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Abstract

Background: only about 50% of all medicines are used as the prescriber intended. If medicines
are prescribed in an adequate way, an optimised adherence can decrease mortality and
hospitalisation and improve health-related outcomes. Beliefs about medicines have been shown to
be an important factor in adherence. Furthermore, beliefs can also bias the content of patient
communication, which is central to patient-centred care. Research shows that it has been difficult
to optimise adherence with existing knowledge. To increase the knowledge about pharmacy
clients’ and healthcare professionals’ beliefs about medicines could be a new angle in adherence
research.

Aims: to examine general beliefs about medicines among Swedish pharmacy clients, healthcare
students and professionals. A further aim was to analyse the association between general beliefs
about medicines and self-reported adherence in pharmacy clients.

Methods: the thesis is based on four quantitative, cross-sectional studies. Participants in the
studies were pharmacy clients, healthcare students, doctors, nurses and pharmacy employees. The
data collections were done through questionnaires including the general part of Beliefs about
Medicines Questionnaire (BMQ), Medicine Adherence Report Scale (MARS) and background
questions: sex, age, occupation, education, country of birth and own experience of medicines.
Results: differences in general beliefs about medicines were found between pharmacy clients and
practising healthcare professionals. Pharmacy clients believed medicines to be more harmful than
practising healthcare professionals did. Doctors, pharmacists and dispensing pharmacists had
more beneficial and less harmful beliefs about medicines compared with nurses. Similar patterns
were seen for medical, pharmacy and nursing students. Furthermore, third-year medical and
pharmacy students were more positive about medicines than first-year students were in these
educations. Education, origin and own medicine use were important factors in general beliefs
about medicines. Furthermore, beliefs about medicines as something harmful were associated
with self-reported non-adherence in pharmacy clients.

Conclusions: there were distinct differences in general beliefs about medicines between
pharmacy clients and healthcare professionals. If these differences are not acknowledged there
could be consequences for patient communication and the interrelationship between doctors,
nurses and pharmacy employees. It is also important to increase knowledge about how general
beliefs about medicines and adherence are associated. The results of this thesis can be used for
future interventions and research aiming for improved adherence.

Keywords: general beliefs about medicines, BMQ, pharmacy clients, healthcare professionals,
university students, adherence, patient communication, Sweden
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Svensk sammanfattning

Bakgrund: Foljsamheten till likemedelsordinationer dr ungefir 50 %. Om likemedel forskrivs pa
ett sdtt som &r anpassat till varje individ sa kan en okad foljsamhet leda till minskad dodlighet,
sjukhusinldggningar och 6kade hilsoeffekter. Forskning visar att uppfattningar om lidkemedel &r
en viktig faktor for foljsamheten till likemedel. Uppfattningar har ocksa visat sig kunna paverka
innehallet i patientkommunikationen, som ir central for patientcentrerad vard. Det har tidigare
visat sig svart att paverka foljsamheten utifran existerande kunskap. Att oka kunskapen om
apotekskunders och hilso- och sjukvardspersonals uppfattningar om ldkemedel dr en ny
infallsvinkel pa foljsamhetsforskningen.

Syften: Att undersoka generella uppfattningar om likemedel bland apotekskunder, hilso- och
sjukvardspersonal ~samt universitetsstudenter som studerade pa olika hilso- och
sjukvardsutbildningar i Sverige. Ytterligare ett syfte var att undersoka sambandet mellan generella
uppfattningar om likemedel och sjilvskattad foljsamhet hos apotekskunder.

Metod: Denna avhandling dr baserad pa fyra kvantitativa tvirsnittsstudier. De som deltog i
studierna var apotekskunder, ldkare, sjukskoterskor, apotekspersonal och universitetsstudenter
som studerade pa olika hélso- och sjukvardsutbildningar. Datainsamlingen gjordes med hjélp av
frageformulidr som inkluderade den generella delen av Beliefs about Medicines Questionnaire
(BMQ), Mediciation Adherence Report Scale (MARS) och olika bakgrundsfragor: tex kon, alder,
yrke, utbildning och egen likemedelsanvéindning.

Resultat: Det fanns skillnader mellan apotekskundernas och hilso- och sjukvardspersonalens
uppfattningar om ldkemedel. Apotekskunder uppfattade ldkemedel som skadligare &dn vad hilso-
och sjukvardspersonal gjorde. Likare, apotekare och receptarier sag mer till nyttan med likemedel
och mindre till deras skadliga effekter jimfort med sjukskoterskor. Liknande monster
identifierades hos lidkar-, apotekar- och sjukskoterskestudenterna. Likar- och apotekarstudenter pa
sitt tredje ar var mer positiva till likemedel dn under det forsta aret. Vidare var utbildning,
ursprung och egen likemedelsanvindning av betydelse for generella uppfattningar om ldkemedel.
Det fanns ett samband mellan uppfattningar om likemedel som nagot skadligt och sjédlvskattad
foljsamhet hos apotekskunder.

Slutsats: Klara skillnader fanns i generella uppfattningar mellan apotekskunder och hilso- och
sjukvardspersonal. Om dessa skillnader inte uppmirksammas kan det fa betydelse for
patientkommunikationen samt for de inbordes relationerna mellan ldkare, sjukskoterskor och
apotekspersonal. Det dr ocksa viktigt att 6ka medvetenheten om sambandet mellan generella
uppfattningar om likemedel och foljsamhet till likemedel. Kunskapen fran denna avhandling kan
anvindas for framtida interventioner och forskning som syftar till en forbéttrad foljsamhet.
Nyckelord: Generella uppfattningar om lidkemedel, BMQ, apotekskunder, héilso- och
sjukvardspersonal, universitetsstudenter, foljsamhet, patientkommunikation, Sverige
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Definitions of key concepts

Compliance

Compliance is the oldest definition of medicine-taking behaviour. It is defined in research
literature as ‘the extent to which a person’s behaviour in terms of taking medications,
following diets or executing lifestyle changes coincides with medical or health advice’ (1).
According to this definition the patient has a passive role and is expected be obedient towards
the treatment recommended by the prescriber (2).

Adherence

Medicine-taking behaviour also has a newer definition: adherence. Adherence is defined as
‘the extent to which a person’s behaviour — taking medication, following a diet, and/or
executing lifestyle changes — corresponds with agreed recommendations from a health care
provider’ (3). Adherence is often defined as a medicine-taking behaviour, but can be
considered as any type of health behaviour (3). The definition of adherence implies that the
patient takes a more active role in the decision process (2). The term will be used in this thesis
when medicine-taking behaviour is described.
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1. Preamble

Many people have a chronic disease or an illness: pain, cancer, diabetes, obesity, psychiatric
disorder or cardiac disease (4). It may have many causes: genetic, environmental, behavioural
or social. Great advances in medical treatment in recent times have opened the door to easier
treatment of symptoms with medicines instead of prevention or treatment through, for
example, lifestyle changes, cognitive treatments or stress reduction. These non-medical
treatments may sometimes even replace medical treatment for some diseases.

When it comes to medicines, the utopia is of course rational use: the correct medicine
prescribed for the right diagnosis with individually adjusted dosage and treatment period at
the lowest expense to patient and society (5). This, unfortunately, does not always happen.
Research shows that approximately 5% of all hospital admissions are medication-related
(6, 7) and although medication-related costs for the patient and society are very difficult to
establish (8) they are estimated to be considerable (9-11). This thesis has, however, been
written on the assumption that with rational medical use, adherent medication behaviour
could increase the health and quality of life of many people.
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2. Introduction

Medicines are prescribed with the aim of preventing, treating and curing diseases. The costs
of prescribed medicines have risen over time and are expected to increase over the next few
years as well (12). Some of these extra costs are the result of new and more expensive
medicines and an increase in the volume of medicines (12). The increase could be a positive
thing, if it resulted in a decrease of other more expensive treatments or if patient health or
quality of life improved or if sick leave and hospitalisations were reduced. If the right
treatment is prescribed for the correct diagnosis in an individualised manner an increased
adherence (for definition, see Page 9) is something to strive for. An increased adherence has
been seen to reduce hospitalisation (2, 3) and mortality (13), and improve health-related
outcomes (3, 13-16). Despite these positive outcomes, adherence to medicines is said to be
50% on average (3, 17) but vary a lot (18). It does not matter if new and better medicines are
developed if medicines are not taken in an adequate way. Since the 1970s there have been
many attempts to increase adherence to treatments (19, 20). Most of these efforts have been
complex and have shown only minor effects on adherence (19, 20). A new slant is therefore
needed in adherence research.
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3. Background

3.1. Lay perceptions of medicines

According to research people relate differently to the word medicine (21-24). The responses
can be divided into several themes: positive and negative beliefs about medicines (22-24), a
ticket to normality (21), something associated with the intake of the medicine (22) and
something that has bodily effects (25). In a qualitative Swedish thesis patients were asked if
they viewed the words medicines and drugs (Swedish: medicin and Iikemedel) as
interchangeable (22). This was not always the case. Some stated that drugs and medicines
were synonyms or different levels in the same group (22). Others saw them as having
different effects and as being different in terms of when or how they should be used (22). In
any study of beliefs about medicines in groups of healthcare professionals and patients,
understanding of the word medicine is important, since it could mean different things to
different people (26).

3.2. Beliefs about medicines

The beliefs people have about medicines have been shown to be important in adherence to
medicines (2, 3, 24, 27-31). Research in this area could provide a new angle and important
knowledge that can be used in optimising adherence.

3.2.1. Definition of beliefs and attitudes

Beliefs, according to the Scottish philosopher David Hume (1711-1776), are a sort of lively
idea (32). In the Merriam-Webster Online Dictionary beliefs are explained as a state of mind
where trust or confidence is placed in a person or a thing (33). Attitude, on the other hand, is
explained as a mental position with regard to a faith or a fact (33). In the research literature,
beliefs and attitudes are not synonyms, either (34-36). Beliefs can be defined as a probable
characteristic of a concept (36) and does not need to be based on facts or rational thinking
(35). Once a belief is formed, it can shape attitudes (35). Attitudes are generally said to
represent a summary of evaluations of a psychological object capturing an attribute: good-bad
or harmful-beneficial (35).

3.2.2. Beliefs and behaviour

This thesis focuses on beliefs about medicines in different populations: pharmacy clients,
healthcare professionals and university students. It discusses how communication, patient-
centred care and adherence can influence health. In the literature there are several models
which try to explain the link between beliefs and health/illness behaviour: e.g. Health Belief
Model (HBM) (37), Theory of Reasoned Action (TRA) (38), Theory of Planned Behaviour
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(TPB) (39) and Self Regulatory Model (SRM) (40). HBM focuses on the threat of an illness
which leads to a behavioural response to the threat (37). It combines four beliefs or
perceptions to predict a health-related behaviour: own experienced susceptibility, severity of a
condition, benefits and barriers of a behaviour which all lead to action (37). In addition to
these beliefs, a separate factor ‘cues to action’ is important in making the individual aware of
his/her feelings (37). HBM suggests that behaviour arises from one single decision which is
based on a cost-benefit analysis (37). The primary determinant of behaviour, according to
Ajzen and Fishbein and their TRA model, is an intention to engage in the behaviour (38). In
TRA, behavioural intentions are divided into two parallel cognitive processes: own attitudes
towards the behaviour (own beliefs and evaluation of the behaviour) and considerations of the
social norms (the beliefs of others and how likely they are to give support) (38). It focuses on
the relationship between beliefs, attitudes and behaviour and puts the individual in a social
context (41). TPB is a development from TRA and includes a further dimension: experienced
control (internal and external) of the intended behaviour (39). SRM on the other hand focuses
on illness representation and coping procedures (40). In this model there are either external or
internal stimuli creating two parallel threat experiences: an emotional and a somatic one (40).
These two threat experiences cause coping procedures which lead to an appraisal (40). A
coping strategy can be to take/not take medicines because of an experienced physical and/or
emotional pain and then evaluate the effect after some time. SRM is different from the other
described models, since it is dynamic. The steps of the experiences are connected to each
other and in constant adjustment (40).

When it comes to predicting adherence to medicines research shows that HBM (42-44), TRA
(44) and TPB (45) do not explain adherence fully. It has been suggested that the original
health behaviour models can be lacking some parts which are of high significance when it
comes to explaining and predicting adherence (46). SRM has been combined with beliefs
about medicines for specific diseases (47). This study, however, only partly succeeded in
predicting adherence as well (47). Another reason for the lack of success could be that these
original models are ineffective at predicting actual behaviour and more effective at predicting
intentional behaviour (48). One study aiming for increased adherence based the intervention
on only TRB was unable to show any improvement on adherence (49). Two British
intervention studies based on SRM and beliefs about medicines for specific illnesses did,
however, find differences in non-adherence between the group receiving the intervention and
the control group (50, 51).

3.2.3. Measuring beliefs about medicines

Beliefs about medicines have been examined in several qualitative studies (22, 23, 52, 53).
Qualitative studies are important methods, specially when a field is new (54). Interviews are,
however, usually time-consuming and expensive (55). Furthermore, qualitative methods are
not used for estimating the proportion of these beliefs (56). To measure beliefs about
medicines, the Beliefs about Medicines Questionnaire (BMQ) was developed by Horne et al
(57). BMQ was developed from extensive qualitative research, both theirs and others’ (57).
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The questionnaire has been validated with good results: internal consistency, re-tested on
other data sets and tested for its psychometric capacities (57). The results from the
development of BMQ also showed that a distinction between general beliefs about medicines
(general BMQ) and specific beliefs about medicines for specific diseases (specific BMQ)
ought to be made (56). These two parts of BMQ can be used separately or together (57).
Specific beliefs about medicines are used to analyse specific patient groups and their beliefs
about their specific medicines while, general beliefs about medicines are broader in concept
and measure beliefs in general (56). A generic measurement is best when the group of interest
has different diseases or when comparisons are made for heterogeneous groups (58). The
general part of BMQ is therefore used to measure beliefs about medicines in this thesis, and
the questionnaire can be viewed in Appendix 1. The specific and/or general part of BMQ been
used in several studies (28, 29, 31, 47, 57, 59-70). BMQ can be used on its own or integrated
with existing health belief models to improve their ability to explain medicine-taking
behaviour (47, 71).

3.2.4. Variables with effect on general beliefs about medicines according to literature
Few studies, which include the general part of BMQ, have tried to examine differences in
general beliefs about medicines between groups: e.g. males versus females, education, age,
origin and medicine use (57, 64, 65). Two of these studies included university students and
the other included patients (57, 64, 65). Although one Swedish population-based
questionnaire study has examined the importance of several background variables in attitudes
towards medicines, this study only included one question about attitudes towards medicines
(72). Another Swedish questionnaire study has examined differences in general beliefs about
medicines between pharmacy clients and pharmacists (67). This study did not, however,
examine any background variables influencing these beliefs and the participants were fewer
than the power calculation demanded (67).

Since users of medicines have been observed to have more beneficial beliefs about medicines
(65), and women buy more medicines on prescription (12), sex was expected to be significant
in the studies included in this thesis. Previously when differences in general beliefs about
medicines have been studied between males and females, male university students were more
negative about medicines than females were (65). None of the earlier studies have, however,
included any analyses of age and general beliefs about medicines (57, 64, 65). Education has
been studied once and the type of education was significant: pharmacy students saw
medicines as more beneficial and less harmful than non-healthcare students did (64). Students
studying different healthcare educations could also have different beliefs about medicines.
Recently a British study showed that cultural background was important to general beliefs
about medicines: Asian students were more likely to see medicines as more harmful and less
beneficial compared with those with a European background (65). This ought to be examined
in other groups as well. Research also indicates that people using complementary medicines
see conventional medicines as more harmful (24, 53, 71). Since patients and healthcare
professionals meet during patient-healthcare communication all the variables above need to be
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studied further among to see if there are differences in beliefs about medicines between
different groups.

3.3. Communication about medicines

Beliefs can, then, bias patient-healthcare communication (73) in terms of both content and
how the information is communicated (74). Good communication is critical for good patient
care (75). Communication can be seen as a linear model: sender — message — receiver (76). It
can be verbal and non-verbal and it is important to recognise both (76). Non-verbal
communication can be both conscious and unconscious: gestures, poses, facial expressions,
touches and tone of voice (76). These can all be used to strengthen and limit verbal
communication (76). It is important to note that most non-verbal expressions can vary in
different individuals and cultures (76).

3.3.1. Patient-healthcare professional communication in theory

Within patient-healthcare communication patient-centredness is a concept often discussed.
Patient-centred care can be dated at least from the 1960s when many authorities in society,
including those within the healthcare system, came under question (77). The definition of
patient-centred care consists of several dimensions: biopsychosocial perspective, patient-as-a-
person, sharing power, therapeutic alliance and doctor-as-a-person (78). The biopsychosocial
dimension means that the healthcare provider needs to see the patient from a psychological
and social perspective as well as from a biomedical perspective (78). It is important for the
healthcare provider to see the whole patient and to become fully involved in the patient’s
situation. It is also ideal to have a shared power-relationship: not a ‘parent-child relationship’
but an ‘adult relationship’ (78). There is, however, usually a competence gap between the
healthcare provider and the patient and it is questionable whether this is achievable (78). The
therapeutic alliance is fundamental for patient-centred care, emphasising the importance,
effectiveness and goal of the treatment (78). The patient is the one who has got to live with
the medicine (79). Motivation is therefore important when it comes to treatment (79) and
adherence to medicines (80). Patient-centred care is a ‘two person medicine’ where it is
important to recognise the patient as a person as well as the doctor’s influence on the patient
(78), although the latter is not necessarily something negative (78). For example, if a patient is
determined to receive a prescription for antibiotics for his/her cold and the doctor knows that
the cause of the cold is a virus the doctor ought to convince the patient that antibiotics are not
the answer. Patient-centredness is correlated with health (75, 81), but different approaches are
associated with different physical health outcomes (82). Furthermore, patient-centred advice
based on the health models SRM and BMQ has been shown to be associated with adherence
(50).

Patient-centred care is not the only concept to describe patient-healthcare communication:
concordance is another (83, 84). Concordance is ‘based on the notion that the work of
prescriber and patient in the consultation is a negotiation between equals and that therefore
the aim is a therapeutic alliance between them’ (2). According to Stevenson et al the key
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issues for concordance are: patient discussing own beliefs, experiences and preferences,
healthcare professionals asking the patient to provide information, a balanced patient-
healthcare professional discussion and healthcare professionals expressing their own views
(85). Since concordance is not a behaviour, a patient cannot be non-concordant, but the
consultation process between the two parties may be (83, 84).

From the above (2, 78, 83, 85, 86), it is evident that patient-centred care and concordance
include almost the same dimensions. Concordance can be seen as an extended version of the
principles in patient-centred care, especially if these are applied in medicine behaviour and
prescription of medicines (87). It is more useful, however, to include patient-centred care in
the discussion of healthcare communication, since this concept encompasses not only medical
treatment but other possible non-medical treatment as well.

3.3.2. Patient-healthcare professional communication in practise
Doctors, nurses and pharmacy employees usually do not have the same starting-point or goals
with the communicating situation (88-90).

Doctors’ consultations can be regarded as overarching, with a biomedical perspective (90).
Doctors have been observed, however, to be more patient-centred with patients they perceive
to be satisfied with the care, who ask questions or express feelings (91, 92). The doctors’
patient-centredness may also depend on other factors like the educational level and social
class of the patient. The doctors’ patient-centeredness may also depend on other factors like
education and social class of the patient (91).

The nurse-patient communication is often premised on contribution from the patient (90). The
agenda of the nurses does not seem to be as ‘routinised’ as that of the doctors (93). Nurses
also seem to address adherence and lifestyle factors to a higher extent than doctors do (93).

Studies have shown that pharmacy employees focus on information concerning the medicines
in the communication situation: main- and side-effects and dosage (88, 89). According to a
Swedish qualitative study very few of the questions (2%) to the pharmacy clients were open
in character (88). Pharmacists are more often seen as specialists in medicines rather than
experts on health and illnesses by their clients (94). Research indicates that patient-
centredness (95) and concordance (96) are important to pharmacy employees.

Patients do not talk as much during consultations as doctors, nurses and pharmacy employees
do (85, 88, 93, 97, 98). The patients, however, do want patient-centred care (86) and often
like to be a part of decision-making (99, 100), but this varies with the type of problem and
several sociodemographic variables (97, 99). It seems important for patients to feel that they
are met with respect and contribute meaningfully to the consultation and that their opinions
and feelings are taken into account (101). If healthcare professionals encourage patients to
talk about their medicines it is perceived as something positive (85). Sometimes, however,
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patients do not want to take as much part in the decision as healthcare professionals think they
do (102, 103). For instance, patients may not discuss adherence with their doctors for fear of
annoying him/her (85). Furthermore, patients usually have different questions for different
healthcare professionals (85): GPs are preferred for serious problems and nurses for minor
problems (104). Patients may also be differently positioned in consultation situations with
different healthcare professionals (90): e.g. more active in consultations with nurses than
when seeing the physician (93). Another indication is that patient-centredness at the pharmacy
is not as important to pharmacy clients as it is to the pharmacy employees (95).

3.3.3. Teamwork in healthcare

Today the healthcare team can consist of several professionals: e.g. doctors, nurses (105-108),
pharmacists (107-110), psychologists (105-107) and physiotherapists (105-107). Health
improvement is the common overall aim of all of these healthcare professionals. Opinions as
to how health improvement should be achieved may, however, differ (111, 112). Doctors
have traditionally based decisions on scientific evidence (111) and a clinical and emotionally-
neutral approach (113). They are usually seen as the team leader (105, 107, 114). Nurses, on
the other hand, have usually included the whole patient (111) from a more emotional and
social perspective (113). The nurse can also be seen as the patient’s advocate within the team
creating a more patient-centred environment (115). The pharmacists’ approach is also based
more on scientific evidence (116, 117). Pharmacists in healthcare teams have been perceived
to increase patient safety (110) and improve patients’ medicine use (108) and patient
information about medicines (109). In the interests of patients’ health it is essential that all
members of a healthcare team should have a functioning working relationship and good inter-
professional communication (111, 118, 119). Some tension has historically occurred in the
classical nurse-doctor teamwork which has caused difficulties to cooperate (111, 114, 120).
This has been explained partly by the traditional male doctor and female nurse situation
(113, 121), where doctors make the actual decisions and nurses care for the patients
emotionally and physically (114). Doctors and nurses have vague knowledge of a
pharmacist’s role of in the healthcare team, especially in the pharmacist’s classical setting, the
pharmacy (107, 109). It is feasible that close daily contact between doctors, nurses and
pharmacists can improve the former’s understanding of the contribution made by pharmacists
to the healthcare team (108, 109).

In summary, healthcare professionals have varying educational and professional backgrounds
and their views on how best to increase the health of the patient may differ. If there are
differences in their beliefs about medicines, patients may receive mixed messages. If
differences in beliefs are concealed and not acknowledged, teamwork may be impaired.
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3.4. Adherence

3.4.1. Adherence to medicines as a way to increase health

Adherence to treatments should not be a goal in itself, but should be seen as an instrument for
increasing the health of the individual as well as society. As pointed out earlier, adequate
adherence to treatments does increase health outcomes (3, 13-16). From a patient’s
perspective adherence to medicines may not be the same as from a healthcare professional’s
perspective. According to qualitative studies, some patients do not reflect about the decision
to be adherent or not while others are more concerned about it (22, 23). The decision can

therefore be a balance between the effects of the illness against the effects of the medicines or
beliefs about medicines (22, 23).

Health itself can also be seen from different perspectives (122) resulting in varying reasons
for people being adherent or not. World Health Organisation (WHO) has a broad and
commonly-used definition of health (123). It ... is a state of complete physical, mental and
social well-being and not merely the absence of disease or infirmity’ (123). This description
of health has been criticised for being broad and unreachable (124). Adequate adherence
could, however, still be seen as a way to come closer to WHO’s definition of health.

The literature describes health from a number of different perspectives. From the traditional
biomedical perspective, health is the presence or absence of disease (125). The body and soul
are within the statistical normality or all parts of the body are functioning in a way that meets
societal norms (125). For someone who sees health from this perspective, adherence could be
a tool to obtain or reach normal functioning of the body. From a more holistic perspective, on
the other hand, the starting-point is health, not absence of disease (125), and the extent to
which someone can realise vital goals with the conditions or qualifications s/he has
(126, 127). With this perspective on health, adherence might be one way of increasing
conditions or qualifications which make it easier to reach important goals. The
biopsychosocial perspective of health focuses not only on the disease, but on the patient and
the perceived illness and supporting the patient’s coping strategies, as well (128). From this
perspective it is important that adherence fits into a person’s whole life situation.

3.4.2. Measuring adherence

In the literature medicine-taking behaviour has most frequently been stated as a dichotomised
behaviour (3, 18, 19, 29, 50, 63, 66, 70, 129-131). How adherence is then defined varies in
several ways. Over/under a certain percentage of medication intake, however, is common
(14, 59). Dichotomising adherence can of course be questioned. Is it the best way to handle
adherence in all illnesses? Another possibility is to use different degrees of adherence
behaviour. Some studies have used adherence as a continuous variable (31, 60, 61).

Measurement of adherence can be done both directly and indirectly (132). Direct methods like

measuring drug concentrations in the blood are used to provide proof that the patient has
taken their medication (132). The methods mostly used are indirect methods like self-reported
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adherence (questionnaire, diaries or interviews) and medication measuring (e.g. pill count and
electronic monitoring) (132). It is important to recognise that all ways of measuring adherence
have their limits (132). When it comes to self-reported adherence, a person claiming to be
non-adherent is usually telling the truth, but those who declare adherence may not be (132).
When comparing different self-report methods, questionnaires and diaries are more
compatible with nonself-reporting measuring methods than interviews are (133).

There are a few self-reporting adherence questionnaires (47, 134, 135). The Medication
Adherence Scale is a questionnaire with four questions about forgetting to take medicines,
carelessness over the intake time and whether the person feels better or worse when s/he stops
taking the medicine (134). The patients’ answers these questions with ‘Yes’ or ‘No’ (134). A
recent study presents an 11-item questionnaire, the Medication Adherence Rating Scale,
developed for patients with psychosis (135). Part of the questionnaire includes questions
about medicine-taking behaviour and uses terms like ‘forget’, ‘careless when taking’, ‘feel
better — stop taking’ and ‘feel worse — stop taking’ (135). The questions also require ‘Yes’
and ‘No’ answers (135). The Medication Adherence Report Scale (MARS) is a 5-item
questionnaire, including ‘take less medicine than instructed’, ‘miss out on a dose’, ‘alter the
dosage’, forget’ and ‘stop taking medicines’ (47). Unlike the other questionnaires the MARS
statements are answered on a five-point Likert scale where 1 = always and 5 = never (47)
(Appendix 2). MARS has been used in several studies to measure self-reported adherence in
different patient groups (31, 45, 47, 61, 130, 131).

3.4.3. Beliefs about medicines and adherence

An association between specific beliefs about medicines and adherence has been seen in
studies including specific patient groups diagnosed with depression (60), coronary heart
disease (61) and asthma (31, 47) and groups of patients (57) and pharmacy clients (29) with
medicines for different diseases.

It has been more difficult, however, to establish an association between general beliefs about
medicines and adherence. An association has only been observed in two prior studies: one
where the patients had different disease diagnoses (57) and one including asthma patients
(31). Studies of patients with coronary heart disease (61) and pharmacy clients with
medication for various diseases (29) did find initial associations between general beliefs about
medicines and adherence, but were not able to confirm these in the final analyses (29, 61). In
a study including patients with depression, no association was found at all (60). Since the
results from previous studies (29, 31, 57, 60, 61) show inconclusive results, further studies are
needed to analyse the association between general beliefs about medicines and adherence.
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3.5. The importance of beliefs about medicines in practise and research
Although beliefs about medicines can affect adherence to medicines (2, 3, 24, 27-31, 60, 61)
and the information in the consultation (73), not all healthcare professionals have been seen to
recognise the importance of discussing patient beliefs during patient-healthcare
communication (96, 136). Inclusion of the patient in the consultation and discussion of his/her
thoughts are fundamental to patient-centred care (78, 86), and have been seen to have positive
effects on the health of the patient (75, 81) and adherence to medicines (50). Creating
interventions based on beliefs about medicines is one new way to proceed to obtain improved
adherence. First, however, it is necessary to examine and analyse any differences in beliefs
about medicines in patients and those healthcare professionals who discuss medicines with
patients. It is also important to receive more knowledge about the association between general
beliefs about medicines and adherence.
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4. Aims of the thesis

The aims of this thesis were to:

e Examine general beliefs about medicines in different populations: university students
in healthcare educations (I), pharmacy employees (II), doctors (III), nurses (III) and
pharmacy clients (IV);

e To analyse whether general beliefs about medicines were associated with adherence to
medicines among pharmacy clients (IV);

e To analyse any differences in general beliefs between healthcare professionals and
pharmacy clients.
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5. Participants and methods

5.1.

Table with summary of studies I-IV

Table 1 provides an overview of the studies.

Table 1: A summary of studies I-1V: design, study period, study population, outcome

measurements and statistical analysis

General-Benefit

Study | Design | Study Study population Outcome Statistical
period measurements | analysis
I Two August — | 1040 University General-Harm, | Cronbachs
Cross- September | students: medicine, General- alpha, Chi2-
sectional | 2003 and | pharmacy, Overuse and tests,
studies | October — | pharmaceutical General-Benefit | independent t-
November | bioscience, dispensing test, ANOVA,
2005 pharmacy, nursing multiple
and economics, linear
University of regression
Gothenburg, Sweden
11 Cross- 2003 372 Pharmacy General-Harm, Cronbachs
sectional employees, General- alpha,
study community Overuse and independent t-
pharmacies, General-Benefit | test, ANOVA,
Gothenburg, Sweden ANCOVA
111 Cross- 2007 907 Doctors and General-Harm, Independent t-
sectional nurses, in the county General- test, ANOVA,
study of Vistra Gotaland, Overuse and multiple
Sweden General-Benefit | linear
regression
v Cross- 2004 570 Pharmacy clients, | Adherence, Cronbachs
sectional community General-Harm, alpha, Chi2-
study pharmacies, General- tests,
Gothenburg, Sweden | Overuse and independent t-

test, ANOVA,
logistic
regression
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5.2. Participants

5.2.1. Study | — University students

The participants of study I were university students at the University of Gothenburg, Sweden.
This university is one of the largest in Sweden and had approximately 35000 registered
students in 2005 (137). The included students were registered as new first-year (2003) and
third-year (2005) healthcare students in educations with future medicine and patient contact:
medicine, pharmacy, nursing and dispensing pharmacy. A comparison group was chosen
outside healthcare education that could be followed up in Year Three: economics students. In
2003 there were 642 registered first year students while in 2005 there were 398 students
registered in all the included educations.

5.2.2. Study Il - Pharmacy employees

Study II included pharmacists, dispensing pharmacists and pharmacy technicians from
twenty-four of the thirty-seven community pharmacies in Gothenburg. Gothenburg is the
second-largest city in Sweden with approximately 490000 inhabitants (137). The included
pharmacies had 372 employees in the three professional categories. The pharmacies were
carefully chosen to include as many employees as possible and cover Gothenburg
geographically.

5.2.3. Study Il — Doctors and nurses

The participants of study III were healthcare professionals outside hospitals, who prescribed
and/or discussed medicines: 303 nurses and 298 general doctors (GPs) and 306 private
practising doctors (PPs). The group defined as nurses consisted of district nurses, midwives
and nurses. The nurses and the GPs were practising in the primary care sector. Furthermore,
all participants were practising medicine and care in the county of Vistra Gotaland. This
county has about 1.5 million inhabitants and includes the second largest city of Sweden
(Gothenburg), smaller towns and rural areas (137).

5.2.4. Study IV — Pharmacy clients

Patients in this thesis were represented by pharmacy clients. The 570 pharmacy clients who
were asked for participation in study IV were recruited from seven community pharmacies in
Gothenburg by the researcher (A-CM). The included pharmacies were geographically spread
across the city centre and suburbs. These pharmacies were also required to have secluded
areas to facilitate informing the participants and completion of the questionnaire.

5.3. Questionnaires

5.3.1. Background questions

The questionnaires for studies I-IV all included background questions. Study I included
questions concerning sex, age, education and prior and present experience with medicines.
Study II covered questions about sex, age, occupation, year of graduation, years of
professional experience and previous and current medication use. Study III included questions
such as sex, age, country of birth, parents’ country of birth, professional occupation and years
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of professional experience. In study IV, questions about sex, age, country of birth, education
and prior and present experiences with medicines were asked.

5.3.2. Beliefs about Medicines Questionnaire

In addition to the background questions the questionnaire also included the Beliefs about
Medicines Questionnaire (BMQ) (57, 64). This is a questionnaire developed in Great Britain
(57, 64) and consists of two separate parts: specific and general. The general part of the
questionnaire was used in studies I-IV and can be viewed in Appendix 1. BMQ has been
translated into Swedish, with a back translation accepted by the original author. The Swedish
version of BMQ was piloted and had good face validity. The general part of BMQ measures
the beliefs people have about medicines in general. It consists of twelve statements, which can
be divided into three sub-parts: General-Harm, General-Benefit and General-Overuse.
General-Harm, which has five statements, measures beliefs about harmful effects of
medicines. General-Benefit, with four statements, stands for beliefs of the benefits of
medicines. General-Overuse, with three statements, measures peoples’ beliefs about whether
doctors overprescribe medicines. All the statements are answered on a five-point Likert scale:
I=strongly disagree, 2=disagree, 3=uncertain, 4=agree and S=strongly agree. Mean scores
were calculated for each participant and for all BMQ sub-parts from one to five. A higher
mean indicated a stronger belief in the concept described.

5.3.3. Medication Adherence Report Scale

In study IV an additional questionnaire was added to measure self-reported adherence: the
Medication Adherence Report Scale (MARS) (47). The questionnaire has been translated into
Swedish, with a back translation accepted by the original author. It consists of five statements
and is answered on a five-point Likert scale: 1 = always, 2 = often, 3 = sometimes, 4 = rarely
and 5 = never. The full version of the questionnaire can be viewed in Appendix 2. The
Swedish version of MARS was piloted and received an acceptable Cronbach’s alpha value
(0.61). A sum was calculated for each participant ranging from five to twenty-five. A
participant was considered to be non-adherent if the sum was between five and twenty-two
and adherent between twenty-three and twenty-five. The cut-off point was decided before any
analyses were made and was based on the response alternatives for MARS: adherent if one
statement was answered with ‘sometimes’ or two statements with ‘rarely’. This cut-off point
was decided by the authors of study IV since previous studies that used a dichotomisation of
MARS showed no consensus about the cut-off point (130, 131).

5.4. Data collection

The thesis is based on cross-sectional studies. The studies were made in compliance with the
Helsinki Declaration and were granted permission by the Ethical Committee of the
Sahlgrenska Academy, University of Gothenburg, Sweden.
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5.4.1. Study | — University students

The data collection was performed once when the students were first-year students (autumn
2003) and once when they were third-year students (autumn 2005). One of the researchers (A-
CM) distributed the questionnaires at the beginning of or directly after a lecture, with
permission from the teacher responsible for the course. The students were informed both
orally and in writing about the purpose of the study and that it was voluntary and anonymous.
The questionnaires were collected directly in sealed envelopes. Since the number of students
present were not counted at the data collections the analyses on response rates were made on
the number of registered students.

5.4.2. Study Il — Pharmacy employees

The questionnaires were distributed by the researchers during the pharmacies’ weekly
information meetings in the autumn of 2003. The pharmacy employees received oral and
written information about the aim of the questionnaire, and that participation was voluntary
and anonymous. Furthermore, the pharmacy employees were informed that no analysis would
be made at pharmacy level. The pharmacy employees returned the questionnaires in sealed
envelopes.

5.4.3. Study Il — Doctors and nurses

In the spring of 2007, 907 questionnaires were sent in letters to general practitioners (GPs),
private practitioners (PPs) and nurses in the county of Vistra Gotaland, Sweden. The nurses
and GPs were randomly chosen, but the PPs were not. All PPs with a service contract of care
with the county of Vistra Gotaland were included in the study. To increase the chance of
getting the required amount of questionnaires, a few of the PPs without a service contract of
care were also included in the study. The included doctors and nurses received written
information about the aim of the study and that the study was voluntary. It was also stressed
that the final data material would be unidentifiable to the researchers. The included leaflet
also included contact information about the researchers. One reminder was sent to those who
had not responded after one month. The answered questionnaires were sent by post in sealed
envelopes. The identification lists were destroyed after the reminder had been sent.

5.4.4. Study IV — Pharmacy clients

Permission to distribute the questionnaires to voluntary pharmacy clients was obtained from
all pharmacy managers at included pharmacies. The data were not randomly collected. The
procedure for selecting pharmacy clients was decided in advance by the researchers and
strictly followed throughout the whole data collection process. In 2004 the clients were
approached consecutively by one researcher (A-CM) at the pharmacy and asked if they would
consider participating in the study. Clients were only approached if the following inclusion
criteria were fulfilled: understand spoken and written Swedish, minimum age of eighteen, and
taking a queue number to the prescription counter, alternately choosing OTC medicines or
other items. If the clients sat down in a crowded area, were waiting outside the pharmacy for
their turn or were talking to pharmacy staff in the OTC department they were not approached.
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The participating pharmacy clients received oral and written information about the purpose of
the study. They also got information about their right to decline participation and that the
study was anonymous. All participants filled out the questionnaires and returned them directly
to the researcher in sealed envelopes. Sex and given reason were noted for those clients who
declined to participate.

How differences in general beliefs about medicines between healthcare professionals and
pharmacy clients were examined is described in 5.5.

5.5. Statistical analysis

With an internal consistency test the homogeneity of and the extent to which the statements in
the questionnaires are related to a specific dimension in a scale could be analysed (138). In
this thesis Cronbach’s alpha was used to test the internal consistency on the data sets for the
BMQ sub-parts in studies I and II. Study IV reports Cronbach’s alpha for the statements in
MARS.

Differences in proportion between males and females concerning educations with large drop-
outs in study I and respondents versus non-respondents in study IV were analysed by Chi-
square tests.

Dichotomous variables in studies I-IV were analysed for differences in beliefs by independent
t-tests. In study I these were sex, stage of education and own experience of medicines. The
only dichotomous variables in study II were own experience of medicines. Study III had two
dichotomous variables: sex and birth area. The dichotomous variables for study IV were sex,
birth area, own experience of medicines and adherence.

By use of univariate analysis of variance (ANOVA) categorical variables were tested for
differences in beliefs in studies I-IV. The categorical variables in studies I and IV were age
and education. Study II had three categorical variables: age, occupation and professional
experience. In study III, age, number of parents born outside the Nordic countries and
professional experience were categorical variables.

In study II analysis of covariance (ANCOVA) was used to analyse if any interactions
occurred for general beliefs about medicines in occupation owing to sex, age, years of
professional experience, current and previous medication use.

Linear regression

In study I multiple linear regression models were mainly used to test any interactions between
specific background variables and education in General-Harm, General-Overuse and General-
Benefit respectively. The models were, however, also used to examine any influence of own
use of medicines on beliefs. Each variable was tested with separate linear regression models
for any statistical significance for each BMQ sub-part. Those variables suggesting further
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analyses had p-values<0.20 (139). Statistical results were considered when identifying
possible interaction variables for education: separate linear regression models, independent
t-tests and ANOVA analysis. The distribution of specific background variables was also
considered. All variables of potential importance were included in the multiple linear
regression models for General-Harm, General-Overuse and General-Benefit, respectively. The
reference group for study I was economics students.

For study III the multiple linear models were used to analyse differences in general beliefs
about medicines between nurses and doctors as well as to test for any interaction variables for
occupation. The same steps were taken as in study I. The nurses were treated as a reference
group in study III.

Logistic regression

Any association between the BMQ sub-parts was analysed with a logistic regression model in
study IV. Adherence was dichotomised as stated earlier and treated as the dependent variable.
The BMQ sub-parts were treated as continuous variables. First, separate logistic regression
models were made for each BMQ sub-part to test any separate associations between the BMQ
sub-part and adherence. For each BMQ sub-part, all background variables were tested for any
confounding effects in new separate logistic regressions. Those background variables that
caused an approximate 15-20% change in the coefficient for any BMQ sub-part compared
with the first logistic regressions for the BMQ sub-parts, and had p<0.05, were included in the
final logistic regression model (140). The final logistic regression model was then made with
adherence, all BMQ sub-parts and significant background variables. The most non-significant
independent variable was then excluded and the logistic regression rerun until all included
independent variables showed statistical significance (p<0.05).

Structural Equation Modelling

Structural Equation Modelling (SEM) was used to analyse whether any differences in beliefs
occurred between healthcare professionals (studies II and III) and pharmacy clients (study
IV). The BMQ statements are the observed variables and were treated as manifest variables
while general beliefs about medicines were treated as latent variables.

All data modelling and analyses of any differences between the study groups (studies II-IV)
were done with LISREL 8.7 (141). First, a model had to be developed that fitted the included
data (studies II-IV). Then, any differences between the healthcare professionals and pharmacy
clients within this model could be analysed. The modelling can be viewed in Appendix 3. The
first model was broad: all twelve general beliefs about medicines statements from the
questionnaire got relations with one latent variable. In order to find the best model for general
beliefs about medicines, previous findings from studies in the area of general beliefs about
medicines were considered (57, 64). In the second model the twelve statements had relations
to three different latent variables. In the third to fifth model one covariance was added
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between the latent variables each time. In model six, one manifest variable had a relation with
two latent variables.

Several factors are of importance in testing the fit of a model against the data: e.g. Chi2,
degrees of freedom (df) and Root Mean Square Error of Approximation (RMSEA) (142). A
Chi2-test (Xz) is useful as a base for making decisions about the fit of a model (142). A
significant Xz—test indicates that the model does not fit the data (142) indicating that a model is
not good. This test is, however, sensitive to large and small sample sizes (142). A large
sample means there is a risk that a satisfactory model may be rejected, and with a small
sample size a bad model may be non-significant (142) (not rejected). In an attempt to
overcome the problem with sample sensitivity several goodness-of-fit indices have been
developed (142). The one used in this thesis is RMSEA, a population-based index of fit
relatively insensitive to sample size (142). A model may be considered good with a RMSEA
value <0.10 or very good with a RMSEA value<0.05 (142). All included variables, relations
and covariances in the chosen model, however, have to be based on own logic and previous
theory.

The model that best fitted the included data of this thesis was then analysed for any
differences between the healthcare professionals and pharmacy clients. Since there were few
pharmacists participating in study II the pharmacists and the dispensing pharmacists were
treated as one group. Differences within the model were tested first by fully constraining the
model and then loosening it up one step at a time when testing for differences: Step 0-6 (143).
This means that no values in the chosen model had any freedom at first and included variables
were allowed to take any value in the last step (see below).

Step 0: Fully constrained model

The hypothesis: no differences between healthcare professionals or pharmacy clients occur for
any values of any variable in the model. This hypothesis is then tested against the data
included in the thesis. In other words: this model has no freedom. If the model showed an
acceptable fit no differences would occur between pharmacy clients and healthcare
professionals according to this model. If the fully constrained model shows a bad fit
(RMSEA>0.10) some differences probably occur between healthcare professionals and
pharmacy clients within the model.

Where the differences appear is then investigated further: the model is relaxed in the six
different steps. After each step the model is compared with the latest model to receive a -
difference and a df-difference. Significant differences between the x’-test indicate differences
in this stage of the model.

Step 1: no constraints on the latent variables

The mean values of the latent variables (General-Harm, General-Overuse and General-Harm)
are relaxed. This is an important step for this thesis since if the result shows significant
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differences between the Xz—tests differences occur in general beliefs about medicines among
healthcare professionals and pharmacy clients for this model.

Step 2: remove constraints on intercepts of manifest variables
This step means that all constraints on the means in the model of the thesis are removed. In
other words, the means of the manifest variables are also allowed to differ.

Step 3: no constraints on variances of residuals in manifest variables
In this step the residuals do not have to take the same values for the groups of interest in this
thesis (studies II-IV). They are allowed to vary.

Step 4: no constraints on variances for latent variables
The values of the variances for latent variables are allowed to be different for the healthcare
professionals and pharmacy clients.

Step 5: no constraints on covariances of latent variables
Any differences in the values of covariances of the latent variables are analysed for the
included groups.

Step 6: no constraints on relations between latent and manifest variables

Here the homogeneity of regression of the manifest variables on the latent variables is tested.
Any differences in the relations between latent and manifest variables are tested between the
groups.

Missing data

Missing data were handled in one way in studies I-IV and in another way in SEM. To ensure
the validity of the questionnaires in studies I-IV individuals with one or more missing answer
for a statement were excluded from the calculation of that specific BMQ sub-part or MARS
(55). These individuals were not included in the logistic or multiple linear regression models
either.

Missing data in SEM were handled in a combination of two different ways: first by excluding
those individuals with few or no answered statements in an original latent variable
(BMQ sub-part) and then by maximum likelihood estimation of the rest of those with missing
data (143, 144).
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6. Results

6.1.

An overview of the result from studies I-1V

Table 2: Mean scores of BMQ sub-parts for all groups in studies I-1V

Group General-Harm General-Benefit General-Overuse
(SD) (SD) (SD)
Study I
Pharmacy students year 1 2.47(047) n=81 | 4.16(0.38) n=80 3.74 (0.63) n=81
Pharmacy students year 3 2.01 (0.51) n=72 | 4.47(0.37) n=71 3.45(0.65) n=72
Medical students year 1 2.37 (0.66) n=65 | 4.25(0.46) n=65 3.39 (0.79) n=65
Medical students year 3 1.83(0.52) n=72 | 4.49(0.41) n=73 3.03 (0.76) n=73
Nursing students year 1 2.48 (0.64) n=110 | 4.03(0.64) n=110 | 3.63 (0.73) n=111
Nursing students year 3 2.31(0.73) n=62 | 4.23(0.51) n=61 3.84 (0.65) n=62
Dispensing pharmacy students year 1 | 2.35 (0.52) n=50 | 4.27 (0.44) n=51 3.29 (0.69) n=51
Dispensing pharmacy students year 3 | 2.26 (0.45) n=43 | 4.38 (0.38) n=43 3.43(0.62) n=43
Economics students year 1 2.39 (0.54) n=142 | 4.20(0.54) n=146 | 3.33(0.79) n=147
Economics students year 3 2.30 (0.64) n=42 | 4.24 (0.68) n=41 3.45 (0.83) n=42
Study 11
Pharmacists 1.77 (0.74) n=27 | 4.36 (0.61) n=28 3.25(0.78) n=28
Dispensing pharmacists 1.72 (0.51) n=159 | 4.39 (0.46) n=159 | 3.46 (0.68)
n=156
Pharmacy technicians 1.97 (0.60) n=97 | 4.17(0.43) n=100 | 3.59 (0.63)
n=101
Study II1
General practitioners 1.76 (0.56) n=171 | 4.28 (0.49) n=181 | 3.11 (0.77)
n=179
Private practitioners 1.69 (0.52) n=175 | 4.39 (0.51) n=184 | 2.88 (0.86)
n=182
Nurses 1.92 (0.54) n=230 | 4.18 (0.52) n=236 | 3.50 (0.77)
n=236
Study IV
Pharmacy clients 2.49 (0.64) n=310 | 4.16(0.57) n=317 | 3.36 (0.82) n=316
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Table 3: Multiple linear regression models with BMQ sub-parts as dependent variables and
sex, age, education and use of medicines as independent variables — university students (I)

b (SD) p-value
a) General-Harm
Pharmacy 0.237 (0.114) 0.038
Medicine 0.033 (0.108) 0.759
Nursing -0.162 (0.138) 0.243
Dispensing pharmacy -0.142 (0.255) 0.577
Female 0.129 (0.083) 0.123
Female*pharmacy students -0.251 (0.132) 0.057
Female*medicine students -0.091 (0.129) 0.482
Female*nursing students 0.276 (0.153) 0.073
Female*dispensing pharmacy students 0.093 (0.268) 0.728
Year 3 of studies -0.120 (0.103) 0.245
Pharmacy students*year 3 -0.297 (0.139) 0.033
Medicine students*year 3 -0.417 (0.141) 0.003
Nursing students*year 3 -0.066 (0.137) 0.632
Dispensing pharmacy*students year 3 0.011 (0.156) 0.942
Prior use of medicines on prescription -0.142 (0.066) 0.030
Prior use of herbal/homeopathic medicines 0.239 (0.056) <0.001
Present use of analgesic medicines -0.101 (0.043) 0.020
Present use of asthmatic medicines -0.424 (0.085) <0.001
b) General- Overuse
Pharmacy 0.523 (0.145) <0.001
Medicine 0.137 (0.138) 0.320
Nursing 0.287 (0.173) 0.098
Dispensing pharmacy -0.511 (0.333) 0.126
Female 0.088 (0.106) 0.404
Female*pharmacy students -0.178 (0.166) 0.283
Female*medicine students -0.168 (0.163) 0.304
Female*nursing students -0.035 (0.191) 0.853
Female*dispensing pharmacy students 0.460 (0.350) 0.189
Year 3 of studies 0.113 (0.127) 0.371
Pharmacy*students year 3 -0.448 (0.173) 0.010
Medicine*students year 3 -0.480 (0.177) 0.007
Nursing*students year 3 0.086 (0.171) 0.614
Dispensing pharmacy*students year 3 -0.029 (0.197) 0.885
Prior use of herbal/homeopathic medicines 0.167 (0.055) 0.002
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Table 3 cont.: Multiple linear regression models with BMQ sub-parts as dependent variables
and sex, age, education and use of medicines as independent variables — university students

(1)

b (SD) p-value
c) General-Benefit
Pharmacy -0.090 (0.100) 0.371
Medicine 0.073 (0.093) 0.435
Nursing -0.126 (0.122) 0.300
Dispensing pharmacy 0.177 (0.225) 0.431
Female -0.039 (0.073) 0.591
Female*pharmacy students 0.094 (0.116) 0.418
Female*medicine students -0.079 (0.113) 0.482
Female*nursing students -0.036 (0.135) 0.789
Female*dispensing pharmacy students -0.140 (0.236) 0.554
Year 3 of studies 0.060 (0.092) 0.511
Pharmacy*students year 3 0.188 (0.123) 0.128
Medicine*students year 3 0.165 (0.125) 0.186
Nursing *students year 3 0.093 (0.121) 0.442
Dispensing pharmacy*students year 3 0.065 (0.138) 0.640
Prior use of Over-the-counter medicines 0.174 (0.072) 0.016
Prior use of prescription medicines 0.136 (0.058) 0.018
Present use of asthmatic medicines 0.265 (0.075) <0.001

Missing values on General-Harm, General-Overuse and General-Benefit not included.
Reference group: Economic students

b = unstandardized regression coefficient

The table shows the three final models with one BMQ sub-part as the dependent variable.

6.2. Study | — University students

The response rates for the data collection in 2003 were 71.7% (n=460) and 73.6% (n=293) in
2005. Two-thirds of the responding students were women. The majority of the participating
students in medicine, pharmacy and economics were under 25-years-old when beginning
university. Only 30-45% of the students in nursing and dispensing pharmacy were as young
as that.

In Table 2 it is shown that nursing students had the least positive beliefs about medicines
throughout the study period. Third-year pharmacy and medical students had more beneficial
(Pmedical  students=0.001;  Ppharmacy students<0.001) and less harmful (Pmedical students<0.001;
Ppharmacy students<0.001) beliefs compared with first-year students in these educations. No
differences in beliefs were found between the first- and third-year economics students
(comparison groups).

Small or non-significant differences in general beliefs about medicines were found for the
BMQ sub-parts between first-year students. For General-Overuse, however, first-year
pharmacy and nursing students were more likely to believe that medicines were
overprescribed by doctors compared with first-year dispensing pharmacy and economics
students (p<0.001). More obvious differences in beliefs about medicines were observed
between the third-year students. Nursing students saw more to harmful effects of medicines
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compared with medical and pharmacy students (p<0.01). Furthermore, nursing students were
most likely to believe medicines to be overprescribed by doctors and medical students were
least likely to believe this (p<0.001).

In the multiple linear regression models for General-Harm and General-Overuse shown in
Table 3, the mean scores for first-year pharmacy students were significantly different from the
comparison group (economics students). For General-Harm and General-Overuse, the mean
scores for the third-year medical and pharmacy students were significantly different compared
with the comparison group. Sex did not interact with education for General-Harm or General-
Overuse. No significant differences were found in the model for General-Benefit, indicating
interactions between the including variables. Furthermore, all BMQ sub-parts were influenced
by own experience of medicines.

6.3. Study Il — Pharmacy employees

In this study the response rate was 78.5% (n=292). Almost all participants were women. The
age of the participants was quite high: more than half were forty-five or older. Few of the
participants were pharmacists, 54% were dispensing pharmacists and about a third were
pharmacy technicians. Over half of the pharmacy employees used prescription or OTC
medicines. Herbal medicines were used by 14% and almost 20% did not use medicines at all.

Years of professional experience influenced general beliefs about medicines. Those who had
worked in pharmacies for 30-34 years regarded medicines as less harmful than did those with
up to four years’ experience. Furthermore, pharmacy employees who used medicines on
prescription saw medicines as more beneficial than did non-users.

Pharmacy technicians saw more harmful effects of medicines compared with dispensing
pharmacists (Table 4). Both pharmacists and dispensing pharmacists saw more benefits of
medicines compared with pharmacy technicians. None of the included background variables
could explain the differences in beliefs found between the occupations.

Table 4: Pharmacy employees and general beliefs about medicines (11)

General-Harm * General-Benefit * General-Overuse
Pharmacists 1.77 (0.74) 4.36 (0.61)* 3.25(0.78)
Dispensing 1.72 (0.51)* 4.39 (0.46) ° 3.46 (0.68)
pharmacists
Pharmacy technicians | 1.97 (0.60) * 4.17 (0.43) *° 3.59 (0.63)

*#%* p<0.001, ** p<0.01, * p<0.05
Differences between mean scores tested with ANOVA tests (post hoc tukey’s b): “a”s are different
from each other and “b”’s are different from each other
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6.4. Study Il — Doctors and nurses

The response rates in study III were 67.9%: 190 PPs, 182 GPs and 244 nurses. About 40% of
the GPs and 75% of the PPs were male, while almost no nurses were male. The PPs’ mean
age was sixty compared with forty-seven for GPs and fifty-two for nurses. The doctors had a
larger distribution over age compared with the nurses. Few nurses were born or had at least
one parent born outside the Nordic countries. Less than 15% of the PPs and about a quarter of
the GPs were born or had at least one parent born outside the Nordic countries. Over 40% of
the doctors had worked for up to fifteen years while it was more common for PPs (50%) and
nurses (30%) to have worked over thirty years.

Male PPs saw more to harmful effects of medicines compared with female PPs (p<0.05). GPs
who declared a Nordic heritage saw medicines as more beneficial (p<0.001) and less harmful
(p<0.001) compared with GPs of non-Nordic heritage. Furthermore, GPs stating Nordic origin
also saw more to the benefits of medicines and less to them as being overprescribed by
doctors compared with GPs of non-Nordic origin (p<0.01). This could also be seen in PPs but
the only statistical significant result was for General-Harm (p<0.05). GPs with no more than
fifteen years of professional experience were more likely to believe medicines to be
overprescribed by doctors compared with GPs with long professional experience (> 30 years)
(p<0.05).

The multiple linear regression models for study III are presented in Table 5. The nurses’ mean
scores were higher for General-Harm and lower for General-Benefit compared with GPs and
PPs. One interaction variable was significant: GPs with at least one parent born outside the
Nordic countries, but the differences in mean scores for General-Benefit remained. None of
the included independent variables for the multiple linear regression model was significantly
different for General-Overuse, indicating interactions.
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Table 5: Multiple linear regression models for beliefs about medicines as dependent variable

and background variables as independent variables — doctors and nurses (I11)

b (SD) p-value
Model A: General-Harm
General practitioners -0.240 (0.059) | <0.001
Private practitioners -0.267 (0.057) | <0.001
At least 1 parent born outside the Nordic countries 0.003 (0.171) 0.985
At least 1 parent born outside the Nordic countries 0.252 (0.193) 0.192
*GP
At least 1 parent born outside the Nordic countries 0.227 (0.201) 0.259
*PP
Model B: General-Benefit
General practitioners 0.217 (0.054) <0.001
Private practitioners 0.232 (0.052) <0.001
At least 1 parent born outside the Nordic countries 0.204 (0.159) 0.202
At least 1 parent born outside the Nordic countries -0.577 (0.180) | 0.001
*GP
At least 1 parent born outside the Nordic countries -0.331 (0.188) | 0.079
*PP
Model C: General-Overuse
General practitioners 0.337 (0.805) 0.676
Private practitioners -0.476 (0.814) | 0.559
Female -0.285 (0.404) | 0.481
Female*general practitioners 0.208 (0.423) 0.623
Female*private practitioners 0.085 (0.427) 0.843
Age in years 0.012 (0.011) 0.288
Age in years*GP -0.018 (0.019) | 0.345
Age in years*PP 0.005 (0.016) 0.743
Professional experience in years -0.001 (0.008) | 0.902
Professional experience in years*GP -0.005 (0.017) | 0.747
Professional experience in years*PP -0.025 (0.015) | 0.085

Missing values not included

Reference group: Nurses

b = unstandardized regression coefficient
GP = general practitioners

PP = private practitioners

6.5. Study IV — Pharmacy clients

In study IV the response rate was 56.8% (n=324). The majority of the clients were women
and the average age was forty-seven. Over 90% were born within the Nordic countries.
Almost half of the pharmacy clients had a university degree. Many of the clients stated use of
prescription (71%) and OTC (53%) medicines. Herbal medicines were used by 17% and 8%
did not use any medicines at all. Compared with women, significantly more men declined to
participate according to the Chi2-test (p=0.02). According to MARS, 54% of the participating
pharmacy clients were considered to be non-adherent.

Adherent pharmacy clients did see more benefits (p<0.05) and less harmful (p<0.001) effects
of medicines compared with non-adherent clients. Furthermore, clients born within the Nordic
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countries saw medicines as more beneficial than those born outside the Nordic countries
(p<0.01). Education was also important in general beliefs about medicines: high school or
university education meant more beneficial (p<0.05) and less harmful (p<0.001) beliefs
compared with lower levels of education. Those clients who either used herbal medicines
(p<0.01) or not any medicines at all (p<0.01) were more likely to believe medicines were
overprescribed by doctors.

Initial associations were found between all the BMQ sub-parts and adherence according to the
separate logistic regression models (Table 5, step a). The final logistic regression model
included adherence as dependent variable, all BMQ sub-parts as independent variables and
born outside the Nordic countries as a possible confounder. General-Harm was associated
with adherence. Although being born outside the Nordic countries was a potential confounder
it did not have any modifying effect since the Odds Ratio (OR) of General-Harm did not
change.

Table 5: A logistic regression model with adherence as a dependent variable, BMQ subscales
as independent variables and background variables as possible confounders — pharmacy
clients (1V)

b OR CI p-value
a) General-Harm -0.78 0.46 0.31-0.69 <0.001
General-Overuse -0.41 0.67 0.49-0.90 0.008
General-Benefit 0.63 1.89 1.20-2.97 0.006
b) General-Harm -0.78 0.46 0.30-0.70 <0.001
Born outside the Nordic countries -1.51 0.22 0.07-0.68 0.009

Missing values not included

The logistic regressions include only pharmacy clients using medicines
Only significant variables are shown in the table

b = unstandardized regression coefficient

6.6. Overall comparison of general beliefs about medicines

In Appendix 3 the development of the best model can be viewed and the model which fitted
the data best can be viewed in Figure 1. The statements ‘HARM’, ‘STOP’, ‘ADDICT",
‘NREM’, ‘POISON’ and ‘BENEF’ had relations with the latent variable General-Harm. The
statements ‘MANY’, ‘TRUST’ AND ‘MTIME’ had relations with General-Overuse.
‘LCURE’, ‘BLIVES’, ‘LLIVES’ and °‘BENEF’ had relations with General-Benefit.
Covariances occurred between all three latent variables. Furthermore, both General-Harm and
General-Benefit showed a relationship with the manifest variable ‘BENEF’.
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Figure 1: Structural Equation Model for general beliefs about medicines for Swedish
healthcare professionals and pharmacy clients

Explanations for the abbreviations included in the model representing the statements of BMQ:
HARM = Medicines do more harm than good

STOP = People who take medicines should stop their treatment for a while every now and
again

ADDICT = Most medicines are addictive

NREM = Natural remedies are safer than medicines

POISON = All medicines are poison

MANY = Doctors use too many medicines

TRUST = Doctors place too much trust on medicines

MTIME = If doctors had more time with their patients they would prescribe fewer medicines
LCURE = Without medicines doctors would be less able to cure people

BLIVES = Medicines help many people to live better lives

LLIVES = Medicines help many people to live longer

BENEF = In most cases the benefits of medicines outweigh the risks

Values for
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6.6.1. Differences in the model between healthcare professionals and pharmacy
clients

Step 0: fully constrained model

Chi2 = 1776.330, df =410, RMSEA = 0.120

Results: RMESA shows that the fully constrained model does not have a good fit, since

RMSEA>0.10. Differences do occur between healthcare professionals and pharmacy clients

within this model.

Step 1: no constraints on means of latent variables (general beliefs about medicines)
Chi2 = 1301.260, df = 398, RMSEA = 0.096
¥*(12) = 475.07 significantly different when p=0.001

Table 6 shows the differences between the means General-Harm, General-Overuse and
General-Benefit for the pharmacy clients and the healthcare professionals. The pharmacy
clients saw medicines as more harmful than all the healthcare professionals did. Pharmacy
clients did not see medicines as being as beneficial as the doctors, pharmacists and dispensing
pharmacists did. Compared with doctors, the pharmacy clients were more likely to believe
that medicines were overprescribed by doctors. The pharmacy clients were, however, less
likely to believe that medicines were overprescribed by doctors compared with the beliefs of
the pharmacy technicians.

Nurses and pharmacy technicians saw medicines as more harmful than doctors, pharmacists
and dispensing pharmacists did (Table 6). Furthermore, doctors, pharmacists and dispensing
pharmacists also saw more benefits of medicines than nurses and pharmacy technicians did.
The doctors were least likely to believe that doctors overprescribed medicines.
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Table 6: T-values of latent variable means for step 1 (SEM)

General-Harm

General-Benefit

General-Overuse

Reference group: pharmacy

clients

Doctors -15.25 * 2.53 * -6.77 *
Nurses -10.75 * -0.54 1.83
Pharmacists” -12.29 * 3.40 * 0.40
Pharmacy technicians -7.07 * -0.68 2.28 *
Reference group: doctors

Nurses 5.35* -2.89 * 7.96 *
Pharmacist” 1.95 1.35 6.19 *
Pharmacy technicians 5.55 % -2.43 % 6.87 *
Reference group: pharmacists”

Nurses 2.85* -3.67 * 1.23
Pharmacy technicians 3.70 * -3.18 * 1.80
Reference group: nurses

Pharmacy technicians 1.53 0.87 -0.26

* t-values > 1.96 — statistically significant difference
# Pharmacist and dispensing pharmacists were treated as one group in SEM

Step 2: no constraints on intercepts of manifest variables
Chi2 =991.390, df = 362, RMSEA = 0.084
x2(36) = 309.87 significantly different when p=0.001

Results: the result means that differences also occur between the means of the different
statements of the questionnaires (manifest variables) for the healthcare professionals and the

pharmacy clients.

Step 3: no constraints on variances of residuals in manifest variable
Chi2 = 473.790, df = 314, RMSEA = 0.046

¥*(48) = 517.6 significantly different when p=0.001
Results: the model shows differences between the variances of the residuals in the statements
of the questionnaire for the included groups. It is, however, difficult to say exactly how and

where these differences are.

Step 4: no constraints on variances of latent variables
Chi2 = 456.120, df = 302, RMSEA = 0.046
¥*(12) = 17.67 not significantly different when p=0.05

Step 5: no constraints on covariances of latent variables
Chi2 = 433.650, df = 290, RMSEA = 0.045

v*(12) = 22.47 significantly different when p=0.05
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Results: the model shows differences between the groups owing to the covariances of the
latent variables. The covariances between the latent variables have different strength for the
healthcare professionals and the pharmacy clients.

Step 6: no constraints on relations between latent and manifest variables

Chi2 = 367.810, df = 250, RMSEA = 0.044

¥*(40) = 65.84 significantly different when p=0.01

Results: this stage shows a statistically significant difference. Despite the statistical
significance, the t-values in this step hardly differed throughout the material indicating
homogeneity in the tested relations.

Although several of Steps 1-6 showed statistical differences the most important results for the

third aim of this thesis were that this SEM model resulted in several significant differences in
general beliefs about medicines between pharmacy clients and the healthcare professionals.
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7. Discussion

7.1. Main findings

Beliefs about medicines as something harmful were associated with non-adherence in
Swedish pharmacy clients. Differences in general beliefs about medicines were found
between pharmacy clients and healthcare professionals. Pharmacy clients were found to
believe medicines to be more harmful than all included healthcare professionals. They saw
medicines as less beneficial than doctors, pharmacists and dispensing pharmacists. The
doctors were least likely to believe that doctors overprescribed medicines compared with all
other healthcare professionals and pharmacy clients. The nurses saw medicines as more
harmful and less beneficial compared with doctors, pharmacists and dispensing pharmacists.
This pattern was also seen among medical, pharmacy and nursing students. The nursing
students had the least positive beliefs about medicines throughout the study period.
Furthermore, the nursing students did not have the same trend of differences in beliefs
between the first and the third year as the pharmacy and medical students had. Last, several
background variables were found to be significant in general beliefs about medicines:
education, origin and own medicine experience.

The association between general beliefs about medicines and adherence is one important
finding. Another is the differences in beliefs between pharmacy clients and healthcare
professionals. A variable expected to emerge as important to beliefs about medicines in the
included studies was sex. This expectation was based on previous findings that users of
medicines have more beneficial beliefs about medicines than non-users (65) and that females
buy more medicines on prescription than males do (12). The importance of this background
variable for general beliefs about medicines is, according to studies I-1V, somewhat difficult
to interpret. This variable was not of major importance, in contrast with other background
variables: education, stated origin and own medicine experience. It ought to be recognised,
however, that males with lower education have lower representation in included studies. This
could of course have influenced the results. Males had more negative beliefs about medicines
than females in one prior study including university students (65). Men and women have also
been seen to differ in their perceptions of how medicines could affect them personally or
socially (24).

7.1.1. Differences in general beliefs about medicines between pharmacy clients and
healthcare professionals

Pharmacy clients believed medicines to be more harmful than all healthcare professionals did

and less beneficial than doctors, pharmacists and dispensing pharmacists did. That differences
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in beliefs about medicines were found between the users of medicines and those who meet
them and discuss treatments is interesting, since beliefs about medicines may be a bias in the
patient-communication (73, 74). Previous studies have shown that several healthcare
professionals do not seem to be fully aware of the impact that beliefs may have during the
consultation situation (96, 145) and that it is important to learn about their patients’ beliefs
about medicines (96). Doctors have been seen to practise more patient-centred
communication if the patient is perceived to express his/her own beliefs (92). Patients are,
however, not always encouraged to do so (85). It is important that all healthcare professionals
are aware that differences may exist in general beliefs about medicines during patient-
healthcare communication. Furthermore, differences could occur for patients owing to several
background variables like the patients’ education, birth area or prior experience of medicines.
The beliefs may also differ for the doctor depending on his/her background: Nordic origin or
not. Increasing awareness of possible differences in beliefs about medicines and the
importance of beliefs for consultation could increase patient-centred consultation: e.g. seeing
the patient as a person and establishing a therapeutic alliance. This may also decrease the
patients’ misunderstandings of (79) and concerns about medicines. Questions about and
discussing beliefs about medicines, thus increasing the involvement of the patient, are also
likely to mean that the prescription of unnecessary and inappropriate drugs, the need for
healthcare service and the costs of healthcare will decrease (101).

The beliefs about medicines of healthcare professionals are a combination of professional and
personal beliefs (74). This is important in discussion of the differences in beliefs found among
the different healthcare professionals included in this thesis. Doctors, pharmacists and
dispensing pharmacists saw more to the benefits of medicines and not as much to the harmful
effects as the nurses and pharmacy technicians did. The results are not surprising but they are
nevertheless important. These professions have different tasks and communicate with patients
in different ways. They are, however, part of the same team and they all have the best
interests of the patient at heart. Furthermore, they are all needed to help the patient. If nurses,
doctors and pharmacy employees have different beliefs, different messages about medicines
may be mediated to the patient. Different messages could create confusion for the patient.
These differences in beliefs about medicines between doctors, nurses and pharmacy
employees do not, however, always have to be negative. If the beliefs and perspectives of
each other’s professions can be discussed and not taken for granted these differences can be
used during teamwork as a source of creative solutions for medical problems (112).

7.1.2. Association between general beliefs about medicines and adherence

BMQ was developed for use on its own or to enhance existing health belief models (71). This
thesis can confirm that general beliefs about medicines can be used alone since an association
was found with adherence. Although 54% of the non-adherence was explained by beliefs
about medicines as something harmful there is still a large part not explained by included
factors in this thesis. Research where different health belief models like HBM (42, 43), TRA
(44) and TPB (45) have tried to explain and predict adherence have only partly succeeded.
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This ought to be a hint that this is a complicated behaviour and that the models in their
original states are missing some parts important for adherence. SRM includes the important
dynamic dimension where coping decisions are constantly questioned and evaluated. Many
patients question their medicines and want to test what happens if they stop taking them(24).
Probably the decision about adherence is not one decision fixed forever, but a decision under
constant review. TRA or TPB are also possible models, however, since it includes a social
influence dimension. Research shows that direct-to-consumer advertisements can influence
the patients’ behaviour (146): e.g. commercials to the population in journals or TV.
Furthermore, medicines also need to be put in a social context which shows how treatment
and illness are seen in society: e.g. influence and support of family, friends and neighbours
(24). By combining beliefs about medicines as something harmful with one health belief
model adherence may be more fully explained and predicted. This, however, has to be studied
further.
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8. Methodological considerations

One issue is if the statements of BMQ meant the same things for all groups included in the
studies I-IV. Lay persons may relate to the word medicine differently from healthcare
professionals: solutions or pills versus different therapeutic groups (26). It is, however,
unlikely that such an issue could fully explain the differences in general beliefs about
medicines found between pharmacy clients and healthcare professionals.

The answers from both BMQ and MARS were given on Likert scales. BMQ was used as a
continuous scale. It could be questioned whether the steps between the answers on the Likert
scale are the same within the different questionnaires and throughout the studies (147). One
way of avoiding some of these problems could have been to dichotomise the variable instead
of treating it as a continuous variable. Then, however, information would have been lost.

MARS can also be used as a continuous variable. This has been done in a few recent studies
(31, 60, 61) and recommended in a review (14). In this thesis MARS was treated as a
dichotomised variable although this meant losing some information. This decision was based
on the fact that adherence so far usually has been discussed and studied as a dichotomised
variable (3, 18, 19, 50, 63, 66, 70, 129-131).

It may also be questioned if MARS really measures adherence. The included statements rather
concern the definition of compliance. This questionnaire has, however, been stated as
measuring adherence and ought to be treated as such. This could not have been avoided by
using any of the other known questionnaires since they do not include any statements
concerning the definition of adherence, either (134, 135).

During the planning of study I it was not considered ethical to do identified data collections of
the university students since one of the authors is a teacher at the educations of pharmacy and
dispensing pharmacy. Paired statistical analysis could therefore not be considered. The two
data collections were treated as two cross-sectional studies when the data were analysed.
Although a large proportion of students was the same in both data collections, it is likely that
some had dropped out and some new ones were present during the third year. In this case it is,
however, possible to use tests like independent t-tests, although a large correlation between
the two data collections did occur (148).

In this thesis Cronbach’s alpha was used to measure internal consistency of the BMQ sub-
parts (studies I-II) and MARS (study IV). A low value on Cronbach’s alpha means that the
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included statements or questions do not belong together (138). There is, however, no
consistency in the literature about a lower acceptable limit for Cronbach’s alpha (26, 138).
Values of 0.70 (138), 0.60 (26) to as low as 0.50 (138) have been discussed as acceptable
values. In this thesis General-Harm had values as low as 0.54 in study I. Conclusions
concerning study I have to be drawn in the light of the above.

As with all model-building (logistic, linear regression and SEM) there may be a question as to
whether the best possible model has been found. To minimise the risk it is important to use
adequate theory and data and enough model practice when different hypotheses for the best
fitted model are tested (149). Two researchers with the same data set could, however, end up
with different models based on their references and previous experiences, and both could be
right.

When differences in beliefs between healthcare professionals and pharmacy clients were to be
analysed, SEM was chosen instead of linear regression modelling. This decision was based on
the fact that possible covariances between the BMQ sub-parts could be taken into account in
development of the model in SEM. The covariances between the latent variables contributed
to the fit of the model. Furthermore, it is hardly ever possible to predict all variables that may
be worth investigating. With SEM, variables that have not been included from the beginning
are represented as ‘residuals’ representing non-found confounders and random error.

The literature argues that there is a risk with SEM that differences found in mean scores
between the latent variables (general beliefs about medicines) for the included groups could
come from measurement non-equivalence (150). Measurement non-equivalence occurs if the
relations between the manifest variables (BMQ statements) and the latent variables are not
identical across the different groups (150). According to the SEM analysis (Step 6, page 39)
the small differences actually found between the relations of the latent and manifest variables
could not explain the differences in beliefs about medicines between healthcare professionals
and pharmacy clients.

Single item missing values can be handled in various ways (138, 142). The most usual way is
to assign the missing item an average value from the answered items of this scale (138). The
effect of this has, however, not been fully evaluated (138). The choice in studies I-IV was,
therefore, to remove those individuals with any missing item from the calculation of that
BMQ sub-part. One strength of the data set used in the SEM model was that the missing
values of single items could not have been structural since the same questionnaire was used in
all the data collections for studies II-IV (143). The best way to deal with the missing items in
SEM modelling is usually to combine listwise deletion with an imputation method e.g.
maximum likelihood estimation (143). Through combination of these two methods
participants with many missing values could be excluded but those with few missing values
could be retained (143).
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9. Limitations of the thesis

The studies (I-IV) are based on cross-sectional data and any conclusions regarding causality
are of course questionable.

The BMQ and MARS were chosen to measure beliefs about medicines and adherence since a
quantitative way of examining beliefs and adherence was wanted. Questionnaires can be used
to collect data quite quickly, with limited costs and interviewer bias (55, 151) and are suitable
for collection of data on beliefs and social processes (55). There are, however important
limitations with this sort of data collection: e.g. weakness in pre-coded response choices,
statements not meaning the same thing to all who answers the questionnaires (55), risk of low
response rate and limited control of who answer the questionnaire (151).

BMQ is a validated questionnaire (57) and had been used in other study groups before:
patients (47, 57) and university students (64). When, however, the studies I[-IV were
conducted, some specific limitations with the BMQ were observed. The questionnaire had not
been used on healthcare professionals before and these groups sometimes had difficulties
generalising their beliefs into the Likert-scaled answers. Perhaps this could have been
foreseen by a pilot study including these professions. A professional general BMQ might have
been one solution. This ought to be based on qualitative studies: e.g. focus groups with
several healthcare professional groups. However, studies including such a questionnaire could
not have been directly compared with studies including the general BMQ for patients (57, 64).

When it comes to measuring adherence it is important to choose the method that is best suited
to the research question and then identify the limitations of this method. All methods to
measure adherence have limitations (132). Direct methods may show current presence of a
medicine in the blood, but may not say anything about the pattern of adherence (132). Indirect
methods to measure adherence are usually inexpensive and easy to administer (132). Pill
counts and electronic measuring are common ways to measure adherence in clinical trials
(132). They too, however, have limits: e.g. the patient has to bring all included medicine
packages when the time comes for the pill count (132). Self-reported questionnaires are often
used in similar research to study IV (31, 47, 61, 130, 131).

MARS was chosen to measure self-reported adherence although the validation had not, at the
time this thesis was printed, been published. The choice was made because MARS was the
only questionnaire found that was answered on a Likert scale, not only with black and white
answers like ‘yes’ and ‘no’. Furthermore, MARS has been used in various previous studies
(31, 47, 61, 130, 131). It has also been tested against prescription adherence (31). MARS has
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limitations as well. Self-reported adherence are said to be correct if non-adherence are stated
(132). Those stating adherence, however, could still be non-adherent (132). This means that
the proportion of non-adherent pharmacy clients in study IV is probably not over-estimated.

In study I there was a considerable drop-out of third-year economics and nursing students.
The proportion of male and female students did not differ between third- and first-year
students in either education. Many of the third-year economics students study their third year
abroad. This drop-out, however, probably did not affect the results since it is unlikely that
those who chose to study abroad had specific types of beliefs about medicines. Since similar
patterns for beliefs were found for practicing nurses and doctors in study III it is not likely
that the large drop-out of nursing students can explain the differences in general beliefs about
medicines found in study L

In study II there was a low proportion of pharmacists. This could have influenced the results.
Perhaps more differences in general beliefs about medicines could have been found if there
were more pharmacists participating in the study. There are, however, not many pharmacists
working at the Swedish pharmacies. Study I included both pharmacy and dispensing
pharmacy students and no significant differences in beliefs were found between them either.
Study II did comprise a large proportion of the pharmacy employees available at community
pharmacies in Gothenburg at the time of the data collection. Furthermore, until 2000
pharmacists and dispensing pharmacists were educated at one Swedish university and
pharmacy technicians at a specific high school. Since age and professional experience were
not interacting with occupation it is likely that the results from this study can be seen from a
Swedish perspective.

In study III the doctors had quite low response rates compared with the nurses: doctors
approximately 60% and nurses 80%. The response rate reported in the literature has been seen
to be generally lower for doctors than for nurses (55). A low response rate could of course be
a source of bias if some particular group does not answer the questionnaire. Attempts were
made in advance and during the data collection to increase the response rate. The
questionnaire was kept rather short, sent to home addresses (GPs and nurses) and to private
clinics (addressed to specific PPs). Furthermore, a reminder was sent to non-responders after
one month (152). The BMQ sub-parts were normally distributed so the response rate did not
skew the results. Since the doctors and nurses were recruited from both larger cities and rural
areas in Vistra Gotaland it is likely that these results can be partly be representative for
Sweden.

For the pharmacy clients (study IV) the response rate was 56.8%. This response rate has to be
seen in the light of the fact that several people who go to the pharmacy do not feel well and do
not wish or have the energy to fill out questionnaires. Other clients were just there during
their break from work and did not have time. The data collection was, however, made at
different times during the day to increase the chance of different pharmacy clients coming to
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the pharmacy. The education level was higher in this study than in Sweden overall: 47%
versus 30% (137) with a university education. This and the low response rate could, however,
mean that some important pharmacy client groups did not participate in the study to the same
extent as others: e.g. males with lower education. Differences in beliefs between male and
female pharmacy clients might have been a result if more males with lower education had
participated in this study. This, however, is an area for further research. Although there are
limitations to this study, it ought to be possible to generalise the results to a Swedish cohort of
pharmacy clients since these results confirm those found in a previous study including
pharmacy clients in Stockholm and Gotland (67).
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10. Main conclusions

There are differences in general beliefs about medicines between pharmacy clients and
healthcare professionals. Pharmacy clients saw medicines as more harmful compared with
doctors, nurses and pharmacy employees. Furthermore, clients also saw medicines as less
beneficial than doctors, pharmacists and dispensing pharmacists did. Nurses were least
positive about medicines of all the healthcare professionals. Doctors were least likely to
believe that doctors overprescribed medicines. Several background variables are important in
general beliefs about medicines: type and level of education, birth area and own experience of
medicines. This knowledge is important since no studies have been found examining and
analysing the differences in general beliefs about medicines of doctors, nurses, pharmacy
employees and pharmacy clients. If these results are acknowledged they could have a positive
impact on the consultation situation between the patient and the healthcare professional as
well as for the interrelationship between doctors, nurses and pharmacy employees.

Furthermore, there is a significant association between beliefs about medicines as something

harmful and non-adherence found in pharmacy clients. This indicates that these statements
can be used as a new way of predicting non-adherence to medicines.
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11. Practise implications

It is important to improve knowledge and awareness among healthcare professionals about
differences in general beliefs about medicines between different groups. Healthcare
professionals have to recognise that their beliefs may have an influence on their
communication with their patient and vice versa. It is therefore important to encourage the
patient to express any concerns and questions s’he might have about medicines. This could
increase patient-centred care.

Differences in beliefs were also found between the different healthcare professionals. They
are different members of the same team and have different perspectives. They all, however,
share the same interest in improving patients’ health. It is crucial that the patient does not
leave this team more confused then when s/he came. Maybe the same beliefs about medicines
are not achievable, or even desired, among doctors, nurses and pharmacy employees. One
idea could be to stimulate discussion of their beliefs at interprofessional meetings: what these
beliefs mean and how these beliefs could influence their teamwork and communication with
the patients. It is also important that practising and future healthcare professionals encounter
balanced beliefs about medicines during their university and further education.

It 1s also important that healthcare professionals should receive information and become
aware of the association between general beliefs about medicines and adherence. The findings
of this thesis are important for future interventions and research aiming at optimised
adherence.
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12. Future research

This thesis should be seen as the basis for further research and a new angle in adherence
research. Use of the association between general beliefs about medicines and adherence,
combined with the results from differences in beliefs about medicines, means that new studies
and interventions can be developed. Since some limitations in the BMQ have been
acknowledged additional qualitative studies may be needed.

Another suggestion for further research would be to examine in detail how best to combine
general beliefs about medicines with any health belief model aiming to explain and predict

adherence better than the single components do by themselves.

If general beliefs about medicines are examined from a gender perspective, differences
between men and women may be discovered.
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15. Appendix

Appendix 1: General Beliefs about Medicines Questionnaire (BMQ) (Original version)

Strongly
disagree

Disagree

Uncertain

Agree

Strongly
Disagree

General-Harm

People who take medicines should stop their
treatment for a while every now and again

Most medicines are addictive

Medicines do more harm than good

Natural remedies are safer than medicines

All medicines are poison

General-Overuse

Doctors use too many medicines

Doctors place too much trust on medicines

If doctors had more time with their patients
they would prescribe fewer medicines

General-Benefit

Without medicines doctors would be less able
to cure people

Medicines help many people to live better
lives

Medicines help many people to live longer

In most cases the benefits of medicines
outweigh the risks

R Horne ©, Reprinted with permission from the original constructor
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Appendix 2: Medication Adherence Report Scale (MARS) (Original version)

Always Often | Sometimes Rarely Never
M1 I forget to take my medicines
M2 I alter the dose of my medicines
M3 I stop taking my medicines for a while
M4 I decide to miss out a dose
M5 I take less than instructed

R Horne ©, Reprinted with permission from the original constructor

68




Appendix 3: Development of the general beliefs about medicine model (model 1-6)

Data of fit

Model 1:
1 factor model
“General beliefs about medicines”

Chi2 = 841.510
df =54
RMSEA =0.110

Model 2:

3 factor model

“General-Harm”, “General-Overuse” and
“General-Benefit”

Chi2 = 780.340
df =54
RMSEA =0.100

Model 3:
3 factor model with covariance between
“General-Harm” - “General-Overuse”

Chi2 = 529.160
df =53
RMSEA = 0.086

Model 4:

3 factor model with covariance between
“General-Harm” - “General-Overuse” and
“General-Harm” - “General-Benefit”

Chi2 = 333.010
df =52
RMSEA = 0.067

Model 5:

3 factor model with covariance between
“General-Harm” - “General-Overuse”,
“General-Harm” - “General-Benefit” and
“General-Overuse” - “General-Benefit”

Chi2 =232.730
df =51
RMSEA = 0.054

Model 6 (final model):

3 factor model with covariance between
“General-Harm” - “General-Overuse”,
“General-Harm” - “General-Benefit”,
“General-Overuse” - “General-Benefit”
and “General-Harm” and “General-
Benefit” had relation to the manifest

variable “Benef”

Chi2 =215.750
df =50
RMSEA =0.052
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