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ABSTRACT

Objective A patient-focused approach is advocated

to embody risk of non-adherence to medication and
subsequent adverse clinical outcomes following ischaemic
heart disease (IHD). This study aimed to explore how
patient perceived information on pharmacological
prevention was associated with subsequent non-
adherence to medication (measured by non-initiation,
non-implementation and non-persistence) in patients with
incident IHD.

Design Cohort study.

Setting Denmark.

Participants Register-based cohort of 829 patients with
incident IHD in 2013.

Measures Perception covered whether patients’
experienced being adequately informed about their
pharmacological prevention. Information on such was
obtained from a survey and divided into ‘Well informed’,
‘Moderately informed’ and ‘Poorly informed’. Information
on baseline characteristics, and reimbursed prescriptions
of medication (antiplatelets, statins, ACE-inhibitors/
angiotensin receptor blockers and 3-blockers) during
follow-up were obtained by linkage to nationwide public
registers. Non-initiation and non-implementation of
medication, measured as proportion of days covered,
were analysed by Poisson regression. Non-persistence

to medication, measured as risk of discontinuation,

was analysed by multivariable Cox proportional hazard
regression.

Primary and secondary outcome measures Non-
implementation and non-persistence to medication

up to 365 days of follow-up were primary outcomes.
Secondary outcomes included non-initiation as well as
non-implementation and non-persistence to medication at
180 days of follow-up.

Results A dose-response association was in general
found between perception of pharmacological prevention
and risk of non-implementation and non-persistence. For
example, the hazard of non-persistence to antiplatelets
was 1.18 (95% CI 0.71 to 1.96) times higher for patients
reporting ‘Moderately informed' and 1.89 (95% Cl 1.10 to
3.25) times higher for patients reporting 'Poorly informed',
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Strengths and limitations of this study

» This study used patient-reported perception of
pharmacological prevention from a register-based
national survey.

» Non-adherence to medication was evaluated using
a national prescription register and the categorisa-
tion followed the ABC taxonomy.

» The unique personal identification number enabled
linkage to national register data sources at an in-
dividual level.

» There is no consensus on how to use patients’ expe-
rience measures to evaluate adherence with phar-
macological prevention.

compared with patients reporting 'Well informed of
perception of pharmacological prevention' up to 365 days
of follow-up.

Conclusion Lower levels of perception of pharmacological
prevention were associated with subsequent non-
implementation and non-persistence to medication in
patients with incident IHD.

INTRODUCTION

Adherence to cardiovascular medication
for secondary prevention is essential to
prevent recurrence of disease-related adverse
outcomes including death in patients with
ischaemic heart disease (IHD).'” However,
studies have consistently found a time-
dependent progressive decline of adher-
ence to secondary cardiovascular medication
resulting in a large proportion of patients not
receiving relevant treatment.* > The reasons
for non-adherence are complex and include
social/economic-related, patient-related,
therapy-related, condition-related and health-
care team/system-related factors.’
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In general, approximately 20% of the variance in
adherence to medicine may be attributed to patients’
perception of pharmacological prevention, including
their expectations of treatment efficacy and perceived
risk associated with their condition.”"" Two studies
observed beliefs about medication to be associated with
self-reported non-adherence to medication in patients
with THD."" ' However, these studies are challenged by
limitations including the use of self-reported data on
adherence, use of cross-sectional study design with inclu-
sion of prevalent rather than incident patients'® and a
short follow-up period."" Evaluating adherence measures
is not trivial because of the risk of misclassification, which
is lowered using a register-based approach compared with
self-reported measures. Thus, there is a need to study how
perception about pharmacological prevention is associ-
ated with non-adherence to medication using register-
based adherence measures with a longer follow-up period.

The present study aimed to investigate the associa-
tion between patients’ perception of pharmacological
prevention and risk of non-adherence to register verified
use of antiplatelets, statins, ACE inhibitors/angiotensin
receptor blockers (ARBs) and B-blockers after hospital
discharge among patients with incident IHD. Perception
covered whether patients’ experienced being adequately
informed about their secondary pharmacological preven-
tion including aspects regarding necessity, side-effects and
regimen duration. It was hypothesised that lower levels
of perception of pharmacological prevention increased
risk of subsequent non-adherence to prescribed cardio-
vascular medication.

METHODS

Study design

A nationwide cohort study combining a baseline patient-
reported survey with register-based follow-up. Individual-
level record linkage with register data was done using the
unique personal identification number provided to all
Danish citizens."

Setting

The Danish healthcare system is primarily financed
through tax payment with equal access to healthcare.
General reimbursement is given to Danish residents
when buying medicine on prescription at the pharmacy,
although some copayment by the patient is required."*

Study population

The study population consisted of a sample of 1742
patients with IHD (International Classification of Diseases
(ICD)-10: I20-125) diagnosed in 2013 and identified
from the Danish National Patient Registry (NPR)." The
sample was part of a cohort consisting of 5000 patients
with heart disease included in a national Danish survey.'®
In short, the items used in the survey were selected after
a thorough literature review and a qualitative explorative
investigation. Then, it was pilot tested in individual and

focus groups interviews and later evaluated by experts
within the field of survey construction. The questionnaire
was sent on 27 October 2014 and last day for answering
was on 14 December 2014. Accordingly, patients received
the questionnaire between 10 and 22 months after a diag-
nosis of incident IHD.

In the present study, patients were included if diag-
nosed with incident IHD in 2013 and no previous IHD
diagnosis between 2008 and 2012, >35 years of age, resi-
dents of Denmark and alive when the sample was estab-
lished in October 2014. Figure 1 shows the exclusion
criteria, which included non-responders, patients who
stated in the survey that they were not diagnosed with
a cardiac disease in 2013, missing answers on all three
questionnaire items used as exposure (patients’ percep-
tion of pharmacological prevention) in present study,
or missing register information regarding sociodemo-
graphic variables.

Patients’ perception of pharmacological prevention

Perception of pharmacological prevention was assessed

by three questions in the survey that covered adequate

information on secondary pharmacological prevention:

1. Do you feel informed about why you get medication
for your heart disease?

2. Do you feel informed about possible side effects of
medications for your heart disease?

3. Do you feel informed about how long you should take
medication for your heart disease?

The participants were only allowed to use one response
for each question (online supplemental table 1). The
responses in each item were divided into three subgroups
and graded the responses with points (Well informed (0
points); Moderately informed (1 point); Poorly informed,
including ‘do not know’ responses (2 points)). Then,
a composite measure was constructed by summarising
the responses and categorised the patients according to
their average score in the three items (score ranged from
0 to 6): Well informed (score=0); Moderately informed
(score=1-3); Poorly informed (score=4-6). This measure
worked as definition of patients’ perception of pharmaco-
logical prevention.

Non-adherence to cardiovascular medication

Definition of non-adherence followed the ABC taxonomy
and ESPACOMP Medication Adherence Reporting
Guideline (EMERGE) criteria, including non-initiation
(does not initiate treatment), non-implementation (does
not take medication as prescribed) and non-persistence
(discontinues treatment)."” "® The primary endpoints were
non-implementation and non-persistence up to 365 days
follow-up. Non-initiation as well as non-implementation
and non-persistence up to 180 days follow-up were
defined as secondary endpoints. Non-initiation was cate-
gorised as failure to pick up a prescription within 180
days following hospital discharge. Non-implementation
was evaluated with proportion of days covered (PDC)
and non-persistence to risk of drug discontinuation, that
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1742 Patients diagnosed with
ischemic heart disease in 2013
and eligible for participation in

survey

1076 Patients with fully or
partially completed
questionnaire

v

916 Patients with eligible
responses

829 Patients included in study
population

Figure 1 Study population.

was defined as failure to pick up a new prescription for
preventive medication with a grace period of 90 days after
estimated date of expiry of a reimbursed prescription.

Data on reimbursed medication were provided by the
Danish National Prescription Registry (DNPR), which
captures all prescriptions filled by Danish residents at
pharmacies since 1995.1

Secondary preventive IHD medications included
antiplatelets, statins, B-blockers, ACE-inhibitors/ARBs
Anatomical Therapeutic Chemical Classification System
(ATC)-codes available in online supplemental table 2). A
daily dose of one tablet was pragmatically chosen irrespec-
tively of drug class. As the DNPR do not capture drugs
dispensed during hospitalisation, patients were hypoth-
esised to receive medication in the hospital if having a
readmission lasting longer than 7days to reduce risk of
misclassification of events.

Potential confounding factors
The choice of confounding variables was assessed
using directed acyclic graph depicting knowledge from
reviews of existing studies and assumptions about the
possible causal interrelationships between the expo-
sure and outcome (online supplemental figure 1). The
confounding variables included age at diagnosis, sex,
cohabiting status, ethnicity, occupational status, house-
hold income, educational level, somatic comorbidity and
level of supporting relatives.

Information regarding age at diagnosis, sex, cohab-
iting status (living alone or cohabiting) and ethnic back-
ground (Danish, immigrant, descendant) was provided

666 Excluded

* 4 Patients died before the questionnaire was
sent

* 662 Patients did not complete the
questionnaire

160 Excluded

* 160 Patients stating they had no heart disease
in 2013

87 Excluded

* 69 Patients with all three questionnaire items
missing that was used as exposure in present
study

* 18 Patients with missing information
regarding level of education or income

from The Danish Civil Registration Systern.13 Information
regarding occupational status (employed, unemployed,
retired/outside labour force) was provided from the
Register-based Labour Force Statistics.”’

The equalised disposable household income (consid-
ering household income and family size) from the Income
Statistic Register was used to calculate the average income
for a 5-year period (2008-2012) prior to diagnosis in
order to capture yearly income fluctuation.”’ Income was
divided into tertiles.

The highest attained educational level was obtained
using the Population Education Register from the year
prior to IHD diagnosis and divided into three subgroups
according to the International Standard Classification of
Education (low (<10 years of education), middle (10-12
years of education), high (>12 years of education)).” *
Information regarding somatic comorbidities 10 years
prior to IHD diagnosis was defined from the Charlson
Comorbidity Index (none (score=0), moderate (score=1-
2), high (score>2)) and provided from the NPR.

Level of supporting relatives was obtained with a ques-
tion in the survey asking if patients felt they had relatives
they could rely on (Well informed; Moderately informed;
Poorly informed/not at all).

Other covariates were included to describe the study
population, but these were not used to control for
confounding (Procedures: coronary angiography, percu-
taneous coronary intervention, coronary artery bypass
grafting; medication before hospitalisation; information
regarding individual consultation about medication in

Graversen CB, et al. BMJ Open 2022;12:€054362. doi:10.1136/bmjopen-2021-054362

"ybuAdoo Aq paroslold 1sanb Aq zz0oz ‘6T Arenuer uo jwod [wq uadolwg//:dny wol) papeojumoq "2z0oz Arenuer ¢ Uo Z9sS0-Tz0z-uadolwg/oeTT 0T se paysiignd 1say :uado rINgG


https://dx.doi.org/10.1136/bmjopen-2021-054362
https://dx.doi.org/10.1136/bmjopen-2021-054362
http://bmjopen.bmj.com/

which patients were asked if they in connection to their
disease were offered (and received) an individual consul-
tation about medication.) (Procedure-codes and ATC-
codes available in online supplemental table 2).

Statistical methods

The McDonalds omega was calculated to assess item
consistency for the summed measure of patient percep-
tion; a value 20.70 was considered to represent sufficient
consistency.**

The association between patients’ perception of phar-
macological prevention and risk of non-initiation of
medication was evaluated using Poisson regression with
robust error variance.

Two regression measures assessed the association
between patients’ perception of pharmacological preven-
tion and risk of non-implementation and non-persistence
to medication after initial initiation. Each secondary
preventive medication group was analysed separately.
First, non-implementation in adherence to medication
was evaluated using PDC and analysed by Poisson regres-
sion with introduction of robust error variance. Imple-
mentation of medication was grouped into good (defined
as 280% adherence to medication) or poor (<80% adher-
ence to medication). Patients were followed from time of
initiation until a censoring event (emigration, death), or
end of follow-up at 180 or 365 days. Results were reported
as relative risk (RR) with 95% CI.

Second, non-persistence was evaluated using multi-
variable Cox proportional hazard regression model to
examine risk of discontinuation among those initiating
secondary preventive medication. Patients were followed
from time ofinitiation until time of endpoint (drug discon-
tinuation), a censoring event (emigration, death) or end
of follow-up at 180 or 365 days. Results were reported as
HR with 95% CI. The proportional hazard models were
checked using graphical means performed by log-log
plots and visually analysed to fulfil the assumption.

To account for missing data in the patientreported
measures (<10 %), we used multiple imputation chained
equations and imputed 10 sets under the assumption of
data being missing at random. The imputation model
employed the proportional odds logistic regression
model for each of the variables with missing data, and
included the variables presented in table 1 as well as
relevant outcome and exposure variables. Several supple-
mentary analyses were undertaken. First, a non-response
analysis was undertaken and an analysis using the three
survey items separately as exposures was performed.
Then, data were stratified according to sex to evaluate
potential effect modification. Additionally, a sensitivity
analysis was performed that included ‘medication before
hospital admission’ as covariate and an analysis using an
alternative grace period of 60 days. Further, the associa-
tion between perception of pharmacological prevention
and risk of non-adherence to dispensed combination
of one, two (antiplatelets and statins), three (additional

ACE-inhibitor/ARBs or P-blockers) or all four drug
classes was investigated.

All analyses were performed using Stata Software
(V.16.1; Stata Corp.).

Patient and public involvement
Patients and caregivers were involved in the development
of the questionnaire.

RESULTS

Respondent baseline characteristics

The study population comprised 829 patients with inci-
dent IHD, corresponding to 47.6% of the initial popu-
lation eligible for participation in the survey (figure 1).
Table 1 presents sociodemographic-related, procedure-
related and health-related baseline characteristics of the
respondents. Perception of pharmacological prevention
was reported ‘Well informed’ by 25.5% patients, ‘Moder-
ately informed’ by 45.8% patients and ‘Poorly informed’
by 28.7% patients.

A larger proportion of those patients reporting Poorly
informed were older, better educated, unmarried/single
living, retired and were less likely to report ‘a high level’
of perception of supportive relatives or having received
individual consultation in medication in relation to
cardiac rehabilitation or at the general practitioner.
The responses of the three individual survey items are
presented in online supplemental table 2.

A total of 345 (41.6%) patients were on antiplate-
lets, 400 (48.3%) patients were on statins, 226 (48.8%)
patients were on ACE-inhibitors/ARBs and 252 (37.1%)
patients were on B-blockers prior to incident hospitalisa-
tion for IHD. Finally, a moderate internal consistency was
found for the summed measure of patient perception
(McDonalds omega=0.67).

Non-respondent baseline characteristics

Non-respondents were classified as patients who either
did not complete the questionnaire (n=662) or had all
three questionnaire items missing that was used as expo-
sure in present study (n=69). Non-respondents were
slightly younger and more often women, non-Danish
ethnic origin, lower educated, unmarried/single living
(online supplemental table 3). Compared with respon-
dents, a higher proportion of non-respondents did not
initiate antiplatelets or statins (online supplemental table
4).

Proportion of non-adherence to medication
The number of patients being assessed for non-adherence
to medication in the four study groups included: 829
patients regarding antiplatelets; 829 patients regarding
statins; 463 patients regarding ACEI/ARBs; and 680
patients regarding B-blockers.

The number of patients not initiating medication was
77 (9.3%) for antiplatelets, 65 (7.7%) for statins, 61
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Patient perception of pharmacological prevention

All Well informed Moderately informed  Poorly informed
Variables n=829 (100%) n=211 (25.5%) n=380 (45.8%) n=238 (28.7%)

Age group (years), n (%)

65-74 313 (37.8) 86 (40.8) 148 (38.9) 79 (33.2)

Male, n (%) 557 (67.2) 147 (69.7) 270 (71.1) 140 (58.8)

Danish 769 (92.8) 196 (92.9) 345 (93.2) 219 (92.0)

Educational level, n (%)

Middle 356 (42.9) 87 (46.5) 199 (41.3) 86 (42.6)

Income, n (%)

Middle 276 (33.3) 70 (33.2) 125 (32.9) 81 (34.0)

Civil status, n (%)

Unmarried/single living 201 (24.2) 41 (19.4) 69 (18.2) 91 (38.2)

Employed 261 (31.5) 81 (38.4) 138 (36.3) 42 (17.6)

Retired/outside labour force 518 (62.5) 120 (56.9) 217 (57.1) 181 (76.1)

Low (0 points) 683 (82.4) 176 (83.4) 321 (84.5) 186 (78.2)

High (>3 points) 32 (3.9) 9 (4.3) 9 (2.4) 14 (5.9)

Coronary angiography 649 (78.3) 174 (82.5) 304 (80.0) 171 (71.8)

Coronary artery bypass grafting 82 (9.9) 20 (9.5) 39 (10.3) 23(9.7)

Antiplatelets 345 (41.6) 89 (42.2) 151 (39.7) 105 (44.1)

ACE-inhibitors/ARBs 226 (48.8) 52 (48.6) 97 (45.5) 77 (53.8)

Supportive relatives*, n (%)

Moderately informed 110 (13.5) 16 (7.8) 53 (14.1) 41 (17.4)

Missing 13 (1.5) <6 (<2.4) 5(1.3) <5 (<1.5)

Yes 438 (55.9) 133 (66.2) 224 (61.4) 81 (37.2)

Continued

(3]
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Table 1 Continued

Patient perception of pharmacological prevention

All Well informed Moderately informed Poorly informed
Variables n=829 (100%) n=211 (25.5%) n=380 (45.8%) n=238 (28.7%)
No 346 (44.1) 68 (33.8) 141 (38.6) 137 (62.8)
Missing 45 (5.4) 10 4.7) 15 (3.9) 20 (8.4)

*Patient-reported experiences obtained from survey.
ARBs, angiotensin receptor blockers.

(18.2%) for ACE-inhibitors/ARBs and 30 (4.4%) for
B-blockers (figure 2).

The highest risk was observed within the first 180 days
of follow-up in which approximately 10%-15% of the
patients had poor implementation of antiplatelets, statins
or B-blockers, and approximately 22% of the patients
were non-adherent to ACE-inhibitors/ARBs.

Between 3.2% and 8.0% of the patients were non-
persistent to antiplatelets, statins or B-blockers and
approximately 20% of the patients were non-persistent to
ACE-inhibitors/ARBs up to 180 days of follow-up. Between
15.2% and 30.6% of patients were non-persistent to their
medical treatment up to 365 days of follow-up (figure 2).

Association between patients’ perception of pharmacological
prevention and risk of non-initiation of medication

The association between patients’ perception about phar-
macological prevention and subsequent non-initiation
was not uniform and neither of the results reach statis-
tical significance (figure 3). Overall, there was a tendency
that patients’ reporting Poorly informed of perceived
information about pharmacological prevention had risk
of subsequent non-initiation of antiplatelets (adjusted
RR: 1.55, 95% CI 0.81 to 2.96), statins (adjusted RR: 1.34,
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Statin
ACE-inhibitor/ARB
B-blocker
Antitrombotic
Statin
ACE-inhibitor/ARB
B-blocker
Antitrombotic

m Adherent

3

Statin

Non-implementation, 365 days

14 3

95% CI 0.64 to 2.80) and ACE-inhibitors/ARBs (adjusted
RR: 1.09, 95%CI 0.49 to 2.41). Contrary, an opposite
tendency was observed B-blockers (adjusted RR: 0.67,
95% CI 0.23 to 1.93). Thus, the evaluation of risks was
inconclusive regarding perception of pharmacological
prevention and subsequent non-initiation.

Association between patients’ perception of pharmacological
prevention and risk of non-implementation and non-
persistence to medication

Among those initiating medication, there was a general
tendency that patients reporting lower levels of perception
of pharmacological prevention had a gradually increase
in risk of non-implementation and non-persistence across
all groups of medication therapy, compared with those
reporting Well informed (figure 4). These associations
were observed both at 180 and 365 days of follow-up, irre-
spectively of medication class.

For example, up to 365 days of follow-up, patients
reporting Poorly informed had a higher risk of non-
implementation of antiplatelets (adjusted RR: 1.65,
95% CI 0.95 to 2.93), statins (adjusted RR: 1.70, 95% CI
1.05 to 2.75), ACE-inhibitor/ARBs (adjusted RR: 1.76,
95% CI 1.00 to 3.12) and B-blockers (RR: 1.26, 95% CI

5.8

8.0
1 152
194 232
| I 304
Non-persistence, 180 days

Non-persistence, 365 days

8
18.0
2.9 |

.2

ACE-inhibitor/ARB
B-blocker
Antitrombotic
Statin
ACE-inhibitor/ARB
B-blocker
Antitrombotic
Statin
ACE-inhibitor/ARB
B-blocker

Non-adherent

Figure 2 Proportion of patients being non-adherent to medication. ARB, angiotensin Il receptor blockers.
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Non-initiation RR (95% CI)
Antiplatelets, n = 829
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Well informed 7 1
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Statins, n = 829
Perception of pharmacological prevention
Well informed T 1
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Figure 3 Adjusted association between patients’ perception
of pharmacological prevention and risk of non-initiation

to medication. Adjusted for age, sex, ethnicity, income,
education, civil status, occupation, comorbidity and
supportive relatives. ARB, angiotensin Il receptor blockers;
RR, relative risk.

0.77 to 2.07) compared with patients reporting Well
informed of perception of pharmacological prevention.

Same tendencies were observed in the analyses esti-
mating risk of non-persistence. Compared with patients
reporting Well informed, patients reporting Poorly
informed were more likely to discontinue antiplatelets
(adjusted HR: 6.54, 95% CI 1.38 to 29.18) up to 180 days
of follow-up. Again, the tendencies were found in the
other drug classes. Up to 365 days of follow-up, patients’
reporting Poorly informed of perception had subsequent
higher risk of non-persistence to antiplatelets (adjusted
HR: 1.89,95% CI 1.10 to 3.25), statins (adjusted HR: 2.44,
95%CI 1.39 to 4.29), ACE-inhibitors/ARBs (adjusted
HR: 2.05, 95% CI 1.06 to 3.95) and B-blockers (adjusted
HR: 1.80, 95% CI 1.03 to 3.12) compared with patients
reporting Well informed of perception of pharmacolog-
ical prevention.

Online supplemental table 5 presents the crude results
evaluating the association between patient perception of
pharmacological prevention and risk of non-adherence
to medication.

Supplementary analyses

Results from the stratified analysis according to sex did

not find indication of any differences compared with the

main results (online supplemental table S6.1-S6.2).
Additional adjustment for medication before hospital

admission did not change the results in a clinically signif-

icant matter when compared with the main analysis

(results not shown). Further, the results were analysed
using a shorter grace period of 60 days, but again, the
results remained almost unchanged (results not shown).

The analyses were also performed using the three items
as individual exposures but no major statistically or clini-
cally important implications compared with the summed
item measure was found (online supplemental table
S7.1-S7.4).

Finally, the association between perception of phar-
macological prevention and risk of non-adherence to
dispensed combination of one, two or three drug classes
was investigated. The proportion of non-initiation was
13.6% for 2 drugs (antiplatelets and statins), 21.8% for
3 drugs (additional ACE-inhibitors/ARBs), 14.3% for 3
drugs (additional B-blockers) and 11.9% for all four drugs
(online supplemental table 8). Patients reporting Poorly
informed had higher risk of being non-adherent, irre-
spectively of drug combination and adherence measure
(online supplemental table 9).

DISCUSSION

In this nationwide cohort study, lower levels of perceived
information about secondary cardiovascular pharma-
cological prevention were associated with risk of non-
implementation and non-persistence to medication,
especially up to 365 days of follow-up. These results were
in general observed regardless of medication class. The
findings of non-initiation were, however, inconclusive.

Patients’ perception of pharmacological prevention

Diverse conceptualisations and methodological tools
have been used to identify factors associated with risk
of non-adherence but challenges remain when it comes
to fully understand and improve adherence to medica-
tion.” Looking beyond patient risk factors (age, comor-
bidities, socioeconomic factors), a good patient—provider
relationship and communication may contribute to a
better patient experience thus making the patient more
engaged in disease management.

There is no consensus on how to use patients’ experi-
ences measures to evaluate adherence of pharmacolog-
ical prevention. Studies using ‘the Beliefs in Medication
Questionnaire-Specific’ (consists of a ten-statement ques-
tionnaire) find patients’ perceptions of necessity and
concerns regarding medical treatment to be associ-
ated with adherence to medication in general chronic
diseases™® as well as in THD patients.'' '

The two existing studies on patients with IHD found
that low perception of necessity and high perception
of concern were associated with increased risk of non-
adherence. However, the studies used self-reported adher-
ence measure and had limitations regarding the study
designs including short follow-up time,'" cross-sectional
study design'? and risk of selection bias due to the inclu-
sion of prevalent patients.'”

Despite perceived information on medication was
only measured by three items in the current study, a
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Figure 4 Adjusted association between patients’ perception of pharmacological prevention and risk of non-implementation
and non-persistence to medication. Adjusted for age, sex, ethnicity, income, education, civil status, occupation, comorbidity,
and supportive relatives. ARB, angiotensin Il receptor blockers; RR, relative risk.

dose—response association between patients’ percep-
tion of pharmacological prevention and risk of non-
implementation and non-persistence to medication was
in general observed. The strongest and most uniform
results were observed regarding non-persistence to medi-
cation, compared with non-implementation to medica-
tion, up to 365 days of follow-up.

Adherence measure and proportion of patients being non-
adherent to medication

Several methodological approaches have been proposed
when estimating adherence to medication using phar-
macy administrative databases.”’” Without a single ‘gold
standard’ approach, research suggests that adherence
to medication should be evaluated by a combination
of methods.”® * Despite this, abundant studies evaluate
adherence to medication using a single measure, and
only a limited number of studies have used multiple
methodological approaches in cardiac patients. Two
different methods (PDC (measure of implementation),
risk of discontinuation (measure of persistence)) were
applied to study aspects of patients’ use of medication
after having initiated treatment. Along with an analysis
of non-initiation, it was thus possible to evaluate diverse
aspects of non-implementation and non-persistence to
medication in present study.

It was found that the proportion of patients not initi-
ating therapy ranged from approximately 4.5%-13%
depending on class of medication, which corresponds
to earlier findings.” Furthermore, the proportion of
non-implementation and non-persistence to medication
seemed to differ across drug class.

Strengths and limitations
This study was strengthened by its linkage of patients’
perception of pharmacological with data from nationwide
registers. The Danish registers have been validated for use
in epidemiological research and they provide a compre-
hensive data material, which enables careful adjustment
for confounding for each participant in present study.'”
Further, non-adherence to medication followed the ABC
taxonomy and was defined by a thorough approach using
pharmacy register data of high quality. All approaches,
alongside a range of sensitive analyses, showed almost
similar results, which strengthened the study validity.
The present study also has some limitations that should
be taken into consideration. The survey data were limited
by item non-response. However, our data fulfilled the
assumptions for multiple imputation as all item non-
responses were categorised as being missing at random
and each item had less than 10% of the answers missing.
The original questionnaire was validated for a broad
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patient experience, and we only used a limited selection
of the questions which were considered to be specifically
related to drug adherence. We cannot exclude the possi-
bility that other questions may also have been related to
drug adherence.

Theory find a McDonalds omega >0.70to equal a risk
of 10% of misclassification if sufficient consistency is
expected. Thus, a McDonalds omega >0.70 is currently
used as the standard cut-off measure.** Given the nature
of the questionnaire items, somewhat moderate to high
consistency was expected and, although, a moderate
consistency may represent failure to understand or
perceive the questions, it may also simply express multi-
dimensionality. Thus, with a McDonalds omega estimate
of 0.67, the risk of misclassification was estimated to be
acceptable.

The survey had a moderate response proportion
(47.5 %) with minor differences in baseline character-
istics among respondents and non-respondents. A slight
difference in initiation of medication was observed and
it cannot be ruled out that this may have underestimated
the proportion of patients not adherent to medication
and thus affected the accuracy of the risk estimates.

The questions assessed both prior and present use of
medication thereby reducing risk of poor recall due to
delayed data collection. Prediction of the consequences
of such delay can be difficult, but it seems most likely that
a resulting misclassification would be non-differential
rather than result in a systematic bias. Accordingly, it was
believed that any change in patients’ perception of phar-
macological prevention would be minimal in the chosen
time span, but this hypothesis has not been tested.

Compared with self-reported adherence to medicine,
use of register data to measure adherence diminishes the
risk of recall bias and any risk of loss to follow-up. However,
the register was not created for scientific purposes and
there might be a risk of incomplete data. For instance,
the register only contained information regarding reim-
bursed prescriptions and did not evaluate if medication
was taken as prescribed. However, this could be estimated
when looking at the time span between reimbursement.
Further, there was no information on non-reimbursed
prescription, which made it impossible to differentiate
between patients being primary non-adherent, and
patients not prescribed cardiovascular medication. Also,
there was no information on reasons for discontinuing
the treatment, for example, contradiction/intolerance to
a drug or adverse events.

Adherence to medication was most likely correlated
within an individual and should be taken into consid-
eration when interpreting the results. This occurred as
all were patients prescribed antiplatelets and statins and
most also with B-blockers. The online supplemental tables
S8 and S9 evaluate the effect of the combination of drug
classes. The first by presenting the number of patients
being non-adherent to different drug combinations; the
latter by analysing the association between perception of
pharmacological prevention and risk of non-adherence

to the different drug combination. No clinical major
differences in the results were found when comparing to
the main results presented in figures 3 and 4.

In conclusion, this nationwide cohort study showed
a dose-response association between lower levels of
patients’ perception of pharmacological prevention and
risk of non-implementation and non-persistence to medi-
cation among patients with incident IHD. The association
was with few exceptions observed irrespectively of medi-
cation class and most uniform up to 365 days of follow-up.
These findings imply that improvement of patients’
perception of pharmacological prevention may be an
important tool to reduce the risk of non-implementation
and non-persistence to cardiovascular medication and
thus lowering the risk of adverse clinical outcomes and
improving quality of life.
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