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Abstract
Orthostatic hypotension (OH) and blood pressure circadian dysfunctions are common in older adults and may be related to
aging-related autonomic nervous system deficits. This study aimed to evaluate the relationship between orthostatic and
nocturnal blood pressure changes in geriatric outpatients. This cross-sectional study was carried out with 425 Italian
individuals aged ≥65 years (mean age 75.8 ± 7.1 years) who attended a hypertension outpatient clinic from January 2013 to
January 2020. Each patient underwent orthostatic testing and noninvasive 24-h blood pressure monitoring (ABPM). OH was
detected in 38.1% of patients, and these individuals were more likely to have abnormal circadian blood pressure patterns
(reverse and nondipper) than those without OH (61.7% vs. 51.7%; p= 0.045). In linear regression, after adjusting for
potential confounders, orthostatic and nocturnal changes in systolic blood pressure were inversely associated (β=−0.63,
95% CI [−0.95; −0.32]; p < 0.001). This association was stronger in patients ≥80 years. OH is highly prevalent in older
patients and is associated with altered nocturnal blood pressure profiles, especially in the oldest old. Because both OH and
altered blood pressure patterns are associated with elevated cardiovascular risk and mortality, our study suggests that elderly
patients with OH should undergo noninvasive 24-h blood pressure monitoring.

Keywords Ambulatory blood pressure monitoring ● Aged ● Orthostatic hypotension ● Prevalence

Introduction

Orthostatic hypotension (OH) is a common health problem
in the elderly population, and its prevalence increases with
advancing age [1–3]. The current literature suggests that
OH has both clinical and prognostic importance. Despite
some conflicting results [4], many studies have shown OH

to be associated with an increased incidence of cardio-
cerebrovascular events and mortality [5, 6].

Hypertension is frequent in patients with OH [7], and OH
may be associated with alterations in blood pressure (BP)
control. In this study, we focused not only on OH but also
on circadian BP profiles, i.e., extreme dipper, dipper,
reverse dipper or nondipper patterns, which can be easily
evaluated through noninvasive 24-h blood pressure mon-
itoring (ABPM). Like OH, some nocturnal profiles, such as
reverse dipper or nondipper patterns, tend to present more
frequently with advancing age [8] and have been associated
with higher cardiovascular risk [9].

The literature contains reports of a relationship between
orthostatic BP and nocturnal changes in systolic BP (SBP)
[10–12]. In particular, it has been shown that lower ortho-
static BP may contribute to diurnal and nocturnal BP profiles
[11, 12]. Since both OH and altered nocturnal BP profiles
are related to autonomic system deficits and since such
dysfunctions are more common in older people [13–16], we
hypothesized that the association between OH and abnormal
dipping BP patterns may be stronger in individuals with
advanced age. The aim of this study was therefore to
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investigate the relationship between OH and day-night blood
pressure changes in a sample of older outpatients.

Methods

Study design

This was a cross-sectional study. The flow chart of the sample
selection is shown in Fig. 1. Of the 510 individuals aged ≥65
years who visited the Hypertension Outpatient Clinic of the
Geriatric Division at the University Hospital of Padua from
January 2013 to January 2020, we selected 440 who satisfied
the following criteria: (1) had stable health status in the last
6 months (i.e., absence of hospitalizations and acute clinical
conditions); (2) underwent orthostatic pressure tests; and (3)
underwent ABPM. Those with severe obesity (BMI > 40 kg/
m²), underweight (BMI < 18 kg/m²), a history of col-
lagenopathies, ongoing cancer therapy (e.g., chemotherapy,
radiation therapy or immunotherapy), and any type of
arrhythmia (e.g., extra beats, tachy-brady syndrome, atrio-
ventricular blocks, ventricular arrhythmia) in their medical
history except for atrial fibrillation [17, 18] (confirmed by
medical records or electrocardiogram) were excluded. From
the initial sample of 440 individuals, 10 outpatients were
excluded because of incomplete ABPM data, and 5 were
excluded because of incomplete orthostatic test data, resulting
in a final analytical sample of 425 patients.

Sample size

The current literature suggests that the prevalence of OH in
the 1st and 3rd minutes in older outpatients is approximately

30% [1–3]. Since we had data to detect OH at the 5th minute
as well, we expected to find an increased prevalence of OH of
approximately 10%, reaching 40%. Assuming an α= 0.05
and a power of 80%, we estimated that a sample of at least
178 individuals would be necessary to detect such OH
prevalence.

Patient characteristics

Physicians collected anthropometric data, medical history,
and information on ongoing treatments and lifestyle
(smoking and alcohol consumption habits) for each patient.
Among the chronic diseases, we considered arterial hyper-
tension, history of cardiovascular diseases, hyperlipidemia,
stroke, chronic pneumopathies, diabetes mellitus, liver

Fig. 1 Flow chart. BMI body mass index, ABPM ambulatory blood
pressure monitoring
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Graphical Abstract
Orthostatic and nocturnal changes in systolic blood pressure are inversely associated in older adults, probably due to aging-
related autonomic nervous system deficits.
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disease, and previous or current cancer with no ongoing
targeted therapy (either for no medical indication or patient
refusal). Concerning cardiovascular diseases, we considered
chronic congestive heart failure, angina pectoris, history of
myocardial infarction, atrial fibrillation, and peripheral
artery disease. Hypertension was defined as a systolic BP ≥
140 mmHg and/or diastolic BP ≥ 90 mmHg [19] or ongo-
ing use of antihypertensive medication. The diagnosis of
diabetes mellitus or lipid disorders was derived from the
patients’ medical records.

The study was carried out in accordance with the ethical
standards of the 1964 Declaration of Helsinki and its later
amendments. The study protocol was approved by the local
ethics committee, and all participants (or their next of kin)
were fully informed about the nature, purpose, and proce-
dures of the study and gave their written informed consent.

Orthostatic test

After 5 min of rest, BP was measured three times in the
sitting position on both arms using a gallium auscultatory
sphygmomanometer with an appropriately sized cuff. Fol-
lowing this, heart rate and BP were measured 3 times with
the participant in the supine position and then 3 times after
1, 3, and 5 min of standing. Any symptoms occurring while
the measurements were being taken were also recorded. The
presence of OH was defined as a decrease of at least 20
mmHg in systolic BP and/or 10 mmHg in diastolic BP at
each time interval after assuming a standing position [20].
We defined supine BP as the average of the 3 supine BP
measurements and supine hypertension (SH) as the presence
of supine SBP ≥ 140 mmHg and/or DBP ≥ 90 mmHg [21].
As an additional measure, we considered orthostatic chan-
ges in SBP, calculated as the difference between the
averages of the 3 supine and the 3 standing BP measures.
The measurements were taken for all patients in the
morning.

24-hour ABPM

Twenty-four-hour ABPM was performed with a Takeda
TM-2430 (A&D Company, Tokyo, Japan). This device
employs the oscillometric method and has been validated
[22]. An appropriately sized cuff was placed on the arm on
which the highest blood pressure had been registered. The
following BP parameters were recorded over at least 24 h
every 15 min during the day (7:00 AM to 10:00 PM) and
every 20 min during the night (10:00 PM to 7:00 AM):
mean blood pressure (MBP), systolic blood pressure (SBP),
diastolic blood pressure (DBP) and heart rate (HR). Over
the same 24-h period, patients recorded their activities,
particularly mealtimes and sleep times. We considered an
ABPM to be valid if the duration was 24 h and at least 70%

of measurements were valid. Diurnal and nocturnal blood
pressure (BP) were defined as the mean BP values during
the waking time and the sleeping time, respectively. BP
variability was evaluated by standard deviation (SD).
Patients were classified into four groups based on the per-
centage variation in nocturnal BP compared with diurnal BP
(night-time BP change): reverse dipper, if it was <0%;
nondipper if it was 0–10%; dipper if it was 10–20%; and
extreme dipper, if it was >20% [17]. Nocturnal dipper
profiles were grouped into “nondip” (ND), which included
reverse dippers and nondippers, or “dip” (D), which inclu-
ded dippers and extreme dippers.

Statistical analysis

All statistical analyses were performed in SPSS version 25
(IBM Corp., Armonk, NY). Data are expressed as the
means ± SDs for continuous variables or as counts and
percentages for categorical variables. Patients were divided
into groups according to the presence/absence of OH and
their age (65–79 years vs. over 80 years). The outpatients’
characteristics were compared with Student’s t test,
ANOVA, Mann–Whitney or Kruskal–Wallis tests, as
appropriate, depending on the normal distribution of the
continuous variables. The χ2 test was instead used to
compare the frequencies of the categorical variables
between groups. Pearson’s correlation was used to investi-
gate the association between orthostatic change in SBP
(mmHg) and day-night changes in SBP (%). This rela-
tionship was also analyzed by linear regression, considering
orthostatic changes in SBP expressed as 5 mmHg increases
as the exposure. The relationship between OH and non-
dipper profiles was studied by binary (considering non-
dipper vs. dipper profile, as an outcome) and multinomial
(considering dipper vs. reverse, nondipper, or extreme
dipper, as an outcome) logistic regressions. Linear and
logistic regressions were adjusted for factors that could be
potential confounders in the studied association. These
factors were selected based on the results of the univariate
analysis and on the scientific rationale that could link them
to both the exposure and the outcome with a confounding
role (for a causal diagram, please see Supplementary
Fig. 1). The final set of confounders included age, sex,
alcohol intake, cardiovascular disease, antihypertensive
polytherapy (≥3 drugs), 24-h BP and supine BP. Statistical
significance was set at p < 0.05.

Results

The study was carried out on 425 patients with a mean age
of 75.8 ± 7.1 years (range 65–97 years), 128 (30.1%) of
whom were over 80 years of age. Most of the participants
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were women (n= 274, 64.5%), 16.5% had a BMI > 30 kg/
m2, and only two patients had autonomic dysfunction
related to Parkinson’s disease. Prior to ABPM, 77.6% of
subjects reported having already had a diagnosis of arterial
hypertension, and 72.2% were on antihypertensive therapy.

The prevalence of OH was 38.1%. As shown in Table 1,
patients with OH had a higher frequency of arterial hyper-
tension, atrial fibrillation, dyslipidemia, cardiovascular dis-
ease, and previous falls. The OH group also took more
antihypertensive drugs and were more likely to be under-
going treatment with β-blockers, calcium channel blockers,
and loop diuretics.

Supine BP and orthostatic SBP and DBP changes up to
the 5th minute in OH and non-OH patients are shown in
Table 2. The decrease in pressure was more pronounced at
1 min after standing and was greater for systolic BP. During
orthostatic testing, 28.2% of patients presented with
symptoms (e.g., feeling of dizziness, instability or lightness

headed), and the majority were patients with OH (36.4% vs.
23.2%, p= 0.002).

The 24-h ambulatory blood pressure measures are shown
in Table 3. ABPM yielded an average of 93.8 ± 6.8% valid
measurements. Patients with OH had higher standard
deviation (SD) values in the 24-h SBP, day-time SBP, and
night-time SBP measures. The frequencies of the various
nocturnal blood pressure profiles in the total sample were
17.6% reverse dippers, 37.9% nondippers, 36.2% dippers,
and 8.2% extreme dippers. The reverse dipper profile was
more frequent in patients over 80 years of age than in those
under 80 years (26.6% vs. 13.8%, p= 0.002).

The OH group was more likely than the non-OH group
to present ND profiles (61.7% vs. 51.7%; p= 0.045) and
had a higher frequency of reverse dippers (22.2% vs.
14.8%; p= 0.036). In logistic regression, after adjusting for
confounders, we found a significant association between
OH and ND profiles (OR= 1.67 [95% CI: 1.07–2.59],

Table 1 Characteristics of the
total sample and by presence/
absence of orthostatic
hypotension

All OH No OH p value

N (%) 425 162 (38.1%) 263 (61.9%)

Sex (female) 274 (64.5%) 89 (54.9%) 185 (70.3%) 0.002

Age (years) 75.8 ± 7.1 76.6 ± 6.9 75.4 ± 7.2 0.06

BMI (kg/m2) 27.3 ± 4.0 27.1 ± 4.0 27.5 ± 4.0 0.96

Alcohol (≥3 AU/day) 134 (31.5%) 56 (34.6%) 78 (29.7%) 0.33

N° chronic diseases 1.5 ± 1.5 1.7 ± 1.6 1.4 ± 1.4 0.06

Arterial Hypertension 330 (77.6%) 140 (86.4%) 190 (72.2%) 0.001

Cardiovascular diseases 77 (18.1%) 36 (22.2%) 41 (15.6%) 0.05

Chronic congestive heart failure 24 (5.6%) 12 (7.4%) 12 (4.6%) 0.28

Myocardial infarction 20 (4.7%) 10 (6.2%) 10 (3.8%) 0.35

Angina pectoris 15 (3.5%) 8 (4.9%) 7 (2.7%) 0.28

Peripheral artery disease 37 (8.7%) 18 (11.1%) 19 (7.2%) 0.21

Atrial Fibrillation 106 (24.9%) 56 (34.6%) 50 (19%) <0.001

Stroke 34 (8.0%) 10 (6.2%) 24 (9.1%) 0.36

Hyperlipidemia 137 (32.2%) 42 (25.9%) 95 (36.1%) 0.03

Diabetes Mellitus 62 (14.6%) 30 (18.5%) 32 (12.2%) 0.08

Fall history 76 (17.9%) 38 (23.5%) 38 (14.4%) 0.02

Antihypertensive drugs 307 (72.2%) 130 (80.2%) 177 (67.3%) 0.004

N° antihypertensive drugs 1.6 ± 1.4 1.9 ± 1.3 1.5 ± 1.4 <0.001

Thiazide diuretics 107 (34.8%) 43 (26.5%) 64 (24.3%) 0.64

Loop diuretics 58 (18.8%) 37 (22.8%) 21 (7.9%) <0.001

Potassium-sparing diuretics 37 (12.1%) 12 (7.4%) 25 (9.5%) 0.48

β-blockers 115 (37.4%) 55 (33.9%) 60 (22.8%) 0.01

Calcium channel blockers 100 (32.5%) 48 (29.6%) 52 (19.8%) 0.02

α-blockers 25 (8.1%) 14 (8.6%) 11 (4.2%) 0.08

alpha-2- agonists 11 (3.5%) 5 (3.1%) 6 (2.3%) 0.75

Ace-inhibitors 134 (43.6%) 57 (35.2%) 77 (29.3%) 0.23

ARBs 106 (34.5%) 37 (22.8%) 69 (26.2%) 0.48

BMI body mass index, AU alcohol unit, OH orthostatic hypotension, ACE-inhibitors angiotensin-converting
enzyme – inhibitors, ARBs angiotensin receptor blockers
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p= 0.02), particularly reverse dipper (OR= 2.19 [95% CI:
1.16–4.18], p= 0.016) (Supplementary Table 1). Con-
sidering only patients with OH, we found that ND profiles
were more frequent in those aged ≥80 years (n= 41) than in

those aged 65–79 years (n= 59) (ND frequency: 78.8% vs.
53.6%; p= 0.001).

In simple linear regression, we observed an inverse
relationship between orthostatic SBP changes and nighttime

Table 2 Blood pressure
measures during orthostatic test

All
(n= 425)

OH
(n= 162)

No OH
(n= 263)

P value

Orthostatic BP changes

Supine SBP (mmHg) 144 ± 20 148 ± 21 141 ± 19 <0.001

Supine DBP (mmHg) 82 ± 11 84 ± 11 80 ± 11 <0.001

Supine Hypertension 275 (64.9%) 119 (73.5%) 156 (59.3%) 0.02

Orthostatic SBP 1 min (mmHg) 136 ± 21 129 ± 21 140 ± 20 0.24

Orthostatic SBP 3 min (mmHg) 136 ± 21 130 ± 20 140 ± 20 <0.001

Orthostatic SBP 5 min (mmHg) 138 ± 21 132 ± 20 140 ± 20 <0.001

Orthostatic DBP 1 min (mmHg) 81 ± 12 78 ± 12 84 ± 12 <0.001

Orthostatic DBP 3 min (mmHg) 82 ± 12 79 ± 12 84 ± 11 <0.001

Orthostatic DBP 5 min (mmHg) 83 ± 12 80 ± 12 84 ± 11 <0.001

Orthostatic changes in SBP (mmHg) 7 ± 14 17 ± 14 0 ± 9 0.001

Orthostatic changes in DBP (mmHg) 0 ± 8 6 ± 7 −3 ± 5 0.004

OH orthostatic hypotension, SBP systolic blood pressure, DBP diastolic blood pressure

Table 3 24-hour ambulatory
blood pressure measures

All
(n= 425)

OH
(n= 162)

No OH
(n= 263)

p value

24-hour BP

24-hour SBP (mmHg) 135 ± 14 134 ± 15 135 ± 14 0.77

24-hour DBP (mmHg) 74 ± 7 74 ± 7 74 ± 7 0.86

SD of 24-hour SBP (mmHg) 20 ± 5 21 ± 5 19 ± 5 0.03

SD of 24-hour DBP (mmHg) 14 ± 3 14 ± 4 14 ± 4 0.19

24-hours HR (bpm) 70 ± 9 70 ± 9 69 ± 9 0.07

Day time BP

Day time SBP (mmHg) 138 ± 14 137 ± 14 139 ± 14 0.30

Day time DBP (mmHg) 77 ± 7 76 ± 7 76 ± 7 0.55

SD of day time SBP (mmHg) 19 ± 5 20 ± 5 19 ± 5 0.01

SD of day time DBP (mmHg) 14 ± 4 15 ± 4 13 ± 4 0.05

Day time HR (bpm) 72 ± 9 73 ± 9 72 ± 9 0.30

Night time BP

Night time SBP (mmHg) 128 ± 19 129 ± 19 127 ± 18 0.12

Night time DBP (mmHg) 69 ± 9 69 ± 9 68 ± 8 0.25

SD of night time SBP (mmHg) 15 ± 5 16 ± 5 15 ± 5 0.05

SD of night time DBP (mmHg) 10 ± 3 10 ± 3 10 ± 4 0.83

Night time HR (bpm) 64 ± 9 66 ± 9 62 ± 9 0.001

Day-night changes in BP

Day-night changes in SBP (mmHg) 10 ± 13 8 ± 14 12 ± 13 0.01

Day-night changes in DBP (mmHg) 8 ± 7 7 ± 8 8 ± 7 0.01

Dipper profiles 0.045

Non-Dipper 236 (55.5%) 100 (61.7%) 136 (51.7%)

Dipper 189 (44.5%) 62 (32.8%) 127 (48.3%)

OH orthostatic hypotension, SBP systolic blood pressure, DBP diastolic blood pressure, HR heart rate, SD
standard deviation
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SBP changes (β=−0.63 [95% CI: −0.95, −0.32], p <
0.001) (Fig. 2). In the multivariable analysis, we confirmed
that each 5 mmHg increase in orthostatic SBP change was
associated with an average reduction of 0.80% in day-night
SBP change (Table 4).

Although the interaction between age group and ortho-
static SBP changes was not significant (p= 0.27), the
association between night-time SBP change (%) and
orthostatic SBP change was stronger in patients ≥80 years.
Furthermore, for patients >80 years of age, this association
was stronger after considering all confounders (Table 4).
Similar results were also observed for DBP.

Discussion

This study confirms the relationship between postural
changes and nocturnal BP in elderly patients attending a
hypertension outpatient clinic. Orthostatic BP changes were
associated with more marked alterations in the nocturnal BP
profile in patients over 80 years of age.

The prevalence of OH in our sample was higher than that
reported in patients in similar care settings [1–3, 7], prob-
ably because of the older age of our population (mean age
75.8 years). Several studies have shown a higher frequency
of OH in elderly individuals [1–3], which may be related to
the physiological aging process. The stiffer myocardium
and the concomitant diastolic heart dysfunction of older
people precipitate stroke volume reduction as a result of
orthostatic-induced diminished preload, while increased
arterial stiffness contributes to the inadequate vasocon-
strictive response [23]. Aging predisposes patients to a
decline in autonomic nervous system function, and older

patients have a high prevalence of conditions that can cause
OH, such as a high number of comorbidities and medica-
tions. In fact, the majority of our sample (72.2%) was under
antihypertensive therapy, which may exacerbate age-related
variations in postural BP [24, 25]. In addition, frailty status
is a risk factor for OH, which has been shown to be very
common among frail older individuals, especially when
measured within the first minute [26, 27]. Indeed, frailty
exacerbates age-related physiological changes by altering
compensatory responses to orthostatic changes and
increasing the risk of adverse outcomes, such as
accidental falls.

Another factor that could have been responsible for the
high prevalence of OH was how it was defined: we mea-
sured orthostatic BP not only in the early upright period
(1–3 min) but also after 5 min of standing, which allowed us
to identify patients with not only classic OH (at the first and
3rd minute) but also with delayed OH (DOH). Several
studies consider DOH to be an early form of OH and is
associated with higher mortality [28, 29].

In our study, orthostatic BP changes exhibited a sig-
nificant inverse relationship with the day-night BP differ-
ence, and accordingly, most patients with OH presented
nondipping or reverse-dipping patterns. This finding con-
firms the data reported by Voichanski et al. [10], although
their study participants were much younger (mean age 58 ±
18) and had a lower prevalence of OH (10%). In addition,

Fig. 2 Regression line for the relationship between orthostatic and day-
night changes (%) in systolic blood pressure. SBP systolic blood
pressure

Table 4 Linear regression between orthostatic and day-night changes
in systolic blood pressure

Model 1a Model 2b

β coefficients
(95% CI)

p values β coefficients
(95% CI)

p values

All (n= 425)

Per 5 mmHg
increase in
orthostatic
SBP change

−0.61 −0.80

(−0.92; −0.29) <0.001 (−1.12; −0.48) <0.001

Age < 80 years (n= 128)

Per 5 mmHg
increase in
orthostatic
SBP change

−0.47 −0.70

(−0.84; −0.11) 0.01 (−1.09; −0.30) 0.001

Age ≥ 80 years (n= 297)

Per 5 mmHg
increase in
orthostatic
SBP change

−0.89 −1.00

(−1.49; −0.29) 0.004 (−1.58; −0.42) 0.001

CI confidence interval, SBP systolic blood pressure
aModel 1 is adjusted for age and sex
bModel 2 is adjusted for age, sex, alcohol consumption (≥3 UA/day),
cardiovascular disease, antihypertensive drugs, 24-h SBP and
supine SBP
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the study excluded individuals who could potentially have
undergone ABPM monitoring but presented with specific
clinical conditions (e.g., AF, OSAS, or sleep disorders), and
the cuff was always placed on the left arm rather than on the
arm where the highest blood pressure had been recorded.
Fagard et al. [11] found a two- to threefold-fold greater
prevalence of OH in reverse dippers than in dippers,
although patients with major cardiovascular diseases or
severe comorbidities were excluded from this study, and the
sample population was slightly younger and had a lower
prevalence of OH than our sample. Similar findings were
obtained by Kario et al. [12], who corroborated the rela-
tionship between OH and reverse dipping. On the other
hand, Narkiewicz et al. [30], in a study on men aged
between 18 and 45 years with mild essential hypertension,
found that postural BP changes did not predict nocturnal BP
reduction.

In summary, these results suggest that postural and
nocturnal BP changes may be related and that the associa-
tion may be more marked in older individuals. Supporting
this hypothesis, we found the relationship between postural
and nocturnal BP changes to be significantly stronger in
patients over 80 years of age. As has been amply demon-
strated, aging is characterized by a physiological decline in
autonomic nervous system function. This means that older
people often present with impairment of the sensitivity of
alpha-1 adrenergic receptors and reduced baroreceptor
sensitivity with a resulting high risk of OH [13]. Day-night
blood pressure gradients have also been associated with
autonomic dysfunctions, such as reduced parasympathetic
activity and abnormal sympathetic activation at night
[14, 15], which were also confirmed in older hypertensive
patients [16]. Therefore, age-related autonomic changes can
predispose individuals to both OH and a nondipper profile,
consistent with the stronger relationship observed between
orthostatic and nocturnal BP changes in the oldest old
patients.

Pressure variability may play a relevant role in this
relationship, and it is influenced by baroreflex dysfunction
and vascular aging, two components of the mechanism
underlying orthostatic hypotension. Due to postural chan-
ges, OH influences BP variability, measured through
ABPM as the standard deviation (SD). In our sample,
patients with OH presented a higher BP variability than
those without OH. Therefore, one could argue that auto-
nomic system dysfunction can result in OH, as well as in a
wide BP variability in daytime, nighttime, and 24-h periods,
also influencing nighttime circadian patterns.

The strengths of this study lie in the inclusion of patients
in the older age groups, measurement of orthostatic BP at 5
min of standing, and the overall good quality of the ABPM
records that include a high percentage of valid measure-
ments. Among the study limitations are the cross-sectional

design and a lack of data on drug therapy. We did not have
detailed information regarding the timing and dosage of
antihypertensive therapy, which could have influenced the
nocturnal blood pressure profile, or the use of statins or
hypoglycemic agents. In addition, the small number of
patients with orthostatic hypertension did not allow us to
explore the association between this condition and night-
time BP changes. Further studies are needed to better
investigate this aspect.

In conclusion, this study confirms OH to be highly pre-
valent in geriatric patients attending the hypertension out-
patient clinic. Patients with OH, especially the oldest old,
are more likely to also present changes in their nocturnal BP
profiles. Future prospective studies on older people in other
settings would be useful to clarify the pathophysiological
basis of the relationship between OH and ABPM para-
meters and its prognostic risk factors.
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