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Abstract 
Introduction: Non-adherence to treatment can be both unintentional and intentional, 
where intentional non-adherence is believed to be associated to the beliefs about 
medicines. There are also general and specific beliefs about medicines, the latter 
corresponding to own drug treatment and more strongly associated to non-adherence. 
Non-adherent behaviour results in waste of resources and lack of efficiency of prompted 
treatment. The general beliefs about medicines are associated to medicine-use pattern, 
socioeconomic factors and health issues. Such as income, education, ethnicity, medical 
knowledge and orientation towards self-care. The specific beliefs about medicines are also 
associated to socioeconomic factors and earlier experiences of drugs. Such as ethnicity, 
age, educational attainment and employment status. In general, the beliefs about 
medicines seems to remain stable over time. However, changes of beliefs are possible over 
time with increased medical knowledge by different means. 
 
Objective: The purpose of this study was to analyse the beliefs about medicines among 
Swedish stroke patients with the aim to identify possible differences between groups of 
patients with different socioeconomic classes, history of chronic illness or medicines, 
health status or healthcare situation and the need of assistance to cope with everyday life. 
 
Methods: A questionnaire survey was used for this quantitative cross-sectional study, to 
examine the beliefs about medicines among Swedish stroke patients, 24 months after 
stroke onset. The questionnaire compromised BMQ (Beliefs about medicines 
Questionnaire) which was used to assess the beliefs about medicines in a quantitative 
manner. Variables about health and socioeconomic background were obtained from 
different national registers in Sweden and merged with the scores from BMQ. Mean 
values and standard deviation were calculated for the BMQ scores from different groups 
of patients and compared for statistical significance using the t-test. Moreover, linear 
regression was used to control for possible confounding and an analysis of non-
responders was also made using the chi-square test.  
 
Results: Stronger positive beliefs about the necessity of own medicines were perceived 
among stroke patients with earlier stroke, other chronic disease, lower income and 
greater need of support in their everyday life. Whereas, stronger negative beliefs about 
concern were demonstrated among patients with lower income, feeling more pain and 
being depressed.  
 
Discussion: This study might elucidate the general picture of stronger positive beliefs 
about medicines among stroke patients that are more ill in general, demonstrating higher 
necessity for their medicines. Whereas the socioeconomic association with the beliefs was 
only found to be significant among patients with different income level, but not 
educational attainment after secondary school. Stroke patients with higher income have 
less concern about their medication and lower necessity. Which could imply greater 
medical knowledge among higher income earners. The association to ethnicity by the 
place of birth (within or outside Nordic countries) could not be properly analysed due to 
low statistical power. Stroke patients that are feeling more pain or being depressed with 
or without treatment exhibit stronger concerns about their current medication. This 
might be due to earlier negative experiences of previous medication of painkillers or 
antidepressants. 
 
Conclusion: The differences in beliefs about medicines among Swedish stroke patients 
are associated to health condition and income level. Stronger negative beliefs are most 
obvious among stroke patients feeling more pain or having a depression with or without 
treatment. Higher income earners among stroke patients express less concern about their 
medicines, whereas lower income takers have stronger beliefs about the necessity of their 
medication. 
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Introduction 
 

About Stroke 
Stroke is a serious condition and occurs when the blood supply to the brain is cut off. The 
condition is life-threatening and can easy result in physical disabilities, due to the lack of 
oxygen in the brain tissue and can cause permanent speech impediments and paralysis 
among other neurological impairments. Because stroke is a collection name for brain 
damages, there are different types of strokes. The most common sort of stroke is ischemic 
stroke that is caused by cerebral infarction (e.g. due to blood clotting in the brain) and 
accounts for roughly 85 % of all strokes in Sweden. Followed by haemorrhagic stroke that 
is caused by intracerebral or subarachnoid haemorrhage (e.g. artery bleeding in the brain) 
and unspecified strokes that are least common. There are more or less 100 000 people in 
Sweden today that have been affected by stroke(1-4). 
 
According to preliminary data from the National Board of Health and Welfare in Sweden, 
approximately 26 000 Swedish habitants were affected by the serious condition Stroke in 
2018 and closely 6000 died of the disease the same year. Stroke is the third most 
common cause of death and the most common cause of physical disability in Sweden. 
According to statistics, stroke affects someone every seventeen minutes in Sweden and 
roughly a quarter of all affected people dies within 28 days of the illness. The prevalence 
of stroke is much more common in elderly and 40% higher for men, whereas mortality is 
only 25% higher for men. For the past 15 years, the prevalence and mortality have 
decreased with 40% for both men and women. It should also be emphasized that all these 
relative statistics are age-standardized and do not correspond to absolute numbers, due 
to differences in the age structure of the population(5, 6). 
 
International studies also imply that stroke prevalence and mortality is governed by 
socioeconomic status of people, whether comparing groups within professions or level of 
educations. Hence, socioeconomically disadvantaged people have a higher incidence of 
stroke and mortality(7, 8). Another study from Sweden also demonstrates differences in 
first-ever stroke incidences by socioeconomic factors such as low educational attainment, 
regardless of age or sex(9). 
 
The contribution of different risk factors to stroke have been mapped to be mostly 
affected by hypertension among low- and middle-income earners within the global 
population. Strong contribution of other associated risk factors was smoking, higher 
abdominal obesity, less healthy diet the lack of regular physical activity. Together, all 
these five risk factors account for more than 80% of the increased risk for stroke. 
According to a global large standardised case-control study including 22 countries 
worldwide, where a total of ten risk factors were examined in the study. The remaining 
risk factors were diabetes, alcohol consumption, psychosocial factors (psychosocial stress 
and depression), cardiac diseases (atrial fibrillation among other) and the ratio of 
lipoproteins B and A1(10). 

 
A recent study estimated the average yearly cost per patient following a stroke to be a 
total cost of 350 000 – 480 000 SEK during the first two years post stroke, including 
direct and indirect costs to Swedish society. Thus, the functional ability had the strongest 
impact on costs after a stroke and could be up to an eight-fold higher during the second 
year compared to the first year, reported in yearly average per-patient cost(11). 
 
The costs of the healthcare system in Sweden is almost completely funded by national 
taxes to ensure equality in Swedish healthcare. This is regulated by the law, to provide a 
good health on equal conditions for the entire population - with respect to the equal value 
of all people and individual priority for the greatest need(12). Moreover, the costs of 
medicines are also mainly funded by taxes as well. The costs are guided by the Swedish 
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national drug strategy - with the objective to provide medical use that is efficient and safe, 
available and equal, as well as socio-economically and environmentally sustainable(13). 
 

Treatment, Prevention and Adherence 
Prevention of stroke is treated according to national guidelines in Sweden. The 
recommendations call for lifestyle changes as primary prevention for high-risk groups 
and additional drug treatment as secondary prevention for stroke patients or high-risk 
groups where lifestyle changes are insufficient. The outcome of life-style changes or drug 
therapy is to minimize the effect of the risk factors, such as high blood pressure, high 
cholesterol levels and blood clothing formation. Drugs commonly used by stroke patients 
are antihypertensive drugs (ACE-I/ARB’s, calcium antagonists, beta-blockers and/or 
diuretics), cholesterol lowering drugs (statins) and blood-thinning drugs (anticoagulants 
and antiplatelets) among other less common antiarrhythmic drugs. The choice of drug  
combination depends on the type of stroke, other cardiac diseases and different risk 
factors(14). 
 
Non-adherence, when patients fail to follow prescription - has been viewed as a 
significant health problem since the late nineties due to waste of resources and lack of 
efficiency of prompted treatment. With a broad perspective, adherence depends on the 
ability and motivation as fundamental factors. Thus, the latter gained more focus and 
attention since it was figured out that non-adherence also could be intentional due to 
motivation. Nevertheless, the former and more studied unintentional non-adherence also 
plays an important role and depends on the ability to follow prescription. Due to barriers 
such as mental, physical or communication problems(15). 
 
In general, the cost of non-adherence for the society is hard to estimate due to many 
factors to be considered for different conditions and based on data with wide margin of 
error. However, an effort has been made to estimate the savings by decreasing poor 
adherence of anti-hypertensive drugs among patients with cardiovascular diseases. The 
study covered 5 European countries (Italy, Germany, Spain, France and England). It was 
s simulation of the costs during a 10 years period from 2013, by improving the current 
adherence in all 5 countries from an average of 49% to 70% of all patients taking at least 
80 % of their given regimen. The total cost reduction for all countries together would be 
approximately 0,7%, corresponding to a monetary value of 332 million Euro and 1% fewer 
cardiovascular events corresponding to approximately 82235 prevented events. However, 
there were huge variations in savings between the different countries due to different 
gains in adherence levels and different costs within the healthcare system(16). 
 

Beliefs about medicines and BMQ 
The adherence to medication has been discovered to be associated to the beliefs about 
medicines. Thus, general beliefs mainly reflected the expectations of a new treatment, 
whereas the specific beliefs were more likely to be more strongly associated to the 
adherence of prescribed treatment for own specific health condition(17). 
 
The interest of beliefs about medicines gained a large focus among researchers in the 
early eighties and late nineties, when several studies confirmed that the outcome of a 
treatment was not only dependent of the nature and extent of a disease and the efficacy of 
the prescribed treatment. It was revealed that health outcome was also dependent of 
people’s perception about medication in association to the unpredictable behaviour of 
non-adherence, most likely due to psychological and socioeconomic factors(15). 
 
In general, beliefs about medicines among people have been studied for a long time in 
different manners using different types of methods. It was not until of the beginning of 
the early 2000s researchers started to use a newly developed questionnaire that could 
assess people’s beliefs about medicines in a quantitative manner but could also 
differentiate between general beliefs about medicines and specific beliefs about medicines 
(medicines in own ongoing treatment). This new questionnaire, BMQ (Beliefs about 
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Medicines Questionnaire), was developed by Horne. R and made it also possible to 
compare the specific beliefs about medicine (BMQ-S) between different study groups 
(people not necessarily having the same disease) or general beliefs about medicines 
(BMQ-G) for all kind of study groups (even healthy people without disease or 
medicines)(15, 18). 
 
BMQ is a validated and widely used questionnaire and the framework consists of 2 major 
blocks assessing the general and specific beliefs about medicines. The blocks are 
composed of different statements to be graded in agreement within a 5-point Likert-type 
scale ranging from 1 (Strongly disagree) to 5 (Strongly agree). The block of general beliefs 
is imprinted with statements concerning medicine overuse and harm, whereas the block 
of specific beliefs is imprinted with necessity and concerns of medicines. The BMQ 
consists of 18 statements in the native version with 10 statements for BMQ-Specific (5 
each for necessity and concern) and 8 statements for BMQ-General (4 each for overuse 
and harm). There is also an enhanced version having an additional subblock in the BMQ-
General section with 4 statements about benefits(15, 18). 
 
The perception of the benefits and risks about pharmaceutical medicines, natural 
remedies or even customized medicines (tailored by genetic blueprint) is likely to predict 
the willingness to use a specific drug to treat an illness. It is also shown that a customized 
medicine is less likely to be used and rated to be no more beneficial and no less risky than 
pharmaceutical medicines. Avoiding harm predicts willingness to use a natural remedy 
whereas beneficial effects tend for willingness to use a customized medicine. Trade-off 
between perceived harm, risk of overuse and benefit predicts the willingness to use 
pharmaceutical medicines. Overall, natural remedies are chosen to be less used and 
perceived less beneficial but much less risky - according to a minor study about the 
general beliefs about medicines in a younger population of people, attending open-days in 
the psychology department at the University of London(19). 
 
The medicine-use pattern among people in the general population is strongly associated 
to the general beliefs about medicines. People that already use prescriptions or often buy 
over-the-counter (OTC) medicines demonstrate stronger positive beliefs about the 
benefits of medicines in general, and are less likely to demonstrate negative beliefs about 
over-use or harmful effects of medicines(20). 
 
Cultural background also plays a very significant role in the general beliefs about 
medicines in relation to benefits and danger of medication. Hence, people with Asian 
cultural background tend to regard medicines as more negative than people with 
European cultural background. People with Asian cultural background perceives 
medicines to be dangerous, addictive and should be avoided. Even patients with chronic 
diseases (such as rheumatoid arthritis and systemic lupus) that have an Asian cultural 
background consider medicines in general to be more harmful and overused(21). 
Whereas, earlier experiences of medication tends to yield a more positive view about 
medicines regardless of cultural background among people(22). 
 
Other factors that also play a role in the general beliefs about drugs are associated with 
income, education, state of health, medical knowledge and orientation towards self-care 
according to a survey in a Swedish county. The study demonstrated a higher positive 
attitude toward drugs in general for those with highest education, higher salary, that are 
more oriented towards self-care, having good medical knowledge or holds the best health. 
Additionally, this study also revealed that people having a close pharmacy contact were 
more positive toward drugs in general, whereas people having close contact with other 
types of health care professions did not demonstrate any significant difference in the 
general beliefs about drugs. An association was also found for a more positive attitude 
toward drugs among those using OTC, prescribed drugs or supplements in general (such 
as hypertensive drugs, vitamins, psychotropic drugs and non-prescribed painkillers). 
However, there were no significant differences among people using prescribed drugs for 
asthma, pain or infections(23). Yet another Swedish study also confirms the differences in 
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medical knowledge to be associated with general beliefs about medicines. This was done 
by assessing the beliefs about medicines between patients and pharmaceutical specialists, 
the latter expressing more positive beliefs about benefits of medicines but stronger 
concerns for over-use(24). 
 
Patient’s beliefs about their own prescribed medicines for their specific condition is 
referred as “specific beliefs” and differ between different populations with different 
diseases. A recent study about the specific beliefs in patients with stroke, diabetes and 
rheumatoid arthritis demonstrates significant differences for the necessity of their 
medication between all three groups - but there were no differences in the beliefs about 
the concern of their medicines. The difference between the necessity scores was only 1-2 
percentage, where diabetics had the strongest positive specific beliefs, followed by stroke 
patients and lowest for rheumatoid arthritis patients. This study also demonstrated a 
significant association between specific beliefs about the concern of medicines and non-
adherent behaviour(25). 
 
The difference in specific beliefs about medicines can differ very much between two 
relatively similar conditions. For example, among people with chronic obstructive lung 
disease, such as patients with asthma and chronic obstructive pulmonary disease (COPD). 
Whereby, patients with COPD expressed 17% stronger positive beliefs about the necessity 
of their prescribed medicine and were more than two times more adherent compared to 
patients with asthma(26). 
 
Stronger positive specific beliefs about the necessity of medicines among patients that are 
prescribed for long-term conditions are associated with a higher adherence, according to 
a large meta-analytic review. The study included 94 of 3777 studies that fulfilled the 
inclusion criterium(27). Nevertheless, another study among diabetic patients with low 
adherence from a city in Nigeria demonstrated less positive specific beliefs about 
medicines with higher perception of concern and lower necessity of their medication. This 
study also confirms the association between the specific beliefs about medicines and 
adherence, but in a mainly non-adherent population(28). 
 
A recent study about the specific beliefs about ongoing treatment with biologic therapy in 
people with rheumatic diseases demonstrated a significant difference with ethnicity. 
Thus, English patients of foreign descent were more concerned about their medication 
and were more non-adherent compared to patients of Caucasian origin(29). In addition to 
ethnicity, other socioeconomic factors may also play a role in the specific beliefs about 
medicines. Such as place of birth, age, level of education and employment status(21). 
Another recent study about the specific beliefs among Swedish hypertension patients 
demonstrate the association of persistence users of antihypertensive drugs with stronger 
positive beliefs about medicines. Moreover, women were more adherent and there were 
no significant differences among retired people(30). Yet another study also confirms the 
relationship between specific beliefs about medicines and adherence among Swedish 
stroke patient, demonstrating a strong significant association between non-adherence 
and stronger negative beliefs about the concern of their medicines(31). 
 
The general beliefs about medicines seems to remain stable over time, even during 
changes of health status among the general population(32). However, the beliefs about 
medicines can change over time, an increased medical knowledge over time can change 
the beliefs about medicines into a more positive manner. This was demonstrated in a 
study comparing health care students (pharmacy, medicine and nursing) beliefs during 
the first year and third year at a University in Sweden(33). It has also been proven that 
the risk perception of drugs can be altered by educational intervention. This was 
demonstrated in a study among elder people consuming benzodiazepines receiving 
written information about the risks of their prescribed psychotropic drug(34). 
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Objective 
The purpose of this study is to analyse the beliefs about medicines among Swedish 
patients with stroke. The aim of the analysis is to identify possible differences between 
groups of patients with different socioeconomic status, history of chronic illness or 
medicines, health status or healthcare situation and need of assistance to cope with 
everyday life. Also, other social factors such as smoking, living alone and patients not 
answering the questionnaires completely by themselves are analysed as well. 
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Methods 
 

Design 
A questionnaire survey was used for this quantitative cross-sectional study to examine the 
beliefs about medicines among Swedish patients with stroke, 24 months after stroke 
onset. Moreover, variables obtained from different national registers in Sweden were 
merged with the questionnaire answers to identify possible differences between groups of 
patients. 
 

Cohort 
Acute stroke patients from 25 participating hospitals of all 74 in Sweden, with stroke 
onset between December 2011 and March 2012 were included in this study. The 
geographical scope of the hospital locations constitutes 15 of all 21 counties in Sweden. 
Only patients still living at home were included in this questionnaire study. The 
questionnaire was sent to 560 stroke patients. The same questionnaire survey was 
previously sent to patients still living at home 3 months after stroke onset, because our 
questionnaire was a follow-up survey. The previous study examined the relationship 
between Swedish stroke patients’ adherence and beliefs about drugs 3 months after stroke 
onset. Hence, the reason of the exclusion criteria of patients not living at home due to the 
possible influence of adherence by caregivers at residential homes. 
 

Data collection 
Questionnaires were sent to all patients still living at home 24 months after stroke onset. 
The data was later processed and merged with different variables gathered from Swedish 
databases and registers, Riks-stroke (National Stroke register) and SCB (Statistiska 
centralbyrån “Statistics Sweden”). The questionnaire compromises not only BMQ but also 
questions for analysis of adherence, perception of stroke and the living situation as well as 
the need of assistance to cope with everyday life. In this study, only the answers from the 
BMQ were analysed with other merged variables that were obtained from different 
national registers. 
 
The questionnaire in this study was composed of 39 questions with 3 different blocks, 
consisting of different questionnaires that are widely used and validated. Assessing the 
beliefs about medicines with BMQ, perception about stroke with Brief IPQ (Brief Illness 
Perception Questionnaire) and adherence to treatment with MARS (Medication 
Adherence Report Scale). Also, some questions besides these three major blocks 
constituted this questionnaire as well. Thus, one of the questions was used to examine if 
the questionnaire was answered with or without assistance. Whereas four other questions 
were used to reckon the living situation, if the patient was still living at home and the 
need of help to cope with everyday life. See appendix for the questionnaire layout. 
 
There are many different types of high qualitative registers in Sweden such as national 
public authority registers, quality records in healthcare, biobanks and research-generated 
data(35). SCB is a national public authority register that is responsible for official 
statistics in Sweden from activities that are mainly assigned by the government. SCB 
keeps approximately 30 different registers, such as information about education, labour, 
population and living conditions among other. This register can be used in public health 
research to link it with own population-based register from research to gain individual 
information such as gender, salary, education and ethnicity at specific individual 
level(36). Riks-stroke is a national quality register that has been created within hospital 
stroke care between different hospitals in Sweden. The register was established 1994 and 
all Swedish hospitals that admits acute stroke patients participate since 1998. The register 
is designed to collect data for each individual patient at very time of hospitalization stay 
to discharge, but also a 3- and 12-months follow-up by additional questionnaires. The 
purpose of the register is to analyse processes and outcomes of Swedish stroke patients 
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for optimal future stroke care in Sweden. In addition to variables for process and 
outcome, there are also a number of other background variables that are recorded as well 
in the register(37). 
 
Our register data from SCB consist of age, gender, level of educational attainment and 
salary. The rest of the variables were obtained from Riks-stroke with data at acute stroke 
onset, 3 months later or 12 months ulterior follow-up after stroke onset. Variables from 
the 12 months follow-up register were prioritized if identical variables from different 
timelines exist. Variables of interest that were not present from the latest 12 months 
follow-up have instead been gathered from the 3 months follow-up or acute onset register 
from Riks-stroke.  
 
The data for diabetic, earlier stroke and atrial fibrillation were obtained from the acute 
stroke onset register. The data for satisfied with health care, feeling pain, kin assistance at 
home and using hypertensive drugs were obtain from the 3 months register. The rest of 
the variables were obtained from the 12 months register, including smoking, living alone, 
homecare service at own home, self-reported general health, answered with help or 
someone else, mobility independent inside and outside, physician appointment last half 
year and depressed or antidepression treatment. However, there were two variables from 
Riks-stroke that were decoded into one variable. This was if the patient was depressed 
and if the patient was using any antidepressants. 
 

Analysis 
The processing of the survey results from the questionnaire data with the merged 
variables of choice was made by calculating the mean value (also standard deviation) for 
the normally distributed (assessed by visual inspection) BMQ-S subscale scores. Followed 
by comparison of different groups using the t-test. Linear regression was also used to 
control for possible confounding and all p-values below 0,05 were considered statistically 
significant in all statistical analyses in this study. All analyses were performed with SPSS 
26 from IBM. Moreover, an analysis of non-responders was also conducted from different 
background variables for the study population, by respondents and non-respondents to 
detect any possible statistically significant difference using the chi-squared test. 
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Results 
The questionnaire was sent to 560 stroke patients and 423 participated in the survey, 
corresponding to a 75,5% response rate. There was a higher proportion of men that 
answered and the majority of the patients in the cohort seem to estimate their own health 
as relatively good, see table 1 for background characteristics of the study population.  
 
Table 1. Background characteristics of the study population, by respondents (n=423) and non-
respondents (n=137). 
 

Variable Responders, n (%) Non-responders, n (%) Total, n (%) p-value 

Sex        
   Male 263 (62.2) 72 (52.6) 335 (59.8) 

0.0459 
   Female 160 (37.8) 65 (47.4) 225 (40.2) 
Earlier Strokes        
   No 359 (85.1) 118 (86.1) 477 (85.3) 

0.761 
   Yes 63 (14.9) 19 (13.9) 82 (14.7) 
Atrial Fibrillation        
   No 345 (81.8) 101 (74.3) 446 (80.0) 

0.058 
   Yes 77 (18.2) 35 (25.7) 112 (20.0) 
Diabetes *        
   No 351 (83.0) 114 (83.8) 465 (83.2) 

0.819 
   Yes 72 (17.0) 22 (16.2) 94 (16.8) 
Using antihypertensive drugs        
   No 91 (22.1) 33 (24.8) 124 (22.8) 

0.523 
   Yes 320 (77.9) 100 (75.2) 420  (77.2) 
Smoker        
   No 359 (93.0) 84 (88.4) 443 (92.1) 

0.138 
   Yes 27 (7.0) 11 (11.6) 38 (7.9) 
Living alone        
   No 288 (74.0) 54 (56.8) 342 (70.7) 

<0.001 
   Yes 101 (26.0) 41 (43.2) 142 (29.3) 
Home care Service at own home        
   No 351 (91.6) 71 (78.9) 422 (89.2) 

<0.001 
   Yes 32 (8.4) 19 (21.1) 51 (10.8) 
Age        
   < 65 years 128 (30.3) 35 (25.5) 163 (29.1) 

0.291 
   65+ years 295 (69.7) 102 (74.5) 397 (70.9) 
Self-reported general health        
   Very bad or pretty bad 42 (11.1) 18 (18.9) 60 (12.7) 

0.0392 
   Very good or pretty good 337 (88.9) 77 (81.1) 414 (87.3) 
Kin assistance at home        
   No 230 (56.1) 60 (45.1) 290 (53.4) 

0.0273 
   Yes 180 (43.9) 73 (54.9) 253 (46.6) 
Answered with help/someone else *        
   Patient alone 326 (85.6) 59 (64.8) 385 (81.6) 

<0.001 
   Patient not alone or by someone else 55 (14.4) 32 (35.2) 87 (18.4) 
Mobility independent inside/outside        
   No 37 (9.5) 21 (22.1) 58 (12.0) 

<0.001 
   Yes 351 (90.5) 74 (77.9) 425 (88.0) 
Place of birth        
   Nordic countries 399 (95.0) 129 (95.6) 528 (95.1) 

0.794 
   Outside Nordic countries 21 (5.0) 6 (4.4) 27 (4.9) 
Feeling pain        
   Never or almost never 227 (54.4) 65 (48.9) 292 (53.1) 

0.263 
   Sometimes, often or always 190 (45.6) 68 (51.1) 258 (46.9) 
Satisfied with healtchcare        
   Unsatisfied or very unsatisfied 7 (1.7) 5 (3.8) 12 (2.2) 

0.147 
   Very satisfied or satisfied 408 (98.3) 126 (96.2) 534 (97.8) 
Physician appointment last half year        
   No 79 (20.6) 16 (17.6) 95 (20.0) 

0.514 
   Yes 304 (79.4) 75 (82.4) 379 (80.0) 
Yearly salary over 200 000 SEK        
   No 216 (51.3) 96 (71.6) 312 (56.2) 

<0.001 
   Yes 205 (48.7) 38 (28.4) 243 (43.8) 
Educational attainment after secondary school        
   No 313 (75.2) 112 (83.6) 425 (77.3) 

0.0451 
   Yes 103 (24.8) 22 (16.4) 125 (22.7) 
Depressed or antidepression treatment        
   No 291 (79.5) 68 (72.3) 359 (78.0) 

0.134 
   Yes 75 (20.5) 26 (27.7) 101 (22.0) 

* Variable for 12 months follow-up from the Riks-stroke register 
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The results from the questionnaire of 423 participating stroke patients shows a significant 
difference in the scores of the specific beliefs about medicines among several different 
patient groups, according to table 2. 
 
Factors such as income, having diabetes or having recent physician appointment was 
associated with both the necessity and concern subscales for the specific beliefs about 
medicines. In addition to these factors, the score of necessity was also associated with 
factors such as earlier stroke, atrial fibrillation, use of antihypertensive drugs, living 
alone, assistance at home or mobility dependence. Whereas, the score of concern among 
different groups of patients was also additionally associated with stroke patients feeling 
pain or if they were depressed or not depressed but having antidepressant treatment. 
 
Stronger positive beliefs about necessity were demonstrated among stroke patients 
having diabetes, earlier stroke, atrial fibrillation, yearly salary less than 200 000 SEK, 
physician appointment last half year, kin assistance at home, using antihypertensive 
drugs, living alone or need of assistance for mobility inside and outside. 
 
Stronger negative beliefs about concern were demonstrated among stroke patients having 
diabetes, physician appointment last half year, yearly salary less than 200 000 SEK, 
feeling pain more often or being depressed or not depressed but having antidepressant 
treatment. 
 
The impact of whether patients answered the questionnaire from Riks-stroke (12 months 
follow-up) alone on the scores for the necessity of specific beliefs about medicines was 
only significant for the necessity subscale. Thus, stronger positive beliefs about the 
necessity of medicines were expressed by patients that did not answer the questionnaire 
completely by themselves or if it was answered conclusively by someone else. 
 
Table 2. Mean summary scores, standard deviation and p-value for each subscale of the Beliefs 
about Medicines Questionnaire-Specific subscale. 
 

  SPECIFIC-NECISSITY BMQ SPECFIC-CONCERN BMQ 
Variable Number, n (%) Mean SD p-value Number, n (%) Mean SD p-value 

Sex           
   Male 255 (62.0) 18.14 3,275 

0.073 
255 (62.0) 12.36 4,321 

0.941 
   Female 156 (38.0) 18.75 3,367 156 (38.0) 12.39 4,619 
Earlier Strokes           
   No 350 (85.4) 18.19 3,383 

0.005 
350 (85.4) 12.25 4,379 

0.187 
   Yes 60 (14.6) 19.48 2,715 60 (14.6) 13.12 4,720 
Atrial Fibrillation           
   No 334 (81.5) 18.14 3,346 

0.002 
335(81.7) 12.41 4,443 

0.744 
   Yes 76 (18.5) 19.43 2,999 75 (18.3) 12.23 4,419 
Diabetes           
   No 343 (83.5) 18.12 3,373 

0.001 
341 (83.0) 12.09 4,369 

0.005 
   Yes 68 (16.5) 19.63 2,726 70 (17.0) 13.77 4,492 
Using antihypertensive drugs           
   No 91 (43.1) 17.68 3.732 

0.002 
180 (43.8) 11.94 4.395 

0.08 
   Yes 320 (56.9) 18.90 2.869 231 (56.2) 12.71 4.437 
Smoker           
   No 351 (92.9) 18.36 3.368 

0.905 
351 (92.9) 12.27 4.502 

0.931 
   Yes 27 (7.1) 18.44 2.819 26 (7.1) 12.35 3.322 
Living alone           
   No 285 (74.8) 18.16 3.267 

0.043 
284 (74.7) 12.68 4.649 

0.307 
   Yes 96 (25.2) 18.97 3.404 96 (25.3) 12.12 4.345 
Home care Service at own home           
   No 351 (91.6) 18.27 3.345 

0.141 
351 (91.6) 12.25 4.435 

0.088 
   Yes 32 (8.4) 19.19 3.070 32 (8.4) 12.37 4.437 
Age           
   < 65 years 125 (30.4) 18.09 3.353 

0.255 
127 (30.9) 12.21 4.019 

0.626 
   65+ years 286 (69.6) 18.5 3.303 284 (69.1) 12.44 4.607 
Self-reported general health           
   Very bad or pretty bad 41 (11.1) 19.34 3,644 

0.071 
42 (11.4) 13.29 4,413 

0.099 
   Very good or pretty good 330 (88.9) 18.24 3,276 328 (88.6) 12.07 4,443 
Kin assistance at home           
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   No 223 (55.8) 17.72 3,334 
<0.001 

223 (55.9) 12.09 4,271 
0.235 

   Yes 177 (44.2) 19.19 3,199 176 (44.1) 12.63 4,627 
Answered with help/someone else *           
   Patient alone 319 (85.3) 18.04 3.338 

<0.001 
317 (85.2) 12.21 4.452 

0.687 
   Patient not alone/by someone else 55 (14.7) 20.09 2.757 55 (14.8) 12.47 4.384 
Mobility independent inside/outside           
   No 36 (9.5) 20 3.08 

0.002 
342 (90.2) 12.2 4.345 

0.359 
   Yes 344 (90.5) 18.19 3.302 37 (9.8) 13 5.017 
Place of birth           
   Nordic countries 390 (95.4) 18.36 3.34 

0.776 
388 (95.1) 12.31 4.413 

0.379 
   Outside Nordic countries 19 (4.6) 18.58 2.893 20 (4.9) 13.25 4.564 
Feeling pain           
   Never or almost never 218 (53.8) 18.07 3.157 

0.071 
219 (54.1) 11.74 4.367 

0.002 
   Sometimes, often or always 187 (46.2) 18.67 3.457 186 (45.9) 13.1 4.414 
Satisfied with healtchcare           
   Unsatisfied or very unsatisfied 7 (1.7) 16.43 5.028 

0.343 
396 (98.3) 12.34 4.409 

0.112 
   Very satisfied or satisfied 397 (98.3) 18.39 3.291 7 (1.7) 15.57 4.577 
Physician appointment last half year           
   No 78 (20.8) 17.21 3.764 

0.001 
297 (79) 12.37 4.489 

0.002 
   Yes 297 (79.2) 18.65 3.124 78 (21) 11.68 3.998 
Yearly salary over 200 000 SEK           
   No 211 (51.5) 18.85 3.391 

0.002 
211 (51.6) 12.95 4.421 

0.005 
   Yes 199 (48.5) 17.84 3.161 198 (48.4) 11.74 4.333 
Educational attainment after 
secondary school           
   No 305 (75.1) 18.49 3.236 

0.267 
303 (75.0) 12.62 4.439 

0.061 
   Yes 101 (24.9) 18.04 3.566 101 (25.0) 11.67 4.198 
Depressed or using antidepressants           
   Yes 75 (79.5) 18.89 3.274 

0.151 
77 (21.1) 13.12 4.365 

0.047 
   No 291 (20.5) 18.27 3.332 288 (78.9) 11.99 4.447 

* Variable for 12 months follow-up from the Riks-stroke register 

 
The impact of possible confounding between significant variables was controlled for in 
multivariate linear regression analysis, according to table 3. Thus, the tested variables for 
each subscale of the specific beliefs demonstrated a significant association with the beliefs 
about necessity and concern independently of each other.  
 
Table 3. Multivariate linear regression analysis of factors associated with scores for each subscale 
(necessity and concern) of the Beliefs about Medicines Questionnaire-specific subscale. 
 

SPECIFIC-NECESSITY BMQ SPECIFIC-CONCERN BMQ 

Factors B p-value Factors B p-value 

Yearly salery over 200 000 SEK -0.952 0.005 Yearly salery over 200 000 SEK -0.910 0.042 
Diabetes 0.976 0.030 Diabetes 1.358 0.020 
Using antihypertensive drugs 1.354 0.001 Feeling pain 1.050 0.019 
Physician appointment last half year 1.463 <0.001     
Answered with help/someone else 1.720 <0.001       

 

The non-responder analysis of our questionnaire from the background characteristics of 
the study population revealed a significant difference between several different groups of 
patients that did not participate, according to table 2. A greater proportion non-
responders were seen among females, patients living alone, lower self-reported general 
health, having home care service or kin assistance at home, not being independent of 
mobility inside or outside, yearly salary less than 200 000 SEK, those without 
educational attainment after secondary school and those not answering the Riks-stroke 
(12 months follow-up) questionnaire completely by themselves. 
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Discussion 
The results from this study about the specific beliefs about medicines among Swedish 
stroke patients identifies several variables that might play a role in the attitude of 
patient’s beliefs for their ongoing treatment with medication. The extent of impact by 
different variables on the specific beliefs about medicines could be estimated by 
comparing the differences in scoring for the beliefs about necessity or concern alone, 
provided there is a significant difference. 
 

Health factors associated to specific beliefs 
This study might elucidate the general picture of stronger positive beliefs about medicines 
among stroke patients that are more ill in general. This can be reflected by the fact that 
that stroke patients in our study with other chronic diseases, using antihypertensive 
drugs, need of assistance at home or lower degree of mobility everywhere exhibit stronger 
positive beliefs about the necessity of their medication according to table 2. 
 
Even though only patients with diabetes as chronic disease also exhibited a significantly 
higher score about the concern of their medicines, it is common among chronic ill 
patients in general to have stronger positive specific beliefs with a relatively high score of 
necessity and concern simultaneously(21). This might reflect the awareness of potential 
side effects from their long-term medication of their chronic illness. Another study with 
patients having chronic diseases such as diabetes, stroke and rheumatoid arthritis also 
confirms a relatively high value of both necessity and concern about their medication. 
Moreover, the magnitude of necessity is usually greater which results in exhibiting 
stronger positive beliefs in total about their medicines(25). This relation between the 
necessity and concern about specific beliefs was completely inverted in another study in 
Nigeria, in a more non-adherent population of diabetic patients with stronger negative 
beliefs having higher score of concern compared to necessity(28).   
 
There were also two other factors that could classify stroke patients as more ill, which 
only demonstrated a significantly higher concern but no difference in necessity about 
their specific beliefs about medicines. These were stroke patients that felt more pain and 
stroke patients being depressed or using antidepressants. 
 
Stroke patients feeling more pain demonstrated a p-value of 0,071 for stronger positive 
beliefs that was relatively close to be significant. However, the magnitude of this 
increased mean value of the BMQ-specific necessity score was clearly much lower than for 
all our other significant factors that had an impact on the beliefs about necessity in table 
2. This could imply that feeling pain is not as important to treat as other chronic diseases 
that can be lethal over time (such as atrial fibrillation, diabetes or hypertension), provided 
they perceive painkillers as a part their medication in the BMQ survey. It should also be 
emphasized that we do not know if they are taking painkillers at all which can be 
contradictory to the previous reasoning. Nevertheless, it could also be that they used 
painkillers with insufficient effect that incused the beliefs about all their medicines. 
However, a recent study about the specific beliefs among patients with chronic spinal 
cord injuries demonstrate a similar pattern in the specific beliefs about medicines(38). 
These patients usually have a lot of pain and use a many different painkillers and 
demonstrate higher scores for both subscales of specific beliefs, with slightly larger 
concern than necessity. Nevertheless, the study also hinted that effect of painkillers did 
not seem to be enough to relieve pain completely for these patients.  
 
The reasoning about stroke patients feeling depressed or using antidepressants is also 
complicated to address. Because it is not known if some are depressed with or without 
antidepressants, or if they even have been using antidepressants at all and for how long. 
According to other studies, the adherence level among depressed patients is quite low. 
However, other studies demonstrate a significant association between higher concern and 
non-adherent behaviour among depressed patients prescribed with antidepressants, but 
no association between adherence and their beliefs about necessity(39, 40). Hence, our 
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findings are consistent with the fact that we should expect a higher concern about the 
medicines among depressed stroke patients. This could imply that depressed stroke 
patients also could be less adherent, but it is unclear if and how much it could imply on 
their stroke medicines compared to their antidepressants. One of the previous studies 
also identified side-effects to be closely related to non-adherence among depressed 
patients, which might reflect the higher concern about medicines among depressed stroke 
patients in our study(40).  
 
Stroke patients self-reported general health could have been expected to be significant if 
one assumes there are differences between stroke patient’s specific beliefs and their level 
of illness. However, the p-values were surprisingly close to be significant considering the 
low statistical power, having relatively few patients that reported bad general health 
according to table 2. However, self-reported general health is only subjective and does not 
have to correlate from an objective view. Moreover, the number of other simultaneous 
health disorders may not solely mean a lower general health, thus patients could have a 
relatively good health in general despite multiple health disorders.  It should also be 
emphasized that the non-responder analysis showed a significant difference in non-
participating stroke patients that self-reported a lower general health, according to table 
1. This makes it more difficult to determine possible differences to be significant in our 
study population of 423 stroke patients.  
 
Another interesting factor associated to the specific beliefs about medicines was stroke 
patients not answering questionnaires completely by themselves. They demonstrated 
stronger specific beliefs about medicines with a significant difference in the necessity of 
their medicines. It could be assumed that these stroke patients might be more ill in 
general and need more help to cope with everyday life. Hence, demonstrating stronger 
positive beliefs about their medicines as our previous proposition about more ill stroke 
patients. However, it cannot be ruled out that there also is a possibility of influence from 
the person helping them. Hence, contributing partly with someone else’s beliefs about 
medicines in the questionnaire.  According to the non-responder analysis at table 1, many 
of the patients who answered the Riks-Stroke with assistance did not participate in our 
study, which might indicate that these patients are more ill and having it more difficult to 
participate in any studies at all. 
 
Nevertheless, stroke patients that had regular healthcare visits demonstrated stronger 
positive beliefs about the necessity of their medicines, together with stronger negative 
beliefs about the concern of their medicines. A regular healthcare visitor could be 
expected to be a patient that is more oriented towards self-care or a patient having more 
health issues. Hence, making it difficult to assess the fundamental reason for the 
difference in the beliefs about medicines among regular and non-regular healthcare 
visitors. If the regular healthcare visitors were more ill and needed more help, their 
difference in the beliefs would also align with our earlier proposition of stronger positive 
beliefs about medicines among more ill stroke patients. However, more self-care oriented 
people also demonstrate a stronger positive attitude towards medicines in general, as well 
as those with higher medical knowledge according to another study(23). 
 

Socioeconomic factors associated to specific beliefs 
The results from this study did only reveal the impact of one socioeconomic factor to play 
a role in the specific beliefs about medicines. Stroke patients with higher disposable 
income exhibit less concern about their medication, whereas those with lower disposable 
income demonstrate higher necessity about their medicines, according to table 2. The 
threshold of income level was 200 000 SEK with an approximately equal number of 
patients in both groups. This finding is consistent with the fact that the general attitude 
toward drugs is associated to the income level in another study, where lower income 
earners tend to perceive drugs as more positive with a higher tendency to think of drugs 
as completely dangerous(23). This can be correlated to the fact in our study, that lower 
income takers demonstrate higher necessity and higher concern about their medicines.   
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Our study did not demonstrate any significant differences among stroke patients with 
different level of education nor ethnicity or gender, which could be expected for education 
and ethnicity according to other studies among other  populations(21, 22). 
 
Stroke patients with educational attainment after college were very close to exhibit a 
significant value for demonstrating a lower concern about their medication, the p-value 
was 0.061 according to table 2. A possible reason to expect lower concern among patients 
with higher educational attainment could be a higher medical knowledge or better 
understanding about drugs.  Data from another study about the specific beliefs among 
patients with other chronic diseases shows an association between higher educational 
level to lower scores of necessity and concern(21). The same pattern is seen in our study 
but without any significant differences. However, a possible reason why this study did not 
show any significant differences at all for educational attainment among Swedish stroke 
patients, could be due to lower differences in socioeconomic classes in previous 
generations (which makes up the bulk of our elderly patients in our study). 
 
Ethnicity was defined as Nordic or not in our study, but the place of birth outside Nordic 
countries comprised too few stroke patients for a reasonable statistical analysis to be 
carried out, due to low statistical power. However, another study about the general beliefs 
about medicines among undergraduate students showed an obvious association with 
ethnicity among students of British and Asian origin(22). Thus, students with Asian 
origin perceived medicines to be more harmful and have less benefits. Yet another study 
among British patients with an chronic illness revealed that patients with Asian origin to 
perceive medicines to be more overused and harmful in general, but also higher concern 
and lower necessity about the specific beliefs for their own medicines.(21). 
     
It is also worth noting that female stroke patients demonstrated a p-value of 0.072 for 
having stronger positive beliefs about necessity, which was close to significant. However,  
other studies have also dismissed the presence of any association between the gender and 
the beliefs about medicines(21, 23).  
 

Other factors associated to specific beliefs 
Patients living home alone demonstrated stronger positive beliefs about their medicines. 
It is not possible to assume that there is an identical reason for why some patients are still 
living alone at home, but nowadays it is very common to live alone in Sweden and there is 
a higher proportion of women living alone among the elderly population in Sweden(41). 
This could imply that most the patients living alone might be women. However, a deeper 
understanding of the reasons behind why they are living alone and for how long can lead 
to a better understanding of the elementary reasons and a possible association to their 
beliefs about medicines. Factors of interest could be assessing their general health 
condition, need of assistance and different socioeconomic background factors. 
Nevertheless, data from the non-responder analysis might indicate for a possible 
association between female patients and patients living home alone, with a higher 
proportion of non-responders in both groups according to table 1. 
 

Non-responder analysis 
The general view of the non-responder analysis demonstrates a higher degree of non-
participating stroke patients that are relatively non-independent and that seem to need 
more help to cope with everyday life. This is in accordance to all significant differences 
except the socioeconomic factors or whether they live alone. The socioeconomic impact 
among non-responding stroke patients was higher among troke patients with lower 
income and education. There was also a higher portion of women not answering the 
questionnaire as well. Nevertheless, people living alone also had a higher frequency of not 
participating. The higher portion of non-participating stroke patients that are women and 
those who live alone could imply an association between them, because the majority of 
elderly people that live alone in Sweden are women(41). All significant differences for all 
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factors are shown in table 1. Moreover, the general impact of the non-responders may 
contribute to the mean average of BMQ scores for different factors to be less precise and 
more skewed towards the beliefs about medicines for a more educated, healthier and 
wealthier study population than it is in reality. 
 

Value of assessing specific beliefs 
The value of assessing the beliefs about medicines among patients in general is to get a 
better understanding about their perception of their medication and identify possible 
differences associated to their beliefs. Hence, trying to elucidate fundamental reasons to 
be associated with their beliefs and its connection to adherence behaviour among 
different patients - with the ambition to improve adherence by different means of 
interventions for improved health outcome and reduced healthcare costs. This could be 
done by identifying risk patients being more non-adherent by their beliefs and/or 
possible risk factors to improve the adherence. 
 
Medication persistence to antihypertensive drug treatment is associated with the specific 
beliefs about medicines, with higher necessity and lower concern for recently diagnosed 
hypertensive patients in Sweden(30). Among stroke patients, the association between the 
beliefs about medicines and adherence to drug treatment has also been studied(31). 
However, the study only demonstrates a strong significant association between lower 
adherence and higher concern about their specific beliefs about their own medicines. 
Nevertheless, risk groups for non-adherent behaviours were also identified by other 
means in the study. Hence, these risk groups in combination with BMQ data from our 
study might be used together somehow, trying to identify risk patients for intervention. 
An example of a possible intervention that could change the beliefs about medicines and 
probably increase adherence by informative means could be to inform about the risks of 
not being adherent, explaining the benefits and safety of medicines(34). 
 

Strengths and limitations in study 
The strength of this study was the utilisation of quality data sources from Sweden that are 
very reliable, because they are maintained as population-based registers with personal 
data. This makes it easy to link different data of interest between different registers to a 
specific individual by using a system of unique personal identity numbers in the data 
registers(35). Nevertheless, the high response rate of 75,5% was also a strength in this 
study. 
 
Because the main purpose of this study was primary to identify possible differences 
between groups of patients, estimated impact of the magnitude of scoring differences 
between the subscales of specific beliefs was not examined in detail. Nor the combined 
scoring of both subscales together because it would be very complicated to interpret. 
Nevertheless, the availability of other possible studies to be compared with our results in 
detail was very restricted. Thus, most of the recent studies about the beliefs about 
medicines are somehow or mainly related to adherence, making it difficult to collect all 
the needed BMQ data that is limited in other studies. 
 
It should also be emphasized that the differences in the BMQ specific subscales for 
significant factors among stroke patients are not so large when comparing the mean 
values. Thus, it is hard to account for what an actual increase in magnitude really means 
and how big impact they can have in the differences for the beliefs about medicines. The 
principal of BMQ is based upon to what extent one agrees with various statements, 
converted to a number that represents a mean value of a magnitude for the beliefs about 
medicines. The advantage of using this method for assessing the beliefs about medicines 
is the possibility to compare the beliefs between different studies if most of these studies 
are also using the same method. Restricted availability of data from study populations of 
interest can also be difficult to find, for possible comparison in detail. Because most of the 
studies use BMQ mainly in assessing the association to adherence, very few studies only 
assess the beliefs about medicine with association to other different factors than 
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adherence. Nevertheless, there are also much less studies about specific beliefs than 
general beliefs. However, the BMQ method for assessing beliefs is widely used nowadays 
and no other method has yet been accepted to be a better way to assess the beliefs among 
medicines. 
 
Other limitations to consider in this study was that the impact of lower statistical power 
for some factors that were examined in this study, due to missing data from registers. The 
possibility of false positive significance, especially with p-values close to threshold should 
be considered. But even to greater extent, the higher possibility of false negative factors to 
be associated with the specific beliefs (having a larger impact when very few answers 
exists within a patient group). This was the case with the factor for place of birth 
according to table 2. Nevertheless, place of birth was assumed to be associated with the 
beliefs about medicines from previous studies of other diseases, but the choice of Nordic 
origin resulted in low statistical power in our study. The reason that Swedish origin was 
not chosen as a threshold with higher statistical power was due to the assumption that the 
Nordic countries may not differ a lot from non-Nordic countries in the beliefs about 
medicines. 
 
The multivariate regression analysis was also restricted by lower statistical power, only 
making it possible to confirm a lower number of independent significant factors when 
compared together according to table 3. 
 
It should also be emphasized that different variables can originate from different 
timelines and that some variables with more than two categories from the register had to 
be recoded into two categories of own choice. Whereas one variable was even needed to 
be decoded from two other variables, this was the case for the variable “depressed or 
using antidepressants” from register data as “depressed” and “using antidepressants”. 
 

Further studies 
The perspective of further possible studies from our study population and data, could be 
to examine the possible changes in beliefs by comparing the previous 3 months and the 
24 months questionnaire results. But also, a study about the general beliefs instead of the 
specific beliefs among stroke patients would be interesting as well. New studies are 
needed to examine different factors to a deeper level and their elemental association to 
the beliefs about medicines among stroke patients. Another interesting study could be 
assessing the beliefs and adherence among non-adherent stroke patients before and after 
different means of intervention to examine any possible increase of adherence and beliefs. 

Conclusion 
The differences in the beliefs about medicines among stroke patients are associated to 
health condition and income level. Stronger positive beliefs about their medicines is more 
common among patients that are more ill and have a greater need of support to cope with 
everyday life. Thus, having a greater need of their medicines. Whereas, stronger negative 
beliefs are most obvious among stroke patients that feel more pain or having depression 
with or without treatment. The stronger concern might depend on earlier negative 
experiences from previous medication, such as painkillers or antidepressants. Higher 
income earners had stronger concern about their medicines, whereas lower income takers 
had stronger beliefs about the necessity of their medication. Hence, more wealthy people 
are less concerned with their medication but exhibit a lower necessity of their medication. 
This could be influenced by greater medical knowledge due to another type of higher 
general education and understanding of drugs. Nevertheless, the differences in the mean 
BMQ scores to assess the beliefs were relatively small and it is not completely known what 
they really mean in practice and reality. 
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