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A Review on Post-exercise Hypotension in Hypertensive Individuals

Paulo Gomes Anunciacao and Marcos Doederlein Polito
Universidade Estadual de Londrina, Londrina, PR - Brazil

Abstract

Post-exercise hypotension (PEH) may follow a session of
physical exercises. This effect has high clinical relevance for
hypertensive individuals. Although there are several studies on
the subject, an analysis is still lacking on a state-of-art approach
considering different types of exercises.

Using a review of literature, the aim of this paper was to
verify the relationship between aerobic exercise and resistance
exercise in PEH in hypertensive people.

For the purpose of this study, Scielo and Medline databases
were surveyed, and the main inclusion criteria were studies on
the subject in English language and a sample of hypertensive
adults. One hundred and twenty-six studies were found.
However, only 32 papers, 5 of which on resistance exercise
and 27 on aerobic exercise were used for this study. Although
the studies surveyed used different prescription models for
resistance exercise, PEH was observed mainly in the laboratory
setting. After aerobic exercise, it was noted that PEH occurred for
longer periods. However, there are differences of opinion as to
the best intensity and duration of the exercise to be prescribed.

Therefore, in hypertensive individuals declines in arterial
pressure following aerobic exercise are apparently greater
than those observed with resistance exercise. Nevertheless,
in order to achieve sounder conclusions, further studies on
ambulatory blood pressure monitoring should be conducted.

Introduction

Arterial hypertension (AH) affects a significant part of the
adult population worldwide', and is a risk factor for heart
diseases and renal failure?. Lifestyle changes, such as reducing
alcohol consumption and tobacco smoking, developing
adequate eating habits, and controlling body weight, are
suggested as non-drug measures for preventing and treating
AH?3. Engaging in regular exercise is also recommended as a
means to reduce resting blood pressure (BP) values®.

Regardless of the potential reduction in resting BP levels as
a result of regular exercising (chronic effect), these may drop
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to below resting values in the minutes following a bout of
exercises, which is termed post-exercise hypotension (PEH)°.
One of the first scientific data on the subject was described in
1981 by William Fitzgerald®, whose BP systematically declined
after aerobic exercise training (25-minute jogging at 70% of
the maximal heart rate).

PEH can be considered an important strategy to help
control resting BP especially in hypertensive individuals®.
Aerobic physical exercise is the most commonly surveyed and
recommended modality to promote PEH in hypertensive and
normotensive individuals’. However, data on the effects of the
duration and intensity of exercise in hypertensive subjects are
still controversial.

Besides aerobic exercising, resistance training is also
recommended for hypertensive individuals as a form of
increasing muscle strength*. However, although showing
promising results, research on the occurrence of PEH in
hypertensive individuals engaged in this type of exercise is
scarce®'?. Moreover, there are differences in experimental
protocols, such as weight load, number of repetitions, and
quantity of exercises.

Thus, considering the potential gaps identified in
understanding the effect of diverse exercises on PEH in
hypertensive individuals, it is of utmost importance to
investigate the subject. Within this context, the aim of this
study was to review literature on the effects of aerobic and
resistance exercises on PEH in hypertensive individuals.
Additionally, physiological mechanisms involved were
presented and commented on.

Search methods and inclusion of studies

Two independent researchers surveyed Medline and
Scielo databases. To search references on aerobic exercise
in the Medline database, the terms dynamic exercise and
aerobic exercise were used separately and associated with
hypotension, hypertension, post-exercise, postexercise, blood
pressure, and acute response in the title or in the abstract. To
search references on resistance exercise, the terms resistance
exercise and strength exercise were used separately, followed
by the terms cited above. Investigation in the Scielo database
was done using the terms described separately in the title.

Inclusion criteria for the articles were: 1) papers reporting
arterial BP responses to aerobic or resistance exercise for a
minimum of 30 minutes; 2) duration of exercise training equal
to or more than 15 minutes (for aerobic exercise); 3) papers
published in English up to September 2009; 4) a sample
consisting of hypertensive adults, i.e., mean BP of the study
group equal to or greater than 140 mmHg for systolic blood
pressure (SBP) or 90 mmHg for diastolic blood pressure (DBP)>.
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After filtering by the keywords, 126 studies remained.
Of these, the following papers were excluded: experiments
on the effects of chronic exercise, animal models, BP
responses during exercise, samples consisting of subjects with
normotension/borderline hypertension, orthostatic tolerance,
literature review, and exercise duration under 15 minutes
(Figure 1). Thus, this study consisted of 32 reference papers,
5 of which addressing resistance exercise (a sample of 72
individuals), and 27 addressing aerobic exercises (a sample
of 639 individuals). Table 1 displays the main findings of the
studies on resistance exercises, whereas Table 2 shows the
main findings on aerobic exercises.

Hypotension following resistance exercises

A significant difference was observed among the protocols
for resistance exercises. Variation was relative to: performance

(conventional®'®'? and circuit-training”"); intensity (ranging
from low®*'" to high'*'?), number of repetitions (between 8
and 20), and duration of the rest interval (between 30 and
120 seconds). On the other hand, variation in the number of
exercises was small @among 4 and 7), and most worked on large
muscle groups. Therefore, generally speaking, a comparison
between the groups is jeopardized by the diversity of protocols
used for exercise prescription.

In all these studies, a decline in SBP values following
exercise was noted, especially within the first hour after the
activity, regardless of the protocol employed. In their study,
Melo et al®, served that besides lasting over the entire period
in the laboratory setting, when participants were released to
resume their daily activities the decline in SBP persisted for
10 hours, resembling other studies conducted on aerobic
exercises'>'°. It is noteworthy that in this study, the individuals
were taking medication to control BP (Captopril). This finding

126 papers
found
> Excluded
v 5 papers: chronic effect
110 papers 11 papers: animal models
remained
Excluded
4 4 papers: BP during exertion
97 papers 9 papers: review
remained
Excluded
v 6 papers: orthostatic stress
: o )
88 papers 3 papers: duration < 15 min
remained
Excluded
"| 56 papers: sample consisting of
Y normotensive individuals
32 papers
remained
A 4 A 4
27 papers on 5 papers on
aerobic exercise resistance
exercise

Figure 1 - Paper selection process flowchart.
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Behavior of blood pressure after a session of resistance exercise

Paper Sample Sex n Intensity Volume Interval Method of Dura't lon of Results N'Iecha'nllsm
measurement monitoring identified
7 30 sec |SBP at 45 and
o exercises; between 60 min o
Moraes  Sedentary (44225 10 50% 3 sefs, exercises; 2 ABPM 24h |DPB and MBP Kallikrein
etal" years of age) 1RM 12 reps min between at5 release
(Circuit) circuits 10 and 60 min
Hard Sedenta !
Y g exercises; 1min between )
and (50.5+10.2 years M 24 8-12RM 3 sets. sets ABPM 23h | SBP for 60min ?
Tucker' of age) 812 re;;s
ABPM
| SBP and DBP
45 sec for 10 h relative to
6 ABPM (9
Melo Sedentary* (461 F 1 40% exercises; Sebt:.tv;ge;ec Augiﬁgtlo pm) and Acontroll dtay ”
etal® years of age) 1RM 3 sets; 20 be‘tween 2 auscultatory I SlEj;’cfl:o; ?gyto ’
reps. exercises (2pm) 90 min
| DBP from 45 to
75 min
Resistance- 5 30 sec
L o exercises; between 1SBP for 60 min
N trained individuals 50% . . . ; "
Fisher (47 .6+2.5 years 7 1RM 3 sets; 15 exercises; 2 Auscultatory 60 min relative to control ?
'0; a‘ e))I reps. min between day
9 (Circuit) circuits
4 1X10
Mediano exRe?giL;Errs* EXErcises; 2 min between 1SBP3;t1z;0 min
1 M/F 20 10RM 1setor3 sets and Auscultatory 60 min h—
otal (61x12 years sets; 10 exercises {SBP during 60
of age) rep’s min and DBP at 30
' and 50 min

*Individuals on medication; Sedentary - not engaged in regular physical activity; F - feminine; M - masculine; N - size of the sample; RM - repetition maximum; Reps. - repetitions
performed; ABPM - ambulatory blood pressure monitor; SBP - systolic blood pressure; DBP - diastolic blood pressure; MBP - mean blood pressure.

Behavior of blood pressure after a session of aerobic exercise

Paper Sample Sex n Exercise Intensity Duration Method of Dura_t on of Results N_Iecha_nlsm
measurement monitoring identified
Forazetaps ~ Sedentany (362 MIF 23 Cycle 50% VO 45min ABPM 24h NS 2
years of age) ergometric Zpeck
Sedentérios |SBP in low and moderate
o o ;
Blanghard (442 1.4 years M 47 Cycle 40% (low) and 60% 40 min ABPM 14n lDBE inlow 2
etal of age) ergometry (moderate) do VO, (both relative to control
¢ day)
Sedentary* Cydle |SBP, DBP and MBP
Ciolac et al*! (46.5+8.2 years M/F 50 er g’met 60% HRR 40 min ABPM 24h during r 24h relative to ?
of age) g vy control day
Sedentary*
Continuous group Continuous exercise (60% iiig:ﬁ?&z: gge’\r’lj;
(4847 years Cydle HRR) and interval exercise for 24h /
Ciolac et al* of age) MIF 52 i (50% HRR for 2 min and 40 min ABPM 24h L ?
Interval arou ergometry 80% HRR |SBP and MBP in interval
4459 group for 1 min) exercise for 24h (both
( o_f agS)ars relative to control day)
|SBP at 45 and 60 min; _—
2"{;’;‘?5 sed:;‘:'?)/f(:“;z"‘S M 10 ercoy:]'; 70% HRR 35 min ABPM 2%h DBP at 60 min and MBP at fi'l':;’:é”
y 9 gomelry 45 and 60 min
1SBPat1,2,7, 11 hours
Pescatello ? (44+4years Cycle o . | |DBP between 2-12h ”
etal of age) M 6 ergometry 40and 70% VO, ,, 30 min ABPM 13 | |MBP over the entire ’
period
|SBP, DBP and MBP
Pescatello ?(38.1+1.6 years Cycle o . up to 7 hours relative to IPVR
etal® of age) F 7 ergometry 60% VOyrs, 80 min ABPM 2%h resting values (at 1,2, 5 1CO
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Behavior of blood pressure after a session of aerobic exercise

| SBP for 9h, decline

Pescatello Sedentary Cydle relative to the control day
(43.8+1.4 years M 49 v 40% and 60% VO 30 min ABPM 9h (40% and 60%), but 1 ?
etal® ergometry 2max ’ "
of age) relative to resting values
(9h) / |DBP for 5h (60%)
1SBP relative to resting
Sedentary values and decline relative
Pescatello (43.8+1.3 years M 50 Cycle 40% and 60% VO 30 min ABPM 10h {o the control day for 10h ?
etal ergometry 2. | |DBP for 10 h relative to
of age) .
resting and control values
(for both intensities)
| SBP for 10h relative to
control day, but increase
" ] ;
Syme et ? (43,8413 years M 50 Cycle 40% and 60% VO 30 min ABPM 24h relafive to resting values ?
of age) ergometry 2max | | DBP relative to resting
values, but no different
from control day
|SBP during 9h relative to
30 min control day, but 1 relative
] " " -
G:ldry et ? (44.7+1.9 years M 2 Cycle 60% VO and 15 ABPM ~1%h tc_) res_tlng values (in both "
al of age) ergometry 2max. min situations) / | DBP for 3h
relative to control day
(30min)
| SBP for 9h relative to
30 min control day, but 1 relative
] 5 " -
G:ldw et ? (42+2.2 years M 3 Cycle 40% VO and 15 ABPM ~1%h K? res.tlng values (in both ”
al of age) ergometry 2max. min situations) / | DBP for 9h
relative to control day
(30min)
| SBP relative to control
day, but increase relative
2 ,
S{‘;‘gﬂ”'ey ' (33@22";)3’93'5 MF 1 ercoyrf]'; 60%-70% HR 20 min ABPM 24h to resting values / |MBP ?
9 gometry and DBP during the first
5 hours
| - decline relative to
Sedentary 1-16 control day for SBP, DBP
Z";‘z’f” (68.9+1.5 years MWF 123 efg’;’; 50% VO, 45 min " A';J?m’;"m -22h and MBP lc?:\'/"g v
of age) gometry 2 11- 90 min II- |SBP, DBP and MBP
for 90min
' NOR and
? !
g:‘;‘“ ' (4;22 Z)ears WE 13 ercoy:]'; 50% VO, ., 30 min Auscultatory 90 min 1SBP, D%z and B for PVR
g gometry 1CO and SV
" o | SBP and DBP for the
MacDonald  Aclive (23¢4years e g Cycle 70% VO 30 min Intra-arteril 70 min entire period relafive to ?
etal of age) ergometry 2peak measurement
control day
MacDonald Sedentary Cycle Intra-arterial | SBP for 60 min relative
5 (24.5%5.1 years M/F 1 70% VO, 30 min 90 min : ?
etal of age ergometry 2peak measurement to resting values
Wallace 7 (48.4£12.5 years . Intermittent exercise -50% 50 min ”
et of age) MIF 25 Treadmil Vo, (5X10min) ABPM 24h NS ?
? i ise - 509 i
Wallza7ce ? (48,4117 years MF 21 Treadmil Intermittent exercise - 50% 50 min ABPM 2h lsBP and DBP for 24h "
etal of age) . (5X10min) relative to the control day
| SBP for the first 16 h/
Taylor- . . o . |DBP for 12 h of the first
Tolbert et Sedentary (6042 M 1 Troadmil ~ Mermittent exercixe - 70% 45 min ABPM 24h 161/ |MBP for the first ?
% years of age) Vo, (3X15min) ) )
al 2max 12h (comparisons relative
to the control day)
Men
50%-| SBP and DBP
for 3h/
Sedentary 75%-| SBP and DBP
(M=41.348.9 for 6h
Quinn'® years of age) MIF 16 Treadmill 50% and 75% VO, 30 min ABPM 24h Women ?
(F=43.6+7.4 50%-| SBP and DBP
years of age) for 1th
75%- | SBP for 12h and
| DBP for 6h (comparisons
relative to the control day)
Wilcox et . . . 50 min . | SBP and DBP over the
? ?
o ? (50 years of age) M 10 Treadmill Intermittent exercise (5X10min) Auscultatory 30 min entire period ?
Bennett ’ ) . 50 min . ’
? ?
etal? ? (46 years of age) M 7 Treadmill Intermittent exercise (5X10min) Auscultatory 90 min | SBP and DBP for 90 min ?
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Behavior of blood pressure after a session of aerobic exercise

Kaufman Active (44-57 years . Intermittent exercise 50 min ] 1SBP and DBP over the "
etal of age) M 8 Treadmil 67%HR (5Xtomin)  Auseultatory 60 min entire period ’
Biphasic
|SBP and MBP for 120 o
?
Rueckert ?(50£2 years MIF 18 Treadmil 70%FCR 45 min Auscultatory 120 min min and |DBP at 10, 20 mechanism:
etal of age) and 120 min 1° |[PVR
2| COo
| SBP for 120 min in both
Continuous exercise models
Cunha et Active* (56.8 years 2 . 60% HRR or interval . . |DBP up }0 30 min in
P, 1" Treadmill : o } 45 min Auscultatory 120 min continuous ?
al of age) exercise 50% (2 min) at IMBP for 120 min in
80% (1 min) of HRR ) )
continuous exercise and
90 min in interval exercise
-0 . | SBP from 20 to 50 min
Hagber: (gjignt;rrys(ifzo /eu) Intermittent exercise 50% 45 min %%g];na(rfi (G-50%) 1CO
O0er9 eyears ofag MIF 24 Treadmil (G-50%) and 70% (G-70%) Auscultatory o) a 1SBP for 120 min and
etal G-70% 0 (3X15) 180 min P ; 1PVR
(64+3years of age) VOsma, (G-70%) \DBP for 75 min
- (G-70%)
Pontes Jr Sedentary Treadmill | SBP and MBP for 90 min
ot gl (39.8+0.8 years MIF 16 and water 50% do VO, 45 min Auscultatory 90min and DBP for 60 min for ?
of age) running both protocols
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“Individuals on medication; Sedentary — not engaged in regular physical activity; M - masculine; F - feminine; N - size of the sample; HRR - heart rate reserve; VO, - maximal

oxygen consumption; VO,

- peak oxygen consumption; ABPM - ambulatory blood pressure monitor; SBP - systolic blood pressure; DBP - diastolic blood pressure; MBP - mean

blood pressure; PVR - peripheral vascular resistance; CO - cardiac ouput; SV - systolic volume; NOR - norepinephrine; NS - non significant.

has significant external validity, since resistance exercise
combined with medication may potentiate the duration of
the reduction in BP levels.

As to DBP levels, only three studies®'"'* reported PEH
despite using different protocols. Moraes et al'' observed a
decline in DBP levels at isolated time points: 5, 10, and 60
minutes following weight training. This fact reduces the clinical
relevance of PEH since the BP decline is not sustained. Using
the conventional method, Mediano et al'?, also observed
reductions in BP at 30 and 50 minutes following the activity.
However, they used a high-intensity exercise protocol (10MR),
and participants were on medication. The prescription of high-
intensity exercises reduces the study’s external validity, since
hypertensive individuals should follow a light-to-moderate
intensity program of exercises because it elicits lower increases
in BP values during the activity*.

In addition to these, another study® reported a decline in
DBP (45 and 75 minutes after exercise) in a controlled setting.
However, the DBP values continued reduced for 10 hours after
the exercise session compared with a non-exercising control
day. Findings such as those observed in this study® are relevant,
since they allow, for instance, that hypertensive individuals
be exposed to high blood pressure values, for both SBP and
DBP, for shorter periods of time. However, regardless of the
results reported by the authors (Melo et al®), it is important to
keep in mind that the decline in BP did not occur relative to
the resting values recorded on the day of exercise training,
but only in relation to the day when the individuals did not
exercise (control day). Thus, considering that PEH is the
reduction in BP values relative to pre-exercise resting values,
further investigation is warranted to assess BP levels during
longer periods.

Finally, a study® conducted with physically fit individuals
did not observe any decline in DBP levels. Considering that
chronic training may induce hemodynamic adjustments

Arq Bras Cardiol 2011;96(5):e100-e109

in the body'’, this may potentially interfere in the PEH of
physically fit individuals. In this sense, the benefit from regular
activity would have been already obtained by the chronic
effect and, thus, would not be observed after a single bout of
exercise. However, no studies were found on the influence
of hypertensive individuals’ fitness status on PEH; therefore,
greater inferences would be merely speculative. Likewise,
studies'®" involving physically fit normotensive subjects
reported no significant drops in DBP following a session of
resistance exercises.

Regarding the physiological mechanisms involved in BP
decline after resistance exercise, only two studies'?* were
found; one of them' was conducted with hypertensive
individuals, whereas the other?®, with normotensive
individuals. Moraes et al'' observed that PEH is related to
the release of kallikrein, a vasodilator agent?'. However, this
substance has been rarely studied in the context of PEH, and
its actual contribution to reducing BP is still unclear. Rezk
et al* evaluated peripheral vascular resistance (PVR) and
cardiac output (CO) in normotensive individuals after a bout
of resistance exercise with intensities ranging from 40% to 80%
of TMR. The lowest intensity exercise elicited PEH for both
SBP and DBP although reductions of CO and maintenance
of PVR were observed. Conversely, the highest intensity
exercise elicited PEH only for SBP, which was associated
mainly with a decrease in CO, since PVR increased after
exercise. Nevertheless, the sample consisted of healthy young
individuals, and this does not allow us to safely extrapolate
data for hypertensive people.

Hypotension following aerobic exercises

For aerobic exercising, the majority of studies used
cycle ergometric protocols!!13:15:23-25.28-32,39,41-43 others used
ergometric treadmills'022:26:27.33-38.40 “and only one used
water running®.
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Regarding PEH and aerobic exercise, only two studies?*
reported no declines in SBP and DBP, compared to
resting and control day values. Additionally, a few other
studies!'"2233:3436-40,42.43 yecorded PEH in short periods of
time (30 to 120 minutes) for both SBP and DBP. Reductions
in BP for short periods of time have a lower impact on the
cardiovascular health of a hypertensive individual, since the
duration of the decline in BP is the most important factor
in this phenomenon*. Nonetheless, of these 11 studies,
eight?2333436-40 ysed the auscultatory method, whereas two*2+
used the intra-arterial measurement method, which hinders
BP monitoring outside the laboratory setting.

Within this context, approximately 50% of the
studies'16:23:2427-323541 ‘inyolving aerobic exercise reported
reductions in SBP and DBP levels sustained over long periods.
However, only two studies''> recorded declines in SBP
compared to pre-exercise values, a fact that characterizes the
PEH phenomenon. The findings of some studies'®1¢:23:27:31:32,35
were significant compared with a non-exercising control
day, but not compared to resting values. Moreover, a few
studies*?#3941 recorded increased SBP values compared to
resting values, but these were smaller compared to those of
the control day.

On the other hand, six studies observed PEH for DBP'#15:2428-
30, Reductions compared only with the control day were
recorded in eight studies' 6232731323541 ‘and, differently from
SBP values, not one study recorded an increase compared with
DBP pre-exercise values. It isimportant to compare BP with the
control day value, since this allows an analysis of the behavior
of pressure values without exercise. However, as has already
been mentioned, the concept of PEH consists in the reduction
in BP levels relative to resting values and, thus, it would be
interesting to quantify and qualify the behavior of the sample
on the control day to allow greater inferences to be drawn.

There is an apparent lack of consistency between study
findings regarding exercise intensity and a decline in BP
following exercise. Thus, PEH can be observed following bouts
of low?*?73639 ‘moderate'>?*3%3" and high-intensity**>® exercise.
In this sense, a few studies'>'416:2428:293441 that attempted to
directly compare exercise intensity and decline in BP have
yielded contradictory results. A few studies'®** showed that
high-intensity exercises (70 to 75% VO, _ ) promote greater
reductions in pressure values than mild-intensity (50% VO, )
activities. Conversely, other studies'>'*2426:2941 have reported
no differences regarding BP responses and exercise intensity.

It is noteworthy that some studies*?** compared continuous
and interval exercise, suggesting that continuous exercise has
a slight advantage over interval exercise. Therefore, literature
lacks a consensus as to the relationship between exercise
intensity and PEH in hypertensive individuals. Nevertheless,
the American College of Sports Medicine* recommends the
prescription of low-to-moderate intensity exercise (40-60%
VO,, . ), exactly because it elicits lower increases in BP during
the activity and, thus, provide greater safety.

Another variable that can interfere with PEH is the duration
of the exertion; however, a reduction in BP levels was observed
in both, shorter duration sessions (15 to 20 minutes)***" and
longer sessions (50 minutes)**?”34%. Bennett et al’” evaluated

the BP response to intermittent exercise, in which individuals
exercised during ten minutes alternately with three-minute
rest periods. This routine was repeated five times and the
authors verified that the duration of the activity influenced
the reduction in BP levels. However, a study** employing a
very similar methodology, did not observe any reduction in
BP levels after exercise. Within this context, studies comparing
directly the BP response and the duration of exercise sessions
yield contradictory results, since there is evidence that the
longer the duration of the exercise session, the greater the
reductions in pressure values*. On the other hand, other
findings suggest no difference in PEH following shorter
exercise sessions (ten minutes) or ones of longer duration
(30 minutes)*. In their study with hypertensive individuals,
Guidry et al*!, observed a slight advantage of longer-duration
exercise bouts (30 minutes vs 15 minutes) in DBP. Therefore,
there seems to be no relationship between exercise duration
and PEH; this calls for further studies within this context,
since two**¢ of the three papers investigating the influence
of the duration of effort on PEH used a sample of borderline
hypertensive individuals.

The mechanisms involved in the reduction of BP following
aerobic exercise may be different from those involved in
resistance exercise. Curiously, Rueckert et al*® observed
a biphasic pattern of PEH, in which the initial fall in BP
is determined by the reduction of PVR, followed by the
reduction in CO. Moreover, some studies**** observed that
the PEH is determined only by the reduction of CO, which is
relative to the reduction in the systolic volume. Furthermore,
Hagberg et al** noted that among senior individuals, PEH is
probably mediated by the reduction in CO, since aging leads
to arterial stiffness. Consequently, there is lower capacity for
vessel dilation*”.

On the other hand, a few studies'>?? demonstrated that
the fall in BP levels is influenced by the reduction in PVR,
which can be associated with the release of vasodilator drugs,
such as nitric oxide*#8, prostaglandins***°, and adenosine’'.
However, studies on the effect of blocking the synthesis of
nitric oxide and prostaglandins still reported decline in BP
levels®?°3, Moreover, the reduction in PVR can be associated
with a decrease in sympathetic activity, observed in both
human®** and animal models*®. Franklin et al*” observed
that thermoregulation is another factor that could be
associated with PEH. Nevertheless, a few studies suggest that
thermoregulation” and splenic®®, cutaneous®® and cerebral®
circulation contribute very little to PEH. Finally, another
mechanism that might influence PEH is baroreflex function,
which seems to increase after an exercise session®2. This
mechanism acts in two ways: it lowers PVR and heart rate in
response to an increase in BP and, it increases these variables
in response to a decrease in blood pressure values®.

Therefore, there is no evidence as to the exact mechanism
involved in PEH, as apparently several factors contribute to
the occurrence of this phenomenon. It is noteworthy that a
large part of the studies involving mechanisms related with
the decline in BP used samples of normotensive individuals
or animal models. Consequently, these findings should be
analyzed very carefully, since the extrapolation of their results
for the hypertensive population is jeopardized.
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Monitoring of arterial blood pressure
following exercise

Regarding the monitoring of BP after aerobic exercise and
weight-training, two studies®'* used only the auscultatory
method after resistance exercise, whereas eight studies?23%3436-40
used the same method after aerobic exercise. In these studies,
investigators monitored BP between 30 and 120 minutes
after exercise, and the measurements were made mostly with
ten-minute intervals. Moreover, two studies**** used direct
measurements of BP. These procedures are interesting, as they
allow the investigator to analyze the cardiovascular behavior
in the absence of intervening variables, although they diminish
the external validity of the findings.

On the other hand, three studies®'®" involving weight-
training and seventeen studies'"'3:1623-323541 involving aerobic
exercises used ambulatory blood pressure monitoring (ABPM).
However, in a few cases, the information from the ABPM may
be misleading. For instance, one study?? reported a significant
decrease in BP over the average 24 hours of monitoring.
Nevertheless, the significant decline in BP occurred only in
the measurements taken during the night. This may lead the
reader to conclude that the exercise promoted a decline in
BP throughout the entire 24-hour period.

Besides the 24-hour assessment, ABPM can also be
analyzed in two different periods, vigil and sleep?*. Thus,
ABPM can be employed to detect refractory hypertension,
for instance. This method is very useful, since it allows the
comparison of BP values in the medical office and during the
period of vigil, which in turn may help detect “white-coat
hypertension”®*.

Conclusion

Apparently, aerobic exercises promote a greater and longer
reduction in BP levels than resistance exercises. However,
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