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Abstract
Introduction: Adherence to anticancer agents is a critical factor in achieving adequate clinical response, and became a

major challenge for patients and caregivers since the increased substitution of parenteral cytostatic by oral drugs. One of

the factors that influences adherence is how well informed patients are about their therapy. This study assesses the asso-

ciation between patient satisfaction with information about oral anticancer agents and adherence.

Materials and Methods: This study was conducted among patients (≥18 years) who began oral anticancer therapy.

Patients satisfaction with information and adherence were assessed using validated questionnaires. Adherence was also

assessed using refill data. Logistic regression was applied to assess the association between overall patient satisfaction

with information and both self-reported adherence and adherence based on an MPR value of above 80%.

Results: In total, 124 patients were included in the study. The median (IQR) satisfaction with information was 15.0(4) on

a scale of 0–17. Eighty-two percent of participants reported adherence, while the refill data demonstrated that 64.5% of

patients had an adherence rate of 80% or higher. Overall satisfaction with information was not significantly associated with

self-reported adherence (OR adj 0.98 [95% CI 0.85–1.15]) or refill-based adherence (OR adj 1.11 [95% CI 0.99–1.24]).
Conclusion: The findings indicate no significant relationship between patient satisfaction with information and adher-

ence. The population was highly satisfied with information about the oral anticancer agents, which indicates a high

level of satisfaction with usual care. However, the refill data reveals that 35.5% of patients were not adherent.
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Introduction
Patients receiving anticancer therapy are traditionally
treated in hospitals, where they receive intravenously admi-
nistered anticancer drugs. However, over the past decades
oral anticancer drugs have become available and increas-
ingly substitute parenteral use.1,2 Whereas parenteral
anti-cancer agents are usually administered by healthcare
professionals in a specialized care setting, OAA users them-
selves are responsible for drug intake and adherence is not
self-evident. Although home administration of OAAs has
been well received by patients,3–5 it has also resulted in
new challenges for health care professionals with regards
to treatment adherence. A systematic review shows that
non-adherence to OAA almost always leads to poorer
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health outcomes.6 For example studies on adherence in
patients with chronic myeloid leukemia (CML) have iden-
tified adherence to imatinib as the critical factor to reach
adequate response.7 Poor adherence to ibrutinib among
patients with non-Hodgkin lymphoma of chronic lympho-
cytic leukemia is also associated with significantly worse
rates of progression-free survival and overall survival.8

Poor adherence to endocrine therapy among women with
breast cancer has similarly been associated with an
increased risk of death.9 Moreover, from a
pharmaco-economic perspective, adherence and effective
use is particularly important given the high costs of the
new OAAs.10

Adherence to OAAs has been reported to generally vary
between 23 and 100%.11–13 Many factors can influence
adherence to medication, such as the number of medica-
tions used, type of disease, beliefs about medicine, side
effects of the treatment and how well informed patients
are about their therapy.12,14,15 An important indicator of
the quality of provided information about medication is
the extent to which a patient is satisfied with the informa-
tion. Assessing patient satisfaction with information can
be accomplished through the use of validated question-
naires, such as the Satisfaction with Information about
Medication Scale (SIMS).16

There are several existing studies addressing the rela-
tionship between patient satisfaction with information
and adherence to OAA. However, the results to date are
not unambiguous and are difficult to compare due to
the differing methodologies used to measure satisfaction
with information and adherence. According to existing
findings, patients receiving oral anticancer therapy for
different cancer types,17 CML patients using imatinib18

and capecitabine users19 who were more satisfied about
the information they received about their medication
reported better adherence than those who were unsatis-
fied with the information. However, a multicenter study
including cancer patients using different OAAs did not
find a relation between satisfaction with information
and adherence.12 In addition, CML patients using niloti-
nib who are more satisfied with information do not report
better adherence.20

The aim of this study is to assess the association between
patient satisfaction with information and adherence to OAA
in patients treated in a large Dutch university hospital.

Materials and methods

Setting, design and study population
This retrospective study was conducted in the outpatient
pharmacy of the University Medical Center Utrecht
(UMCU), a large university hospital in the Netherlands
with 1042 beds.21 Patients were eligible for inclusion if
they were ≥18 years and started oral anticancer treatment

between May 2015 and September 2016. All patients
were treated by a medical oncologist or hematologist at
the UMCU and received the prescribed OAA from the
UMCU outpatient pharmacy. These OAAs can only be
dispensed from the outpatient pharmacy of the hospital
due to special governmental regulation.22,23 In the
UMCU, physicians, physician assistants, pharmacists
and pharmacy technicians provide information about
the medication.

The information about medication use was derived from
the UMCU outpatient pharmacy electronic information
system, and the information about cancer diagnoses, treat-
ment history and other co-morbidities was derived from
the electronic hospital medical information system. Data
was only collected on the use of OAA, not taking into
account other medications that patients may have used.
Medication was coded using the Anatomical Therapeutic
Chemical (ATC) class system.24 An OAA is defined as
an oncolytic medicine for oral ingestion (see Appendix
1), including antineoplastic agents (ATC code L01, e.g.
capecitabine and imatinib), enzalutamide (ATC
L02BB04) and other immunosuppressants (ATC L04AX,
e.g. lenalidomide).

A patient was defined as a starter if an OAA had not
been dispensed to that patient during the 12 months
prior to inclusion. Before inviting patients, the elec-
tronic hospital medical information system was con-
sulted for information concerning whether the patient
was terminal or had died; in such cases, patients were
not invited for participation. Patients who were treated
with the OAA for other non-cancer diseases were also
excluded.

Eligible patients received a letter with information about
the study, an informed consent form and a questionnaire
about personal characteristics such as level of education.
In addition, they received the (SIMS) and the Medication
Adherence Rating Scale (MARS). When patients did not
respond within four weeks, they received a reminder by
mail. The time between start of treatment and receiving
the questionnaires varied and was included in the analysis
as a covariate.

Outcome measures
The primary outcome in this study was adherence to the
OAAs. Adherence was measured using two methods: self-
reporting and pharmacy refill data. Self-reported adherence
was assessed using the (MARS).25 The MARS score ranged
between 5 and 25. Patients were considered to be adherent
if they never engaged in any form of non-adherent behavior
(MARS score of 25). Refill-base adherence was calculated
using the medication possession ratio (MPR) during the six
months following treatment initiation.26,27 The MPR is the
number of days for which medication was dispensed in a
particular period, divided by the total number of days in

638 Journal of Oncology Pharmacy Practice 29(3)

https://journals.sagepub.com/doi/suppl/10.1177/10781552221077258
https://journals.sagepub.com/doi/suppl/10.1177/10781552221077258


the period. The denominator was fixed at 182 days. The
numerator for OAAs intended for continuous use was
calculated as the number of days of dispensed medica-
tion. The numerator for OAAs intended for cyclical use
was calculated as the number of days of dispensed medi-
cation plus the number of prescribed resting days. The
duration of the last dispensing was cut off if it exceeded
the study end date at six months. If a patient used a com-
bination of different OAAs, the MPR was calculated for
the agent with the highest number of medication days
(see Appendix 2 for the different dosing regimens in
this study). The MPR was assessed in two ways: by
using the continuous MPR value in % as well as a dichot-
omous value (adherent vs. non-adherent). The dichotom-
ous definition defined those with MPR values of 80% or
higher as adherent.

Satisfaction with information
The SIMS questionnaire was used to assess patient satis-
faction with the information provided about various
aspects of the prescribed OAA.16,28 The SIMS question-
naire contains 17 questions (see Appendix 3). The
answers “about right” and “not needed” received a score
of 1 point (satisfied) and “too much,” “too little” and
“not received” received a score of 0 points (dissatisfied).
Summing all questionnaire items resulted in an overall sat-
isfaction score (ranging from 0 to 17). A higher value indi-
cates a higher level of satisfaction with the received
information about the OAA.

Two items were added to the standard SIMS question-
naire: 1) “Each question requested specification of who
had provided the (physicians, physician assistants or phar-
macists/pharmacy technicians)” and 2) “Did you receive
information about the optimal intake moment for your med-
icines?” This question was added because practice has
demonstrated that patients often have doubts about the
correct intake time; this question was not included in the
calculation of overall satisfaction.

The number of information providers per question ranged
from 0 to 3. These scores were summed for each patient,
resulting in the variable “Score number information provi-
ders” (ranging from 0 to 51). For example, a patient who
reported for 10 questions that he had received information
from the physician and for seven questions from the physi-
cian and pharmacists would have a score of 10*1+ 7*2= 24.

Covariates
The covariates included in the analysis were age, gender,
level of education (high, middle/low), tumor type (solid
tumor, hematological malignity), treatment (primary/recur-
rent), first-time use of any oral anticancer agent (yes/no),
previously treated with intravenous anticancer therapy
(yes/no), time on treatment at the moment of filling in

SIMS and MARS (months), monotherapy/combination
therapy, dosing regimen on index date (continuous/cyclic/
both) and number of information providers (0-13/14-17/
18-24/25-51). The level of education was categorized into
middle/low (secondary school/primary school/none)
and high (college/university). Type of cancer was
defined as solid tumor when the medication was pre-
scribed by a medical oncologist and as hematological
malignancy when the medication was prescribed by a
hematologist The time on treatment upon completion
of the SIMS and MARS was defined as the time
(number of months) between starting the therapy and
filling in the questionnaires.

Data analysis
One researcher (J.G.) processed the questionnaires and a
second researcher (S.T.) checked the processed data.
Descriptive analysis was performed using proportions and
medians with interquartile range (IQR). Logistic regression

Figure 1. Flowchart of inclusion of patients initiating OAAs

between May 2015 and September 2016.
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was applied to assess the association between overall
patient satisfaction with information and self-reported
adherence and adherence based on an MPR value above
80%, resulting in odds ratios (OR) with 95% confidence
intervals (CI). All covariates were tested in univariate logis-
tic regression analyses. Covariates with a p-value below 0.2
in the univariate analyses were included in a multivariate
logistic regression analysis.

The association between overall satisfaction and adher-
ence defined by MPR value was assessed using linear
regression analyses. All covariates were tested in the
linear regression model and those with p-values below 0.2
were included in a multivariate linear regression analysis.

For each SIMS question, the association between satis-
faction and adherence was assessed using logistic regres-
sion. This analysis was performed for self-reported
adherence as well as refill-based adherence. Adjustments
were made for multiple testing using the Bonferroni
method. The result was only significant at a p-value of
0.05 / 36= 0.001. All analyses were performed using
SPSS® Statistics version 21. The calculation of the MPR
was performed using SAS® 9.4.

Ethics
The Medical Ethics Review Committee (METC) of the
University Medical Centre Utrecht concluded that the
Medical Research Involving Human Subjects Act (WMO)
does not apply to this study; therefore, an official approval
of this study by the METC was not required under the
WMO (Ref 16/085C).

Results

Population
In total, 450 patients began OAA treatment during the
study period. Eighty-nine patients did not meet the inclu-
sion criteria (very progressive cancer n= 39, died n= 22
or non-cancer disease n= 28) and were therefore
excluded, resulting in 361 eligible patients. Of the 361 eli-
gible patients who were invited to participate, 36% (n=
160) responded. Of these, 36 patients were excluded
because they did not complete the SIMS questionnaire.
Of the remaining 124 patients, the MPR could be assessed
for all patients; 122 (98%) filled in the MARS question-
naire (see Figure 1).

The mean (SD) age of the population was 60.7 (±13.2)
years, and 37.9% of the population was female (Table 1).
Three-fourths of the patients were treated for a solid
tumor and 39.5% of the patients were undergoing cancer
treatment for the first time. Most patients (80.6%) were ini-
tiating an OAA for the first time. The median number of
days for which OAA were dispensed was 156.

Satisfaction with information about OAA
The median overall satisfaction (IQR) score for the sample
was 15.0(4) on a scale of 0–17. Patients with a higher score
on the number of information providers were significantly
more satisfied with the information they received; the
median overall satisfaction scores for the four categories
(0-13/14-17/18-24/25-51) were 14.0(7), 15.0(5), 15.0(3)
and 17.0(2), respectively. Patients with a high level of edu-
cation exhibited significantly lower SIMS scores than
patients with a low/middle level of education, with a
median of 15.0(5) compared to 16.0(3).

Table 1. Patient characteristics on index date.

Characteristics

Number of patients

(n= 124)(%)

Age, mean (SD) years 60.7 (±13.2)
Gender

Female 47 (37.9%)

Male 77 (62.1%)

Level of education

High 56 (45.2%)

Middle/low 60 (48.4%)

Missing 8 (6.4%)

Disease characteristics

Tumor type

Solid tumor 94 (75.8%)

Hematological malignity 30 (24.2%)

Treatment

Primary 49 (39.5%)

Recurrent 75 (60.5%)

Treatment characteristics

First time use of oral anticancer agent

Yes 100 (80.6%)

No 24 (19.4%)

Previously treated with intravenous

anticancer therapy

Yes 36 (29.0%)

No 88 (71.0%)

Time on treatment at filling in SIMS and

MARS, mean (SD) months

2.2 (2.3)

Monotherapy 110 (88.7%)

Cytostatics 77 (70.0%)

Targeted therapy 33 (30.0%)

Combination therapy 14 (11.3%)

Dosing regimen

Continuous 45 (36.3%)

Cyclic 76 (61.3%)

Both 3 (2.4%)

Information about treatment provided

Score number of information providers

0–13 32 (25.8%)

14–17 34 (27.4%)

18–24 29 (23.4%)

25–51 29 (23.4%)
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Adherence to oral anticancer drugs
Eighty-two percent of the patients reported that they were
adherent to therapy. Meanwhile, the pharmacy dispensing
records revealed a median MPR value of 86.1%, with
64.5% of patients having a MPR of 80% or higher. The
MPR as a continuous variable demonstrated a left-skewed
distribution.

Association between overall satisfaction with
information about OAA and adherence
Overall satisfaction (median) did not differ between adher-
ent patients and non-adherent patients (as determined by
self-reporting and refill data). Figure 2(a) and (b) depict
this comparison. The relation between overall satisfaction
with information and adherence based on pharmacy dis-
pensing data is depicted in Figure 2(c); this relationship is
not significant.

As outlined in Table 2, overall patient satisfaction
with information is not significantly associated with self-
reported adherence (OR adj 0.98 [95% CI 0.85–1.15]).
“Score number information providers per question” is
the only covariate with a p-value below 0.2 and was
included in the multivariate logistic model along with
“Gender” and “Age.” Furthermore, no significant associ-
ation was found between overall patient satisfaction with
information and adherence based on dispensing data
(MPR>80%; OR adj 1.11 [95% CI 0.99–1.24]). The cov-
ariates with a p-value below 0.2 are “Tumor type,” “Time
on treatment at filling in SIMS and MARS” and
“Monotherapy/Combination therapy.” These variables
were included in the multivariate analysis along with
“Gender” and “Age.” A higher age is significantly asso-
ciated with lower adherence (OR 0.96 [95% CI 0.93–
0.99]).

The association between satisfaction and adherence,
measured through MPR as a continuous variable, was
assessed with a linear regression model. The covariates
“Gender,” “Age,” “Monotherapy/combination therapy” and
“Dosing Regimen” resulted in a p-value below 0.2 and
were included in the multivariate linear regression model.
In this model, the overall satisfaction is not significantly
associated with adherence (B 1.05 [95% CI=−0.51–2.61]).

Association between satisfaction and adherence per
SIMS question
Adherence according to self-report or based on prescription
data (MPR>80%) for each SIMS question is shown in
Figure 3. When adjusting for multiple testing, no significant
effect is found for any question.

Discussion
This study assessed the association between patient sat-
isfaction with information and adherence to OAAs. No
significant relationship was found between satisfaction
with information and adherence. In general, the study
population was highly satisfied with the received infor-
mation. The median satisfaction score was 15.0 on a
scale of 1–17. This finding suggests a high level of satis-
faction with the usual care. As a result, it is difficult to
find a significant effect of satisfaction with information
on adherence.

The level of self-reported adherence in the study was
82%. Patients were considered to be adherent if they
reported not to engage in any type of non-adherent. Even
with this strict standard, the reported adherence was high,
which resulted in little contrast in the data. Moreover, pre-
vious literature has reported that the MARS questionnaire
over-reports adherence, including in the oncological
domain.29

Figure 2. (a) boxplot of self-reported adherence vs. overall satisfaction with information (median values). (b) Boxplot of adherence

based on refill data (dichotomous) vs. overall satisfaction with information (median values). (c) Scatterplot of overall satisfaction with

information vs. adherence based on refill data (continuous).
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The mean adherence level in the study based on refill
data was 78.9%. Patients with an adherence level based
on refill data of less than 80% were considered to be non-
adherent. According to this definition, a considerable
number of patients (35.5%) were non-adherent. This pro-
portion is comparable to other studies among oncologic
patients.11 These findings confirm that adherence to
OAAs is an issue of concern. More research is needed to
identify strategies to improve adherence to OAAs.

It is difficult to find a clear relationship between patient
satisfaction with information and adherence to OAAs with
the chosen measurement methods. There are previous
studies that have found a positive correlation and others
that have found no correlation. For example, a large multi-
center study among CML patients using imatinib (n= 413)
found that patients who desire more information are signifi-
cantly more likely to be non-adherent.18 A single-center
study of adherence among users of capecitabine (n= 113)
similarly found that patients with a higher overall level of
satisfaction with information adhered more often to their
OAAs than patients with lower levels of satisfaction.19

However, in contrast, a multicenter study (N= 68) of satis-
faction with information on adherence to nilotinib among

CML patients found that adherent and non-adherent
patients did not differ in terms of satisfaction with informa-
tion.20 An additional study (n= 216) conducted in four uni-
versity hospitals the Netherlands assessed factors that
influence adherence to OAA and did not find an association
between satisfaction and adherence.12 The researchers in
this study specifically measured satisfaction with informa-
tion using the SIMS questionnaire and assessed adherence
dichotomously using a pill-count method. The sample
population in the study used a wide range of OAAs, for
both solid tumors and hematologic malignities. Thus, a pos-
sible explanation for the findings is the heterogeneity of the
sample population. The existing literature indicates that, in
addition to providing information, many other factors influ-
ence adherence, such as socio-demographic factors, the
dosing regimen, beliefs about medication and comorbid-
ities.12,30–32 The more heterogeneous the study population,
the more varied is the effect of such other factors on adher-
ence. In studies with a relatively homogenous population
(e.g. only capecitabine or imatinib users), a relationship
between satisfaction with information and adherence can
be established, while that was not the case in the aforemen-
tioned study among users of different OAAs.

Table 2. Association between overall satisfaction and adherence to OAA.

Self-reported adherence (MARS= 25)

Adherence based on refill data (MPR

>80%)

OR 95% CI

Adj.

OR 95% CI OR 95% CI

Adj.

OR 95% CI

Overall satisfaction 1.00 0.86–1.15 0.98 0.85–1.15 1.11 0.99–1.24 1.09 0.96–1.23

Female 1.03 0.39–2.68 0.90 0.34–2.41 1.11 0.52–2.37 1.06 0.46–2.43

Age 0.98 0.95–1.02 0.99 0.95–1.02 0.96 0.93–0.99* 0.97 0.94–1.00

Level of education
High 1.00 1.00

Missing 0.43 0.07–2.58 1.67 0.31–9.04

Middle/Low 0.68 0.26–1.82 0.96 0.45–2.05

Hematological malignity 1.13 0.38–3.39 0.54 0.23–1.24 0.57 0.22–1.43

Recurrent treatment 0.82 0.32–2.14 1.27 0.60–2.68

Previously treated with oral anticancer agent 1.13 0.34–3.70 1.12 0.44–2.89

Previously treated with intravenous anticancer

therapy

1.93 0.60–6.18 0.69 0.31–1.53

Time on treatment at filling in SIMS and MARS 0.92 0.76–1.12 1.18 0.98–1.43 1.21 1.00–1.48

Combination therapy 3.14 0.39–25.35 3.71 0.79–17.38 3.62 0.73–18.00

Dosing regimen
Continuous 1.00 1.00

Cyclic 1.28 0.50–3.31 1.1 0.51–2.37

Both nb nb

Score number of information providers
0–13 1.00 1.00

14–17 1.95 0.56–6.77 1.81 0.51–6.47 0.83 0.30–2.33

18–24 3.01 0.71–12.73 2.89 0.66–

12.62

1.01 0.34–2.99

25–51 1.33 0.40–4.45 1.17 0.31–4.51 0.56 0.20–1.59
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Figure 3. Patients adherence to OAA, satisfied versus unsatisfied patients. (a) By means of self-report based. (b) On the basis of refill

data.
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The sample population in the present study consists of
users of a wide range of different OAAs, with many differ-
ent oncologic and hematologic indications. However, this
context closely resembles daily clinical practice. In addition,
the patients received information frommany different health-
care providers. Moreover, the patients may have been in dif-
ferent stages of their disease. However, the study population
was too small to conduct analyses of subgroups. In addition,
a negative correlation has been reported for adherence and
duration of treatment, e.g. adherence to treatment decreases
the longer duration of the treatment lasts.33 Comorbidity
and subsequent polypharmacy can affect adherence,34

however, this was not take into account in the present study.

Strengths and limitations
A significant strength of our study was the use of two dif-
ferent methods to measure adherence in patients initiating
OAA treatment in daily clinical practice. A further strength
was the gathered insights in regards to specific patient char-
acteristics, such as cancer type and primary or recurrent
treatment. Such characteristics are relevant because they
may affect adherence.

A limitation of this study was the heterogeneous popula-
tion which made it difficult to measure an effect of satisfac-
tion with information on adherence to OAAs. A further
limitation was the relative small sample size and low
response rate (about 40%). In addition this was a single-
center study; therefore, the results cannot be generalized
to the entire population of interest

Conclusion
No significant relationship is found between patient sat-
isfaction with information and adherence to OAAs. The
sample population was highly satisfied with information
about OAAs, which indicates a high level of satisfaction
with the usual care. The refill data indicates that 35.5% of
patients were not adherent, which points to an issue of
concern. Future research should focus on developing
and implementing interventions to improve adherence
in cancer patients. These interventions should put the
patient at the center and include a multidisciplinary
approach.
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