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Demographics and Epidemiological Aspects  
of Arterial Hypertension in the Very Old

The prevalence of arterial hypertension is constantly rising, 
mainly as the result of the aging of the population, in par-
ticular, the increase in the population over 80 years old, 
which has expanded exponentially over the past 40 years.1 
Currently, the life expectancy for those 80 years and over liv-
ing in the OECD (Organisation of Economic Cooperation and 
Development) group of countries is �9 years compared with 
about 6 years in the 1970s, representing an increase of 50%.2 
In the European Union, there were 27.3 million people aged 
80 years and older in 2016 (5.4% of the total population) ver-
sus 20 million in 2006 (4.6% of the total population.3 In the 
United States, the percentage of people of 80 years and older 
is projected to be 7.4% in 2050,4 which is exactly double the 
percentage observed in 2010. These demographic changes 
explain why, despite the fact that the incidence of hyperten-
sion at a given age has changed very little,5 the absolute num-
ber of individuals with hypertension is constantly growing. 

Observational data from the Framingham Study suggest that 
the lifetime risk of developing hypertension is >90% for an in-
dividual aged 55 to 65 years.6 Thus, the continuously increas-
ing number of older individuals ultimately leads to a growing 
population with high blood pressure (BP). In addition, the 
aforementioned demographic changes concomitantly lead to 
a greater number of older people in need of both home and 
institutionalized care because of cognitive and functional de-
cline, frailty, multimorbidity, polypharmacy, as well as partial 
or complete loss of autonomy.7,8

Indeed, the number of very old individuals exhibiting 
frailty (ie, a state of vulnerability to poor resolution of home-
ostasis after a stressor event and a consequence of cumula-
tive decline in many physiological systems during a lifetime),9 
loss of autonomy, and limited life expectancy have dramati-
cally increased worldwide. In European countries, the num-
ber of people living in nursing homes (NHs) has increased 
sharply over the past decade10 such that, in 2013, there were 
3.7 million long-term care beds in nursing and residential care 
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Abstract: The prevalence of arterial hypertension, particularly systolic hypertension, is constantly rising worldwide. 
This is mainly the clinical expression of arterial stiffening as a result of the population�s aging. Chronic elevation 
in blood pressure represents a major risk factor not only for cardiovascular morbidity and mortality but also for 
cognitive decline and loss of autonomy later in life. Clinical evidence obtained in community-dwelling older people 
with few comorbidities and preserved autonomy supports the bene�cial effects of lowering blood pressure in older 
hypertensive subjects even after the age of 80 years. However, observational studies in frail older individuals 
treated for hypertension have shown higher morbidity and mortality rates compared with those with lower blood 
pressure levels. Clearly, in very old subjects, the therapeutic strategy of one size �ts all cannot be applied because 
of the enormous functional heterogeneity in these individuals. Geriatric medicine proposes taking into account the 
function/frailty/autonomy status of older people. In the present review, we propose to adapt the antihypertensive 
treatment using an easy-to-apply visual numeric scale allowing the identi�cation of 3 different patient pro�les 
according to the functional status and autonomy for activities of daily living. For the preserved function pro�le, 
strategies should be those proposed for younger old adults. For the loss of function/preserved activities of 
daily living� pro�le, a more detailed geriatric assessment is needed to de�ne the bene�t/risk balance as well as 
requirements for the tailoring of the various therapeutic strategies. Lastly, for the loss of function and altered 
activities of daily living� pro�le, therapeutic strategies should be thoroughly reassessed, including deprescribing 
(when considered appropriate). In the near future, controlled trials are necessary for the most frail older subjects 
(ie, in those systematically excluded from previous clinical trials) to gain stronger evidence regarding the bene�ts 
of the various therapeutic strategies.   (Circ Res. 2019;124:1045-1060. DOI: 10.1161/CIRCRESAHA.118.313236.)
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facilities in the European Union, with the number of beds 
constantly increasing. For example, between 2011 and 2014, 
the number of NH beds in France increased from �611 000 to 
634 500 and from 220 000 to 234 000 beds in Italy. In addition 
to those living in NHs, and partly because of a saturation of 
the capacity of institutionalized care, many community-dwell-
ing older people have advanced frailty with limited autonomy; 
these individuals also require assistance for basic daily activ-
ities. For instance, data from the French National Institute of 
Statistics and Economic Studies11 show that among individu-
als aged 80 and over, 650 000 live in the community and re-
ceive Autonomy Personalized Allocation. in addition to the 
600 000 who live in NHs. Thus, in France one-third of the total 
80+ population (1.25 out of 3.80 million people) present a sig-
ni�cant loss of autonomy with consequently increased need 
for permanent assistance in activities of the daily living.

Of greater issue is the fact that loss of autonomy, living 
in an NH, or signi�cant cognitive decline are constant exclu-
sion criteria (or lead to refusal) in clinical trials studying the 
clinical interest of medications for chronic diseases.12 Data 
from France and Italy show that >80% of NH residents have 
a diagnosis of arterial hypertension, over 80% of who receive 
antihypertensive medication.13 However, very old frail people 
are not included in randomized controlled trials (RCTs) pri-
marily because they have limited autonomy, multiple comor-
bid conditions (including cognitive impairment), thus leading 
to refusals and dif�culties in analyses because of competitive 
mortality. Placebo-controlled studies are moreover particu-
larly dif�cult, given that a change in existing treatment may 
not be ethically acceptable. Furthermore, running RCTs in 
NHs creates a higher level of dif�culty related to14

 � Multilevel decision-making (involvement of family 
members and others).

 � Medical support not tailored to clinical research stan-
dards (small and poorly trained staff that is sporadically 
overseen by physicians).

 � Increased administrative burden (a high degree of reg-
ulation and concern about regulatory sanctions and an 
abundance of required time-consuming documentation).

Given the lack of trials that have included older patients with 
the aforementioned severe frailty and decreased autonomy 
pro�le, the bene�t/risk ratio of antihypertensive treatment 

(as well as treatment of several other chronic diseases that 
affect older people), is thus primarily based on evidence ob-
tained in individuals who are more robust, mildly/moderately 
frail at most, present fewer comorbidities, and receive less 
medication.

Simply stated, very old frail people who reside in NHs 
are usually prescribed medications, the bene�ts of which 
are based on research in younger and healthier populations. 
This is of particular concern for the treatment of arterial 
hypertension, one of the most common conditions in older 
adults. There is evidence that for general older populations 
with chronic conditions and cardiovascular drug treatment 
(Medicare bene�ciaries), survival does not necessarily dif-
fer from that observed in RCTs.15 However, with an older 
patient, it often happens that medication, once appropriately 
initiated, is not routinely reevaluated in conditions of a de-
teriorating cognitive and functional state and a decreasing 
life expectancy. Therefore, in older patients presenting ad-
vanced or terminal disease, dementia, severe frailty or full 
dependence, and those receiving high-risk drugs or combi-
nations thereof, the meticulous tailoring of pharmacother-
apy�even including deprescribing (see below)�should be 
considered.16,17

Changes in BP During the Aging Process: the 
Role of Arterial Stiffness and Comorbidities

Increase in Systolic BP and Decrease in Diastolic BP 
With Age
Arterial stiffness is the major cause of elevated systolic 
BP (SBP) and pulse pressure (PP, SBP minus diastolic BP 
[DBP]) as well as lower DBP in older adults. Moreover, 
these BP age-related alterations are powerful determinants 
of major cardiovascular disease (CVD) events and all-cause 
mortality.18�20

Until the age of 50 to 60 years, both SBP and DBP in-
crease with age. Over the age of 60 years, in the majority of 
cases, SBP increases with age, whereas DBP concomitantly 
remains stable or even decreases spontaneously. The most 
common cause for the disruption of the correlation between 
SBP and DBP�leading to an excessive increase in PP�is 
the progressive stiffening of the arterial wall.18,19 Indeed, arte-
rial stiffness arises as a consequence of several structural and 
functional changes of the large arteries. Wall hypertrophy, cal-
ci�cations, and atheromatous lesions, as well as changes in the 
extracellular matrix (such as an increase in collagen and �bro-
nectin, fragmentation and disorganization of the elastin net-
work, nonenzymatic crosslinks and cell-matrix interactions), 
are the main structural determinants of the decrease in elastic 
properties and the development of large artery stiffness.20 In 
addition, functional changes, such as impaired vascular endo-
thelial function and modi�cation of smooth muscle cell reac-
tivity, contribute to the stiffening of the arterial wall.

It should be emphasized that SBP is dependent on both 
left ventricular performance and on stiffness of the aorta and 
other large arteries.18,21 As a result, peak systolic pressure will 
be greater if the arterial wall is more rigid. However, after 
closure of the aortic valves, arterial pressure gradually falls 
as blood is drained to the peripheral vascular networks. The 

Nonstandard Abbreviations and Acronyms

ADL activities of daily living
BP blood pressure
CGA comprehensive geriatric assessment
CSHA Canadian Study of Health and Ageing
DBP diastolic blood pressure
HYVET Hypertension in the Very Elderly Trial
IADL instrumental activities of daily living
NH nursing
 home
PP pulse pressure
SBP systolic blood pressure
SPRINT Systolic Blood Pressure Intervention Trial
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minimum diastolic pressure is determined by the duration of 
the diastolic interval and the rate at which the pressure falls. 
The rate of fall in pressure is in�uenced by peripheral resist-
ance and by the visco-elastic properties of the arterial wall. At 
a given vascular resistance, the fall in diastolic pressure will 
be greater if large artery stiffness is augmented. The visco-
elastic properties of arterial walls are also a determinant of the 
speed of propagation of the arterial pressure wave (pulse wave 
velocity) and of the timing of wave re�ections. Thus, stiffen-
ing of the arteries increases pulse wave velocity and may be 
responsible for an earlier return of the re�ected waves, which 
is superimposed to the incident pressure wave, thereby further 
contributing to the increase in SBP and PP.21

Impaired BP Homeostasis and Increased BP 
Variability
Postural as well as other BP variations increases in older 
adults. Orthostatic hypotension is the most common expres-
sion of these variations and is considered as a risk factor for 
cardiovascular and noncardiovascular morbidity and mor-
tality.22 Orthostatic hypotension is related to several chronic 
diseases: hypertension, chronic autonomic failure in the con-
text of Parkinson disease and other neurological diseases, 
polyneuropathy mainly in the context of diabetes mellitus. 
Nonneurogenic orthostatic hypotension is largely attributable 
to several conditions often observed in older adults, namely 
dehydration and polypharmacy (especially in case of vasodila-
tors, diuretics, and psychotropic medications).23

In addition, the presence of large artery stiffness leads to 
impaired activation of the barore�ex24 and inappropriate BP/
heart rate response to postural changes.25 Several studies have 
shown that stiffer large arteries contribute to greater BP var-
iability during orthostatic reactions inducing both orthostatic 
hypotension26 and orthostatic hypertension.27

Arterial stiffness is also implicated in the increased varia-
bility in BP observed in several other conditions, such as exer-
cise,28 postprandial BP variations (both increase and decrease 
in BP are exaggerated in individuals with pronounced arterial 
stiffness),29 and between-visit BP variability.25 These observa-
tions indicate that large artery stiffness contributes to inappro-
priate homeostatic mechanisms responsible for maintaining 

both BP and tissue perfusion stability during various physio-
logical conditions.

Modi�cations in orthostatic BP have been shown to af-
fect the prognosis of older people30,31 by increasing the risk 
of syncope and falls, leading to hospitalization and functional 
impairment,32,33 in addition to increasing CVD and all-cause 
mortality.31,34 Somewhat paradoxically, orthostatic reactions 
may be alleviated with better hypertension control.35

Although the complications of orthostatic hypotension are 
well known, a growing number of clinical studies indicate that 
an increase in BP in the upright position (orthostatic hyper-
tension) is also an independent risk factor of cerebrovascular 
disease36�38 and other target organ damage.37�39 A prospective 
study showed that orthostatic hypertension was associated 
with a higher risk of developing hypertension later in life.40

We have moreover recently reported that orthostatic hy-
pertension in very old subjects living in NHs was related to an 
increased risk of CVD morbidity/mortality in a manner simi-
lar to that observed with orthostatic hypotension.30

Impact of High BP Values in Older Subjects
Respective Roles of SBP, DBP, and PP
SBP and PP are better indicators of CVD risk in older sub-
jects, whereas in younger subjects, DBP is a better re�ection 
of CVD risk.41,42 The age-dependent changes in the prognostic 
value of BP levels are related to the age-related modi�cations 
of SBP and DBP, as presented in the previous section. DBP 
in young patients is primarily dependent on peripheral resist-
ance, and therefore low DBP is a re�ection of low peripheral 
resistance. Moreover, in young subjects with hyperkinetic cir-
culation, DBP is less variable than SBP, thus better-re�ecting 
CVD risk. In older subjects, a low DBP mainly re�ects high 
arterial stiffness, which is a major manifestation of arterial ag-
ing rather than low peripheral resistance (Table 1).18,19,21 In this 
instance, low DBP is associated with high SBP/PP values and 
increased CVD risk. The clinical application of these consid-
erations is that, in people older than 55 to 60 years, SBP is a 
much more important CVD risk factor than DBP.43 All of the 
recent guidelines highlight that, in older adults, SBP seems to 
be a better predictor of events than DBP.44 Moreover, PP can 

Table 1. Schematic Representation of the Various BP Pro�les in Older Subjects

Age, y SBP DBP
BP Regulation 

Physiopathology Main Risks Better BP Risk Marker Management

65�80 � � � High PR and AS CV complications, 
cognitive decline

High SBP Physical activities, a
ssess TOD and global CVR, 

medical tt (SBP <140)

65�80 � � � High AS CV complications, c
ognitive decline

High SBP, PP, l
ow DBP

Physical activities, a
ssess TOD and global CVR, 

medical tt (SBP <140)

>80 � � � � High AS CV complications, 
falls

High PP, low 
DBP, OH

CGA, medical tt
(SBP <150 or SBP <140 according 

functional status)

>80 ��� � � High AS and c
omorbidities

CV complications, 
falls, loss of autonomy

Normal/low SBP, low DBP; 
normal/high PP, OH

CGA, deprescribing if SBP <130 or 
OH, �ght polypharmacy

AS indicates arterial stiffness; BP, blood pressure; CGA, Comprehensive Geriatric Assessment; CV, cardiovascular; CVR, cardiovascular risk; DBP, diastolic 
blood pressure; OH, orthostatic hypertension; PP, pulse pressure; PR, peripheral resistance; SBP, systolic blood pressure; TOD, target organ damage; and tt, 
treatment.
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