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Purpose: There are growing concerns about patients’ adherence to oral anticancer agents (OAAs),
and the need for patients to engage in self-management of OAA-related side effects. We assessed
associations among adherence, severity of side effects, and effectiveness of self-management of
side effects in patients taking capecitabine.

Methods: Adherence to capecitabine at 6 weeks was measured by the Medication Event
Monitoring System among 50 patients with gastrointestinal cancers. Severity of side effects
related to capecitabine and effectiveness of self-management of side effects were captured
using the Modified Self-Care Diary at the time of enrollment and weekly for 6 weeks.
Spearman's correlation, Mann—Whitney U-tests, and multiple linear regression were con-
ducted, p<0.05.

Results: Overall mean adherence rate was 85.4+14.1%. Adherence rate was not significantly
correlated to the mean severity of total side effects at any time point and was correlated with
the mean effectiveness of self-management of total side effects only at week 2 (rh0=0.29,
p=0.04). However, adherence rate was associated with the mean severity of one specific side
effect, diarrhea, at 6 weeks (7h0=0.36, p=0.01) and marginally correlated to the mean
effectiveness of self-management of diarrhea at 6 weeks (r20=0.28, p=0.05). Mean severity
of diarrhea at 6 weeks was an independent predictor of adherence rate (h=4.97, p=0.01), with
the control of age (h=0.52, p=0.002), number of outpatient medications (b=1.12, p=0.007),
health literacy (b=2.53, p=0.04), diagnosis of colorectal cancer (b=11.6, p=0.03), and
capecitabine in combination with other chemotherapies (b=16.8, p=0.001) in the model.
Conclusion: This pilot study suggests ongoing examination of both severity and effective-
ness of self-management of side effects in future studies of adherence to OAAs is merited.
There is a need for future studies with larger sample sizes that explore the complex relation-
ships among adherence, severity of side effects, and effectiveness of self-management of side
effects in OAA therapy.
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Introduction

With the increasing use of oral anticancer agents (OAAs), there are growing
concerns around patients’ non-adherence to OAAs.'” The International Society
for Pharmacoeconomics and Outcome Research defines adherence as “the degree or
extent of conformity to the recommendations about day-to-day treatment by the
provider with respect to the timing, dosage, and frequency”.* Adherence to OAAs
can be challenging due to certain unique characteristics of OAAs. For example,
OAAs often have complex regimens (such as 2-weeks on and 1-week off); a high
potential for drug—drug and drug—food interactions, and frequent dose changes due
to intolerable side effects.*® In addition, OAAs are more frequently prescribed for
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patients with metastatic cancer rather than early stage of
cancers; thus, patients’ expectations for treatment out-
comes and their health status may affect their adherence
to OAA treatment.'

There is no gold standard definition of “adequate”
adherence to OAAs, but 80% is commonly used as the
cutoff."”® For molecularly targeted therapies, complete
adherence (100%) may be more appropriate given that
small deviations from a treatment plan may result in treat-
ment resistance or failure.” Depending on the agent and
method of measurement, adherence to OAAs is reported to
range from 20% to 100%."°"!

Capecitabine, the single OAA discussed in this study,
is an oral chemotherapy widely used to treat metastatic
breast, colorectal, and other gastrointestinal cancers.®
Adherence to capecitabine is generally high, ranging
from 73.3% to 97.9%.'°"* Although many patients con-
sider capecitabine therapy necessary, about one-third have
serious concerns about its side effects.'! Diarrhea, nausea,
and vomiting are identified as main side effects contribut-
ing to decreased adherence to capecitabine.'* Severe hand-
food syndrome (HFS) has been reported as a key side
effect contributing to capecitabine dose reduction or
interruption.” OAA side effect experience can vary signif-
icantly by individual,'> and it is thought that effective self-
management of OAA-related side effects may directly or
indirectly impact patient adherence to OAAs.’

We did not identify studies that have explored the rela-
tionship between side effect self-management and adherence
to OAAs. For example, Zahrina and colleagues found that
patients who did not experience severe side effects of cape-
citabine had significantly higher adherence rates than those
who experienced side effects, but they did not examine
patients’ ability to self-manage those side effects.'*
Spoelstra and colleagues compared a telephone-based inter-
vention with nurse support for side effect self-management
and adherence of OAAs over 8 weeks.'® Although the inter-
vention group reported improved severity of side effects
compared to the control group, there was no significant
difference in adherence between the groups. The relationship
between effectiveness of side effect self-management and
adherence was not addressed in the study. In general, medi-
cation adherence research highlights patients’ adherence
with medication regimen and administration, but not on the
influence of side effect self-management on medication
adherence.'”'®

A better understanding of the complex relationships
between medication adherence, medication side effects, and

patients’ self-management of side effects is needed to design
and develop targeted interventions for improving adherence
to OAAs. The purpose of this pilot study was to explore how
patient self-reported severity of OA A-related side effects and
perceived effectiveness of side effect self-management were
associated with adherence to OAAs, using capecitabine as
the example. Relationships of adherence with other potential
factors, such as patient socio-demographics, clinical charac-
teristics, and psychosocial status, were also explored.

Materials and Methods
Study Design, Sample, and Setting

An observational, single group, longitudinal study was con-
ducted among patients who were: (1) diagnosed with
a gastrointestinal (GI) malignancy; (2) prescribed capecita-
bine for cancer treatment; (3) completed at least 1 prior
cycle of capecitabine treatment, (4) 18 years of age or
older; and (5) able to read and speak English. Patients
who took capecitabine as part of chemoradiation therapy
were excluded due to the different regimens and side effect
experiences attributed to concurrent radiation therapies. All
patients were identified through chart review and recruited
with support of the oncologists from the comprehensive GI
oncology clinics at Michigan Medicine. Each patient
received $20 for completing assessments at the time of
enrollment and every week for 6 weeks (total amount of
$140). The study was reviewed and approved by the
University of Michigan Institutional Review Broad and
conducted in accordance with the Declaration of Helsinki.
Written informed consent documents were obtained from
all individual patients participating in this study.

Data Collection and Measurement
Data were collected at seven time points: study enrollment
and each week for 6 weeks following enrollment. The
enrollment visit was in person at the clinic, and the subse-
quent weekly contacts were via phone. The 6-week period
was necessary in order to capture adherence for at least one
full cycle of capecitabine therapy, which can be as long as 4
weeks, and because of varying OAA cycles, some patients
could have 2 weeks off before starting a new cycle (Table 1).
Patient socio-demographic variables were collected at
the time of enrollment, including age, race, ethnicity, edu-
cation status, employment status, marital status, and income
status, while gender was extracted from the medical record
(Table 1). Patient clinical characteristics were extracted
from medical records, including cancer diagnosis, cancer
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Table | Participant Characteristics and Other Psychosocial Measures at the Time of Enrollment (n = 50)
Continuous Variable Mean (SD) Range
Age 63.8 (11.9) 41-91
Number of outpatient medications 12.0 (4.3) 4-23
Number of comorbidities 6.3 (4.8) 0-23
Number of days on capecitabine prior to the study 47.7 (50.6) 14-343
General Cognitive Functioning® 45 (3.9 0-17
Health Literacy® 44 (1.6) 0-6
Depression® 0.9 (1.5) 0-5
Belief in Chemotherapy - Necessity 21.6 (3.5) 13-27
- Concern 17.4 (3.6) 1024
Self-Efficacy for Chronic Disease Management® 7.1 (1.8) 2.3-10
Social Support® 30.8 (6.1) 17-36
Categorical Variable Subcategory n (%)
Gender Male 30 (60)
Race White 44 (88)
Marital Status Current married 40 (80)
Education College graduates or above 26 (52)
Employment Unemployed 34 (68)
Income Met basic needs (yes) 48 (96)
Having hard time paying for capecitabine pills Never 46 (92)
Diagnosis Colorectal cancer 9 (18)
Pancreatic cancer 31 (62)
Other Gl cancers 10 (20)
Stage Local 11 (22)
Advanced/Metastatic 39 (78)
Therapy Type In combination with other chemotherapeutics 40 (80)
Capecitabine monotherapy 10 (20)
Daily Dose 1000 mg 16 (32)
2000/2500 mg 10 (20)
3000/4000/5000 mg 24 (48)
Cycle Type Continuous 3(6)
7 days on, 7 days off 9 (18)
14 days on, 7 days off 32 (64)
14 days on, 14 days off 24
21 days on, 7 days off 4 (8)
Dose reduction during the study Yes 6 (12)

Notes: *High scores indicating worse status, e.g., cognitive functioning or depression; "High scores indicating better status, e.g., health literacy, self-efficacy, or social support

stage, treatment type, daily dose, cycle pattern, dose change
during the study, number of comorbidities, number of out-
patient medications, and number of days on capecitabine
prior to the study (Table 1).

Psychosocial factors were measured at the time of
enrollment using questionnaires, including (1) cognitive
functioning, measured by the 7-item Blessed Orientation—
Memory-Concentration Test (Correlation with the MMSE:

r = 0.71-0.83.);'"" (2) health literacy, measured by the
6-item Newest Vital Sign (Cronbach a = 0.76);*° (3)
depression, measured by the 2-item Patient Health
Questionnaire-2 (Sensitivity: 83%; Specificity: 92%);?'
(4) self-efficacy for chronic disease management, mea-
sured by the 6-item Stanford Self-efficacy for Managing
Chronic Disease (Cronbach a = 0.88-0.95);** (5) social
support, measured by the 12-item Interpersonal Evaluation
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List (Cronbach a = 0.82);* and (6) beliefs in chemother-
apy, including Necessity and Concern subscales, modified
from the Beliefs about Medicines Questionnaire (12 items,
Cronbach o = 0.51-0.86).%*

Adherence to capecitabine over 6 weeks was measured
by the Medication Event Monitoring System (MEMS®,
AARDEX Group, Belgium) which was given to the
patient at the time of study enrollment. The built-in micro-
chip in MEMS caps recorded every time the patient
opened the bottle for capecitabine pills. All patients agreed
to use the MEMS caps to track their taking capecitabine.
Some patients preferred to use their own pillboxes rather
than a pill bottle with a MEMS cap but agreed to open the
cap of the MEMS bottle every time they took capecitabine.
Patients returned the MEMS at the end of 6 weeks. MEMS
data were downloaded into a database, adherence rates
over 6 weeks were calculated for each patient. The for-
mula used to calculate adherence rates was adapted from
Walter et al:*®
No. of missed dose in
6 weeks recorded by MEMS

" Total doses prescribed for
the treatment cycle in 6 weeks

Adherencerate = | 1 x 100%

In addition, at the time of enrollment and at each week’s
phone call, patients were asked “Did you forget to take
your capecitabine at any time last week?” (yes/no). Patient
responses to this question were used to impute the missing
adherence data measured by the MEMS.

Severity of side effects and effectiveness of side effect
self-management were measured at the time of enrollment,
and each week thereafter for a total of 6 weeks. Patients’
were asked to self-report the severity of eight common side
effects of capecitabine over the past week (fatigue, consti-
pation, diarrhea, nausea, vomiting, hand-foot syndrome
[HFS], mouth sores, and sleep difficulties). We modified
the Self-care Diary (SCD) to collect severity and self-
management data.’® Specifically, we replaced the SCD
side effect severity questions with questions from the
Patient-Reported Outcomes version of the Common
Terminology Criteria for (PRO-
CTCAE™).?7 The severity of each side effect was reported
on a 5-point Likert scale from 0=none to 4=very severe. We

Adverse Events

retained the SCD activities and indications of use of self-
management activities for each side effect (note: activities
for nausea and vomiting are combined). As the SCD does
not include HFS, the list of HFS self-management activities

(e.g., “used emollients or moist creams”) was added based

on evidence found in the literature.?® 2 For each side effect,
the patient was asked to add any self-management activities
that were not included in the list. Patients were asked to rate
the effectiveness of each self-management activity on
a scale from 0 to 5, with 0=not used, 1=used but not relief,
2=used and a little relief, 3=used and some relief, 4=used
and quite a bit of relief, and 5=used and completely
relieved.

Data Analysis

Descriptive statistics were used to describe the sample and
summarize all measures. For each participant, at enrollment
and at each week, mean severity of total eight side effects
and the mean effectiveness of self-management of total side
effects were calculated. Binary correlation analysis
(Spearman's correlation) and Mann—Whitney U-tests were
used to assess univariate associations between adherence
and all potential factors including the severity of side effects
and effectiveness of side effect self-management. As dis-
cussed previously, there is no standard for defining “ade-
quate” adherence of OA As; however, for capecitabine, 80%
is a commonly used threshold; temporary interruptions of
capecitabine do not reduce its overall efficacy.'>"~%3

Multiple linear regression with backward selection was
used to explore potential factors that predicted 6-week adher-
ence rates. The potential factors included socio-demographics,
clinical characteristics, psychosocial factors, and severity of
side effects and effectiveness of self-management of side
effects. Potential factors that reached p<0.20 in the univariate
analyses were included in the initial regression models.

A power analysis was conducted using the statistical
package PASS 14 (NCSS, LLC. Kaysville, Utah, USA).
A sample size of 44 was estimated to achieve 80% power
to establish a multiple linear regression model with R* value
of 0.3, using 8 independent variables to predict adherence
rates, when the two-side significance level is 0.05.

Results

Patient Characteristics

Fifty patients were recruited from March to November 2017
at the Michigan Medicine Rogel Cancer Center. Three
patients withdrew from the study at the end of first week
and one withdrew at the end of fourth week due to a change
in their treatment plan. Forty-six patients completed the
6-week follow-up. The CONSORT flow diagram is pre-

sented in Figure 1.
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Screened for eligibility (n=88)

Not approached according to physician
(n=26)

* treatment or cycle change (n=13)

« Patients were too sick (n=13)

Approached (n=62)

Patient refused (n=12)

+ Too busy (n=8)

+ Noside effect, not helpful (n=2)
+ Treatment off (n=2)

Enrolled and completed
baseline assessment (n=50)

\

Complete 1-week follow-up
only (n=3)
*  Tumor progress (n=1)

Completed 6-week

Complete 4-week +  Hospitalized and died
follow-up (n=46)

follow-up only (n=1) (n=1)
due to tumor progress « Stopped the treatment
(n=1)

Figure 1 CONSORT flow diagram.

Patients had a mean age of 63.8+11.9 years old. The
majority were male (60%), Caucasian (88%), currently
married (80%), not currently working (68%), and with
a college degree or higher (52%) (Table 1). Most
patients had diagnoses of advanced or metastatic pan-
creatic cancer, were taking capecitabine in combination
with other chemotherapeutic agents, and had a daily
dose that ranged from 1000 to 5000 mg. Mean scores
of cognitive functioning, health literacy, perceived high
self-efficacy, social support, and depression did not indi-
cate any impairment in psychosocial functions (Table 1).
Eleven of 50 patients indicated that they would prefer to
use their own pillboxes but agreed to open the MEMS
caps when they took capecitabine from their own
pillboxes.

Summary of Adherence, Side Effect
Severity, and Side Effect Self-Management
Activities

Among the total sample of 50 patients enrolled in the
study, 6-week adherence rate data were incomplete for
eight patients (missing MEMS data at 6 weeks and/or
missing self-report data of whether they forgot to take
their capecitabine at any time in the last week). Of these
eight patients, six did not have 6-week MEMS caps data
(three did not return devices, one patient who used his/
her own pillbox forgot to open the MEMS cap when
taking their capecitabine, and two patients withdrew
from the study at the end of the first week). For those

six patients, we used their most recent response to the
self-reported question about taking capecitabine to cate-
gorize the patients as adherent or not. Thus, 3 patients
who answered that they did not forget to take their
capecitabine were categorized as adherent, and 3 who
answered they did forget were categorized as non-
adherent. As among patients with complete 6-week
MEMS adherence rate data (n=42), the non-adherent
group (adherence rate < 80%) had a mean adherence
rate of 66.7%, compared to a mean adherence rate of
93.4% for the adherent group (=80%), we then imputed
the mean group adherence rates (66.7% and 93.4%) for
the missing values of those six patients. The two other
patients with incomplete adherence rate data withdrew
before the completion of the study and therefore had
only partial MEMS cap data available. For those two
patients, we used the MEMS cap data available at the
time of their withdrawal to estimate adherence rate. The
mean adherence rates across all participants (n=50) over
6 weeks were 85.4+14.1% (range 50-100%). With 70%
of patients (n=35) were categorized into the adherent
group (>80%), there were 76% (n=38) patients who
answered “no” to the single self-report question all the
times, indicating that they had never forgotten to take
capecitabine in 6 weeks.

Severity of Side Effect

The mean severity of all eight side effects at each time point
ranged from a high of 0.81+0.56 at the time of enrollment
(n=50) to a low of 0.56+0.42 at Week 2 (n=47). Regarding
specific side effect, the three side effects with the highest
severity ratings at the time of enrollment were fatigue (1.52
+0.95), diarrhea (1.12+1.12), and constipation (1.02+1.24);
and the three side effects with the highest mean severity at 6
weeks (n=46) were fatigue (1.45+0.76), diarrhea (0.73+0.85),
and sleep difficulties (0.69+0.74). During the 6 weeks, the
severity > 3 (“severe” or “very severe”) was rated at least
once by 20 patients (40%) for fatigue, 10 patients (20%) for
constipation, 13 patients (26%) for diarrhea, 8 patients (16%)
for nausea, 3 patients (6%) for vomiting, 10 patients (20%) for
HEFS, 4 patients (8%) for mouth sores, and 5 patients (10%) for
sleep difficulties.

Effectiveness of Side Effect Self-Management
Activities

Mean effectiveness of self-management of total side effects
ranged from 2.25+1.24 at the time of enrollment (n=50) to
0.96+0.65 at week 6 (n=46). At the time of enrollment
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(n=50), the three specific side effects with the highest rates
of mean effectiveness of self-management were fatigue
(3.44+1.23), nausea/vomiting (2.50+2.08), and diarrhea
(2.48+2.04). At 6 weeks (n=46), the three side effects with
the highest mean effectiveness were fatigue (2.90+1.10),
sleep difficulties (1.72+1.31), and nausea/vomiting (1.69
+1.54). During 6 weeks, the effectiveness of self-
management activities > 4 (“quite a bit relief” or “comple-
tely relieved”) was rated at least once by 10 (20%) patients
for fatigue, 4 (8%) for constipation, 4 (8%) for diarrhea, 4
(8%) for nausea/vomiting, 2 (4%) for HFS, 1 (2%) for
mouth sores, and none for sleep difficulties.

Univariate Associations Between
Adherence and Severity of Side Effects
and Effectiveness of Self-Management of
Side Effects

Adherence and Severity of Side Effects

Patients with more severe side effects were more likely in the
adherent group (=80%) than the non-adherent group at weeks
2,4 and 6 (n=50, p=0.005; n=47, p=0.01; and n=46, p=0.04,
respectively) (Figure 2). When looking at individual side
effect, only the mean severity of diarrhea at 6 weeks was
significantly positively correlated with adherence rates
(Spearman’s rh0=0.36, p=0.01), and patients who rated the
severity of diarrhea at least once as “severe” or “very severe”
during 6 weeks had significantly higher adherence rates than

those who had never rated diarrhea as “severe” or “very
severe” (U=116.0, p=0.006).

1.00

0.80

“ 0.75 -
3 0.68**
e
4]
o 0.60 054
=]
7 0.45
5 0.40
= 040
T
]
>
[«5]
9 0.20 I

0.00

WK1 WK2 WK3

H Non-Adherence (<80%)

Figure 2 Adherence groups with different severity of side effect at 6 weeks.
Notes: *p<0.01; *p<0.05.

71 067
0.50
0.43
0.39 I I
K4 WK5 WK6

Adherence and Effectiveness of Self-Management of

Side Effects

Patients who perceived more effective self-management of
total side effects were more likely in the adherent group
than the non-adherent group at week 1 (n=50, U=166.5,
p=0.04). There was a trend toward significant associations
at weeks 2 and 4 (n=50, U=152.0, p=0.06; n=47, U=147.5,
p=0.05, respectively) (Figure 3). When evaluating each
side effect individually during 6 weeks, a trend toward
significant correlation was seen between mean effective-
ness of self-management of diarrhea at 6 weeks and adher-
ence rates (Spearman’s rh0=0.28, p=0.05); and patients
who rated the effectiveness of self-management of diar-
rhea at least once as “quite a bit relief” or “completely
relieved” during 6 weeks had a trend of higher adherence
rates than those who had never rated self-management of
diarrhea as “quite a bit relief” or “completely relieved”
(U=2117.5, p=0.07).

Potential Predictors of Adherence Rates

In addition to the mean severity of diarrhea and mean
effectiveness of self-management of diarrhea at 6 weeks,
univariate analyses also identified 10 other factors that
were potentially associated with adherence with p<0.20.
These 10 factors were age (years), race (white/non-white),
colorectal cancer diagnosis (yes/no), treatment type
(monotherapy/in combination with other chemotherapies),
daily dose, number of days on capecitabine prior to the
study, number of outpatient medications, comorbidity of

diabetes (yes/no), preference of using MEMS (yes/no),

0.71* 0.74*

W

m Adherence (= 80%)
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B Adherence (= 80%)

Figure 3 Adherence groups with different effectiveness of self-management of side effects at 6 weeks.

Note: *p<0.05.

and health literacy. Thus, the initial multiple regression
models included 12 independent factors.

Eight factors remained in the final regression model after
the backward selection, produced adjusted R*=0.76, F(8, 38)
=6.49, p<0.001, indicating that adherence rates were signifi-
cantly predicted by the mean severity of diarrhea at 6 weeks
(b=4.97, p=0.01), with the control of age (b=0.56, p=0.001),
number of outpatient medications (b=1.01, p=0.001), health
literacy (b=2.43, p=0.03), the diagnosis of colorectal cancer
(b=11.38, p=0.02), taking capecitabine treatment in combi-
nation with other chemotherapies (b=18.61, p<0.001), daily
dose (b=0.004, p=0.03), and preference of using MEMS
(b=14.5, p=0.002) in the model (Table 2).

Discussion
This study provides new insights into potential factors
associated with adherence to OAAs and specifically

Table 2 Predictors of Adherence Rate to Capecitabine in 6 Weeks

b SE p
Mean severity of diarrhea at 6 weeks | 4.97 1.88 0.01%*
Age 0.56 0.15 0.00 ¥
Number of outpatient medications 1.0l 0.37 0.00|**
Health literacy 243 1.20 0.03*
Diagnosis of colorectal cancer 11.38 | 475 0.02*
Capecitabine therapy type 18.61 | 433 <0.00 I**
Daily dose 0.004 | 0.002 | 0.03*
Preference of using MEMS® 1450 | 4.37 0.002**

Notes: *p<0.05; **p<0.01.
Abbreviation: DV, dependent variable.

explores associations among severity of side effects, and
self-management of side effects with adherence. Findings
indicated higher severity of side effects and more effective
self-management of side effects tended to be associated
with higher adherence rates. Significantly, adherence rate
was predicted by the 6-week mean severity of diarrhea.

Prior research has reported adherence rates measured
by MEMS tend to underestimate adherence.*® In our study,
6-week mean adherence to capecitabine (85.4+14.1%) was
similar to rates reported in the literature, measured by
a variety of approaches (73.3-97.9%).'"°"'* We did find
that participants who used MEMS in our study had higher
adherence rates and it is possible that their adherence was
positively influenced by the use of MEMS.* In addition,
our participants took capecitabine for a mean of 47 days
prior to enrolling onto the study; given this and that 80%
of participants took capecitabine in combination with
another therapy, it is possible that our participants had
already well-established adherence practices.

We found the positive direction of potential associations
between adherence rates and the severity of side effects,
which was in the opposite direction of what has been reported
in the literature.'* There are several possible reasons for this.
For example, people who take their full dose of capecitabine
may experience more side effects. Alternatively, as our par-
ticipants had a low severity of side effects, these side effects
may not have been bothersome enough to impact adherence.
In addition, patients may interpret the occurrence of side
effects as a sign that the medication is working and be
inspired to be more adherent.*®
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Diarrhea is a specific severe side effect commonly
reported by patients taking capecitabine.* Findings from
our study confirmed the impact of the severity of diarrhea

on capecitabine adherence rates,'*

although the average
rate of the severity of diarrhea at 6 weeks was not high.
We did find that patients who ever rated their experience
with diarrhea as severe or very severe during 6 six weeks
had significantly higher adherence rates. Since there were
only a few patients who reported “very severe” side
effects, we were not able to look at the further subgroup
differences. Experience with very severe side effects is
a common reason for patient taking OAAs to have dose
reduction.” Our univariate analysis revealed that patients
who had dose reduction during 6 weeks tended to have
lower adherence rates than those without dose reductions.
Although this difference was not statistically significant
due to the small sample size, such a negative direction of
the association is congruent with the literature. It may be
interesting to further investigate whether patients have
different OAA adherence behavior when they experience
not-very severe vs. very severe side effects, in addition to
the types of side effects.

Our study also examined associations between adherence
and the effectiveness of side effect self-management. Similar
to the pattern of severity of side effects, adherent patients in
general reported more effective self-management activities
(Figure 3). This finding may be related to the fact that those
who had more side effects were more adherence and there-
fore, utilized more successfully self-management activities.
From a self-management theoretical perspective, patients’
internal self-care agency may play a role in the consistency
of their OAA adherence (medication self-management beha-
vior) and self-management of OA A-related side effects. It is
possible there is a more complex relationship among severity
of side effects, effectiveness of self-management of side
effects, and OAA adherence, than we are able to tease out
in this small study.

The other predictors of adherence to OAAs in our
study were similar to those reported in the literature,
of concomitant

that being age and the number

medications.>” Our patients had significantly higher
adherence when taking capecitabine in combination with
other intravenous chemotherapies, which may be because
those people getting intravenous therapy at the same time
frame had more contacts with providers who could encou-
rage and remind them in person about taking their
OAAs.*® It is important to note that the daily dose

remained in the final regression models, indicating that

dosing was related to adherence to OAAs. Previous stu-
dies have reported that women are more adherent than
men.*” We did not find a gender difference in adherence
to capecitabine. Also, we did not find any association
between adherence and self-efficacy for chronic disease
management. Potential interpretations of this finding
could be (1) our self-efficacy measurement was not spe-
cifically on self-efficacy for adherence to OAAs; and (2)
perceived self-efficacy may not accurately reflect
patients’ actual adherence behavior considering the com-
mon ceiling effects of self-efficacy self-reporting among
cancer patients.*’

We recognize the limitations of this study. First, as
a pilot study, our sample size was small and included only
one OAA; therefore, results are not generalizable to all
patients taking OAAs; it is possible that results would be
different for different agents such as tyrosine kinase or
multi-kinase inhibitors. In addition, our sample lacks var-
iation in patient income (98% had household incomes met
their basic needs) and financial concerns around paying
for capecitabine pills (92% never had a hard time for
paying), which may potentially affect adherence rates.
We used MEMS to objectively measure adherence rates,
and at the same time, we also used patient self-reports of
adherence. Self-report is wrought with validity issues
such as memory and wanting to provide socially accep-
table/pleasing answers.*! However, in this study, we
found that there was congruence between self-reported
adherence and MEMS measured adherence. MEMS,
when used correctly, is a more objective measure of
adherence,'* but difficulties have been reported concern-
ing using pillboxes at the same time, as we did in our

study.

Conclusions

This pilot study identified factors associated with adher-
ence to OAAs, including the potential associations
between severity of side effects, effectiveness of self-
management of side effects, and OAA adherence. Future
prospective, longitudinal studies with larger sample sizes
and long-term follow-up may help reveal more details
around the complex and dynamic relationships between
adherence, side effects, side effect management and other
important factors such as self-efficacy, self-regulation,
psychosocial characteristics, and clinical characteristics.
Such research is needed to guide effective intervention
development to improve adherence to OAA’s with
a range of toxicities.
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