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Abstract
Background  The management of hypertension is primarily performed in primary care settings in many health systems. 
However, two groups of patients often require specialist input: patients with resistant hypertension (RH) and young adults 
with hypertension.
Aims  To elucidate these groups by examining the characteristics of patients attending an Irish hypertension service, thus 
informing future management of hypertension.
Methods  Patients were recruited at consecutive hypertension clinics at St James Hospital, Dublin from July to September 
2019. Following patient consent, patient data were recorded to identify patient characteristics as well as the results of inves-
tigations, blood pressure (BP) measurements and the anti-hypertensive treatment of the study participants which were then 
analysed.
Results  Two hundred thirty-six patients were included in the study. Compared to those without RH, the RH group were more 
likely to be obese (OR 2.59 [95% CI 1.06 to 6.33]), to have cardiovascular disease (OR 3.07 [95% CI 1.56 to 6.02]) and to 
have a non-dipping BP pattern (OR 3.86 [95% CI 1.57 to 9.47]).
Young adults comprised 27% of the cohort. Forty-seven percent of these patients were obese, 15.9% had hypertension in 
pregnancy and 22.2% had chronic headaches. Despite being prescribed less anti-hypertensives (1.41 vs 2.28; p < 0.05), the 
majority of young patients had a BP less than 140/90 mmHg, comparing favourably with older patients (OR 2.25 [95% CI 
1.20 to 4.27]).
Conclusion  This contemporary study highlights the high prevalence of obesity among RH patients and young adults with 
hypertension. Findings suggest that programs to combat hypertension must include interventions to address obesity.
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Background

Most of the care for hypertension is provided in a primary 
care setting. There is a paucity of recent studies characteris-
ing patients attending specialist hypertension clinics, with 
much research around hypertension focusing on systematic 

reviews, meta-analyses of previous studies and public health 
aspects of the condition. From our practice, and in line with 
international guidance, two groups of patients are frequently 
referred to our specialist hypertension clinic — those with 
resistant hypertension (RH) and young adults with hyperten-
sion. A contemporary characterisation of these cohorts may 
inform their clinical management.

Resistant hypertension is variably defined but most 
guidelines agree that the term refers to patients whose 
blood pressure remains uncontrolled blood pressure while 
on three anti-hypertensive agents, including a diuretic [1, 
2]. Patients with RH should be considered for a referral 
to a specialist hypertension clinic to achieve blood pres-
sure (BP) control [1]. Estimates for the prevalence of RH 
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show significant variation from 2.9 to 43% depending on 
the population studied and RH definition used [3–7]. RH 
patients are more likely to be older, male and black [8]. 
RH is associated with obesity, obstructive sleep apnoea 
(OSA), left ventricular hypertrophy (LVH), chronic kid-
ney disease (CKD), type 2 diabetes mellitus (T2DM) and 
metabolic syndrome [6–9].

A second group frequently referred to a specialist hyper-
tension clinic are young adults with hypertension; those 
between the ages of eighteen and thirty-nine [1, 10]. It is dif-
ficult to determine the prevalence of hypertension in young 
adults, though observational data from a US cohort provided 
a figure of 19% for those aged twenty-four to thirty-two, 
though just 4% of adolescents in NHANES had hypertension 
[11, 12]. Compared to older adults, young adults with hyper-
tension have poorer awareness of the condition, are less 
likely to be treated and much less likely to have their blood 
pressure controlled as a result [11, 13]. Much of the evidence 
regarding young adults with hypertension is derived from 
the US-based CARDIA study [14]. However, this cohort was 
recruited in 1985–1986 and thus does not provide an up-to-
date profile of young adults with hypertension.

The aims of this study included:

	 i.	 Determining the clinical characteristics of patients 
with RH attending a specialist hypertension clinic to 
compare to those without resistant hypertension and 
previously described cohorts, as well as identifying 
their anti-hypertensive regimens.

	 ii.	 Describing the cohort of young patients attending the 
clinic in terms of comorbidities to identify subgroups, 
based on their comorbidities and risk factors, who may 
warrant further elucidation and management proto-
cols.

Methods

Study setting and consent

The methods of this study have been described previously 
[15]. This study was initiated in July 2019 and involved 
patient recruitment over a 3-month period at the Hyperten-
sion Clinic at St James’s Hospital, Dublin. The study was 
observational and pragmatic so the workflow of the clinic 
was not disrupted.

Consent for inclusion in the study was requested from all 
adult (18 years and older) patients attending the specialist 
hypertension clinic at St James’s Hospital whose primary 
issue was hypertension. The study was GDPR compliant and 
approved by our institutional Research Ethics Committee.

Data collection and analysis

Clinical and sociodemographic data were extracted from 
the patient’s medical record at their current visit. A diagno-
sis of cardiovascular disease (CVD) was taken as a disease 
affecting cardiac or vasculature system, e.g. ischemic heart 
disease (IHD), coronary artery disease (CAD), peripheral 
vascular disease, stroke, transient ischemic attack (TIA), 
cardiac arrhythmia, valvular heart disease and congestive 
cardiac failure (CCF) [16]. A mental health illness was one 
of the following: depression, generalised anxiety, bipolar 
affective disorder and schizophrenia. Patient height was 
measured at the first clinic visit and weight was routinely 
taken at every clinic visit (unless the patient refused or could 
not be weighed), allowing body mass index (BMI) to be cal-
culated. The patient’s medications were derived from their 
medical record. The patient’s updated medication list and 
their adherence to the medication is checked during each 
consultation (the study did not include further measures of 
medication adherence).

Methods for clinic and ambulatory BP were previously 
described at length [15]. Clinic blood pressure was com-
pared to recommended targets in the recent European Soci-
ety of Hypertension (BP < 130/80 mmHg for those under 
65 years and < 140/80 mmHg for those ≥ 65) and American 
Hypertension Association guidelines (BP < 130/80 mmHg) 
as well as a target of < 140/90 mmHg recommended by the 
National Institute of Health and Care Excellence [1, 2, 17]. 
Non-dipping blood pressure was as described in the 2018 
ESC/ESH guidelines, a ratio of > 0.9 when average night BP 
is compared to daytime average on ABPM. A diagnosis of 
moderate/severe CKD was made if the patient’s estimated 
glomerular filtration rate (calculated using the Modification 
of Diet in Renal Disease formula) was < 60 mL/min per 1.73 
m2 on two occasions 3 months apart [18]. The term ‘hyper-
tension in pregnancy’ was used if a diagnosis of hyperten-
sion was made during a previous pregnancy in a manner 
consistent with the ESC/ESH definition [1].

Those with RH were identified as being on three anti-
hypertensive drugs, including at least one diuretic, and not 
having office systolic and diastolic BPs less than 140 mmHg 
and/or 90 mmHg, respectively, or those on four or more 
anti-hypertensive drugs [1]. If a valid ABPM was available, 
white coat hypertension (WCH) was also excluded before 
the patient was included in the RH group. Young adults with 
hypertension were those between the ages of 18 and 39 years 
of age at the first visit to the clinic. Hypertension mediated 
organ damage (HMOD) was identified by available tests 
results including LVH on echocardiogram reports, CKD 
and/or proteinuria/albuminuria confirmed by protein/albu-
min creatinine ratio. Statistical analysis included standard 
two tailed t-test for continuous variables and the chi-squared 
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test for differences in proportions. Chi-squared tests included 
risk analyses with odds ratio and confidence intervals as 
outputs. As standard, the minimum level of statistical sig-
nificance was 5% (p < 0.05). Analyses were performed using 
Microsoft Excel and SPSS software version 25 (IBM Corp, 
Armonk, NY, USA).

Results

Resistant hypertension

Clinical characteristics

A total of 236 participants were enrolled in this study 
between July and September 2019. Anthropological meas-
urements were available for 171 patients and 120 had a valid 
ABPM. Patients with RH constituted 19.5% of the study 
cohort, while the majority of the study cohort without RH 
had a blood pressure in the controlled range (Fig. 1). Of 
note, 87% of the RH had a valid ABPM which enabled the 
exclusion of WCH in these cases. Figure 1 shows that those 
with RH were older (61.7 versus 50.7 years, p < 0.001) and 
more likely to be ≥ 65 years (odds ratio [OR] 3.13, 95% con-
fidence interval [CI] 1.60 to 6.13, p = 0.001).

Table 1 shows the clinical characteristics of RH patients 
compared to non-resistant. A female predominance was 
evident for the study cohort, and this was reflected in the 
resistant group. Average BMI for RH patients was 34 kg/
m2 and RH patients were significantly more likely to be 
obese (OR 2.57, 95% CI 1.06 to 6.24, p = 0.033). Indeed, 
69.2% of RH patients were obese and 96% were either obese 

or overweight. Other components of metabolic syndrome 
were evidently increased in the RH group; more RH patients 
had hypercholesterolemia (OR 2.61, 95% CI 1.35 to 5.05, 
p = 0.004) and type 2 diabetes mellitus (OR 2.65, 95% CI 
1.13 to 6.23, p = 0.021).

Both resistant and non-resistant groups had similar per-
centage of patients diagnosed with mental health illness, 
17.4% in each group. In terms of lifestyle factors, a quarter 
of the RH group were currently, or had previously, consumed 
alcohol to excess compared to 13.6% of the non-RH group 
(OR 2.23, 95% CI 1.02 to 4.84, p = 0.040) though there was 
no significant difference in smoking rates (Table 1).

A non-dipping nocturnal BP pattern was highly prevalent 
in the RH group at 79.4%, while this pattern was identified in 
50% of the non-RH patients (Fig. 2, OR 3.86, 95% CI 1.57 
to 9.47, p = 0.002). Consistent with this finding, and with 
the prevalence of obesity in the RH group, OSA was a more 
frequent comorbidity in RH patients (OR 4.08, 95% CI 1.40 
to 11.93, p = 0.006).

In terms of the consequences of hypertension, those with 
RH were more likely to have HMOD (OR 4.44, 95% CI 
2.17 to 9.10, p < 0.001) and a prior diagnosis of CVD was 
more often reported in the RH group (50%) compared to the 
non-RH group (26%). One-third of RH patients had chronic 
kidney disease, again a higher prevalence compared to the 
non-RH group (OR 4.10, 95% CI 1.88 to 8.97, p < 0.001).

Anti‑hypertensive medications

The majority of the RH patients were taking calcium chan-
nel blockers (83%) and either an angiotensin converting 
enzyme inhibitor (ACEi) or an angiotensin-II receptor 
blocker (ARB) (96%). Also, 63% of RH patients were on a 
thiazide or thiazide-like diuretic. Figure 3 illustrates the dif-
ferent anti-hypertensive agents which may be considered for 
fourth-line use, comparing the RH and non-RH groups. A 
considerable number of RH patients were on beta-adrenergic 
blockers (57%) while a small percentage were prescribed 
nitrates. These may reflect the high prevalence of CVD in 
the RH cohort. Alpha-adrenergic blockers were used with 
considerable frequency, though prescribed infrequently in 
the non-RH group (p < 0.001). Mineralocorticoid receptor 
antagonists (MRAs) were rarely prescribed in the non-RH 
group (0.5%), though their use was more apparent in the RH 
group (17%).

Young patients with hypertension

Young adults comprised 26.7% of the study cohort. Many 
of the clinical characteristics reported by the study did not 
differ significantly between the young adults and older adults 

Fig. 1   Study blood pressure groups including the age breakdown of 
the patients with resistant hypertension and the full study cohort for 
comparison. Legend: A clinic blood pressure less than 140/90 mmHg 
was considered controlled
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(those ≥ 40 years). Among these findings, it is interesting to 
note that the BMI for the young adults was similar to that of 
the older adults (30.3 vs 31.5 kg/m2, p = 0.28). As expected, 
the young group had a lower prevalence of CVD (OR 0.20, 
95% CI 0.09 to 0.47; p < 0.001), RH (OR 0.35, 95% CI 0.14 
to 0.87, p = 0.020) and HMOD (OR 0.21, 95% CI 0.08 to 
0.64, p = 0.003).

Subgroups of young adults with hypertension

The most significant finding was prevalence of overweight 
and obesity among this group of patients (76% combined), 
the extent of which was unexpected (Fig. 4). Following 

these findings, the percentages of other conditions were 
relatively modest. Chronic headaches were frequent and 
8% of this group had a diagnosis of migraine. Hypertension 
in pregnancy was an identifiable subgroup, with possible 
uncertainty regarding the ongoing management of these 
patients (e.g. safety of anti-hypertensives in breastfeeding 
and in future pregnancies), leading to referrals from primary 
care [15]. For a young cohort, the prevalence of T2DM was 
high, but correlates with the levels of obesity and metabolic 

Table 1   Patient characteristics 
of those with resistant 
hypertension compared to non-
resistant hypertension (n = 236)

Characteristic Resistant 
(%) (n = 46)

Non-resistant 
(%) (n = 190)

Odds ratio 95% 
Confidence 
interval

p value

Male 41.3 45.2 0.85 0.44 to 1.64 0.628
Elderly (≥ 65 years) 47.8 22.6 3.13 1.60 to 6.13 0.001
Young (< 40 years) 13.0 30.0 0.35 0.14 to 0.87 0.020
Overweight 26.9 34.0 0.71 0.28 to 1.82 0.478
Obesity 69.2 47.0 2.59 1.05 to 6.33 0.033
Hypercholesterolemia 60.8 37.3 2.61 1.35 to 5.05 0.004
Type 2 diabetes 21.7 9.5 2.65 1.13 to 6.23 0.021
Cardiovascular disease 50.0 26.3 3.07 1.56 to 6.02 0.001
Chronic kidney disease 33.3 10.9 4.11 1.88 to 8.97  < 0.001
Mental health illness 17.4 17.4 1.00 0.43 to 2.34 0.997
Alcohol excess 26.0 13.7 2.23 1.02 to 4.84 0.04
Smoker 19.6 14.2 1.47 0.64 to 3.38 0.365
Family history of hypertension 71.7 70.5 1.06 0.52 to 2.17 0.871
Family history of CVD 47.8 50.0 0.92 0.48 to 1.75 0.791
Hypertension Mediated Organ 

Damage
41.3 13.7 4.44 2.17 to 9.10  < 0.001

Fig. 2   Comparison of the resistant hypertension patients and those 
without resistant hypertension in terms of nocturnal blood pressure 
and obstructive sleep apnoea

Fig. 3   The anti-hypertensive medications used by patients with and 
without resistant hypertension. Legend: The anti-hypertensive medi-
cations exclude the three most frequently prescribed classes: calcium 
channel blockers, renin-angiotensin system inhibitors, thiazide diuret-
ics/thiazide-like diuretics
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syndrome in this group. While we had expected to detect 
subgroups such as survivors of childhood malignancies, 
these cases were rare.

Blood pressure control

The blood pressure control of young adults was favour-
able compared to the older cohort when a cut-off of 
140/90 mmHg was applied as evident in Fig. 5 (OR 2.25, 
95% CI 1.20 to 4.24, p = 0.014). This result was replicated 
when the AHA cut-off of 130/80 mmHg was used, with bet-
ter BP control for younger patients (OR 2.42, 95% CI 1.17 to 
5.01, p = 0.015). Interestingly, a different result was reached 
when ESC/ESH targets for BP control which applies a lower 
cut-off for patients under 65 years (OR 0.93, 95% CI 0.48 to 
1.82, p = 0.841). Analyses of average, day and night-time BP 
targets using the ABPM data did not find significant between 
group differences, though there were less non-dippers in the 
young group (OR 0.28, 95% CI 0.14 to 0.58, p < 0.001).

Discussion

Resistant hypertension

In this pragmatic observational study, the RH group, after 
comparison to those without resistant hypertension, dis-
played a familiar metabolic syndrome phenotype with 
increased prevalence of T2DM, hypercholesterolemia and 
obesity. Indeed, the majority of those with RH had exces-
sive body weight. Also, a non-dipping BP pattern and OSA 
was more prevalent in the RH group. RH patients were more 
often found to have HMOD and CVD, reinforcing their 
categorisation as a cohort with high risk of cardiovascular 

events. Beta-blockers were used in the majority of RH cases 
and the use of MRA’s was infrequent.

A previous study of patients attending a specialist hyper-
tension clinic in Greece reported a RH prevalence of 12.3%, 
while 65.5% of patients had uncontrolled hypertension 
[7]. In general, previous studies have described a 12–14% 
prevalence of RH of among treated hypertensive patients 
[19]. Our finding of 19.5% of patients with RH should be 
considered in the context of our definition of RH for this 
study which was tailored to the pragmatic design and is clos-
est to that put forward by Carey et al. [8]. The higher RH 
prevalence here may be due to numerous factors including 
the relatively small cohort and the inability to assess adher-
ence due to the pragmatic design of the study. Some studies 
have included the exclusion of WCH in their criteria for RH 
[20]. While we did include this requirement, 87% of the RH 
cohort had a recent valid (within the last year and > 70% 
successful readings) ABPM without WCH.

The previously discussed Greek hypertension clinic 
cohort also had a high prevalence of excess body weight, 
with 64.8% being obese compared to the 69.2% reported 
here [7]. Other relevant comparisons include the number 
of RH patients with CKD in our cohort (33%) versus the 
Greek clinic (23.3%), those with T2DM (21.7% vs 15.9%). 
A report from the Spanish ABPM Registry cohort found 
half the patients with RH were obese while almost a third 
had T2DM [20]. A Malaysian cohort in a primary care set-
ting reported even higher levels of T2DM (62.6%) and CKD 
(53.3%) and a lower average BMI (27.4 kg/m2), likely due to 
the South East Asian context and the much older age profile 
(mean 66.9 years) [6]. To summarise findings across stud-
ies, and also evident from this study, those with metabolic 
abnormalities and a metabolic syndrome phenotype are more 

Fig. 4   Comorbidities frequently identified in young adults with 
hypertension Fig. 5   Percentage of young adults  with controlled blood pressure 

after application of guideline criteria. Legend: ESH, European Soci-
ety of Hypertension; AHA, American Heart Association
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likely to have RH [8]. A central factor driving these derange-
ments, very evident from our study, is excess body weight.

The high prevalence of obesity in our cohort requires 
reflection. This finding is even more evident in the RH 
cohort. The underlying pathophysiological processes of 
obesity include insulin resistance, sympathetic overactivity, 
salt retention and sleep-disordered breathing [21, 22]. All 
these processes lead to an increased risk, and prevalence, 
of CVD and CKD. One of the key intermediates between 
these pathophysiological pathways and the clinical outcomes 
is hypertension [22]. Recently, the STEP trials have pro-
vided evidence of the benefit of GLP-1 agonists in obese 
patients in terms of weight loss and a BP lowering effect 
[23]. SGLT-2 inhibitors may also exert an anti-hypertensive 
effect in specific populations [24]. Clinical trials of these 
agents for obese RH patients are a logical next step.

OSA is an important element of this obesity-hypertension  
milieu [25]. An extremely high prevalence of OSA in 
patients with RH has been reported in US cohorts (64 to 
77%) [26, 27]. Our prevalence is lower and suggests a 
greater focus is required to identify these patients, particu-
larly if they have RH and obesity, while delays in assessment 
and diagnosis of OSA in the Irish setting may also factor. 
The high level of non-dipping nocturnal blood pressure 
seen in this study is consistent with findings in previous RH 
cohorts [20, 28]. This leads to several considerations. Firstly, 
it highlights the importance of completing ABPM at least 
once for the majority of patients. Secondly, it leads to ques-
tions about the dosing period of some anti-hypertensives 
and chronotherapy. While some anti-hypertensive drugs 
have a mid to long half-life and demonstrate an effect over a 
24-h period, others do not possess such properties [29, 30]. 
Comorbidities in the RH cohort may affect the half-life due 
to altered pharmacokinetics, for example percentage body 
fat and CKD. Given recent evidence suggesting nocturnal 
dosing of anti-hypertensive drugs improves BP control and 
may improve CVD outcomes, switching to night-time dos-
ing for the RH cohort should be considered [31, 32]. Further 
evidence on nocturnal dosing will be available soon when 
the TIME study reports its findings [33].

RH may be due to increased intravascular fluid retention, 
increased sympathetic nervous system activity or a combina-
tion of both and so the most appropriate anti-hypertensive to 
add to a standard three-class regimen is the subject of debate 
[8, 34, 35]. Following PATHWAY-2, the use of MRAs as a 
fourth-line agent is favoured by ESC/ESH guidance [36]. 
However, MRAs were not frequently used in our cohort. 
This may be due to high normal potassium levels, avoid-
ing use in frailer patients, avoidance in those susceptible to 
hyperkalemia (e.g. advanced CKD), the proximity of this 
study to the release of ESC/ESH guidance and the possible 
greater benefit of beta-blockers in those with CVD. This 
finding requires further investigation.

Young patients with hypertension

While the elucidation of young adults with hypertension 
identified a small number of patients with previous bone 
marrow transplant for childhood malignancy and some with 
PCOS, the main and unexpected finding was that the cohort 
of young patients was of a similar body weight profile to the 
older patients. The high prevalence of chronic headaches in 
this cohort is also of interest and requires more considera-
tion. Those with hypertension in pregnancy compose a sig-
nificant subgroup as we expected. Another group of note was 
those with T2DM, reflecting the metabolic derangements 
associated with obesity. The young patients had significantly 
less HMOD and CVD than their older counterparts, high-
lighting the importance of intervening early in these patients. 
The BP control was better in the young adults though this 
difference was attenuated by using two age-based cut-offs 
for BP control as recommended by ESC/ESH guidelines.

The prevalence of obesity in the young subgroup needs to 
be considered. As well as the obesity-hypertension associa-
tion, lifestyle factors driving the obesity epidemic predispose 
young adults to hypertension [37]. It should be expected that 
greater numbers of young obese patients will be referred to 
hypertension clinics. Holistic treatment of these patients is 
required by targeting lifestyle improvements via local and 
national public health interventions, e.g. community weight 
loss programs [38]. Pharmacological treatment of obesity may 
also have a role in terms of BP lowering and CVD prevention.

The subgroup of those with hypertension in pregnancy is 
notable. Hypertension is a feature of at least 10% of preg-
nancies [39]. NICE guidance does not describe in detail the 
management of these patients after the initial postpartum 
period while European guidance recommends annual checks 
in a primary care setting [1, 40]. Irish guidance recommends 
a standard assessment of hypertension which persists after 
the initial postpartum period of 6 weeks [41]. Given that 
most of these patients are less than 40 years, this may be 
interpreted as a recommendation to refer for investigation 
of a secondary cause. Referrals in this subgroup are often 
due to either uncertainty regarding the long-term manage-
ment plan or questions related to the most appropriate anti-
hypertensive drugs if the patient is considering conceiving 
again. Therefore, clearer guidance of the role of a specialist, 
non-maternity clinic is required.

Interestingly, chronic headache was a frequent feature in 
young patients attending the clinic (22%, Fig. 4) and reflects 
headaches in the setting of hypertension as a frequent refer-
ral trigger in practice. Headaches are a well described and 
common presenting symptom of hypertension. However, it 
may be difficult to discern whether the hypertension causes 
the headache, the relationship is vice versa or they simply 
coincide [42]. Observational studies suggest those with 
migraine may be at increased risk of hypertension in future 
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and also increased CV risk [43, 44]. However, the associa-
tion between hypertension and non-migrainous headache 
may be an inverse one [45]. The use of analgesics which 
may alleviate headache but increase blood pressure, namely 
non-steroidal anti-inflammatories, must also be considered. 
Headaches have multiple aetiologies, triggers and risk fac-
tors. A number of considerations will guide the diagnosis 
and treatment of hypertension in these patients including 
repeated blood pressure when headache free and out rul-
ing other causes. An improvement in headache symptoms 
when BP is treated may be an indicator, though a number of 
anti-hypertensives are used for migraine prophylaxis (beta-
blockers, ACEi, ARBs), and so the beneficial effect may be 
via mechanisms other than BP lowering.

Population-based studies suggest BP control is often 
poorer in younger patients; however, as seen in Fig. 5, this 
was not evident in the setting of our clinic [46]. BP control 
based on ESC/ESH guideline criteria in our cohort was bet-
ter, though in a similar range, to that seen in a study of three 
centres of excellence in hypertension [47]. A significant 
factor accounting for this difference is the younger patient 
profile attending our clinic, with nearly three-quarters of 
patients under 65 (Fig. 1) compared to half in the three cen-
tre cohort.

Strengths and limitations

Strengths of this study include its pragmatic design which 
creates a contemporary profile of patients referred to hyper-
tension clinic. The most pertinent limitations are due to the 
pragmatic and observational study design. Firstly, there is an 
inability to identify true resistant hypertension as adherence 
is not formally assessed and intolerances were not recorded. 
However, despite potentially including those without true 
resistance in the RH group, the evident patterns are consist-
ent with previous studies. Also, not all patients had every 
test described, e.g. ABPM. Finally, the long lead time to 
some investigations may mean the certain diagnoses are 
understated in this group, e.g. OSA.

Conclusion

This observational study provides insight into a contempo-
rary patient cohort attending an Irish hypertension clinic. 
Most patients with RH had a non-dipping BP pattern and 
MRAs were prescribed less frequently than expected. The 
young adult group often had a background of chronic head-
aches, hypertension in pregnancy and T2DM. This group 
had better BP control than their older hypertensive coun-
terparts while requiring less anti-hypertensive drugs to do 
so. Most significantly, our findings suggest that programs 

to treat hypertension must include interventions to prevent 
and treat obesity.
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