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ABSTRACT
Background  Hypertension is a significant risk factor 
for cardiovascular disease, dementia and chronic kidney 
disease (CKD). Older adults bear the brunt of these 
conditions, and managing hypertension can be especially 
challenging in this cohort. In this study, we apply the 
European Society of Cardiology (ESC) hypertension 
guidelines to adults ≥50 years participating in a nationally-
representative longitudinal study on ageing, providing 
crucial context for guideline implementation among older 
adults.
Methods  Data from waves 1 (2009–2010), 3 (2014–
2015) and 6 (2021–2023) of The Irish Longitudinal Study 
on Ageing were analysed. Hypertension (blood pressure 
(BP) ≥140/90 mm Hg) prevalence, awareness, treatment, 
control (on-treatment BP <130/80 mm Hg) and adherence 
to ESC recommendations were assessed. Subgroup 
analyses included people aged ≥85 years, adults with 
frailty, with CKD and with home BP measurements. 
Data were analysed using Stata V.15.1 applying inverse 
probability weighting.
Results  From wave 3 (n=5329), weighted hypertension 
prevalence was 64.0% (62.4–65.6%). Of these, 55.5% 
were aware and 70.3% were on antihypertensive 
treatment. 32.2% on treatment had controlled BP, 20.9% 
were on dual therapy and 55.2% were taking one ESC-
recommended agent. 87.8%, 77.1% and 76.7% of those 
with hypertension at waves 1, 3 and 6 were undiagnosed, 
untreated or uncontrolled. Hypertension prevalence was 
91.1% (84.7–95.0%) in people ≥85 years and 75.9% 
(69.3–81.5%) in moderate–severe frailty.
Conclusions  In a nationally-representative sample 
of older Irish adults, there is a high prevalence of 
hypertension, with low awareness, control and adherence 
to ESC guidelines.

INTRODUCTION
Hypertension is an important risk factor for 
cardiovascular disease (CVD), the leading 
cause of mortality worldwide.1 In September 
2023, the WHO published its inaugural 
global report on hypertension, revealing 
that the number of individuals with hyper-
tension doubled from 650 million in 1990 to 

1.3 billion in 2019.2 The report emphasises 
that, although hypertension can be effectively 
prevented and treated, it remains a major 
cause of premature death, accounting for an 
estimated 10.8 million avoidable deaths annu-
ally.2 In addition to its contribution to CVD 
and stroke, undertreatment of hypertension 
also likely plays a causal role in the develop-
ment of cognitive dysfunction and dementia.3

In August 2024, the European Society of 
Cardiology (ESC) released updated evidence-
based guidelines for the management of 
elevated blood pressure (BP) and hyperten-
sion.4 These guidelines aimed to build on 
previous guidelines published in 2007, 2013 
and 2018 and incorporated new recommen-
dations based on current evidence, particu-
larly in the area of elevated BP not meeting 
the threshold for a diagnosis of hyperten-
sion.4–7 The guidelines included specific 
subgroups such as people aged ≥85 years, 
those with moderate-to-severe frailty and 
people with chronic kidney disease (CKD) as 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ Hypertension is common and is a major risk factor 
for cardiovascular disease; however, effective man-
agement can be challenging.

WHAT THIS STUDY ADDS
	⇒ This study demonstrates that hypertension remains 
prevalent among adults aged 50 years and older in 
the Irish population across 12 years of follow-up. 
It shows that a significant proportion of those with 
hypertension are either undiagnosed, untreated or 
uncontrolled.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ The findings of this study advocate for the compre-
hensive reform of the diagnosis, management and 
control of hypertension in this population.
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well as an increased emphasis on home BP measurements 
(HBPMs).4

The ESC has defined hypertension as an office systolic 
BP (SBP) value ≥140 mm Hg and/or diastolic BP (DBP) 
values ≥90 mm Hg and in the 2024 guidelines, they 
define elevated BP as an SBP value of 120–139 or a DBP 
value of 70–89. In this study, we apply the ESC hyperten-
sion guidelines released in 2007, 2013, 2018 and 2024 
to adults aged ≥50 years participating in a nationally-
representative longitudinal study on ageing; thereby 
providing crucial context for guideline implementation 
among older adults.

METHODS
Study setting and participants
This study is longitudinal in design using data from the 
1st, 3rd and 6th waves of The Irish Longitudinal Study on 
Ageing (TILDA). TILDA is a population-based prospec-
tive cohort study, representative of community-dwelling 
older adults, living in Ireland.8 The sample was recruited 
in geographical clusters, based on a national directory 
of residential addresses in Ireland, using the RANSAM 
(random sampling) system.9 Each member of the popu-
lation in Ireland aged 50 years and older had an equal 
probability of being invited to participate. Participants 
were invited to complete a computer-assisted personal 
interview (CAPI), a self-complete postal questionnaire 
and a health centre or home-based health assessment 
(HA).10

Data collection in wave 1 was carried out from 2009 to 
2011 and included 8673 participants. Wave 3 data collec-
tion took place from 2014 to 2015 and included 6684 
participants, and data collection in wave 6 took place 
from 2021 to 2023 and included 4337 participants. In the 
TILDA study, participants were generally carried forward 
from one wave to the next. However, they had the option 
to opt out of specific data collection components or 
entire waves and could rejoin in subsequent waves if 
they wished. All participants with BP readings available 
were included in the final analyses at each wave. Exclu-
sions for each wave are demonstrated in online supple-
mental figure 1. All experimental procedures adhered to 
the Declaration of Helsinki and HAs were carried out by 
trained healthcare professionals.

Blood pressure and related measurements
BP was measured by a nurse as part of the HA, either in 
a health centre or in the participant’s own home. Meas-
urements were taken according to a standard protocol at 
an ambient temperature of 20–25°C. A digital automated 
oscillometric BP monitor (Omron M10-IT, Omron, Kyoto, 
Japan) with an arm cuff (22–42 cm) was used to measure 
BP in one arm, at heart height, while the respondent 
was seated comfortably in an upright position. BP was 
recorded twice while seated with a timed interval of 1 min 
between readings. The mean systolic and diastolic read-
ings were obtained from these two measurements.11

Hypertension was defined as a mean SBP value 
≥140 mm Hg and/or mean DBP value ≥90 mm Hg or 
currently taking any antihypertensive medication. Anti-
hypertensive medication use was recorded during the 
CAPI and was classified according to the WHO Anatom-
ical Therapeutic Chemical (ATC) classification system. 
Antihypertensive medication was defined as medica-
tions categorised as C02, C03, C07, C08 and C09 using 
the ATC classification system. Awareness of hypertension 
was defined as self-reporting a doctor-delivered diagnosis 
of high BP or hypertension in the CAPI. Treatment of 
hypertension was initially defined as being on any anti-
hypertensive treatment as identified in the CAPI and was 
then further explored in terms of the use of dual thera-
pies and the use of specific recommended drug classes as 
set out in the ESC guidelines. In line with the changes in 
hypertension treatment targets over the 12-year period of 
data collection in this study, control of hypertension was 
recorded using BP targets of both <140/90 and <130/80 
on antihypertensive medication.

Covariates
Demographic covariates included age, sex and highest 
educational attainment. Baseline cardiovascular risk 
factors and history, including current smoking status, 
problematic alcohol consumption, diabetes status, estab-
lished CVD and level of physical activity were recorded. 
Problematic alcohol consumption was defined as a score 
of >2 on the CAGE (Cutdown, Annoyed, Guilt, Eye-
opener) questionnaire.12 The presence of diabetes or 
CVD (angina, myocardial infarction, stroke, transient 
ischaemic attack, atrial fibrillation or heart murmur) 
was based on the self-report of a doctor’s diagnosis of 
the condition. In terms of physical activity, this was self-
assessed using the International Physical Activity Ques-
tionnaire (IPAQ) short form.13 The IPAQ scoring system 
categorises physical activity as low, moderate or vigorous/
high intensity. Polypharmacy was defined as the regular 
use of five or more medications.14 Multimorbidity is 
defined as two or more coexisting conditions in an indi-
vidual.15 Multimorbidity in this study was defined as the 
self-report of a doctor-delivered diagnosis of two or more 
chronic conditions including diabetes, arthritis, cancer, 
liver disease, kidney disease or heart failure. Self-reported 
kidney disease was not recorded at wave 1.

Several clinical measurements collected during the 
HA were also included in the analysis. These covari-
ates included CKD status (calculated using estimated 
glomerular filtration rate (eGFR)), eGFR, serum total, 
high-density lipoprotein (HDL) and low-density lipopro-
tein (LDL) cholesterol, pulse wave velocity between the 
carotid and femoral arteries (cf-PWV), body mass index 
(BMI), Mini-Mental State Examination and Clinical 
Frailty Scale (CFS) score.

A venous blood sample was taken from consenting 
participants. Cystatin C and creatinine were measured 
simultaneously from frozen plasma using particle-
enhanced and enzymatic immunoturbidimetric 
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assays, as described previously.16 eGFR was estimated 
with the 2021 Chronic Kidney Disease Epidemiology 
Collaboration (CKD-EPI) equation using a combi-
nation of the creatinine and cystatin C measure-
ments. CKD was defined as CKD-EPI eGFR <60 mL/
min. Cystatin C and creatinine were not measured at 
wave 6, therefore eGFR is not available at this wave 
for analysis. Serum total, HDL and LDL cholesterol 
were measured from each sample before freezing 
with an automated enzymatic method. Cf-PWV was 
measured by Pulse Volume Recording (Vicorder) and 
the average of two measurements between the carotid 
and femoral arteries was used. Height and weight 
were measured by the study health practitioner, BMI 
was calculated as weight in kg/height in m2 and was 
included as a participant characteristic.

These measurements were used to assess the degree 
of cardiovascular risk in the population. Cardiovascular 
risk was assessed based on the presence of CKD identi-
fied by eGFR, diabetes status, the presence of established 
CVD, markers of hypertension-mediated organ damage 
(HMOD) including arterial stiffness measured by cf-PWV 
and total cholesterol. These variables also enabled the 
application of the Systematic Coronary Risk Estimation 
2 (SCORE2) and SCORE2-Older Persons algorithms, 
which are estimated based on sex, age, diabetes status, 
smoking history, SBP, total cholesterol and HDL choles-
terol, to the population in line with the ESC guide-
lines.17 18 The CFS was retrospectively operationalised in 
TILDA at waves 1 and 3 using the CFS decision tree and 
six specific domains as described previously.19 20 This facil-
itated the frailty subgroup analysis in this study.

Subgroup analysis
Subgroup analyses were explored using wave 3 data in 
alignment with specified groups highlighted in the 
guidelines. These included those aged 85 years and 
older, people with moderate-to-severe frailty and those 
with CKD. Frailty was assessed using the CFS as recom-
mended by the ESC guidelines. The ESC guidelines 
outline the role of HBPM as a method of out-of-office BP 
measurement.4 For this reason, a further subgroup anal-
ysis was carried out on 1072 participants who had their 
HA including their BP readings completed in their own 
homes.

Statistical analysis
Participant characteristics are presented as unweighted 
sample number (n), weighted percentage and 95% CI or 
mean and SD for each wave of data collection. Descriptive 
statistics were used to calculate prevalence, awareness, 
treatment and control of hypertension. Inverse proba-
bility weighting was applied to account for the complex 
survey design used in TILDA. The population weights 
were calculated based on age, sex and educational attain-
ment of the population in Ireland and aim to adjust for 
selection bias and non-response bias to the HA compo-
nent of the survey. Further detail on the weights applied 

is available elsewhere.21 Data analysis was conducted 
using Stata V.15.1.

Patient and public involvement
TILDA has a patient and public involvement working 
group that contributed to the wave 6 data collection but 
they were not directly involved in this study.

RESULTS
5879 participants at wave 1, 5329 participants at wave 
3 and 3202 participants at wave 6 were included in the 
final analysis. The mean (±SD) age of study participants 
at wave 1 was 63.1 (±9.4) years, increasing to 66.4 (±9.1) 
years and 70.6 (±7.6) years at waves 3 and 6. In wave 1, 
54.2% of participants were female compared with 55% 
and 57% at waves 3 and 6, respectively. Overall, the mean 
SBP and DBP values for each consecutive wave were: 
135.6 (±19.8), 134.3 (±19.4) and 139.1 (±19.4) and 82.4 
(±11.3), 80.8 (±10.7) and 74.9 (±11.2). Table 1 displays 
the survey weighted characteristics of the sample at each 
wave.

Based on the ESC guidelines, the weighted preva-
lence of hypertension at wave 1 was 63.0% (95% CI 
61.5% to 64.4%) increasing to 64% (95% CI 62.4% to 
65.6%) and 71.3% (95% CI 68.6% to 73.9%) at waves 
3 and 6. Hypertension prevalence was higher in men 
than in women (wave 1: 68.0% vs 58.3%, p<0.001, 
wave 3: 68.5% vs 59.9%, p<0.0001, wave 6: 75.3% vs 
67.8%, p<0.0071) and higher in the oldest age group 
compared with the youngest (wave 1: 91.8% vs 51.0%, 
p<0.001, wave 3: 88.0% vs 48.5%, p<0.0001, wave 6: 
84.3% vs 57.0%, p<0.0001).

In terms of BP classification, table 2 demonstrates 
the breakdown by BP categories, suggested by the 
2024 ESC guidelines. Table  3 displays the degree of 
cardiovascular risk in this population and table  4 
demonstrates the degree of cardiovascular risk in the 
hypertensive population. Of those with hypertension, 
53.5% (423 620), 55.5% (421 812) and 56.3% (408 
138) at waves 1, 3 and 6 were aware of their diagnosis 
of hypertension.

59.9% (473 954), 70.3% (534 216) and 71.4% (517 
932) at waves 1, 3 and 6, respectively, were taking an anti-
hypertensive medication as classified by the WHO ATC 
classification system. Among those taking antihyperten-
sion medications, 27.9% at wave 1, 32.2% at wave 3 and 
32.8% at wave 6 achieved BP control below 130/80. In 
terms of adherence to the treatment recommendations 
in the ESC guidelines, 18.6% (147 513), 21% (159 227) 
and 14.4% (104 240) of the hypertensive population were 
prescribed a recommended dual therapy at waves 1, 3 
and 6. Of those on treatment, 49.5% (392 019) at wave 1, 
55.2% (419 761) at wave 3 and 56.9% (412 245) at wave 
6 were taking at least one of the guideline-recommended 
antihypertension agents. This data is demonstrated in 
figure  1. 21.8% of those with hypertension at wave 1 
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and 25.2% at both waves 3 and 6 were prescribed a beta 
blocker.

Unmet need
Based on wave 6 data, collected between 2021 and 2023, 
61.7% or 446 663 people with hypertension in Ireland 
were not appropriately managed according to the 2018 
guidelines, whether they had undiagnosed hypertension, 
were diagnosed but not on treatment or were on treat-
ment but were not controlled to a target BP of <140/90. 
This figure was 74.6% in wave 1 and 62.3% at wave 3, as 
demonstrated in figure 2. Using the lower BP target of 
<130/80, as advised by the 2024 ESC guidelines, 87.8%, 
77.1% and 76.7% of those with hypertension at waves 1, 
3 and 6, respectively, were not appropriately managed. 
Figure  2 demonstrates a detailed breakdown of the 
unmet need in hypertension management in Ireland at 
three time points over the last 12 years.

Subgroup analysis
Older people and frailty
The ESC guidelines identify people aged ≥85 years and 
people with moderate-to-severe frailty at any age as a 
subgroup needing specific attention. As advised by the 
ESC guidelines, frailty was assessed by the CFS in this 
study. Based on wave 3 data collection, the prevalence of 
hypertension in those aged 85 years and older was 91.1% 
(95% CI 84.7% to 95.0%) or 66 349 in terms of popula-
tion. Of those aged 85 years or older with hypertension, 
79.8% (95% CI 70.5% to 86.6%) or 52 914 people were 
on a form of antihypertensive treatment, 53.9% (95% 
CI 44.4% to 63.2%) or 35 790 were prescribed an ESC-
recommended antihypertensive agent and 18.6% (95% 
CI 12.4% to 27.1%) or 12 365 were taking a recom-
mended dual therapy.

Hypertension prevalence in those with moderate-to-
severe frailty, defined as a CFS of 6 or more, was 75.9% 
(95% CI 69.3% to 81.5%) or 66 191 people. Of those 
with frailty and hypertension, 85.8% (95% CI 79.6% to 
90.3%) or 56 768 people were on a form of antihyper-
tensive treatment, 61.2% (95% CI 53.0% to 68.8%) or 
40 514 people were prescribed an ESC-recommended 
antihypertensive agent and 19.6% (95% CI 13.6% to 
27.4%) or 12 973 people were taking a recommended 
dual therapy. Figure 3 demonstrates a comparison of the 
total population, those aged 85 years or more and those 
with moderate-to-severe frailty in terms of hypertension 
management.

Chronic kidney disease
Another patient group highlighted by the ESC guidelines 
is those with CKD. This group was assessed at wave 3 in 
this study due to the availability of kidney biomarkers. 
In those with CKD, the overall prevalence of hyperten-
sion (population on antihypertensive medication or 
with BP ≥140/90) was 88.1% (95% CI 84.2% to 91.2%). 
32.4% (95% CI 27.6% to 37.8%) of those with CKD had 
elevated BP while 49.2% (95% CI 43.4% to 55.1%) had P
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hypertension, not accounting for antihypertensive use. 
88.9% (95% CI 84.0% to 92.4%) of those with hyperten-
sion in CKD were on at least one antihypertensive medi-
cation. 49.6% (95% CI 40.1% to 60.5%) of those on treat-
ment were controlled to a BP target of 140/90 in line 
with the guidelines at the time of data collection.

In terms of adherence to ESC recommendations, of 
those with hypertension and CKD Stage I–III, 25.6% 
(95% CI 20.4% to 31.5%) were taking a recommended 
combination therapy and 67.1% (95% CI 59.8% to 
73.7%) were taking a medication from one of the recom-
mended drug classes. For those with CKD Stage IV or 
higher, 24.6% (95% CI 17.0% to 34.2%) were taking a 

recommended combination therapy and 74.1% (95% CI 
64.1% to 82.0%) were taking a medication from one of 
the recommended drug classes.

Home blood pressure measurement
At wave 3, the mean age of the home assessment (HO) 
group was 72.1 (±10.3) compared with 65.0 (±8.2) in the 
health centre assessment (HC) group. The prevalence of 
hypertension was higher in the HO group compared with 
the HC group (81.1% vs 59.5%, p=0.0000). Awareness of 
hypertension was similar between both groups: 58.1% for 
HO and 54.6% for HC (p value=0.18).

Table 2  BP categories

BP category

Weighted 
prevalence 
wave 1, % (CI)

Population 
count wave 1

Weighted 
prevalence 
wave 3, % (CI)

Population 
count wave 3

Weighted 
prevalence 
wave 6, % (CI)

Population 
count wave 6

Non-elevated BP 18.1 (17.0 to 19.3) 227 645 20.0 (18.7 to 21.4) 237 271 15.3 (13.3 to 17.6) 155 916

Elevated BP 37.3 (36.0 to 38.7) 469 409 39.9 (38.3 to 41.6) 474 038 40.7 (37.8 to 43.6) 413 437

Hypertension* 44.6 (43.1 to 46.0) 560 360 40.1 (38.4 to 41.8) 475 698 44.0 (40.9 to 47.1) 446 663

Total 100 1 257 415 100 1 187 007 100 1 016 016

Table 2 displays weighted percentages and counts of individuals per BP category across waves. The elevated BP category was added in the 
2024 ESC guidelines. Waves 1, 3 and 6 used the 2007, 2013 and 2018 ESC guidelines, respectively, all defining hypertension as office SBP 
≥140 mm Hg and/or DBP ≥90 mm Hg.
*Excludes those with hypertension controlled on treatment.
BP, blood pressure; DBP, diastolic blood pressure; ESC, European Society of Cardiology; SBP, systolic blood pressure.

Table 3  Cardiovascular risk in the elevated BP category

Cardiovascular risk factor

Weighted 
prevalence 
wave 1 (CI)

Population 
count 
wave 1

Weighted 
prevalence 
wave 3 (CI)

Population 
count 
wave 3

Weighted 
prevalence 
wave 6 (CI)

Population 
count wave 
6

Established clinical cardiovascular 
disease

30.7 (28.3 to 33.1) 143 912 22.1 (19.9 to 24.3) 104 528 12.9 (10.0 to 16.5) 53 356

Moderate-to-severe chronic kidney 
disease (eGFR <60 mL/min/1.73 m2)

8.9 (7.5 to 10.6) 38 095 11.0 (9.2 to 13.0) 46 338 1.6 (0.7 to 3.8)* 6638*

Other forms of hypertension-mediated 
organ damage (cf-PWV >10 m/s)

39.3 (37.0 to 41.8) 184 694 40.5 (37.9 to 43.1) 191 805

Diabetes mellitus 7.5 (6.4 to 8.9) 35 416 10.1 (8.5 to 11.8) 47 702 11.4 (8.9 to 14.5) 47 277

Familial hypercholesterolaemia 
(probable=total cholesterol 
>7.5 mmol/L)

1.5 (1.0 to 2.3) 7225 0.6 (0.3 to 1.2) 3005 0.5 (0.1 to 1.8) 2048

Total number with at least one high CVS 
risk condition

64.6 (62.2 to 66.9) 303 068 59.9 (57.2 to 62.4) 283 719

Total number with at least one high CVS 
risk condition excluding high PWV

38.0 (35.6 to 40.4) 178 165 34.4 (32 to 37) 163 223 24.4 (20.4 to 28.9) 100 987

SCORE2 ≥10% 4.6 (3.8 to 5.7) 21 734 7.6 (6.2 to 9.2) 36 031 6.9 (5.1 to 9.2) 28 400

SCORE2-OP ≥10% 16.5 (14.8 to 18.5) 77 855 23.0 (20.7 to 25.5) 109 036 30.7 (26.3 to 35.4) 126 840

Table 3 demonstrates the breakdown of cardiovascular risk by risk factor and by SCORE2 or SCORE2-OP algorithm in those with elevated 
BP.
*Kidney disease only identified by self-reported kidney disease at wave 6 as creatinine and cystatin C not available.
†CVS - Cardiovascular
BP, blood pressure; cf-PWV, pulse wave velocity between the carotid and femoral arteries; eGFR, estimated glomerular filtration rate; 
SCORE2, Systematic Coronary Risk Estimation 2; SCORE2-OP, Systematic Coronary Risk Estimation 2-Older Persons.
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In terms of treatment, the HO group were more likely 
to be taking some form of antihypertensive medication 
(76.8% vs 67.9%, p=0.0001). The rates of adherence to 
the guidelines in terms of dual therapy and the use of 
recommended drug classes were similar between the two 
groups: dual therapy: HO 21.7% vs HC 19.4% (p=0.30) 
and recommended drug classes: HO 57.5% vs HC 54.4% 
(p=0.23). Of those on treatment, 34.2% of those in the 
HC group were controlled to a BP <130/80 compared 
with 27.5% in the HO group (p=0.019). Online supple-
mental figure 2 demonstrates a comparison of those with 
home versus health centre-based BP measurements in 
terms of hypertension management.

DISCUSSION
This study demonstrates a high prevalence of hyperten-
sion (71%) in community-dwelling adults over 50 years 
old in Ireland. This corresponds to an estimated hyper-
tension burden of over 700 000 people at each wave in this 
population group. For context, at the time of wave 6 data 
collection, Ireland’s population of community-dwelling 
adults over 50 years old was estimated to be 1.1 million 
people based on 2022 census data.22 This study also high-
lights poor adherence to the 2007, 2011, 2018 and 2024 
ESC hypertension guidelines.4–7

Hypertension prevalence was higher in men than 
in women. According to the most recent data, 76.7% 
of those with hypertension were not appropriately 
managed. This means that they were either diagnosed 

with hypertension but not on treatment, on treatment for 
hypertension but not controlled to a BP target of 130/80 
or that they had undiagnosed hypertension. Applying a 
BP target of 140/90, 61.7% of those with hypertension 
were not appropriately managed.

At wave 6, 56.3% of participants were aware of their 
diagnosis of hypertension and 71.4% were on some form 
of antihypertensive medication. However, only 14.4% of 
the hypertensive population were prescribed a recom-
mended dual therapy and 56.9% were taking at least 
one of the ESC guidelines recommended antihyperten-
sive agents. Given that data collection for waves 1 and 3 
took place in 2009–2010 and 2014–2015, respectively, it 
is worth noting that although the 2007 and 2013 Euro-
pean hypertension guidelines stated that monotherapy 
only achieves BP control in a limited number of people, 
they only recommended the prescription of dual therapy 
at the initiation of treatment in the case of high baseline 
BP or high cardiovascular risk and favoured the addition 
of further agents after a period of failed monotherapy in 
other groups.5 6

The 2018 guidelines, published prior to wave 6 
data collection, and the most recent 2024 ESC guide-
lines recommend starting with dual therapy in most 
patients. The first-line treatment advised is a combina-
tion of angiotensin-converting enzyme inhibitor (ACEi) 
or angiotensin receptor blocker (ARB) and calcium 
channel blocker (CCB) or thiazide diuretic or thiazide-
like diuretic.4 7 As per the 2018 and 2024 guidelines, beta 

Table 4  Cardiovascular risk in the hypertension category

Cardiovascular risk factor

Weighted 
prevalence 
wave 1 (CI)

Population 
count wave 
1

Weighted 
prevalence 
wave 3 (CI)

Population 
count 
wave 3

Weighted 
prevalence 
wave 6 (CI)

Population 
count 
wave 6

Established clinical cardiovascular 
disease

35.7 (33.4 to 38.2) 200 312 22.8 (20.7 to 25.1) 108 410 11.2 (8.8 to 14.2) 50 121

Moderate-to-severe chronic kidney 
disease (eGFR <60 mL/min/1.73 m2)

13.6 (11.8 to 15.5) 68 205 16.4 (13.8 to 19.4) 70 249 0.8 (0.3 to 1.9) 3378

Other forms of hypertension-mediated 
organ damage (cf-PWV >10 m/s)

51.5 (49.0 to 54.0) 288 669 48.8 (46 to 51.7) 232 285

Diabetes mellitus 8.9 (7.7 to 10.3) 49 957 8.9 (7.5 to 10.6) 42 383 10.9 (8.4 to 14.0) 48 494

Familial hypercholesterolaemia 
(probable=total cholesterol 
>7.5 mmol/L)

1.7 (1.2 to 2.3) 11 127 0.9 (0.5 to 1.5) 4355 0.2 (0.07 to 0.8) 1064

Total number with at least one high CVS 
risk condition

80.8 (79.0 to 82.4) 452 559 70.3 (67.8 to 72.8) 334 574

Total number with at least one high CVS 
risk condition excluding high PWV

45.5 (43.2 to 47.8) 254 975 37.8 (35.1 to 40.5) 179 695 21.4 (18.0 to 25.3) 95 683

SCORE2 ≥10% 14.6 (13.0 to 16.2) 81 659 16.9 (15.0 to 19.1) 80 472 17.3 (13.8 to 21.5) 77 316

SCORE2-OP ≥10% 37.5 (35.3 to 39.8) 210 394 37.4 (34.4 to 40.5) 177 758 41.5 (37.0 to 46.2) 185 486

Table 4 demonstrates the breakdown of cardiovascular risk by risk factor and by SCORE2 or SCORE2-OP algorithm in those with 
hypertension.
*CVS - Cardiovascular 
cf-PWV, pulse wave velocity between the carotid and femoral arteries; eGFR, estimated glomerular filtration rate; SCORE2, Systematic 
Coronary Risk Estimation 2; SCORE2-OP, Systematic Coronary Risk Estimation 2-Older Persons.
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blockers can be used at any stage of combination therapy 
and are most appropriate in those with indications such 
as heart failure, angina, postmyocardial infarction and 
atrial fibrillation.4 7 25.2% of the population at waves 3 
and 6 were prescribed a beta blocker.

Among those on treatment for hypertension at wave 6, 
32.8% achieved BP control to <130/80, while a further 
21% reached a target BP of <140/90. All ESC guidelines 
over the period of data collection except the 2013 guide-
lines suggest a BP target of <130/80 if tolerated in suit-
able patients while the 2024 guidelines advise this lower 
target in most patients.4–7 Of those with hypertension at 
wave 3, 85.5% had high cardiovascular risk.

The 2024 ESC guidelines place increased emphasis on 
the category of elevated BP, not meeting the criteria for 
hypertension.4 In this study, those with elevated BP ranged 
from 37.3% to 40.7% of the population, amounting to 
approximately 450 000 people aged 50 years and older at 
each wave as shown in table 2. Most of this group at wave 3, 
71.0% or 346 209 people had evidence of high cardiovas-
cular risk. As advised by the guidelines, those with estab-
lished CVD, moderate-to-severe CKD, diabetes, probable 
familial hypercholesterolaemia or evidence of hyperten-
sion mediated organ damage, for example, pulse wave 
velocity >10 m/s have a high cardiovascular risk and may 
benefit from antihypertensive treatment to similar targets 
as for those with documented hypertension.4

In terms of the subgroup analyses, the prevalence of 
hypertension in those over 85 years was 91.1% (95% CI 
84.7% to 95.0%), while in those with moderate-to-severe 
frailty, prevalence was 75.9% (95% CI 69.3% to 81.5%). 
As demonstrated in figure 3, people aged ≥85 years and 
those with moderate-to-severe frailty were less likely to 
have undiagnosed hypertension. Interestingly, those with 
higher frailty scores were more likely to be taking antihy-
pertensive medications, including those recommended 
by the ESC guidelines, and had similar rates of BP control 
<130/80 mm Hg when compared with the overall popu-
lation. As demonstrated in figure 3, this contrasted with 
those aged ≥85 years who had lower rates of antihyperten-
sive use when compared with those with frailty, perhaps 
reflecting a tendency to deprescribe in older age rather 
than in frailty.

The prevalence of hypertension in those with CKD was 
88.1%. In CKD, the ESC guidelines recommend the use 
of combination therapy to control BP. This should consist 
of either ACEi or ARB with a CCB or a thiazide/thiazide-
like diuretic if eGFR levels are ≥45 mL/min/1.73 m2 
(CKD Stage IIIa). In patients with an eGFR below 30 mL/
min/1.73 m2, thiazide/thiazide-like diuretics should 
generally be replaced by loop diuretics. The transi-
tion from treatment with a thiazide/thiazide-like to a 
loop diuretic should be individualised in patients with 
eGFR values between 30 and 45 mL/min/ 1.73 m2.4 6 7 

Figure 1  HTN management in Ireland. This bar chart depicts various aspects of HTN management over three time points: 
wave 1 (2009–2011), wave 3 (2014–2015) and wave 6 (2022–2023). The chart includes six groups; (1) HTN awareness: the 
proportion of individuals who are aware of their diagnosis of HTN. (2) HTN treatment: the proportion of individuals with HTN 
receiving any form of antihypertensive treatment. (3) HTN control <140/90: the proportion of individuals on treatment whose 
BP is below 140/90. (4) HTN control <130/80: the proportion of individuals on treatment whose BP is below 130/80. (5) 
Dual therapy: the proportion of individuals prescribed a dual antihypertensive therapy recommended by the 2024 ESC HTN 
guidelines. (6) ESC-recommended drug: the proportion of individuals prescribed any antihypertensive agent recommended by 
the guidelines. The blue bars represent the data from wave 1, the orange bars represent the data from wave 3 and the green 
bars represent data from wave 6. Weighted prevalence for each group, expressed as a percentage is displayed on the y-axis 
and error bars represent the 95% CIs for each category. BP, blood pressure; ESC, European Society of Cardiology; HTN, 
hypertension.
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Similarly to the frailty subgroup, those with later stages 
of CKD were more likely to be prescribed these recom-
mended agents. These findings may indicate that those 
with significant comorbidities and consequently more 
healthcare contacts or specialist input are more likely to 
be adequately managed in terms of hypertension.

The subgroup of those with HBPMs also demonstrated 
a higher prevalence of hypertension (81.1%). The idea 
proposed previously that home BP might lead to less 
defined hypertension or less need for treatment does not 
appear to be the case in this cohort.23 When compared 
with those who had a health centre-based assessment, the 
HO group were less likely to have undiagnosed hyperten-
sion (18.5% vs 28.1%, p<0.0001) but more likely to be 
on treatment with suboptimal control (55.6% vs 44.7%, 
p<0.0001).

The ESC guidelines state that HBPM can be consid-
ered in addition to office BP measurements (OBPM) and 
ambulatory BP measurements (ABPM).4 However, HO 
in this study may have been biased toward patients with 
more comorbidities and did not follow the ESC guide-
line recommendations of monitoring home BP for 7 days 
with duplicate morning and evening measurements. The 
importance of the results of this subgroup in the care 
of older people in the community is an awareness that 
HBPM may lead to higher hypertension prevalence.

A previous TILDA study, published by Murphy et al in 
2016, found hypertension prevalence to be 63.7%, with 
similarly low levels of hypertension awareness, treatment 
and control.11 Our study adds to this cross-sectional study 
by examining hypertension prevalence over 12 years of 
follow-up, by assessing adherence to the most recent 
European hypertension guidelines and by performing 
subgroup analyses for those aged 85 years and older and 
for those with frailty, CKD and HBPMs.

Similarly, hypertension prevalence in adults over 45 
years old was 62% when estimated by Barron et al using 
data from SLÁN (Survey of Lifestyle, Attitudes and Nutri-
tion) in 2007.24 The 2023 WHO hypertension profile for 
Ireland states that hypertension prevalence, based on 
2019 STEPwise approach to noncommunicable disease 
risk factor surveillance data, was 32%.25 This profile 
reports that 50% of those with hypertension are diag-
nosed, 41% are treated and 24% are controlled; however, 
this was based on an age range of 30–79 years as opposed 
to 50 years and over in TILDA. A 2009 study on hyper-
tension in Ireland found that less than half of those with 
elevated BP on a one-off reading were on treatment and 
less than half of those on treatment had BP controlled.26

This is not a uniquely Irish problem. Studies from other 
European countries, such as Germany and Belgium, have 
likewise reported low levels of hypertension control.27 28 

Figure 2  Unmet need in hypertension management in Ireland. This bar chart illustrates the distribution of the Irish population 
aged 50 years and older across five hypertension management groups. Data was collected at three time points: wave 1 
(2009–2011), wave 3 (2014–2015) and wave 6 (2022–2023). The five groups are: (1) Diagnosed, not treated: individuals with a 
diagnosis of hypertension but not prescribed any antihypertensive treatment. (2) Undiagnosed: individuals with hypertension 
who have not been diagnosed. (3) Treated, not controlled: individuals receiving treatment for hypertension but without achieving 
adequate BP control. (4) Treated and controlled to BP <140/90: individuals receiving treatment and achieving adequate BP 
control (BP <140/90). (5) Treated and controlled to BP <130/80: individuals receiving treatment and achieving adequate BP 
control (BP <130/80). The blue bars represent the data from wave 1, the orange bars represent the data from wave 3 and the 
green bars represent data from wave 6. Weighted prevalence for each group, expressed as a percentage, is displayed on the 
x-axis and error bars represent the 95% CIs for each category. BP, blood pressure.
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The CARLA (Cardiovascular Disease, Living, and Ageing 
in Halle) study in Germany, which examined a cohort 
with a mean age of 64.4 years, found a hypertension 
prevalence of 74.4%.27 Notably, it reported higher levels 
of hypertension awareness compared with our findings, 
with awareness increasing over the follow-up period. 
A recent Belgian study observed comparable levels of 
undiagnosed hypertension to those in our cohort.28 On 
a broader scale, an international study published in the 
Lancet in 2019 examined trends in hypertension among 
individuals aged 40 and older up to 2017.29 While the 
study highlighted significant improvements in awareness, 
treatment and control during the 1990s and 2000s, it 
also noted a concerning plateau thereafter.29 Drawing on 
data from sources such as the US National Health and 
Nutrition Examination Survey and the Health Survey for 
England, the study revealed substantial intercountry vari-
ability. Even in the best-performing nations, treatment 
rates peaked at 80%, with control rates remaining below 
70%.29

This study applies the ESC hypertension guide-
lines to adults aged ≥50 years participating in a 

nationally-representative longitudinal study of ageing, 
thereby providing crucial context for guideline imple-
mentation among older adults. The strengths of this 
study include the involvement of a large, population-
representative cohort of community-dwelling older 
adults. Comprehensive data collection, standardised HAs 
and ongoing follow-up with extensive longitudinal data 
further enhance the robustness of this study. In addition, 
TILDA can look at older age, frailty and CKD subgroups 
as well as home BP as specified in the ESC Guidelines.

This study has some limitations, some of the variables 
including established CVD and diabetes status are based 
on participants’ self-report of a doctor-delivered diag-
nosis which could be subject to recall bias. In terms of 
hypertension measurement, it is well documented that 
BP readings can be inappropriately high or low in health-
care settings, termed either ‘white coat hypertension’ or 
‘masked hypertension’. This may cause over or under-
estimation of hypertension prevalence.30 31 ‘White-coat 
hypertension’ refers to those who are not on treatment for 
hypertension and have an elevated OBPM with a normal 
ABPM and affects 15–30% of those with an elevated 

Figure 3  Hypertension management compared by older age and frailty. This bar chart illustrates the distribution of those 
aged 85 years and older and those with moderate-to-severe frailty and compares these groups to the Irish population aged 50 
years and older across five hypertension management categories. Data was collected at wave 3 (2014–2015). The five groups 
are: (1) Diagnosed, not treated: individuals with a diagnosis of hypertension but not prescribed any antihypertensive treatment. 
(2) Undiagnosed: individuals with hypertension who have not been diagnosed. (3) Treated, not controlled: individuals receiving 
treatment for hypertension but without achieving adequate BP control. (4) Treated and controlled to BP <140/90: individuals 
receiving treatment and achieving adequate BP control (BP <140/90). (5) Treated and controlled to BP <130/80: individuals 
receiving treatment and achieving adequate BP control (BP <130/80). The purple bars represent those with moderate-to-severe 
frailty, defined as a Clinical Frailty Scale of 6 or more, the green bars represent those aged 85 years and older and the blue bars 
represent the full study cohort at wave 3 data collection. Weighted prevalence for each group, expressed as a percentage, is 
displayed on the x-axis and error bars represent the 95% CIs for each category. BP, blood pressure.
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OBPM.30 ‘Masked hypertension’ is defined as those who 
are not on treatment for hypertension, who have normal 
OBPM and are hypertensive out of office and affects an 
estimated 32% of those with normal OBPM.31 Regarding 
the assessment of the degree of cardiovascular risk, ECG 
and urinalysis data for left ventricular hypertrophy and 
albuminuria, respectively, were unavailable in the data 
set, so the extent of HMOD including CKD may have 
been underestimated.

HBPMs were only included for those participants who 
chose to have their HA conducted in their home, so this 
group may be subject to selection bias, likely toward indi-
viduals with a greater number of comorbidities. In terms 
of the attrition rate between waves, this can be explained 
by a combination of mortality, participants withdrawing 
from the study, participants opting in or out of the wave 
1, 3 or 6 HA or opting out of wave 3 or 6 altogether.

Public awareness of hypertension, as well as the current 
levels of screening and management of individuals diag-
nosed with hypertension, needs critical attention. In 
Ireland, at present, primary care employs the Oppor-
tunity Case Finding programme to identify those with 
elevated BP and other cardiovascular risk factors. Indi-
viduals diagnosed with hypertension are then registered 
on the Annual Chronic Disease Management Prevention 
Programme for annual review.32 However, this system is 
exclusive to medical card or general practitioner visit 
card holders and hypertension is not included in the 
Structured Chronic Disease Treatment Programme. 
The existing programme covers asthma, type 2 diabetes, 
chronic obstructive pulmonary disease and CVDs, which 
encompass heart failure, ischaemic heart disease, cere-
brovascular disease (stroke or transient ischaemic attack) 
and atrial fibrillation.32

In addition, CKD is not yet included in this scheme 
even though it is a major risk factor for both hyperten-
sion and CVD.32 Furthermore, adequate treatment of 
hypertension in CKD is necessary to avoid progressive 
loss of kidney function leading to end stage renal disease, 
requiring management with dialysis or kidney trans-
plant.33 Another challenge is the heterogeneous use of 
clinical guidelines in Ireland, while many practitioners 
favour the ESC guidelines, others continue to reference 
National Institute for Health and Care Excellence recom-
mendations. There is currently no formal consensus 
on hypertension guideline use in either primary or 
secondary care in Ireland.

In conclusion, this study identifies a high prevalence 
of hypertension in community-dwelling adults over 50 in 
Ireland, alongside poor adherence to European hyper-
tension guidelines. Furthermore, the results highlight a 
significant unmet need in terms of hypertension manage-
ment in Ireland. The findings of this study advocate for a 
comprehensive reform in the identification and manage-
ment of hypertension given the proven benefits of hyper-
tension management including reduced CVD, CKD, 
cerebrovascular disease and dementia.3 34 35 Aligning 
with the United Nations’ Decade of Healthy Ageing, it 

is imperative to emphasise the appropriate management 
of this identifiable and treatable condition to prevent 
complications and extend healthy life expectancy going 
forward.36
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