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Background: Medication non-adherence is a common problem in clinical practice. Little is known about stroke survivors’ primary
non-adherence to preventive drugs, and we hypothesised that their beliefs about medicines are associated with primary non-adherence.
The objective was to describe primary non-adherence among stroke survivors and to assess associations between primary non-
adherence to preventive drugs and beliefs about medicines.

Methods: Questionnaires were sent to 797 individuals 3 months after stroke to assess beliefs about medicines through the Beliefs
about Medicines Questionnaire (BMQ). All participants were registered in the Swedish Stroke Register (Riksstroke), and prescriptions
for new preventive drugs during the hospital stay were identified through data from Riksstroke. Primary non-adherers were those who
failed to fill one or more new prescriptions within 1 month of hospital discharge based on data from the Swedish Prescribed Drug
Register. Differences between primary non-adherers and adherers were assessed by A tests and associations between the BMQ
subscales and primary non-adherence were analysed using independent two-sample #-tests and multivariable logistic regression
models.

Results: A total of 594 individuals responded to the survey, of which 452 received new prescriptions of preventive drugs. Overall, 53
(12%) participants were classified as primary non-adherent. Primary non-adherers were more often dependent on help or support from
next of kin (p=0.032) and had difficulties with memory more often (p=0.002) than the primary adherent individuals. No statistically
significant differences in BMQ subscale-scores were found between the two groups (p>0.05).

Conclusion: Primary non-adherence to preventive drugs was low, and no associations were found between primary non-adherence
and beliefs about medicines. Associations with cognitive impairments such as difficulties with memory and need for help from next of
kin suggest that more effort is needed to help stroke survivors to start important preventive drug treatments after discharge from
hospital.
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Introduction

In 2019, approximately 25,700 people suffered from an ischemic or haemorrhagic stroke in Sweden.' Next to ischemic
heart disease, stroke is the second leading cause of death and accounts for approximately 11% of the total deaths
worldwide.”

It has previously been reported that the estimated risk of stroke recurrence is high, with a cumulative risk of
approximately 3.1% at 30 days, 11.1% at 1 year and 26.4% at 5 years after the initial event.> Previous research has
confirmed the benefits of using preventive drugs to prevent recurrent stroke.*® However, non-adherence and disconti-
nuation of pharmacological treatment can be a problem in clinical practice.*’ For instance, primary non-adherence may
occur, defined as the individual’s failure to fill one or more new prescriptions within a defined number of days after the

prescription was initially issued.® Secondary non-adherence, on the other hand, is often defined as failure to refill
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a prescription, measured over 6 or 12 months or longer.® The prevalence of primary non-adherence after discharge from
a general internal medicine service has, for instance, been evaluated in a Canadian study by Fallis et al.” In the study, 66
individuals (28%) displayed primary non-adherence at 7 days post discharge, and 55 individuals (24%) were classified as
primary non-adherent at 30 days after discharge. The study population exhibited primary non-adherence to different types
of medicines for the management of various conditions, eg, statins and clopidogrel, which were used for stroke
prevention.

In a Swedish cross-sectional questionnaire survey, associations between stroke survivors’ beliefs about medicines and
self-reported adherence were investigated.'® In the study, negative beliefs were more common among non-adherent
individuals, and they also considered their drug treatment as less useful. Different types of validated questionnaires were
used in the study, one of them being the Beliefs about Medicines Questionnaire (BMQ), which is a self-report
questionnaire developed to assess people’s perceptions about medicines.''

Preventive treatment is an essential part of post-stroke care, and early initiation of preventive treatment is
associated with a reduced risk of early stroke recurrence.'?'* Furthermore, assessing associations between people’s
primary non-adherence and beliefs about medicines could be of great importance for improving the use of preventive
drugs.

Until now, little is known about stroke survivors’ primary non-adherence to preventive drugs. Consequently, the
objective of this study was to describe primary non-adherence among stroke survivors and to assess whether their
personal beliefs about medicines are associated with primary non-adherence to preventive drugs.

Materials and Methods
Study Population and Study Design

In this cross-sectional questionnaire study, all participants were people with stroke who were enrolled in The Swedish
Stroke Register (Riksstroke) between December 2011 and March 2012. Riksstroke is a national quality register for stroke
care, and the register includes all 74 hospitals that admit patients with acute stroke in Sweden, covering approximately
90% of all stroke patients.'* An invitation to participate in the study was sent to all 74 hospitals included in Riksstroke,
and 25 of these volunteered to participate. These 25 hospitals are university hospitals, non-university hospitals and
community hospitals, situated in 15 of the 21 different regions in Sweden.

Questionnaires were sent to 797 stroke survivors previously admitted to 1 of the 25 hospitals, who were living at
home 3 months after their stroke.

Questionnaire data on adherence, attitudes and beliefs about stroke and medicines were combined with clinical data
from Riksstroke and data about dispensed prescriptions from the Swedish Prescribed Drug Register. The three validated
questionnaires used in this survey were: The Brief Illness Perception Questionnaire (Brief IPQ), the Beliefs about
Medicines Questionnaire (BMQ) and the Medication Adherence Report Scale (MARS). The Brief IPQ addresses
questions of the respondent’s perception about their disease, while BMQ is used to assess the respondent’s personal
beliefs about medicines.'""'> MARS addresses questions of self-reported medication adherence.'® Of the three validated
questionnaires, only BMQ was used in this study.

Information about the individuals’ background characteristics was obtained from Riksstroke through the participants’
personal identity numbers. Riksstroke also provides information about alterations in drug treatments, ie, which types of
preventive medicines the patient receives both prior to hospital admission and at hospital discharge. The register was
therefore used to identify participants who were prescribed one or more new preventive drugs during the hospital stay.
The following drug classes were considered as preventive drugs: statins, acetylsalicylic acid, dipyridamole, clopidogrel,
warfarin, and acetylsalicylic acid in combination with dipyridamole.

The Swedish Prescribed Drug Register contains information about all prescribed drugs dispensed at national
pharmacies and information about dispensed prescriptions was obtained through each participant’s personal identity
number.'” The prevalence of unfilled prescriptions at 1 week, 2 weeks and 1 month after discharge was evaluated for
each separate class of drugs. Antihypertensive agents were not included in the analyses since changes were made
regarding these register variables in Riksstroke between 2011 and 2012 (previously reported as separate drug classes, in
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2012 they were combined into one class of antihypertensive drugs). The novel oral anticoagulants (NOACs) were also
excluded since this class of drugs was not yet routinely used in clinical practice at the time of the data collection.

Classification of Study Participants and the Beliefs About Medicines Questionnaire
All participants who received a prescription for a new preventive drug during the hospital stay were identified through
Riksstroke. In this study, we defined a new preventive drug as a drug that the participant was prescribed during the
hospital stay (ie, the participant did not have a prescription of the drug when admitted to the hospital). Individuals with
one or more unfilled prescriptions at 1 month (31 days) after hospital discharge were classified as primary non-adherent,
while participants who purchased all the newly prescribed preventive drugs were classified as primary adherent. The
number of participants with one or more unfilled prescriptions at 1 and 2 weeks after hospital discharge was also
evaluated. The day of discharge was included in all follow-up periods.

BMQ was used to measure beliefs about medicines and the questionnaire is comprised of two different scales: BMQ-
General and BMQ-Specific.'' BMQ-General assesses the respondent’s beliefs about drugs in general and BMQ-Specific
evaluates the individual’s beliefs about medicines prescribed for their own use (Table 1). BMQ-General consists of three
different subscales; harm, overuse, and benefit, while BMQ-Specific consists of necessity and concern. After classifying
the participants as primary adherent or non-adherent, the mean scores of the BMQ subscales were compared between the
two groups. Participants with one or more missing answers on the subscale questions were excluded in the corresponding
subscale analysis, since their total scores would not be comparable to those of the rest of the study population.

Statistical Analysis

Descriptive statistics were used to present the participants’ characteristics. Frequencies and proportions were calculated
for categorical and discrete variables, while continuous variables are presented as mean values + standard deviations
(SD). Groupwise comparisons of background characteristics between primary non-adherers and adherers were assessed
using X7 tests.

The normally distributed (checked by visual inspection) BMQ subscale-scores are presented as mean values + SD and
independent two-sample #-tests were used to test for differences in subscale-scores between the two groups. Furthermore,
multivariable logistic regression models were also computed to test for associations between the BMQ subscales and
primary non-adherence. The models were adjusted for potentially confounding factors that displayed a statistically
significant difference (p < 0.05) between the two groups in the X’ 2 tests. For the categorical covariates, “Never or Almost
never” regarding memory difficulties and “No” were selected as reference categories whilst the BMQ subscale-scores

Table | The Beliefs About Medicines Questionnaire (BMQ) — Description of the General and Specific Scales by Number of
Questions, Range of Score and Subscale Themes

BMQ-General Number of Total Range of The Individual’s Perception/Beliefs About
Questions, n Scores*
Overuse 4 4-20 Over-use or over-prescription of medicines by doctors in general
Harm 4 4-20 Medicines being harmful in general
Benefit 4 4-20 The potential benefits of medicines in general
BMQ-Specific Number of Total Range of The Individual’s Perception/Beliefs About
Questions, n Scores*
Necessity 5 5-25 The necessity of prescribed medicines to improve or maintain the
individual’s own health
Concern 5 5-25 The concerns for negative/harmful effects of medicines prescribed for
the individual’s own use

Note: *All answers were scored on a five-point Likert scale: (I = strongly disagree), (2 = disagree), (3 = uncertain), (4 = agree) and (5 = strongly agree).
Abbreviation: BMQ, Beliefs about Medicines Questionnaire.
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were included as continuous covariates. Each subscale was included in a separate multivariable analysis. Results were
presented as OR with 95% CI. All analyses were performed with IBM SPSS Statistics V.27.0. A p-value <0.05 was
considered statistically significant.

Results

Baseline Characteristics of Survey Respondents
Questionnaires were sent to 797 people, of whom 594 responded to the survey, corresponding to a response rate of

74.5%. The mean age was 71 years (SD 11.7) and the population consisted of a higher proportion of men (Table 2).

Ischemic stroke contributed to 91.8% of all events and 84.8% of the participants suffered from a first-time stroke.

Table 2 Baseline Characteristics of the 594 Survey Respondents

Characteristics* n (%)
Sex

Men 356 (59.9)
Women 238 (40.1)
Age

Years 71 (11.7) **
Type of stroke

Haemorrhagic 42 (7.1)
Cerebral infarction 545 (91.8)
Unspecified cerebrovascular events 7 (1.2)
Previous stroke

Yes 90 (15.2)
No 503 (84.8)
Living alone

Yes 176 (29.9)
No 412 (70.1)
Dependence on help/support from next of kin

Yes 282 (48.9)
No 295 (51.1)
Poor health (self-reported)

Yes 89 (15.3)
No 494 (84.7)
Depression (self-reported)

Yes 113 (19.8)
No 459 (80.2)
Difficulties with memory (self-reported)

Never or Almost never 232 (39.7)
Sometimes 279 (47.7)
Often or constantly 74 (12.6)

Notes: *The characteristics with the highest numbers of missing data were self-reported

depression (n = 22) and dependence on help/support from next of kin (n = 17). **

Presented as mean (SD).
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New Prescriptions of Preventive Drugs and Number of Unfilled Prescriptions After
Hospital Discharge

Overall, 452 participants received new prescriptions of preventive drugs and together they received a total of 727
prescriptions (Table 3). Statins were the most prevalently prescribed class of drugs, followed by acetylsalicylic acid and
clopidogrel. At 1 month after discharge, all drug classes except the fixed-dose combination drugs of acetylsalicylic acid +
dipyridamole exhibited a relatively low primary non-adherence rate, ranging from 6% to 13.6%. A total of 66 (9.1%)
new prescriptions were unfilled at 1 month after discharge.

Prevalence of Primary Non-Adherence

In total, 452 people received one or more new prescriptions upon discharge, whereas 142 individuals received no new
medications during the hospital stay (Table 4). A similar number of participants received one and two new prescriptions,
and only a minority of 34 people (5.7%) received three new prescriptions of preventive drugs.

Primary non-adherent individuals failed to fill at least one new prescription, resulting in 73 (16.2%) non-adherers after 1
week, 65 (14.4%) after 2 weeks and finally 53 primary non-adherers (11.7%) at 1 month post discharge. Among the primary
non-adherers, most individuals (n = 41) failed to fill one new prescription, while only one participant presented primary non-
adherence to three different medicines (data not shown). A total of 399 (88.3%) individuals were classified as primary

Table 3 The Prevalence of New Prescriptions Displayed for Each Separate Class of Drugs.

New Unfilled Prescriptions at | Unfilled Prescriptions at 2 Unfilled Prescriptions at |
Prescriptions Week After Discharge, Weeks After Discharge, Month After Discharge,
Drug Class* )
at Discharge, n (%) n (%) n (%)
n
Statins 269 31 (11.5) 29 (10.8) 23 (8.6)
Acetylsalicylic acid 171 21 (123) 17 (9.9) 16 (9.4)
Clopidogrel I51 13 (8.6) I (7.3) 9 (6.0)
Dipyridamole 66 15 (22.7) 13 (19.7) 9 (13.6)
Acetylsalicylic acid 9 3(33.3) 3 (33.3) 3 (33.3)
+ Dipyridamole
Warfarin 6l 9 (14.8) 8 (13.1) 6 (9.8)
n =727 n =66

Notes: Number of unfilled prescriptions at | week, 2 weeks and | month after hospital discharge. *Anatomical Therapeutic Chemical codes (ATC-codes) presented within
the parentheses): statins (C10AA, CI0B), acetylsalicylic acid (BO1ACO06), clopidogrel (BO1AC04), dipyridamole (BOIACO7), acetylsalicylic + dipyridamoleB01AC30), warfarin
(BOIAAOD3).

Table 4 Number of People Being Prescribed 0, I, 2 or 3 New Medicines and the Number of Participants Being Classified as
Primary Non-Adherent at | Month Post Hospital Discharge

Number of New Medications Prescribed Number of People, n (%) Primary Non-Adherent*, n (%)
0 142 (23.9) -
| 211 (35.5) 22 (10.4)
2 207 (34.8) 26 (12.6)
3 34 (5.7) 5(14.7)
n=53

Note: *Primary non-adherent: one or several new prescriptions being unfilled at one month after hospital discharge.
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adherent at 1 month post hospital discharge, meaning all new prescriptions were filled within 31 days. Additionally, most
primary adherers (n = 379, 95%) filled all their new prescriptions within the first week after discharge (data not shown).

Differences in Background Characteristics Between Primary Non-Adherers and
Adherers

Primary non-adherers were more often dependent on the help or support from next of kin and had difficulties with
memory more often than primary adherent individuals (Table 5). No other characteristics displayed statistically
significant differences between the two groups.

Associations Between BMQ Subscale-Scores and People’s Primary Non-Adherence
The mean scores of the primary non-adherent and adherent individuals were similar across all BMQ subscales (Table 6).
No statistically significant differences were observed between the subscale-scores of the two groups. Furthermore, the
multivariable logistic regression models also displayed no associations between the BMQ-subscales and primary non-
adherence.

Table 5 Background Characteristics of Study Participants Divided by Level of Primary Adherence

Characteristic* Primary Non-Adherent, Primary Adherent, p-value
n=53 n =399

Sex, n (%) 0.336

Male 35 (12.9) 236 (87.1)

Female 18 (9.9) 163 (90.1)

Age (years), n (%) 0.085

<75 26 (9.6) 245 (90.4)

275 27 (14.9) 154 (85.1)

Living alone, n (%) 0.752

Yes 16 (12.6) 111 (87.4)

No 37 (11.5) 284 (88.5)

Previous stroke, n (%) 5 (10.0) 45 (90.0) 0.683

Yes

No 48 (12.0) 353 (88.0)

Dependence on help/support from next of 0.032

kin, n (%)

Yes 30 (15.2) 168 (84.8)

No 21 (8.6) 223 (91.4)

Poor health (self-reported), n (%) 0.999

Yes 7(11.3) 55 (88.7)

No 43 (11.3) 338 (88.7)

Depression (self-reported), n (%) 0.089

Yes 14 (16.5) 71 (83.5)

No 35 (10.0) 316 (90.0)

Difficulties with memory (self-reported), n (%) 0.002

Never or almost never Il (5.7) 181 (94.3)

Sometimes 34 (16.7) 170 (83.3)

Often or constantly 8 (16.3) 41 (83.7)

Notes: Differences in characteristics assessed by 2 tests. *The characteristics with the highest numbers of missing values were depression (n = 4) and poor health (n = 3) for
the primary non-adherers, and depression (n = 12) and dependence on help/support from next of kin (n = 8) for the primary adherers.
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Table 6 Associations Between BMQ Subscale-Scores and People’s Primary Non-Adherence.

Mean Subscale-Scores (SD)
Variable Valid Primary Non- Primary p-value Multivariable Logistic p-value
Cases Adherent Adherent Regression*

(n = 452) (n =53) (n =399) OR (95% CI)
BMQ-General
Overuse 436 11.53 (3.12) 11.43 (2.65) 0.837 1.01 (0.90-1.14) 0.833
Harm 429 10.41 (2.76) 10.23 (2.81) 0.680 1.02 (0.91-1.14) 0.740
Benefit 436 16.06 (2.60) 16.49 (2.09) 0.198 0.95 (0.83-1.08) 0418
BMQ-Specific
Necessity 437 18.63 (3.54) 18.70 (3.56) 0.884 0.97 (0.89-1.06) 0.496
Concern 430 11.68 (4.43) 12.27 (4.12) 0.349 0.95 (0.88-1.03) 0.201

Notes: Mean values + SD and independent two-sample t-tests. Multivariable analyses presented with OR and 95% Cl, comparing primary non-adherers with adherers.
*Adjusted for dependence on help/support from next of kin, difficulties with memory, and each BMQ subscale.
Abbreviations: BMQ, Beliefs about Medicines Questionnaire; SD, standard deviation; OR, odds ratio; 95% Cl, 95% confidence interval.

Discussion

In this study, the prevalence of unfilled prescriptions was relatively low for almost all drug classes and approximately 9%
of all new prescriptions were unfilled after the first month of hospital discharge. Similar findings were seen in a Spanish
study investigating primary adherence in patients with ST-elevated myocardial infarction (STEMI).'® Both stroke and
STEMI are severe health conditions associated with high morbidity and mortality. Stroke survivors may therefore
initially be motivated to use preventive drugs to reduce the risk of stroke recurrence. However, approximately 12% of
the participants in this study were classified as primary non-adherent at 1 month after hospital discharge. In accordance
with previous research, primary non-adherers had more difficulties with memory and were more dependent on the help of
others, as compared to adherers.'® Forgetfulness has previously been reported as a reason for non-adherence among
stroke survivors, and this could perhaps also be applicable regarding primary non-adherence.'® Additionally, in the study
by Padilla et al, prior history of a cardiovascular event was associated with primary non-adherence, perhaps due to
previous experiences regarding the use of cardiovascular drugs.'® In this study, no associations were found between
medical history of stroke and primary non-adherence. However, the number of primary non-adherers with a prior history
of stroke was small in this study.

The prevalence of primary non-adherence was low and no significant differences in BMQ subscale-scores were
observed between the primary non-adherent and adherent individuals in this study. Factors other than personal beliefs
may therefore be associated with people’s primary non-adherence to preventive drugs since no associations were
found between primary non-adherence and beliefs about medicines in this study. For instance, non-adherence can be
categorised as unintentional or intentional. Unintentional non-adherence occurs due to forgetfulness, lack of under-
standing of medication instructions or if the individual is unable to afford the drug.”® In contrast, if the individual
decides to not follow the recommended medication regimen, intentional non-adherence occurs. Unfilled prescriptions
may therefore not be solely the results of active decisions, but rather in some instances perhaps a consequence of
unintentional non-adherence. Clifford et al observed no significant differences in beliefs about medicines between
adherers and unintentional non-adherers, whereas intentional non-adherers exhibited higher concerns about their
medicines than adherers.?’ Furthermore, Sjélander et al examined associations between beliefs about medicines and
self-reported adherence within the same population of stroke survivors as in this study.'® Conversely, Sjélander et al
found that self-reported non-adherers displayed higher scores for negative beliefs, while the scores for positive beliefs
were lower, as compared to the adherent individuals. Regarding the results of Sjélander et al,'® self-reported non-
adherers are perhaps mainly intentionally non-adherent, and intentional non-adherence is more strongly related to
people’s beliefs about medicines, as compared to unintentional non-adherence.’’*' In addition, the results of this
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study may be in accordance with the observations seen by Clifford et al,>° with primary non-adherers being mainly
unintentionally non-adherent to their newly prescribed preventive drugs.

In accordance with previous studies, the prevalence of primary non-adherence was assessed at 1 month post hospital
discharge.'®* A 31-day follow-up period allows time for post-stroke recovery and possible alterations in activities of daily
living, for example, the introduction of home-help service. In a previous study, the prevalence of primary adherence was assessed
at 7 days post hospital discharge.’ As shown in this study, 16% of the participants had one or more unfilled prescriptions at 1 week
after discharge, whereas 12% were classified as primary non-adherent after 1 month post discharge. Selecting a 7-day or 31-day
follow-up period would therefore probably not have a considerable impact on the results of this study.

Primary non-adherence was the focus of this study, and long-term adherence was therefore not investigated.
Nevertheless, long-term adherence to preventive drugs has previously been reported as suboptimal during the first 2
years after stroke.”>*** Discharge counselling sessions or motivational interviewing have previously been used to improve
primary and long-term adherence.*>*® Adherence was assessed after 1 week post hospital discharge or at the end of a 12-
month follow-up period and, in both instances, the interventions significantly improved people’s medication adherence.
No information was obtained regarding the use of discharge counselling sessions upon hospital discharge in this study.
The impact of discharge medication counselling on stroke survivors’ primary adherence therefore warrants further
investigation.

Strengths of this study include the use of the validated Beliefs about Medicines Questionnaire, which have been used in
previous studies of various health conditions to assess people’s perceptions about medicines.'®**’ Medication adherence is
a multifaceted issue and a gold standard method for measuring adherence does not exist.>® For instance, self-reported
methods are generally easy to use, although they are sometimes considered to overestimate people’s adherence.”’ In this
study, a nationwide database was used to obtain reliable and accurate information of dispensed prescriptions in a large sample
of stroke survivors. However, a filled prescription does not provide proof of actual drug intake, or that the individual will use
the medicine according to the physicians’ recommendations. Socioeconomic factors such as income or educational level
were not included in this study, although socioeconomic status could perhaps serve as a predictor of primary non-adherence
in stroke survivors. For example, a previous study performed in individuals with ischemic stroke living in Sweden found that
adherence to statins after stroke was less common among people born outside of Sweden and among people with university
education. No association was however found between adherence and income.?* Furthermore, no conclusions about causality
can be drawn due to the cross-sectional design of this study. Also, it cannot be excluded that beliefs about medicines and
primary non-adherence differ between individuals who completed and did not complete the survey, which might influence
the results. This study was performed in Sweden, and the results may not be applicable to stroke survivors in other countries
due to cultural differences in beliefs about medicines and differences in healthcare systems.

To our knowledge, there are a limited number of studies regarding stroke survivors’ primary non-adherence.

This study found no associations between primary non-adherence and beliefs about medicines and other factors may
therefore affect stroke survivors’ primary non-adherence. For instance, patient-healthcare professional communication
could perhaps be of great importance. Post-discharge medication adherence may reflect good communication between
patient and hospital staffs, whereas insufficient discharge instructions could result in unintentional non-adherence.
However, further research is required to estimate the prevalence of unintentional non-adherence among stroke survivors
and to evaluate the impact of discharge medication counselling on first-fill prescription adherence to post-stroke
medications. Moreover, the impact of primary non-adherence on early stroke recurrence was not investigated in this

study, and this issue should be addressed in future studies on stroke survivors.

Conclusion

Primary non-adherence to preventive drugs was low 1 month post hospital discharge in this sample of stroke survivors.
No associations were found between primary non-adherence and beliefs about medicines. Rather associations with
cognitive impairments such as difficulties with memory and need for help from next of kin suggest that more effort is
needed to help stroke survivors to start important preventive drug treatments after discharge from hospital.
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