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and patients’ beliefs about and persistence with chronic
cardiovascular medication
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SUMMARY

Objective: Psychiatric disorders are associated with an increased risk of cardio-

vascular diseases and may result in additional risk of non-adherence. No data on

the influence of concomitant psychiatric drug use on patients’ beliefs and persis-

tence related to cardiovascular medication are available. The objective of this study

was to assess to what extent the use of concomitant psychiatric drugs is associ-

ated with patients’ beliefs about and persistence with chronic cardiovascular medi-

cation. Methods: An observational study in patients using cardiovascular

medication was conducted. A mailed questionnaire containing socio-demographical

questions and a measure of beliefs about medication (Beliefs about Medicines

Questionnaire – specific) was sent to patients selected from fifteen participating

pharmacies. Persistence was evaluated based on pharmacy records. Results: Of

the 1547 included patients, 551 responded to key questions in the questionnaire

and were included for beliefs about medication analysis. In concomitant users of

psychiatric drugs significantly higher necessity (17.0 vs. 16.0) and higher concerns

(14.3 vs. 13.3), as well as higher proportion of ambivalent (34.5% vs. 25.6%)

and lower proportion of indifferent patients (24.1% vs. 33.0%) were found

compared with non-users (p < 0.05). 65.2% (n = 1009) of patients were persis-

tent on all their cardiovascular drugs. There was no significant association

between concomitant use of psychiatric drugs and non-persistence (OR = 1.2;

95% CI 0.9–1.5). Conclusion: Concomitant use of psychiatric drugs was found to

be associated with increased beliefs about the necessity of and concerns about

cardiovascular medication. Clinicians caring for cardiovascular patients should give

additional attention to identifying patients’ beliefs about medication among those

concomitantly using psychiatric drugs.

What’s known
There is an increased risk of cardiovascular diseases

in psychiatric disorders. It is also known that

psychiatric disorders may result in additional risk of

non-adherence to psychiatric drugs. Nevertheless, no

data on the influence of concomitant psychiatric drug

use on patients’ beliefs and persistence related to

cardiovascular medication are available.

What’s new
In concomitant users of psychiatric drugs significantly

higher necessity of and higher concerns about

cardiovascular medication were found compared with

non-users. No significant association between

concomitant use of psychiatric drugs and non-

persistence on cardiovascular medication was found.

Introduction

Cardiovascular diseases are the leading cause of mor-

tality in Europe (almost 4.1 million deaths per year,

or 46% of all deaths in Europe) (1). Therefore, in

patients with a higher cardiovascular risk chronic

preventive treatment is recommended (2). One of

the key requirements for successful treatment is

patient adherence and persistence with medication.

However, in patients with chronic cardiovascular

treatment poor adherence to prescribed medications

is common and non-adherence is associated with

increased mortality (3). In a previous study patients’

beliefs about their chronic medication were found to

be a strong predictor of patient adherence, and

patients with stronger beliefs about their medication

reached better adherence (4).

It is known that psychiatric disorders are associ-

ated with an increased risk of coronary heart disease.

The prevalence of cardiovascular diseases in people

with schizophrenia and bipolar disorder is approxi-

mately two to threefold increased (5,6). It was pre-

sented that depression is one of the demonstrable

risk factors for the development of cardiovascular

diseases (7–9). Association between chronic anxiety

and increased risk of coronary heart disease has also

been shown, and it has been suggested that in

patients with schizophrenia other risk factors for

coronary heart disease (smoking, obesity, diabetes

mellitus, hypertension, high blood cholesterol) are
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more common than in the general population

(10,11). Given these facts, the concomitant use of

psychiatric and cardiovascular drugs may be quite

frequent in practice. Nevertheless, most studies

focused on cardiovascular drug use in psychiatric

patients have found a slightly reduced use of CV

medication (12–15), while others did not find such a

reduction (16,17). In a large epidemiological study

in 2463 patients with schizophrenia, 10.9% of

patients were treated for arterial hypertension and

7.1% for a lipid disorder. In addition, 70% of

untreated patients presented biochemical evidence of

dyslipidaemia, 39% had hypertension and a meta-

bolic syndrome was identified in 34% (13). In

another study a 0.37-fold use of antihypertensive

and 0.47-fold use of lipid-lowering drugs was found

in psychiatric patients compared with the general

population (15). One of the possible explanations

for the undertreatment might be low drug adherence

of psychiatric patients.

Psychiatric comorbidities may result in an addi-

tional risk of non-adherence. Drug adherence is dif-

ficult to achieve among patients with schizophrenia

or anxiety disorders (11,18). In addition, depression

has been shown to be associated with poor adher-

ence in patients with coronary heart disease

(19,20). Nevertheless, it is unclear whether patients

who are treated for their depression are still at

higher risk of non-adherence. In patients with acute

coronary syndrome a subsequent improvement in

adherence to acetylsalicylic acid after reduction in

depressive symptoms was shown (21). In general,

patients with a psychiatric diagnosis and users of a

higher number of psychiatric drugs are usually at

higher risk of non-adherence. It is unclear whether

the dominant role is played by the psychiatric

illness itself or by the effects of psychiatric

medication on cognition (and thus beliefs). There-

fore, in our research we defined psychiatric patients

as users of psychiatric drugs to capture both possi-

bilities.

It has never been tested whether concomitant use

of psychiatric drugs influences patients’ beliefs about

cardiovascular medication and whether this potential

influence has any impact on patient adherence to

cardiovascular medication. In general, persistence is

considered as a part of adherence, usually as the

most extreme form because non-persistence means

that the medication is no longer taken at all. There-

fore, we aimed to work with that form of adherence

in our research and the aim of our study was to

assess to what extent the use of concomitant psychi-

atric drugs is associated with patients’ beliefs about

and persistence with chronic cardiovascular medica-

tion.

Methods

Setting
In patients using cardiovascular medication a retro-

spective observational study combined with a cross-

sectional survey was conducted. Patients ≥ 18 years

of age with at least one prescription for cardiovascu-

lar medication within the 3 months before the selec-

tion were identified from community pharmacy

dispensing records. Dispensing records were obtained

from 15 pharmacies, which were selected from 58

Dutch pharmacies willing to participate in this study.

In the selection, we tried to achieve diversity in

terms of the degree of urbanisation, percentage of

second generation immigrants and percentage of

patients aged over 65 years. Data were obtained from

Statistics Netherlands (www.cbs.nl). More details are

available in our previous study (22). The cardiovas-

cular medications of our interest were antihyperten-

sive drugs (ATC C02, C03, C07, C08, C09) and

statins (C10) because they represent the key therapy

for modifying of overall cardiovascular risk and are

recommended for patients with a 10-year mortality

risk for cardiovascular disease of over 10% (2). The

selected patients were sent a mailed questionnaire

and after 3 weeks, a reminder card was sent. For all

selected patients, the pharmacy dispensing records

spanning the last 1 year were extracted and anony-

mised with a study ID. The study was approved by

the Institutional Review Board of the division of

Pharmacoepidemiology and Clinical Pharmacology

of Utrecht University.

Beliefs about medicines
Patients received a mailed questionnaire that con-

sisted of general questions focused on patients’

socio-demographical and health status and of the

Beliefs about Medicines Questionnaire (BMQ) (23).

General questions regarded gender, age, height,

weight, education and smoking status of patients.

The BMQ was used to measure patients’ beliefs

about cardiovascular medicines (BMQ-specific) and

for our purposes standard forward/backward transla-

tion and cross-cultural adaptation was performed

according to the recent guidelines (24). The BMQ

evaluates two components of patient’s beliefs:

patients’ necessity of prescribed medications (neces-

sity scale) and patients’ concerns about the pre-

scribed medications (concerns scale). The scale

scores, ranging from 5 to 25, were calculated from

individual items of the BMQ scored using a 5-point

Likert scale (1 = strongly disagree, 2 = disagree,

3 = uncertain, 4 = agree, 5 = strongly agree). Higher

scores on the scales indicate stronger beliefs in the

concepts represented by the scale. The necessity and
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concerns scales were split at the median to generate

four attitudinal groups: accepting (high necessity,

low concerns), ambivalent (high necessity, high con-

cerns), indifferent (low necessity, low concerns),

sceptical (low necessity, high concerns).

Persistence
Persistence with cardiovascular drugs was evaluated

based on the pharmacy records. It was defined as a

dichotomous variable (persistent vs. non-persistent)

based on the presence of an expected gap in drug

intake. The gap was represented by a break of 30 or

more days in drug use. Although, there is no clear

consensus regarding the ideal gap length for determi-

nation of treatment discontinuation (25,26), the 30-

day gap is commonly used in the literature (27,28).

Moreover, we considered this gap length as appropri-

ate for our purposes and as a good compromise

between the ability to detect non-persistence and

maximum tolerated time without cardiovascular

medicine. Observation period for evaluation was

1 year before the selection of patients and before

completion of the questionnaire. First, persistence on

individual cardiovascular drugs was assessed. Patients

were considered as persistent on the individual drug,

when there was no gap in drug intake during the

observation period. Based on the persistence on indi-

vidual drugs an evaluation of overall persistence was

performed. Patients were considered to be overall

persistent in the case of persistence on all used car-

diovascular drugs. The group of non-persistent

patients, i.e. of patients with a gap in intake of at

least one cardiovascular drug, was further evaluated

in total but also divided into two categories of

patients non-persistent on one drug and patients

non-persistent on ≥ 2 drugs. The number of drugs

was determined using unique ATC codes.

Psychiatric drugs
The use of psychiatric drugs was identified from the

pharmacy records. Observation period was 1 year

before the selection of patients, i.e. before question-

naire completion. Antidepressants, benzodiazepines

and antipsychotics were psychiatric drugs of our

interest. Patients were considered as users of psychi-

atric drugs, when there was at least one prescription

of these drugs during the observation period.

Patients were also stratified into three categories

based on the number of different psychiatric drugs

used (no psychiatric drug, 1 and ≥ 2 psychiatric

drugs).

Statistical methods
The group of respondents was investigated to deter-

mine the relationship between the use of psychiatric

drugs and patients’ beliefs about cardiovascular med-

icines. Socio-demographical and health characteris-

tics of respondents and their beliefs about

cardiovascular medicines were compared among

users and non-users of psychiatric drugs. Beliefs

about cardiovascular medicines were assessed as sep-

arate scales (necessity and concerns scale) and also

based on the four attitudinal belief groups. To iden-

tify the relationship between patients’ beliefs and the

use of psychiatric drugs univariate and multivariate

logistic regression models were examined. Every

belief group was compared with the three other

remaining groups merged together. Even though

patients’ characteristics did not differ significantly

between users and non-users in univariate logistic

regression, they were considered to be potential con-

founders and stepwise multivariate logistic regression

models were used. Every BMQ outcome, i.e. both

scales and all belief groups, were entered into this

model separately.

All patients (respondents and non-respondents)

were investigated to determine the association

between the use of psychiatric drugs and persistence

on cardiovascular drugs. Univariate logistic regres-

sion was performed and all characteristics were fur-

ther included in the multivariate logistic regression

model. The use of psychiatric drugs and patient cate-

gories based on the number of psychiatric drugs were

included separately. First, persistent and non-persis-

tent patients were compared and in the next step the

analysis included patients divided into three catego-

ries of persistence, i.e. persistent patients, patients

non-persistent on one drug and patients non-persis-

tent on ≥ 2 drugs.

Data were analysed using SPSS for Windows,

version 19.

Results

Population characteristics
Of the total number of patients (n = 1547) included

in our study, 551 patients (35.6%) responded to the

key questions of the BMQ. Data regarding socio-

demographical, health and medication characteristics

of all patients and respondents that filled in the key

questions of the BMQ are summarised in Table 1.

Comparing respondents (n = 551) and non-

respondents (n = 996) (data not shown in tables),

no significant difference in mean age was found

(62.7 vs. 61.5), but the proportion of patients in

individual age groups differed significantly. Respon-

dents were underrepresented in the 18–50-year
(p < 0.001) and > 70-year (p < 0.05) age group and

overrepresented in the 61–70-year age group

(p < 0.001). Furthermore, respondents less frequently
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used psychiatric drugs as concomitant medication

(26.3% vs. 32.6%; p < 0.05), the difference was

found in the use of all three groups of psychiatric

drugs (antidepressants, benzodiazepines and antipsy-

chotics). There were no significant differences

between respondents and non-respondents with

regard to the use of cardiovascular medication,

except for the more frequent use of statins by

respondents (54.3% vs. 48.2%; p < 0.05). The pro-

portion of persistent patients was significantly higher

in the group of respondents (68.8% vs. 63.3%;

p < 0.05).

Beliefs about cardiovascular medication
The mean scores (� SD) of the necessity and con-

cerns BMQ scales of the 551 respondents were 16.3

(� 4.3) and 13.6 (� 4.1), respectively. Users of psy-

chiatric drugs had significantly higher necessity (17.0

vs. 16.0) and also significantly higher concerns (14.3

vs. 13.3) scores compared with non-users of psychi-

atric drugs (p < 0.05). Based on the evaluation of

belief groups, a significantly higher proportion of

ambivalent (34.5% vs. 25.6%) and lower proportion

of indifferent (24.1% vs. 33.0%) patients was found

in users of psychiatric drugs compared with non-

users (p < 0.05). Adjustment for other patient char-

acteristics had no influence on the results of BMQ

outcomes. Details about the relationship between

psychiatric drug use and BMQ outcomes are shown

in Table 2.

Persistence
Nearly two-thirds of patients (65.2%; n = 1009)

were persistent on all of their cardiovascular drugs.

In the group of non-persistent patients, a higher

proportion of users of psychiatric drugs was found

compared with persistent patients (32.5% vs. 29.2%;

non-significant). A similar trend was also seen in

separate evaluation of users of antidepressants or

benzodiazepines, but in users of antipsychotics an

opposite trend was found (none of these results

were significant, data not shown in tables). No sig-

nificant differences in gender or age were found

between persistent and non-persistent patients, but

non-persistent patients used a significantly larger

number of cardiovascular drugs (1.96 vs. 2.94;

p < 0.001).

A multivariate logistic regression model containing

all variables showed a higher but non-significant risk

to be non-persistent (adjusted OR 1.2; 95% CI 0.9–
1.5) in users of psychiatric drugs. A significant asso-

ciation between the number of cardiovascular drugs

used by patients and their persistence was found with

two times greater risk for each additional cardiovas-

cular drug used (adjusted OR 2.0; 95% CI 1.8–2.1;
p < 0.001). There was an increased (but not signifi-

cant) risk of non-persistence with increasing number

of psychiatric drugs used and this risk was higher

(but still not significant) in users of ≥ 2 drugs (com-

pared with non-users). Details are shown in Table 3.

Furthermore, more detailed analysis among three

categories of persistence (persistent: n = 1009,

non-persistent on one drug: n = 369, non-persistent

on ≥ 2 drugs: n = 169) was performed (data

not shown in tables). A trend of increasing propor-

tions of psychiatric drugs users among these three

categories of persistence, from persistent to the most

Table 1 Socio-demographical and medication

characteristics of patients: all patients (n = 1547) and

respondents to BMQ key questions (n = 551)

Patient characteristics

All patients

(n = 1547)

% (n)

Respondents

(n = 551)

% (n)

Gender

Female 52.2 (807) 47.2 (260)

Age

18–50 20.6 (318) 14.3 (79)

51–60 23.4 (362) 26.1 (144)

61–70 25.3 (391) 32.1 (177)

> 70 30.8 (476) 27.4 (151)

Cardiovascular drugs use

Beta-blockers 56.9 (880) 57.5 (317)

Calcium channel blockers 27.7 (429) 27.9 (154)

ACE inhibitors 34.7 (537) 36.1 (199)

AT2 blockers 24.4 (378) 25.2 (139)

Diuretics 35.0 (541) 37.0 (204)

Other antihypertensives 1.1 (17) 1.5 (8)

Statins 50.4 (779) 54.3 (299)

Psychiatric drugs use

Antidepressants 13.4 (207) 10.3 (57)

Benzodiazepines 23.6 (365) 20.7 (114)

Antipsychotics 3.6 (56) 1.5 (8)

Number of psychiatric

drugs users

30.4 (470) 26.3 (145)

Education level

Non/primary school – 38.4 (208)

Secondary school – 40.6 (220)

College/University – 21.0 (114)

BMI

Underweight (< 18.5) – 0.4 (2)

Normal range (18.5–25) – 32.7 (176)

Overweight (25–30) – 43.9 (236)

Obese (> 30) – 23.0 (124)

Smoking behaviour

Current smoker – 15.8 (87)

Ex-smoker – 50.1 (275)

Lifelong non-smoker – 34.1 (187)

ACE: angiotensin – converting enzyme, AT: angiotensin
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non-persistent patients (29.2%; n = 295 vs. 31.2%;

n = 115 vs. 35.5%; n = 60, respectively), was found.

After adjusting for other variables (age, gender and

number of cardiovascular drugs used) the difference

between two marginal groups (persistent vs. non-per-

sistent on ≥ 2 drugs) remained non-significant, with

a trend towards higher risk (OR 1.5; 95% CI 1.0–
2.3) to be non-persistent on ≥ 2 cardiovascular drugs

in users of psychiatric drugs.

Discussion

In this study, the influence of the usage of psychiat-

ric drugs (antidepressants, benzodiazepines and anti-

psychotics) on patients’ beliefs about chronic

cardiovascular treatment was investigated and the

impact on persistence was evaluated. We found that

the use of psychiatric drugs is significantly associated

with patients’ beliefs which may have an influence

on patient persistence, although this was not signifi-

cant in this study.

In our results users of psychiatric drugs differed in

both components of beliefs about cardiovascular

medication from non-users. When comparing the

individual BMQ scales scores between users of psy-

chiatric drugs and non-users, necessities and con-

cerns scores of users were significantly increased. The

same result was found when comparing proportional

representations of patients in belief groups. In the

group of psychiatric drug users, a significantly higher

proportion of ambivalent patients (high necessity,

high concerns) and lower proportion of indifferent

patients (low necessity, low concerns) was found. We

were unable to find any study dealing with influence

of psychiatric drug use on beliefs about chronic

cardiovascular medication. There are some studies

performed in psychiatric or cardiac patients investi-

gating beliefs about medication for these disorders

separately. In the original UK sample used in the

BMQ validation study, psychiatric (and also asth-

matic) patients had significantly higher concerns

about their psychiatric medication than other illness

Table 2 Relationship between patients’ beliefs and psychiatric drug use (n = 551)

Psychiatric drug use

(BZDs, antidepressants, antipsychotics) % (n)

OR (95% CI)

crude

Non-users

73.7% (406)

Users

26.3% (145)

Female 45.3 (184) 52.4 (76) 1.33 (0.91–1.92)

Age (mean � SD) 62.23 � 12.33 64.07 � 11.18 1.01 (0.99–1.03)

Education

Non/primary school 38.8 (155) 37.1 (53) Reference

Secondary school 38.8 (155) 45.5 (65) 1.23 (0.80–1.88)

College/University 22.3 (89) 17.5 (25) 0.82 (0.48–1.41)

Smoking

Smokers 14.6 (59) 19.4 (28) 1.27 (0.73–2.20)

Ex-smokers 51.9 (210) 45.1 (65) 0.83 (0.54–1.26)

Lifelong non-smokers 33.6 (136) 35.4 (51) Reference

BMI

Normal range (18.5–25) 33.9 (135) 29.3 (41) Reference

Overweight (25–30) 44.5 (177) 42.1 (59) 0.91 (0.58–1.43)

Obese (> 30) 21.4 (85) 27.9 (39) 1.51 (0.90–2.53)

BMQ – beliefs groups

Accepting 20.4 (83) 21.4 (31) 1.06 (0.66–1.68)

Ambivalent 25.6 (104) 34.5 (50) 1.53 (1.02–2.30)

Sceptical 20.9 (85) 20.0 (29) 0.94 (0.59–1.51)

Indifferent 33.0 (134) 24.1 (35) 0.65 (0.42–0.99)

BMQ – scales (mean � SD)

N-scale 16.02 � 4.2 17.02 � 4.3 1.06 (1.01–1.11)

C-scale 13.32 � 4.0 14.26 � 4.2 1.06 (1.01–1.11)

Medication (mean � SD)

No of CV drugs 2.51 � 1.34 2.35 � 1.24 0.91 (0.78–1.05)

BMQ, Beliefs about Medicines Questionnaire; BZDs, benzodiazepines; CV, cardiovascular; C-scale, concerns scale; N-scale, necessity

scale.
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groups but also lower necessities (23). Unfortunately,

the studied population of psychiatric patients

was not described in more detail. Another study

evaluating the beliefs about psychiatric drugs in psy-

chiatric patients showed that users of these drugs

have higher concerns about and higher necessities of

their medication than users of antihypertensive med-

ications (29).

Despite the similar results with the second and

partly also with the first mentioned study, we

expected an important difference in beliefs of psy-

chiatric patients about psychiatric and about car-

diovascular medication. Psychiatric patients may

have a skewed perception of their psychiatric dis-

ease, but increased anxiety from their cardiovascu-

lar disease. Therefore, the difference between beliefs

about cardiovascular and about psychiatric medica-

tion is probable, i.e. cardiovascular patients with

psychiatric comorbidities can feel the necessity of

use of cardiovascular drugs even though they do

not feel any necessity of the use of their psychiatric

drugs. In addition, in psychiatric patients a higher

presence of anxiety, also related to health and

present cardiovascular disease, is probable and

therefore, our findings of higher necessities and

also higher concerns in psychiatric users are

explainable.

In addition to examining beliefs of psychiatric

drug users about their cardiovascular medication, we

investigated whether psychiatric drug use has any

impact on overall patient persistence on cardiovascu-

lar medication. In our sample 65.2% of all patients

were persistent on their cardiovascular treatment.

A review evaluating 12-month persistence in cardio-

vascular and diabetic patients has shown an average

persistence of 63.3%, varying from 35.1% to 92.0%

(30). In our study, the association between the use

of psychiatric drugs and non-persistence did not

reach a statistical significance. A higher risk of non-

persistence was found to be related to a higher num-

ber of cardiovascular drugs used by patients. The

number of used drugs is a generally considered pre-

dictor of persistence (31–33), but there are also stud-

ies which do not confirm this finding (34,35).

Patients with psychiatric illness typically have great

difficulty to follow a medication regimen and in

some studies depression was found to be associated

with non-compliance to antihypertensive medica-

tions (33,35–37). It is necessary to take into consid-

eration that the group of psychiatric drug users

varies within itself. A higher risk of non-persistence

in psychiatric patients was shown previously and

patients with a psychiatric diagnosis and users of a

higher number of psychiatric drugs are expected to

be at higher risk of non-persistence (11–20). On the

other hand, it can be assumed that psychiatric drug

use might be related to better control of mental ill-

ness, which in turn could lead to increased compli-

ance with cardiovascular medication. Even though in

our study the slightly higher, but non-significant risk

of non-persistence was found in users of psychiatric

drugs in general, not all psychiatric drugs are used

for psychiatric conditions. Therefore, we suppose

that in the whole group of psychiatric drug users

patients with higher and lower risk of non-persis-

tence will occur. Also the number of psychiatric

drugs did not influence persistence on cardiovascular

drugs significantly in our study, only a trend was

seen. Also differences between particular psychiatric

drugs can be supposed, but our findings were not

significant in this area, only trends were seen. In

users of antipsychotics, the opposite trend might be

Table 3 Association between persistence and psychiatric drug use (n = 1547)

Persistent

65.2% (n = 1009)

% (n)

Non-persistent

34.8% (n = 538)

% (n) OR (95% CI) crude OR (95% CI) adjusted

Female 52.1 (526) 52.2 (281) 1.00 (0.81–1.23) 0.88 (0.70–1.11)*

Age (mean � SD) 62.11 � 14.44 63.35 � 14.61 1.01 (1.00–1.01) 0.99 (0.98–1.00)*

Psychiatric drug use 29.2 (295) 32.5 (175) 1.17 (0.93–1.46) 1.21 (0.94–1.54)†

No of psychiatric drugs

0 70.8 (714) 67.3 (362) Reference Reference

1 18.3 (185) 19.5 (105) 1.12 (0.85–1.47) 1.10 (0.82–1.48)*

≥ 2 10.9 (110) 13.2 (71) 1.27 (0.92–1.76) 1.40 (0.99–2.00)*

No of CV drugs (mean � SD) 1.96 � 1.10 2.94 � 1.31 1.91 (1.74–2.09) 2.00 (1.82–2.12)*

*Adjusted for gender, age, number of psychiatric drugs, number of cardiovascular drugs. †Adjusted for gender, age, psychiatric drug

use, number of cardiovascular drugs. CV, cardiovascular.
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explained by the small number of these users in our

study but probably also by more frequent hospitali-

sation of these patients, associated with greater

attention from clinicians. Further research is needed

in this area.

Clinicians caring for cardiovascular patients should

consider the question of possible patient non-persis-

tence in their clinical practice, because non-persis-

tence may decrease treatment outcomes and it

increases mortality of patients (3). Based on our

results, more attention should be given to patients

with concomitant psychiatric drugs because in these

patients higher beliefs about the importance of tak-

ing cardiovascular medication together with higher

concerns about this medication was found. We

assume that focusing on decrease in patient concerns

might increase their persistence.

Study limitations and strengths
Because only about a third of patients responded to

our questionnaire, some selection bias may have

occurred. Persistence of respondents was signifi-

cantly higher than persistence of non-respondents in

our study. Similar results have been found before

(38). However, a finding of a higher proportion of

psychiatric drug users in non-respondents, as well as

more non-persistence in this group, is in agreement

with our results about the trend between non-per-

sistence and psychiatric drug use. Differences

between our respondents and non-respondents have

no impact on the evaluation of association between

persistence and psychiatric drug use, because all

patients were included in this evaluation. However,

the possible bias may affect the investigation of

patients’ beliefs. An association between patients’

beliefs and adherence has been previously found (4).

Because there are more non-persistent patients

among non-respondents, we cannot eliminate the

possibility that non-respondents’ beliefs are differ-

ent.

A possible second limitation is a bias in the selec-

tion of pharmacies. The pharmacies invited to partic-

ipate are a part of the large research and education

network consisting of about 1300 community phar-

macies, which is nearly two-thirds of all pharmacies

in the Netherlands. Therefore, we do not expect the

pharmacies in the network to be different from other

pharmacies with regard to their level of counselling

that could influence patients’ beliefs or persistence.

In addition, the participating pharmacies cover

different areas and levels of urbanisation in the

Netherlands, and the selected patients represent a

diverse sample of the population (22).

Further limitations of the study may be considered

as lack of information on the nature of the psychiat-

ric diagnoses and on the relative control of mental

disorder. This might be the subject of future

research.

The strength of our study is that it is the first

investigation into the influence of psychiatric drug

use on beliefs about medication for diseases other

than the psychiatric ones. In the area of cardiovas-

cular disorders, we have not found this issue to be

previously investigated. In addition, in the literature

not many studies evaluating the influence of psychi-

atric drug use on persistence occur. Another

strength is the linking of data directly obtained

from patients through the questionnaire with the

pharmacy dispensing data. Because of the availabil-

ity of the pharmacy dispensing data, it was possible

to calculate patient persistence and to compare

some demographical and medication characteristics

of respondents and non-respondents. The availabil-

ity of data on persistence in all patients eliminated

a possible selection bias and also provides informa-

tion that could be considered as more objective

than (subjective) components of other methods of

adherence measurement (i.e. self-reported question-

naires).

In summary, an association between psychiatric

drug use and patients’ beliefs about cardiovascular

medication was found. The concomitant use of psy-

chiatric drugs was associated with both increased

beliefs about the importance of taking, but also

greater concerns about, cardiovascular medication.

While more attention might therefore be given in

clinical practice to addressing such concerns, our

study, however, found no association between con-

comitant psychiatric drug use and patients’ persis-

tence in taking cardiovascular medication.
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