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We used a narrative data synthesis approach, where a single reviewer (LZ, MS, RA,

CW, CD) abstracted information about each study’s population (e.g., demographics, cancer
type), key outcomes, and primary results (Table 1). Two reviewers then assessed extracted
information for reporting consistency. We followed the PRISMA reporting guidelines [32].

Our search yielded 6,642 articles. After removing duplicates, there were 4,335 articles
remaining. Following the initial two-reviewer title and abstract reviews, 53 articles with
different decisions were discussed with the full review team. This equates to a nearly 99%
agreement rate between reviewers. After resolving conflicts, we identified 30 articles for full
text review. During the full text review process, 9 additional articles were excluded. The
majority were excluded because adherence to CVD risk factor-related medications was not
the primary outcome or the full text was unavailable. This resulted in a total of 21 articles for
data extraction and synthesis (Fig. 1).

Study characteristics

Included studies had diverse characteristics. Over half (7= 13, 62%) of the studies
originated in the USA [34-41, 43, 44, 46, 47, 53]. Several studies are originated in Korea
(n=4, 19%) [49-52] and Europe (=3, 14%) [33, 42, 45]. The majority of studies (7=

18, 86%) used retrospective study designs [34-40, 42-51, 53, 54], while only two studies
(1%) were prospective [33, 41, 52]. Studies were also varied with respect to the population
of cancer survivors. Over half of studies included survivors of multiple cancer types (n=

12, 57%) [33, 35, 36, 41-46, 51-53]. One-third of studies were conducted among patients
with breast cancer (n=7, 33%) [37, 38, 40, 47, 49, 54]. Survivors of cancer hematologic
malignancy [35, 39] and gastric cancer [50] were also addressed in single studies. The

CVD risk factor-related comorbidities assessed were similarly heterogeneous. Thirty-three
percent (n=7) of studies addressed multiple CVD risk factor-related comorbidities [33-39].
Diabetes (1= 6, 29%) [40-45], hypertension (n = 4, 19%) [49-52], and dyslipidemia (n = 2,
10%) [46, 47] were specifically addressed in a few studies. One study addressed secondary
prevention of myocardial infarction among cancer survivors [53].

Medication adherence was assessed using a variety of methods. Pharmacy-based measures
were the most commonly used approach (n= 15, 71%) [35, 37-40, 42-48, 51, 53]. Among
these studies, there was an almost even divide between use of medication possession ratio
(MPR) (n=6, 29%) [34, 38, 40, 44, 45, 47] and proportion of days covered (PDC) (n=7,
33%) [35, 37, 39, 43, 46, 48, 53]. One study used cumulative medication adherence [51].
Among studies that used a pharmacy-based adherence measure, most defined adherence
dichotomously and many used an 80% threshold to define medication adherence (7= 8,
38%) [34, 35, 37-40, 44, 47]. A few studies also examined multiple adherence thresholds
[35, 37, 46] (often in sensitivity analyses) or changes in adherence over time [38, 45, 46].
Studies less commonly used self-reported measures of adherence (7= 7, 33%) [33, 36,

41, 49-52]. Among the studies using self-reported measures, the 4-item [33] and 8-item
Morisky [36, 41] measures [55-58] were the most common. Three of the studies of Korean
origin used self-report but did not specify a particular measure [49, 50, 52]. None of the

J Cancer Surviv. Author manuscript; available in PMC 2023 June 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Zullig et al.

Page 5

studies combined the use of pharmacy-based and self-reported measures. A minority (7= 5,
24%) of studies named a phase of medication adherence. Studies addressed persistence [37],
discontinuation [39, 40, 47], or persistence and discontinuation jointly [42],

Many studies were conducted entirely in cancer survivor populations [33-36, 38-41,
46-48]. Of those studies that had a non-cancer comparison group [37, 42-45, 49-53],
findings about adherence comparing cancer survivors to the general population were mixed
[37,42,43,45,49-53], One study reported that cancer survivors were more adherent to
CVD-related medications [52]; a few identified worse adherence among cancer survivors
compared with the general population [49, 51],

Adherence to CVD risk factor-related medications

Rates of adherence were variable across cancer types and specific CVD risk factor-

related comorbidities. In the context of breast cancer survivors, at 2-year post-diagnosis,
Calip et al. reported adherence to medications for the management of diabetes, statins,

and antihypertensives at 75%, 39%, and 37%, respectively [40]. Conversely, Santorelli

and colleagues found adherence to be approximately 74% for medications for diabetes
management, 71% for lipid control, and 86% for blood pressure management among breast
cancer survivors [37].

Of the studies that examined change in medication adherence over time, the majority noted
a decline after diagnosis and over the course of the cancer experience [35, 36, 38, 43,

46]. For example, among a cohort of over 36,000 with breast cancer survivors, Yang

et al. reported that average adherence before breast cancer treatment was over 90% but
decreased to approximately 78% following cancer treatment [38]. Similarly, among breast
cancer survivors, Calip and colleagues reported that mean MPR for metformin/sulfonylureas
declined during breast cancer treatment. While adherence rose slightly during the first

3 years after diagnosis, adherence was never fully restored to the pre-cancer diagnosis
adherence level [40].

In instances when survivors had multiple CVD risk factor-related comorbidities, a few
studies examined which CVD risk factor-related comorbidities had the most severe declines
in medication adherence. In these cases, there was a lack of consensus about which CVD
risk factor-related comorbidities were most impacted. One study identified adherence for
diabetes-related medications was the worst, while [38] another reported no difference in
adherence to diabetes-related medications and identified that adherence to lipids suffered the
most [35].

Factors associated with CVD risk factor-related medication adherence

Findings about factors associated with medication non-adherence were diverse. Regarding
sociodemographic characteristics, both younger age [39, 44] and older age [38, 45]

were associated with increased likelihood of non-adherence. Type of insurance was
associated with non-adherence; one study found that for most medications, patients with
health maintanance organization (HMO), preferred provider organization (PPO), and other
insurance types were less likely to experience a decrease in adherence compared to patients
with comprehensive insurance [38]. Use of a mail pharmacy, as opposed to a retail
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pharmacy, was protective against medication non-adherence [44]. In terms of patient beliefs,
negative beliefs about the necessity of taking medications [33] and avoidant thoughts about
cancer [49] resulted in increased non-adherence.

There were also mixed findings related to clinical factors that impacted medication non-
adherence. Higher cancer stage [45] was associated with non-adherence to glucose lowering
therapies, and non-adherence with anticancer medications [35] was associated with worse
adherence to lipid-lowering therapies and antihypertensives. Receipt of certain cancer
treatments was associated with greater likelihood of non-adherence, as was less frequent
engagement with primary care [40]. More specifically, among women with breast cancer,
those who were treated with adjuvant chemotherapy and endocrine therapy were more likely
to be non-adherent. Only receipt of adjuvant chemotherapy was a significant association
[40]. Interestingly, higher comorbidity burden was both positively [38, 40] and negatively
associated with non-adherence [36]. Taking more medications daily, which may be related to
increased comorbidity burden, was associated with worse non-adherence [38, 44].

studies

We identified two prospective studies [33, 41]. Both studies were non-randomized, single
arm designs that included patients with multiple cancer types and small sample sizes (n

< 100). Both studies replied on a repeated measures approach and patient self-report for
adherence assessment. One study was interventional [33], and one was observational [41].
We describe these two studies in detail below.

Birand and colleagues conducted an interventional, prospective, single-arm study in a
tertiary hospital in Northern Cyprus [33]. Patients of all cancer types were eligible for
participation. The most frequent comorbid CVD-related risk factors were hypertension and
type Il diabetes mellitus. Before and after participating in the intervention, patients reported
information about their beliefs about medications [59] and their medication adherence [57].
The intervention included a face-to-face educational intervention delivered by an oncology
pharmacist and was tailored to each patient’s chemotherapy protocol. The intervention

was delivered by the oncology pharmacists when patients visited the oncology clinic for
chemotherapy administration. Patients were taught about the importance of medication
adherence and rational drug use. Data collection was completed in Turkish. Eighty-one
patients were included in analysis. Birand and colleagues found that pharmacist education
significantly enhanced the mean patient necessity-concern by two-fold with the greatest
gains experienced by patients receiving the educational intervention for the first time. While
a direct impact of the intervention on adherence was not assessed, the authors also reported
that patients who had a negative balance between their beliefs about the necessity of the
medication and their concerns were less likely to adhere to medications [33].

James and colleagues examined the impact of cancer-related post-traumatic stress symptoms
on self-management behaviors for people with diabetes mellitus, including medication
adherence [41]. Patients with existing diabetes mellitus and a new early-stage cancer
diagnosis (diagnosis of prostate, breast, lung, or colorectal cancer within the previous 6
months; also had diabetes mellitus for at least 1 year) were recruited from two medical
centers in New York City. There were 56 patients included in analysis. Elevated cancer-
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related post-traumatic stress symptoms were associated with poor diet, but not with
medication adherence behaviors.

Risk of bias

While most studies were retrospective and quantitative in nature, there were differences

in study design that prohibited a common method for evaluating risk of bias. Most of

the included studies had low or no perceived risk of bias (Table 2). Of those articles that
had some risk of bias, in nearly all cases, the risk of bias was attributed to data analysis
techniques. As an example, a common limitation was the use of unadjusted models that did
not account for potential measured or observed confounders.

Discussion

We identified limited literature regarding adherence to CVVD-related medications among
cancer survivors, particularly in the area of prospective interventions to improve adherence.
When we updated our search approximately 18 months following the initial literature pull,
we only identified one additional article [48]. Cancer survivors may have pre-existing
CVD-related comorbidities or new-onset or exacerbated CVVD-related comorbidities because
of cancer and its treatment [2-5]. Cancer survivors may be less likely to be prescribed
medications for comorbidity control [3] and, relative to their contemporaries without a
history of cancer, may struggle more with medication adherence [37, 43, 49, 51, 53]. This
is a significant public health problem because many cancer survivors have a higher relative
risk of mortality from CVD-related problems [60-63] than cancer and CVD medication
adherence is critical for reducing morbid and mortality [64].

Importantly, we identified that adherence to medications for CVD-related comorbidities

is often worse among cancer survivors than the general population [37, 43, 49, 51-53].
Moreover, for many cancer survivors, medication adherence declines following a cancer
diagnosis and during active cancer treatment and may never fully recover to baseline

levels [40, 47]. Thus, while cancer may be cured or controlled, the survivor may die of

a preventable cause. This is an area ripe for intervention in two ways. First, self-management
interventions could potentially be adapted from other patient populations for use among
cancer survivors. A critical step is to identify which subgroups of survivors are most likely
to struggle with medication adherence; however, a key gap in the literature is how to
pinpoint this population. We identified mixed findings about which specific populations

of cancer survivors are most at risk for non-adherence. Different studies identified various
patient-level characteristics that were associated with medication adherence (e.g., both older
age and younger age were associated with non-adherence depending on the study population
and study design) [38, 39, 44, 51, 53, 54]. Second, there is an opportunity to develop
guidelines for supporting chronic disease management for cancer survivors, both during

and after cancer therapy. For example, is a shift away from chronic disease management
during cancer treatment always warranted? The current state of the literature may hamper
the ability to identify patients who would benefit most from chronic disease management
support, both broadly and in relation to the timing of their cancer treatment. It is difficult
for predictive analytic approaches to identify the most at risk for adherence problems.
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Similarly, all cancer survivors should not be treated the same way with regard to chronic
disease management or medication adherence. Therefore, the best approach may be to
screen individual cancer survivors and provide tailored medication adherence support where
needed.

We also identified that less frequent primary care visits were associated with greater
medication adherence challenges [34]. This is particularly relevant in survivorship, where
many patients are primarily managed by their oncology care team during active cancer
treatment. Indeed, this is especially problematic in the management of survivors with
chronic cancer, such as chronic lymphocytic cancer. For example, patients managed

on ibrutinib are at risk of atrial fibrillation; blood pressure management is essential

and is often suboptimal and survivors may be at risk for hypertension-related health

events without consistent interaction with primary care. While experts in the field have
recommended engagement of primary care providers throughout the cancer care trajectory,
this seldom occurs in practice [35, 65-67]. There are known issues with communication
and coordination between cancer care and primary care teams [66—70]. Evidence supporting
cancer survivorship care plans to facilitate this process is weak to moderate [69—72], and
many cancer survivors are lost in transition [73]. This makes adherence to medications for
CVD-related medications particularly challenging for cancer survivors, as many may not
have an existing primary care team, are poorly engaged with them, or are in a process of
regaining familiarity and trust [74].

In addition to these two key findings, we also identified several noteworthy methodological
findings. Adherence has been defined as a process with three quantifiable phases: (1)
initiation, when a patient takes the first dose of prescribed medication; (2) implementation,
the extent to which a patient’s actual dosing corresponds to the prescribed dosing regimen;
and (3) persistence, length of time between initiation and when the patient stops taking
medication for any reason (discontinuation) [75]. Only five studies cited the phase of
adherence that was assessed [37, 39, 40, 42, 47]. Similarly, the EMERGE (ESPACOMP
Medication Adherence Reporting) Guidelines recommend standard reporting approaches
based on the three adherence phases [76]. The EMERGE guidelines are comprised of

21 items organized into minimum reporting criteria that specify reporting each phase

of medication adherence studied; an operational definition of each examined phase; the
methods of adherence measurement used for each phase, including information on measure
performance (validity, reliability, and potential bias); and the results of the analysis
relevant to each phase [76]. Although these guidelines were published in 2018 (preceding
the publication of many of the identified studies), it is worth noting that none of the
included studies referenced the reporting guidelines. This may underscore the need for
standardization of definitions across authors in multiple countries.

In the field of medication adherence, there has been a great deal of attention to medication
adherence measurement best practices. The general consensus is that there is no single
“best” approach and that it is important to consider contextual factors [77]. Thus, our finding
of diverse approaches to measuring adherence is not surprising. We identified several studies
that relied on patient self-report to assess adherence [33, 36, 41, 51]. While self-report

often overestimates medication adherence, it could also be a valuable tool in understanding
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potential adherence barriers [78], which in turn is essential in developing and implementing
interventions to improve adherence. We also identified several studies that used pharmacy-
based measures of adherence [35, 37-40, 43, 45-47, 51, 53, 54]. Compared to patient
self-report, pharmacy-based measures are generally viewed as more objective; however,
pharmacy-based measures have their own limitations. Notably, coding of pharmacy data
could be incorrect or incomplete [79, 80]. In addition, pharmacy-based measures typically
only measure prescription refills and are not well-suited to provide insight into whether a
patient actually ingested the prescribed medication or the reasons why the patient did not
initiate or discontinued therapy [79, 81-83].

The majority of identified studies that used pharmacy-based measures [35, 37-40, 42-47,
51, 53] primarily used MPR or PDC [84-86]. Both MPR and PDC are generally reported as
a percentage of time when a patient has a medication available; however, there are important
differences in these measures. MPR is the sum of the days’ supply for all fills of a given
drug in a particular time period, divided by the number of days in the time period [81].
Interpretation of MPR may be challenging in some contexts because the calculation exceeds
100% (e.g., patient gets a refill before it is due and has extra medication supply on hand)
[87]. PDC is a newer, more conservative measure of refill record-based adherence. The
formula is similar to MPR, but instead of simply adding the days’ supplied in a given period,
the PDC considers the days that are “covered” [81]. PDC is often capped at 100%. It is
important to note that while MPR is the more commonly used measure, it may overestimate
adherence [87, 88]. Moreover, PDC has been recommended by the Pharmacy Quality
Alliance and incorporated into the Centers for Medicare and Medicaid Services which has
plan ratings [89]. Thus, future work evaluating adherence to medications for CVD-related
comorbidities among cancer survivors should consider using PDC. This recommendation
may be particularly salient for US-based researchers as PDC is endorsed by the Centers

for Medicare and Medicaid Services (CMS). Combining self-report and pharmacy-based
assessments of medication adherence may present an interesting opportunity to triangulate
true adherence behaviors while also understanding potential challenges to adherence.
Interestingly, no studies used combined assessments in analysis.

Our findings have important clinical implications. First, medication adherence is a pervasive
and multifactorial problem. While clinicians may not be able to address all barriers that an
individual survivor faces, it is important to inform survivors of the importance of taking their
medications as prescribed and, when possible, to provide resources to support survivors in
achieving this goal. It may also be important to consider integrating assessment of adherence
into clinical practice. It is critical to understand that there is no “one-size-fits-all” approach
to improve medication adherence [77]. Different survivors will have different needs, thus
requiring different tools, and these needs will vary over time. Improving CVD-related
medication adherence among cancer survivors is critical to reduce morbidity and mortality
among this population.
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