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Abstract
Aim: To explore the association between cardiovascular medication use and cognitive

impairment in adults aged 50 years and over.
Method: This cross-sectional linked database study involved secondary quantitative analysis

of 1,903 participants from wave 1 of the Irish Longitudinal Study on Ageing with available
pharmacy claims data. Cognitive impairment was assessed using a cut-off of ≤23 on the
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Montreal Cognitive Assessment. Cardiovascular medication use was calculated using the
proportion of days covered for antihypertensive, antithrombotic, and lipid-modifying
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medications. For each class of cardiovascular medication, participants were categorised as
belonging to one of three medication use groups: 1) not dispensed any medications
(reference); 2) poor adherence (proportion of days covered <80%); and 3) good adherence
(proportion of days covered ≥80%).
Results: Controlling for demographic and health variables, there was no evidence of an
independent association between impaired cognitive function and use of antihypertensives
[good adherence OR (95% CI): 1.16 (0.88, 1.52), poor adherence OR (95% CI): 1.39 (0.95,
2.04)]; antithrombotics [good adherence OR (95% CI): 1.26 (0.93, 1.70), poor adherence OR
95% CI): 1.13 (0.80, 1.59)]; or lipid-modifying agents [good adherence OR (95% CI): 0.95
(0.71, 1.25), poor adherence OR (95% CI): 0.88 (0.64, 1.22)].
Conclusion: We found no evidence of an association between cardiovascular medication use
and cognitive function. Future studies should investigate the prospective associations
between cognition and use of cardiovascular medications using longitudinal data.
Keywords: medication adherence, cardiovascular diseases, hypertension, dyslipidemia, cognition
disorders, aged.

Introduction
Cognitive impairment is common among older adults, can range from mild to severe, and is
characterised by deterioration in memory, attention, learning, reaction time and executive
function.1,2 Cognitive impairment adversely affects independence, including the ability to adhere to
prescribed treatments and medications, which can further impact health.2,3 Midlife cardiovascular
risk factors, including hypertension and dyslipidemia, have been associated with an increased risk of
cognitive decline in later life.3 Associations between cardiovascular risk factors and cognitive
impairment have also been reported cross-sectionally, suggesting that appropriate risk factor
management may reduce the risk of cognitive impairment.4-8 However, while observational studies
have reported associations between cardiovascular risk factors and cognition, clinical trial evidence
on whether risk factor treatment through the use of cardiovascular medications could delay
cognitive decline remains inconclusive.3,5,7
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While some studies have reported potential adverse cognitive effects of some cardiovascular
medications, including statins,9 a meta-analysis of placebo-controlled RCTs reporting cognitive
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outcomes found no evidence of adverse effects of statins on cognitive function in participants who
were either cognitively normal, or who had Alzheimer’s Disease.10 Similarly, an RCT investigating the
effects of withdrawal of antihypertensive treatment on cognitive functioning of persons aged 75 and
older found that discontinuation of antihypertensive medications did not improve cognitive
function. However, a recent review concluded that trial evidence for the beneficial effect of lowering
blood pressure or cholesterol on cognitive decline is weak.11 A number of methodological problems
were noted, including variability in cognitive assessments, clinical endpoints and inclusion criteria,
high numbers of actively treated persons in control arms, high discontinuation rates, and shorter
follow-up periods.3,5,11 Finally, poor medication adherence may attenuate treatment effects, with
some clinical trials reporting adherence rates of 43% to 78%.12,13

Cognitive impairment and cardiovascular medication use
Medication adherence is essential for managing chronic conditions, as non-adherence is associated
with increased morbidity, mortality, and higher costs of care.14-17 However, adherence to
cardiovascular medications is often poor, with a meta-analysis of 20 studies reporting an adherence
estimate of 57% (95% CI 50, 64).18 Medication adherence requires various cognitive skills, including
scheduling medications, understanding directions, and problem solving in relation to missed doses,
all of which can be adversely affected by cognitive impairment.14,19 Poor adherence could in turn
lead to further cognitive decline, as well as increasing the risk of cardiovascular events and stroke.6,12
Given the prevalence of sub-optimal adherence, it is important to consider the extent to which
patients actually adhere to medications when assessing the impact of drug treatment on outcomes.

Aim
The aim of this study was to explore the association between cardiovascular medication use and
cognitive impairment in a population-based cross-sectional study of community-dwelling adults aged
50 years and over.

This article is protected by copyright. All rights reserved.

Methods
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Design and data sources
This cross-sectional linked database study involved secondary quantitative analysis of a sub-sample
of participants from wave 1 of the Irish Longitudinal Study on Ageing (TILDA),20,21 with available data
on dispensed prescription medications from the Irish Health Service Executive Primary Care
Reimbursement Service (HSE-PCRS) pharmacy claims database. This database provides details on
monthly-dispensed medications for each individual in the scheme. Access to the scheme, which
provides free general practitioner and hospital visits, and prescription medications at minimal cost,
is means-tested for persons aged <70 years, with a substantially higher income threshold for over
70s.22 Over 90% of adults over the age of 70 in Ireland are eligible for the scheme. Members of the
scheme are thus representative of the over-70s in Ireland; however, among those under the age of
70, women and those in lower socio-economic groups are over-represented.23

Participants
The target population for wave 1 of The Irish Longitudinal Study on Ageing was the population of the
Republic of Ireland aged 50 or over living in residential addresses (not in a long-term care
institution), and their spouses or partners.21,24 Participants with known or suspected dementia were
not recruited.24,25 In total, 8,175 adults aged 50 years and over (62% household response rate)
participated in wave 1 of TILDA. Computer-assisted personal interviews took place between October
2009 and February 2011. Sampling, recruitment, and data collection have been described
elsewhere.20,21 HSE-PCRS records were successfully linked for 3,120 TILDA wave 1 participants
(38.2%).22 Of these, 2,149 completed cognitive assessments. We excluded participants if
interviewers indicated the presence of at least one of a list of factors that could have affected
performance during cognitive assessments (e.g. interruptions, noisy environment, hard of hearing,
too tired; n=107). Of the remaining participants, 1,903 had blood pressure measurements and blood
lipid profiles, forming the sample for this analysis (Figure 1). As this is a community sample,
participants included those prescribed cardiovascular medications for both primary and secondary
prevention purposes (for more detailed demographic data on the full TILDA sample, as well as the
sub-sample with available linked prescription claims data, please see appendix 1).
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As the present analysis was limited by the data available for participants in wave 1 of TILDA with
cognitive and health assessments and linked prescription claims, a formal power calculation was not
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conducted. However, given the sample size of 1,903, our study would had sufficient power to detect
an odds ratio of 1.36 or greater for the association between medication use and cognitive
impairment, assuming a baseline rate of cognitive impairment of 37%, 80% power and 5% level of
significance.

Cognition
Global cognitive function was assessed using the Montreal Cognitive Assessment (MoCA), a 30point1 tool that assesses attention, orientation, language, verbal memory, visuospatial and executive
function, and can be completed in approximately 10 minutes.26 The MoCA was developed to detect
mild cognitive impairment and is more sensitive than the Mini Mental State Examination when
applied to cognitively intact older adults.26 Several authors have recommended caution when
applying the original cut-off of 26 to identify individuals with cognitive impairment, as it has
repeatedly yielded low levels of specificity.27-29 Indeed, a score of <26 identified more than half of
our sample as cognitively impaired. This is higher than would be expected given the prevalence of
cognitive impairment, particularly as participants with severe impairments and dementia were
excluded from wave 1 of TILDA.21,28 A number of authors have recommended a cut-off of ≤23 to
identify individuals with definite impairments in cognitive function.27,30,31 We thus applied this more
conservative cut-off in the present study.

Cardiovascular medication use
In order to assess the association between cardiovascular medication use and cognitive impairment,
we considered medications commonly used to control cardiovascular risk factors. Medications were
coded according to the World Health Organization Anatomic Therapeutic Chemical (ATC)
Classification,32 and categorised according to main therapeutic group: antihypertensives (ATC codes
C02, C03, C07, C08, C09), antithrombotics (anticoagulant and antiplatelet agents, B01A), and lipidmodifiers (C10).

1

Participants with less than 12 years of formal education receive one additional point
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Medication use in the 365 days prior to TILDA interview was determined using pharmacy claims
data, which is commonly used and provides an objective method of estimating medication use for
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large populations.13,17,18 We calculated the total proportion of days covered (PDC) as the sum of the
days supplied for medications within each medication class divided by the number of days in the
study period.33,34 At least two prescription fill dates are required for each drug to calculate this ratio.
PDC was capped at 1 (100%, 365 days covered).15 We used a cut-off of ≥80% to identify good
adherence. This cut-off is generally considered sufficient for populations with, or at risk of,
cardiovascular disease, presents a reasonable balance between sensitivity and specificity, and has
been associated with cardiovascular outcomes.15,17,33,34 In order to assess the association between
use of antihypertensive, antithrombotic and lipid-modifying medications, and cognitive impairment,
respondents were categorised into one of three groups for each of the three medication classes: 1)
no medication use (not dispensed any medications; reference group); 2) poor adherence (PDC<80%);
and 3) good adherence (PDC ≥80%).

Health assessment
All participants completed a home or health-centre based health assessment, including blood
pressure (BP) measurement and complete venous blood lipid profiles. Hypertension was categorised
as a mean systolic or diastolic reading of >140mmHG or >90mmHG, respectively 35. Respondents
with total cholesterol >5mmol/L (193mg/dl) were considered to have high cholesterol. TILDA
participants were not requested to fast for the health assessment, due to difficulties coordinating
fasting and travel for a large national sample.36

Covariates
Covariates included age (50-64, 65-74 or 75+ years), sex, education (none/primary school, secondary
school or third/higher level) marital status (married or single/widowed/divorced), living situation
(alone or with others), employment status (working or not working), location (urban or rural),
lifelong learning (any education or training in the previous 12 months), social participation (any
monthly social activity), disability (any ADL or IADL impairment), hypertension (systolic/diastolic BP
>140/90mmHG), high cholesterol (total cholesterol >5mmol/L (193mg/dl)), BMI (overweight/obese
or normal), depressive symptoms (none or moderate/severe), smoking (current or past/never), and
regular physical activity (none or moderate/high). Additionally, participants were categorised into
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one of two groups (definite anticholinergic burden or no anticholinergic burden) based on whether
or not they had been dispensed any medications listed as possessing definite anticholinergic
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properties on the anticholinergic cognitive burden scale during the study period, as anticholinergic
burden is associated with cognitive impairment.37

Data analysis
Descriptive statistics, including frequencies and percentages, were used to summarise the data.
Unadjusted associations between clinical, demographic and lifestyle variables and cognitive
impairment were assessed with chi-square tests. Unadjusted and adjusted associations between
cardiovascular medication use and cognitive impairment were estimated using logistic regression
models, with goodness of fit assessed using the Hosmer and Lemeshow test. Unadjusted and
adjusted odds ratios (OR) and 95% confidence intervals (CI) are presented. Multivariate models were
adjusted for age, sex, hypertension, high cholesterol, smoking, as well as covariates associated with
cognitive impairment at the p<0.10 level in univariate analyses (living situation was excluded from
multivariate models due to collinearity with marital status). Data were analysed using Stata 14
(StataCorp LP, 2015). The α-level was set at 0.05, with a sequential Holm-Bonferroni correction for
all bivariate associations to adjust for multiple comparisons.

Results
Cognitive impairment
A total of 715 respondents (37.6%) were classified as cognitively impaired according to a MoCA
score ≤23. Unadjusted associations between demographics, health variables, medication use, and
cognitive impairment are shown in Table 1. Respondents who were older, not married, living alone,
or living in a rural location were more likely to be classified as cognitively impaired, compared to
respondents who were younger, married, living with others, or living in an urban location.
Participants who were engaged in lifelong learning, a monthly social activity, or regular physical
activity were less likely to be classified as cognitively impaired compared to those not engaged in
these activities. Cognitive impairment was also more common among respondents with moderate or
severe depressive symptoms, an ADL or IADL disability, and lower levels of education.

This article is protected by copyright. All rights reserved.

In unadjusted analyses, use of antihypertensive medications was significantly associated with
cognitive impairment, regardless of whether adherence was good or poor. Good adherence to
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antithrombotics was associated with cognitive impairment, compared to those who were not using
antithrombotic medications. The use of lipid-modifying medications was not associated with
cognitive impairment in univariate analyses (Table 1).

Cardiovascular medication use and cognitive impairment
Table 2 illustrates a logistic regression model of cognitive impairment based on use of
antihypertensive, antithrombotic, and lipid-modifying medications. This model was statistically
significant and a good fit of the data [

(21)=202.52, p<0.001; Hosmer and Lemeshow, p=0.479].

When controlling for demographic and health variables, there was no evidence of an independent
association between cognitive function and either poor adherence [adjusted OR (95% CI): 1.39 (0.95,
2.04)], or good adherence [adjusted OR (95% CI): 1.16 (0.88, 1.52)] to antihypertensive medications.
Similarly, use of antithrombotic medications was not associated with impaired cognitive function,
regardless of whether adherence was poor [adjusted OR (95% CI): 1.13 (0.80, 1.59)], or good
[adjusted OR (95% CI): 1.26 (0.93, 1.70)]. There was no evidence of a difference in cognitive function
between respondents who were not using lipid-modifying medications and those with poor
adherence [adjusted OR (95% CI): 0.88 (0.64, 1.22)] or good adherence [adjusted OR (95% CI): 0.95
(0.71, 1.25)].

Discussion
This population-based study of adults aged 50 years and over found no evidence of an independent
association between cognitive impairment and use of antihypertensive, antithrombotic, or lipidmodifying medications, irrespective of whether medication adherence was good or poor. Previous
research has reported mixed findings regarding associations between the use of cardiovascular
medications and cognitive impairment, with weak evidence that treatment of cardiovascular risk
factors prevents cognitive decline 3,11. Suboptimal medication adherence attenuates treatment
effects and may be partly responsible for the variation in drug treatment responses 4,12. However,
few studies have explicitly included adherence to cardiovascular medications when assessing the
association of medication use and cognitive function.

This article is protected by copyright. All rights reserved.

As this study is based on cross-sectional analyses, it was not possible to assess prospective
associations between longer-term cardiovascular medication use and cognitive impairment, or to
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consider decline in cognitive function. The effects of medication (non)use on cognitive impairment
may not manifest for several years. This could help to explain the weak evidence of a beneficial
effect of treatment of cardiovascular risk factors on cognitive decline from randomised controlled
trials, as follow-up times may be too short to detect an effect on cognition 11. Longitudinal studies
are therefore needed to investigate whether effective cardiovascular risk factor management could
modify cognitive decline 4. Future studies could examine these associations prospectively, as data
collection for subsequent waves of TILDA is currently ongoing.

Strengths and limitations
This study has a number of strengths, including a large sample and objective measures of
hypertension and hypercholesterolaemia. Our study also highlights the importance of adjusting for
potential confounders when examining the association between medication use and cognitive
impairment, particularly as increasing age is associated with both a growing number of prescribed
medications, and an increased risk of cognitive impairment. We were able to control for a large
number of potentially confounding factors and found significant attenuation of the association
between cardiovascular medication use and cognitive function in our multivariate model.
Inadequate control for confounding may help to explain the disparity in findings between
experimental and observational studies.

Unlike other studies utilising data from closed pharmacy systems, such as veteran health
organisations 1, this study included a large, national, population-based sample. It is, to our
knowledge, the first to examine the association between cardiovascular medication use and
cognitive impairment through pharmacy claims data linked to a national population cohort. The use
of prescription data is efficient and provides an objective and non-invasive estimate of adherence
that is comparable to electronic measures, and a more accurate reflection of real-world medication
use compared with clinical trials 34.

This article is protected by copyright. All rights reserved.

A number of limitations should be noted. The use of prescription refill data has been described as
providing a “sparse” view of adherence, and may have introduced bias by overestimating medication
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use, as some participants with filled prescriptions may not have taken their medications.16,18 Further,
it is not known for how long participants included in the present study had been taking
cardiovascular medications prior to inclusion in this study. Conversely, individuals not dispensed
medications are likely to be a heterogeneous group, and could include a substantial number of
respondents who were prescribed medications but did not fill their prescriptions 34. Further, while a
cut-off of 80% is frequently used to indicate adequate medication adherence, and appears
reasonable for cardiovascular medications, the actual deviations from prescribed medication
regimens necessary to adversely affect treatment effects may vary between different medications
15,16

.

Dispensing data were available for a sub-sample of all TILDA participants. These participants were
older, had less education, lower incomes, and fewer were employed than in the overall TILDA
sample 22. They also reported more chronic diseases, medications, and depressive symptoms.
Additionally, participants who did not have cognitive or objective health assessments were more
likely to be older and have lower levels of education than those with cognitive and health
assessments, which may affect the generalizability of these findings. The fact that cognitive
assessments and objective health measures were available for a sub-sample of respondents may be
an indication of the perceived invasiveness or sensitivity of these types of assessments 38. This is not
unique to this study. Mindell et al. note that participation rates for survey health examinations in
Europe have fallen, with fewer respondents having blood sample, weight, and blood pressure
measurements than are interviewed overall 38. In our study, participants without these assessments
were more likely to be older and to have lower levels of education, which may have introduced bias,
as both age and education are associated with cognitive function. Finally, people with known or
suspected dementia were not recruited for wave 1 of TILDA 24,25. Therefore, individuals with more
severe forms of cognitive impairment were not included in this study, and the true association
between cognitive impairment and (non)use of cardiovascular medications may be underestimated.

In conclusion, given the prevalence of poor adherence to medications for chronic conditions, the
extent to which patients actually adhere to medications should be considered when assessing the
impact of cardiovascular medication use on outcomes. This is the first study to examine the
association between cardiovascular medication use and cognitive impairment using pharmacy claims
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data linked to a national population cohort. We found no evidence of an independent association
between use of antihypertensive, antithrombotic or lipid-modifying medications and cognitive
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impairment in this population-based sample of adults aged 50 years and over, irrespective of the
level of adherence to these medications.
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Table 1. Associations between demographic and medication use variables,
and cognitive impairment

Demographic and health variables

No
impairment

Cognitive
impairment

n (%)

n (%)

Male

525 (62.3)

318 (37.7)

Female

663 (62.6)

397 (37.4)

50-64 years

467 (69.1)

209 (30.9)

65-74 years

459 (66.0)

237 (34.0)

75+ years

262 (49.3)

269 (50.7)

Education

None/primary school

400 (51.0)

385 (49.0)

(n=1,901)

Secondary school

497 (66.6)

249 (33.4)

Third/higher level

291 (78.7)

79 (21.3)

Married

778 (67.1)

382 (32.9)

Not married

410 (55.2)

333 (44.8)

Living alone

300 (56.0)

236 (44.0)

Sex

Age

Marital status

Living situation
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p

0.904

<0.001*

<0.001*

<0.001*

<0.001*

Living with others

888 (65.0)

479 (35.0)

Urban (town/city)

655 (66.7)

327 (33.3)

(n=1,901)

Rural

531 (57.8)

388 (42.2)

Lifelong learning

Education/training

135 (82.8)

28 (17.2)

1,053 (60.5)

687 (39.5)

166 (66.1)

85 (33.9)

1,000 (61.7)

622 (38.3)

168 (50.5)

165 (49.65)

1,020 (65.0)

550 (35.0)

Healthy weight

259 (65.1)

139 (34.9)

Overweight/obese

929 (61.7)

576 (38.3)

Hypertension

556 (62.1)

339 (37.9)

No hypertension

632 (62.7)

376 (37.3)

High cholesterol

526 (65.4)

278 (34.6)

No high cholesterol

662 (60.2)

437 (39.8)

Smoker

211 (58.8)

148 (41.2)

Non-smoker

977 (63.3)

567 (36.7)

Physical activity

None

385 (56.7)

294 (43.3)

(n=1,891)

Moderate/High

796 (65.7)

416 (34.3)

Depressive symptoms
(n=1,873)

None/mild

826 (64.5)

455 (35.5)

Moderate/Severe

341 (57.6)

251 (42.4)

Social Participation

Monthly social activity

951 (66.2)

485 (33.8)

(n=1,742)

No social activity

156 (49.4)

160 (50.6)

Anticholinergic

Definite

36 (49.3)

37 (50.7)

burden

None

1,152 (63.0)

678 (37.0)

Antihypertensive

None

644 (67.3)

313 (32.7)
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Location

No education/training

Employment status
(n=1,873)

Working

Disability

IADL/ADL disability

BMI

Blood pressure

Cholesterol

Smoking

Not working

No disability
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<0.001*

<0.001*

0.173

<0.001*

0.220

0.796

0.021

0.113

<0.001*

0.004*

<0.001*

0.0018*

<0.001*
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medications

Antithrombotic
medications

Lipid-modifying
medications

Poor adherence

101 (55.8)

80 (44.2)

Good adherence

443 (57.9)

322 (42.1)

None

788 (65.7)

411 (34.3)

Poor adherence

153 (60.0)

102 (40.0)

Good adherence

247 (55.0)

202 (45.0)

None

680 (63.8)

386 (36.2)

Poor adherence

199 (63.2)

116 (36.8)

Good adherence

309 (59.2)

213 (40.8)

<0.001*

0.198

Note: n=1,903 unless otherwise indicated.
*significant using a Holm-Bonferroni sequentially corrected alpha level

Table 2. Unadjusted and adjusted OR (95% CI) from logistic regression model of cognitive
impairment based on exposure to antihypertensives, antithrombotics,
and lipid-modifying medications

Medication use

Unadjusted Odds

p

Ratio (95% CI)

Adjusted Odds

p

Ratio (95% CI)*

Antihypertensive

None

Ref.

Ref.

medications

Poor adherence

1.63 (1.18, 2.25)

0.003

1.39 (0.95, 2.04)

0.094

Good adherence

1.50 (1.23, 1.82)

<0.001

1.16 (0.88, 1.52)

0.285

Antithrombotic

None

Ref.

Ref.

medications

Poor adherence

1.29 (0.97, 1.69)

0.083

1.13 (0.80, 1.59)

0.488

Good adherence

1.57 (1.26, 1.96)

<0.001

1.26 (0.93, 1.70)

0.138

Lipid-modifying

None

Ref.

Ref.

medications

Poor adherence

1.03 (0.79, 1.33)

0.842

0.88 (0.64, 1.22)

0.457

Good adherence

1.21 (0.98, 1.51)

0.076

0.95 (0.71, 1.25)

0.694

Note: n=1,710. Nagelkerke R2=0.153, Cox-Snell R2=0.112.
*Adjusted for age, sex, education, marital status, location, high cholesterol, hypertension,
disability, depressive symptoms, smoking status, physical activity, social participation and
anticholinergic burden.
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Figure legends
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Figure 1. Flowchart of participants

Appendix 1. TILDA + PCRS (participants with available prescription claims data) demographic and
health variables (Wave 1)

Age M (SD)
Age group

<50*

TILDA sample

TILDA + PCRS

(N=8,504) 

(N=3,176) 

n, %

n, %

63.14 (10.21)

68.46 (10.33)

329

3.87

54

1.70

50-64

4,668

54.89

1,069

33.66

65-74

2,163

25.44

1,089

34.29

>=75

1,344

15.80

964

30.35

3,780

44.45

1,381

43.48

Married

5,966

70.16

1,871

58.91

Not married

2,538

29.84

1,305

41.08

Alone

1,822

21.43

946

29.79

With others

6,682

78.57

2,230

70.21

Education

Primary/none

2,521

29.66

1,469

46.28

(n=8,500, 3,174

Secondary

3,431

40.36

1,162

36.61

Third/higher

2,548

29.98

543

17.11

Working

3,141

36.94

413

13.00

Not working

5,363

63.03

2,763

87.00

Not disabled

7,500

88.19

2,583

81.33

IADL/ADL disability

1,004

11.81

593

18.67

Hypertension

3,088

36.31

1,483

46.69

High cholesterol

3,180

37.39

1,273

40.08

641

7.54

345

10.86

Male
Marital status

Living arrangements

Employment status

Disability

Cardiovascular
conditions

Diabetes
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452

5.32

284

8.94

MI

379

4.46

233

7.34

Stroke

134

1.58

92

2.90

TIA

177

2.08

103

3.24

Irregular heart rhythm

599

7.04

308

9.70

Other CVD

298

3.50

157

4.94

Non-smoker

6,939

81.61

2517

79.25

Smoker

1,564

18.39

659

20.75

Depressive symptoms

None/mild

6,094

72.80

2,102

67.33

(n=8,371, 3,122)

Moderate/severe

2,217

27.20

1,020

32.68

Social participation

No

4,463

52.48

1,832

57.68

Yes

4,041

47.52

1,344

42.32

Physical activity

None

2,682

31.84

1,214

38.53

(n=8,423, 3,151)

Moderate/high

5,741

68.16

1,937

61.47

Cognition (MoCA)

None (≥26)

3,231

52.86

887

40.48

(n=6,112, 2,191)

Mild (18-25)

2,632

43.06

1,139

51.99

249

4.07

165

7.53
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Angina

Smoking



Moderate or Severe (≤17)

Unless otherwise indicated

* Participants under the age of 50 are spouses or partners of recruited participants, and as such, were not
randomly selected and are not representative of the population of Ireland aged under 50. Therefore, these
participants were excluded from the present study.
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