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Delayed recovery from initial orthostatic hypotension: an expression 
of frailty in the elderly
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Initial orthostatic hypotension (OH) is a clinical syndrome 
with a transient drop in blood pressure upon standing (by 
definition > 40 mmHg systolic or > 20 mmHg diastolic 
within 15 sec after standing up from supine position) 
[1]. This is different from classic OH which is defined 
by a sustained reduction of at least 20 mmHg in systolic 
or 10 mmHg in diastolic blood pressure within 3 min of 
standing [2]. The pathophysiological mechanisms leading 
to initial OH appear to differ from classic OH, as initial 
OH typically occurs upon active standing and not during 
passive tilting. Therefore, the active use of leg and abdomi-
nal muscles appears to be involved. It has been hypoth-
esized that muscle contraction increases venous return to 
the right atrium and slightly increases arterial blood pres-
sure, especially in elderly [1, 3]. The subsequent stimula-
tion of mechanoreceptors in the right atrium and arterial 
baroreceptors results in abrupt withdrawal of sympathetic 
activity. Immediately after this occurs, muscle contraction 
leads to local arterial vasodilation during the first 4 s after 
contraction. Together, this results in a fall in systemic vas-
cular resistance for 6–8 s after standing up. After the initial 
reduction, blood pressure usually recovers in about 20 s. 
This recovery can be delayed in the elderly and in patients 
with neurodegenerative disorders.

In this issue of Clinical Autonomic Research, Saedon 
et al. report the results of the Malaysian Elders Longi-
tudinal Research (MELoR) study [4]. They evaluated 
the association between postural changes in blood pres-
sure and physical, functional, and cognitive performance 
in 1245 community-dwelling Asian elders (mean age 

67 years), with a relatively low baseline blood pressure 
(mean 113/69 mmHg). The authors found that 13% of the 
participants had initial OH, 12% had classic OH, and 50% 
had a “combination” of both initial and classic OH. The 
latter group is controversial since this combination is usu-
ally considered to be classic OH alone (and not a combi-
nation with initial OH), as the drop in blood pressure in 
initial OH must, by definition, be transient [1]. However, 
these definitions might require updating, as previous studies 
demonstrated that many asymptomatic individuals fulfill 
the hemodynamic criteria for initial OH: in The Irish Lon-
gitudinal Study on Ageing (TILDA) for example, approxi-
mately 70% of the participants met the criteria for initial 
OH [5]. Moreover, the 95th percentile of initial systolic 
blood pressure drop was 59.6 mmHg in men of 50 years old, 
substantially higher than the 40 mmHg cutoff. Likewise, in 
the study by Saedon et al., 63% of participants had an initial 
drop in blood pressure greater than the currently used cutoff 
values. Furthermore, in a cohort of patients evaluated for 
syncope, 50% met the criteria for initial OH, but initial OH 
was considered to be the cause of syncope in only ~ 10% 
of the patients [6]. However, as most individuals in these 
studies were asymptomatic, it is questionable whether initial 
OH should be considered pathologic in all circumstances. 
Therefore, a redefinition of the cutoff values for initial OH 
might be necessary.

Perhaps a bit surprisingly, Saedon et al. found that partici-
pants with initial OH had better physical function, cognitive 
performance, and were better able to perform tasks in daily 
living as compared to participants with classic OH. These 
findings persisted after adjustment for age, gender, diabetes 
mellitus, and baseline blood pressure. The authors concluded 
that initial OH is not a marker of frailty.

This, however, is presumably only one side of the coin. 
The other side of the coin is that individuals in whom the 
orthostatic blood pressure reductions take more time to 
recover to normal (referred to as delayed recovery) are in 
fact frailer than those in whom blood pressure recovers 
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quickly (i.e., those with initial OH). Of the tests used in this 
study, the timed “up-and-go” test provides a good estimate 
of the impact of OH in daily life: stand up from a chair, walk 
3 m and sit back down again. This activity is directly influ-
enced by orthostatic blood pressure changes and the ability 
to recover, in contrast to other parameters such as hand grip 
strength and cognitive performance. Saedon et al. showed 
that the time required to “up-and-go” was longer in individu-
als with delayed recovery (classic OH or a combination of 
initial and classic OH) as compared to those with initial OH 
alone who had a rapid recovery of blood pressure.

The importance of delayed recovery from orthostatic 
blood pressure changes is illustrated by studies showing that 
delayed recovery is an independent risk factor for all-cause 
falls in the upcoming 2 years [7]. Initial OH on the contrary 
is not associated with an increased risk for falls. In frail 
patients, delayed blood pressure recovery and symptoms of 
orthostatic intolerance occur more frequently [8, 9]. Fur-
thermore, delayed recovery is associated with increased risk 
of cognitive impairment, microvascular brain changes, and 
mortality [10, 11].

Another frequently occurring orthostatic phenomenon is 
delayed OH, defined as a reduction in blood pressure occur-
ring after 3 min of standing or upright tilt, thus appearing 
later than classic OH. Delayed OH is recognized as an ear-
lier phase of classic OH, as 54% of the individuals with 
delayed OH progresses to classic OH within 10 years [12]. 
Unfortunately, this was not assessed by Saedon et al., as the 
time of blood pressure measurements was limited to 3 min. 
However, delayed OH is a strong predictor for future frailty: 
within 10 years 31% of the individuals with delayed OH can 
develop a neurodegenerative synucleinopathy (e.g., Parkin-
son disease, dementia with Lewy bodies or multiple system 
atrophy), with increased mortality [12].

In conclusion, initial OH is a physiological phenomenon 
in up to 70% of the elderly. The ability to recover rapidly 
from initial OH appears to be a marker for physical fitness. 
Hence, the true problem is not the presence of initial OH 
itself, but the delayed recovery from orthostatic blood pres-
sure changes, which is associated with increased risk of 
falls, cognitive impairment, and frailty. Like the dilemma 
of the chicken and the egg, the question is which came first: 
is frailty causing delayed blood pressure recovery or vice 
versa? Presumably, both are true. Therefore, future studies 
should not just focus on initial OH, but also on the factors 
that could be worsening or improving the delay in blood 
pressure recovery after standing up, e.g., by exploring the 
influence of baseline blood pressure, antihypertensive drugs, 
genetic factors, and training in physical counter-maneuvers.
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