
American Journal of Hypertension 1

State of the art

This paper aims to review evidence on the effect of exer-
cise on cardiovascular (CV) risk in people with hyper-
tension. Regular exercise is one of the most important 
activities for primary prevention of hypertension1 and 
improving long-term survival.2 Benefits of exercise 
extend to people with hypertension,3 as well as those 
with related morbidity (such as diabetes,4 renal dys-
function5 or depression6,7) or chronic disease relatively 
separate from hypertension including cancer,8 airway 
disease,9 and osteoarthritis,10 to name a few. Many 
chronic diseases share the risk factor of physical inactiv-
ity, which is ranked among the top 10 contributors to 
the global burden of disease.11 Thus, increasing exercise 
levels in the general population is a valuable aspiration 
with major health and economic gains.12 Beyond exer-
cise alone, a CV risk reduction program for individuals 
with hypertension should optimally also include smok-
ing cessation, weight reduction, alcohol moderation, 
and attention to diet such as that recommended with 
the Dietary Approaches to Stop Hypertension,13 which 
has been shown to lower blood pressure (BP)14,15 and 
improve all-cause survival.16 Thorough analysis of treat-
ing and preventing hypertension with diet is addressed 
by Appel et al.17

RISK FACTOR MODIFICATION WITH EXERCISE

Some data indicate that people with hypertension are 
less physically active than those without hypertension.18 
High cardiorespiratory fitness (VO2max) has been shown to 
be protective against progression from prehypertension to 
hypertension,19 as well as future death from coronary heart 
disease and all causes,20 even among people with hyperten-
sion or a high burden of other CV risk factors.21,22 A  sed-
entary or low-activity lifestyle associated with low VO2max 
is common among first-world communities23 and associated 
with a cluster of CV risk factors including higher BP, total 
cholesterol, body mass index, and levels of obesity, but lower 
high-density lipoprotein cholesterol.24 While the cause and 
effect relationship has not been thoroughly explored, it is 
possible that hypertension may be both a risk factor asso-
ciated with sedentary behavior and low fitness, but it may 
also be that hypertension directly causes low fitness through 
its effect on myocardial function (hypertensive heart dis-
ease and heart failure with preserved ejection fraction). 
Engaging in regular aerobic exercise enhances structural, 
functional, and biochemical characteristics of the CV sys-
tem, and CV risk factors can undergo reversal toward “nor-
malization” among individuals with normal BP, as well as 
those with prehypertension or hypertension.25 Positive BP 
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effects include significant reductions in clinic systolic BP 
(SBP) and diastolic BP (DBP) and daytime ambulatory BP.26 
Among older sedentary men with stage 1 or 2 hypertension, 
the reduction in BP load from an acute exercise bout of just 
45 minutes is immediately apparent and can persist for 24 
hours.27 Interestingly, 1 study has shown that 24-hour BP 
variability (an emergent CV risk factor) may not be amena-
ble to change with exercise training in people with hyperten-
sion;28 although more controlled study data will be needed 
to confirm this.

Repeated physiological challenge through the stimulus 
of exercise is hypothesized to produce beneficial adaptive 
responses after a period of temporary impairment.29 An 
example of this delayed response on the vasculature has been 
demonstrated by an immediate decrease in nitric oxide–
mediated endothelial function, then followed by “supra-
normal” function in the period ≈1–24 hours after exercise, 
before returning to baseline levels at ≈24–48 hours.30 One of 
the physiological reasons explaining the supra-normal func-
tion from regular exercise is thought to be protection against 
increases in BP.30 Another major mechanism of BP lowering 
from exercise is decreased sympathetic drive, as evidenced 
by lowered plasma norepinephrine and renin activity,31 
as well as decreased renal and muscle sympathetic activ-
ity.32,33 The lack of effect of aerobic exercise on nighttime 
BP26 (especially in nondippers)34 when sympathetic activity 
is low, tends to support an autonomic-related hypotensive 
effect.31 Regular aerobic exercise enhances sleep quality and 
duration35 (which in itself protects against hypertension36) 
and also improves a broad range of other CV risk factors, 
hemodynamic, metabolic, neural, and arterial and cardiac 
features, with the overall result of reduced clinical events.25,31 
A summary of these effects is presented in Figure 1.

AEROBIC VS. RESISTANCE TRAINING ON CV RISK FACTORS

Moderate intensity resistance training is recommended as 
a supplement to aerobic exercise training for BP and CVD 
risk reduction in patients with hypertension,3,37 as well as 
healthy individuals and men with low risk CV disease.38 
Resistance training also appears to be safe and effective for 
increasing strength and improving functional capacity and 
hemodynamic function, even in higher risk patients with 
major cardiac disease.39 Both aerobic and resistance train-
ing promote improvements in a variety of general health and 
CV risk factors; however, the relative improvement in these 
factors differs between the exercise modalities. For example, 
aerobic training generates substantially greater increases in 
VO2max, together with greater reductions in body fat com-
pared with resistance training. On the other hand, more 
effective increases in basal metabolism and strength can be 
achieved with resistance compared with aerobic training.38 
Having said this, readers should be aware that measuring 
physical activity as well as the response to exercise programs 
can be complex and that differences in measurement meth-
ods, reporting of results, and lack of standardized reference 
can make comparisons between studies difficult.

Data are incomplete regarding the comparative health 
effects between exercise modalities exclusively in people 

with hypertension. In this population, clinic SBP is relatively 
unaffected by dynamic resistance training but small reduc-
tions in clinic DBP (−3.1 (95% CI −5.1 to −1.2) mm Hg) 
may be achievable.32,33 Despite reliance on small cohorts, few 
of which have recruited only hypertensive patients, meta-
analyses have provided reassurance in demonstrating that 
BP does not increase as a result of dynamic resistance train-
ing.32,33 On the other hand, Bertovic et  al.40 observed that 
vascular stiffness was greater among strength-trained ath-
letes as compared with age-matched controls. However, these 
findings are yet to be consistently replicated and it is difficult 
to know the extent to which observations in strength athletes 
can be extrapolated to nonathletes undertaking more mod-
erate strength training regimes. Furthermore, few resistance 
training intervention studies have been performed specifi-
cally in hypertensive cohorts. Remarkably, isometric resist-
ance training, which is a form of weight training involving 
sustained muscular contraction without a change in muscle 
length, has been demonstrated to have stronger BP-lowering 
effects (SBP, −4.3 (95% CI −6.4 to −2.2) mm Hg; P < 0.001) 
than dynamic resistance training in people treated for hyper-
tension, where the drop in DBP was higher than for normo-
tensive individuals (−5.5 (95% CI −7.9 to −3.0) mm Hg vs. 
−3.1 (95% CI −3.9 to −2.3) mm Hg) and overall effects on 
heart rate were slight but statistically significant compared 
with control (−0.8 (95% CI −1.2 to −0.4) bpm; P = 0.003).41

The profound effects of isometric resistance training is 
surprising because most of the studies from which these 
pooled data were derived used isometric hand-grip con-
traction as the intervention,41 which only exercises a small 
muscle group over a short time period (e.g., <15 minutes) 
and only elicits transient moderate hemodynamic responses 
(i.e., SBP and heart rate increases of ≈16 ± 10 mm Hg and 
3 ± 4 bpm; although hypertension severity is associated with 
greater responses42) that rapidly return to baseline levels (i.e., 
≈1 minute).43 Carlson et al.41 contend that the reduced time 
commitment, as well as simplicity and lower cost should 
lead to greater adherence to exercise in comparison with 
aerobic interventions, which is plausible but yet to be con-
firmed. Isometric resistance training appears to be safe, with 
no adverse events reported from >7,000 isometric exercise 
training sessions in patients with CV risk factors and comor-
bidities including hypertension.43 There are few reports on 
the mechanisms of BP lowering after chronic isometric 
training in patients with hypertension, although improved 
brachial flow–mediated dilatation,44 decreased sympathetic 
activity, and enhanced parasympathetic modulation of BP 
and heart rate45 have been observed. Table 1 presents a sum-
mary comparison of the chronic effects of aerobic vs. resist-
ance training in people with hypertension.

INFLUENCE OF PARTICIPANT CHARACTERISTICS ON 
RESPONSES TO AEROBIC AND RESISTANCE TRAINING

Analyses of more than 50 randomized controlled trials of 
aerobic exercise intervention have determined that signifi-
cant clinic SBP- and DBP-lowering effects can be achieved 
irrespective of participant age (≥50 or <50 years), frequency 
of exercise sessions per week (<3, 3 or 4, or >4/week),51 or 
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baseline body mass index.52 Importantly, hypertensive status 
influences the magnitude of clinic SBP and DBP fall after aer-
obic training, with largest effects in people with hypertension 
(SBP, −8.3 (95% CI −10.7 to −6.0) mm Hg) compared to those 
with prehypertension (SBP, −2.1 (95% CI −3.3 to −0.83) mm 
Hg), and only a small clinic DBP-lowering effect in normoten-
sive individuals (−1.1 (95% CI −2.2 to −0.07) mm Hg).51 Male 
participants appear to have greater responses of both SBP and 
DBP compared with women,51 and greater BP reductions are 
related to greater increases in cardiorespiratory fitness with 
aerobic training.25 Pooled data reveal trends toward larger 
reductions in clinic SBP and DBP associated with greater 
weight loss after aerobic training. Contrary to aerobic train-
ing, the BP-lowering effects of dynamic resistance training do 
not appear to be impacted by sex or age, but larger reductions 
may be conferred upon people with prehypertension vs. nor-
motensive and hypertensive individuals.51 Among patients 
with hypertension, the overall BP reduction effect is greater 
after aerobic compared with dynamic resistance exercise 
training, and as such, aerobic training should be the preferred 
option where BP lowering is the main goal.51

HOW MUCH EXERCISE IS ENOUGH?

The idiom that “something is better than nothing” holds 
true for exercise volume, where even a small but consist-
ent quantity (i.e., 15 min/day or 90 min/week) performed at 
moderate intensity can translate to significant health ben-
efits, irrespective of hypertensive status, age, CV disease risk, 
or lifestyle habits such as smoking or alcohol consumption 
(Figure 2).53 In people with hypertension assigned to differ-
ent exercise durations, but fixed low-to-moderate intensity 
programs (50% of estimated VO2max), clinically signifi-
cant reductions in BP were attained from only 30 to 60 min/
week of exercise, with the largest falls in SBP and DBP at 
61–90 min/week of exercise.54 Many other studies are con-
sistent with the message of an inverse relationship between 
physical activity volume and health outcomes, including 
incident hypertension,55 incident diabetes,49 obesity,56 and 
death from coronary artery disease and all causes57 (includ-
ing in older men with hypertension).21 Improvement in 
inflammatory (high sensitive C-reactive protein) and hemo-
static factors (e.g., fibrinogen), as well as conventional CV 
risk factors (especially BP, lipids, and body mass index) 

Figure  1. Summary of some of the cardiometabolic beneficial effects of regular exercise. ↑increase or improvement; ↓decrease or improvement; 
*borderline improvement.
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could explain most of the variance in the reduction of CV 
events associated with physical activity level.58

IS TOO MUCH EXERCISE HARMFUL?

Since an acute bout of exercise causes temporary physi-
ological stress,29 there remains the possibility that excessive 
exercise volume combined with little recovery time could tip 
the balance toward harmful effects. Indeed, some data suggest 
an asymptote at which more intense exercise training provides 
little incremental benefit59 or even a U-shaped association 
in which events increase among the most highly trained.60 
Similarly, a higher incidence of myocardial infarction was 
shown in The British Regional Heart Study among men exer-
cising at the highest levels when compared with moderate lev-
els,61 and higher rates of CV disease and hypertension were 
also found among the most active men in the Michigan State 
University Longevity Study.62 In patients with manifest coro-
nary heart disease, daily strenuous exercise conferred higher 
mortality risk (on par with exercising only 1–4 times/month), 
and this was independent of numerous covariates including 
hypertension status.63 However, the premise that “extreme” 
exercise may portend an increased risk of CV events remains 
highly controversial64,65 and there are a number of studies 
that suggest that longevity may be increased among athletes 
undertaking the very highest volumes of intense exercise.66,67

Little is known regarding the causes underlying associa-
tions between chronically higher exercise volume and higher 
CV risk in some epidemiological studies. However, homeo-
static imbalance across multiple organ systems occurs with 
overtraining and this can result in muscle trauma, inflam-
mation, oxidative stress,68 adrenal gland dysfunction,69 and 
immunosuppression.70 The heart may be particularly vulner-
able to overtraining as chronically high exercise volume is 
associated with adverse cardiac remodeling (especially atrial 
enlargement and left ventricular hypertrophy), functional 
abnormality (favoring damage to the right ventricle),71 and 
arrhythmias (especially atrial fibrillation and complex ven-
tricular tachyarrhythmias).72–74 The role of BP exposure on 
these adverse heart outcomes is unknown. Overall, these 
data imply that regular exercise is a potent elixir for CV and 
general health in which moderate doses may be just as effica-
cious as more extreme doses.

EXERCISE PRESCRIPTION RECOMMENDATIONS

Resting SBP > 200 mm Hg or DBP > 110 mm Hg is a rela-
tive contraindication to exercise stress testing and an exces-
sive BP response to exercise (defined as SBP > 250 mm Hg 
or DBP > 115 mm Hg) is a relative indication to terminate 
exercise.57 In the absence of major comorbidities, patients 
with hypertension (stage 2 or below)75 should be encouraged 

Table 1. Chronic responses to aerobic and resistance training in people with hypertension

Variable Aerobic (endurance) Resistance (dynamic) Resistance (static)

Blood pressure

 Clinic systolic blood pressure Large decrease No changea Large decrease

 Clinic diastolic blood pressure Large decrease Small decrease Large decrease

 Day time blood pressure Decrease — —

 Nighttime blood pressure No change — —

Other cardiovascular risk factors

 Obesity markers

  Body mass index Decrease — —

  Body weight Decrease No change —

  Waist circumference Decrease — —

  Percentage body fat Decrease Decrease —

  Blood glucose Decrease — —

 Lipid

  Total cholesterol No change — —

  Low-density lipoprotein No change — —

  High-density lipoprotein Increase — —

  Triglycerides Borderline decrease — —

  Heart rate Decrease No change Small decrease

Summary data from multiple meta-analyses, review articles,25,26,31,37,41,46–48 and large well-conducted clinical trials involving people with high 
blood pressure.49 Dashed line indicates no, or minimal, available data to draw conclusions regarding training effects.

aSignificant effect for patients with prehypertension,50 but small to no significant effect for patients with hypertension.48 Examples of aerobic 
training include running, cycling, swimming, or rowing. Examples of dynamic resistance training include push-ups, abdominal crunches, or 
shoulder presses. Examples of static resistance training include holding the position of hand grip using a dynamometer, plank bridges, or wall sit.
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to undertake a light-to-moderate intensity exercise program 
without needing to consult with their doctor.76 This intensity 
approximates that achieved at <3 to <6 metabolic equiva-
lents or <40% to 60% of VO2 reserve (VO2max − VO2rest) 
and this equates to walking at about 5–7 km/h for a 70-kg 
person.77 Other types of activity that can achieve this level of 
light effort include such things as ballroom or aerobic danc-
ing at low effort, noncompetitive badminton, bicycling (up 
to 100 W or 15 km/h), bowling, golf (carrying clubs or pull-
ing cart), rowing at ≤4 km/h, small boat sailing, or swim-
ming at ≤2 km/h to name a few examples.77 Progression of 
exercise intensity, frequency, and duration should be gradual 
with a “start low, go slow” approach.

Exercise prescription recommendations for people with 
hypertension broadly follow guidelines that are known to 
promote and maintain health in the general adult popula-
tion.3,78 An overview of preexercise risk evaluation and exer-
cise prescription according to latest guidelines76 is provided 
in Figure  3. Only high risk individuals with hypertension 
(i.e., symptomatic or with known disease) planning to engage 
in moderate or vigorous intensity exercise are recommended 
to have a medically supervised exercise stress test prior to 
beginning an exercise program.76 Furthermore, people with 
uncontrolled severe hypertension (e.g., ≥ stage 3)75 are rec-
ommended to have a clinical evaluation prior to regular 

exercise training.76 Ideally, this evaluation will involve out-
of-office BP measures such as 24-hour ambulatory BP79 or 
home BP monitoring80 to confirm BP status. Finally, recent 
data suggest that it may be necessary to promote incentives 
for staff to maintain participant adherence to lifestyle/exer-
cise programs in the primary care setting.81

HIGH-INTENSITY INTERVAL TRAINING

The efficacy of HIIT, which is derived from the Swedish 
Fartlek (“speedplay”) method, has been tested among differ-
ent patient populations including some data in people with 
hypertension. Lack of time is cited as a barrier for people 
engaging in regular physical activity82 and HIIT offers a way 
to derive exercise benefits in a more time efficient manner.83 
The approach involves alternating several (e.g., 3 or 4) short 
bursts (e.g., 3–4 minutes) of high-intensity (e.g., 85%–95% 
of peak heart rate) exercise with a few minutes of rest or 
light exercise (active recovery at ≈70% of peak heart rate) in 
the intervening periods. A whole exercise session, including 
warm-up and cool down, can be completed in ≈40 minutes. 
HIIT should not be confused with sprint interval training 
(SIT) that has participants exercising supra-maximally (e.g., 
all-out 30-second sprints on a cycle ergometer interspersed 
with recovery slow cycling). SIT has not been investigated 

Figure 2. Adjusted all-cause mortality hazard ratio for people engaging in low-volume physical activity compared with inactive people. There was 
significantly lower risk of all-cause mortality, regardless of sex, age, self-reported health, hypertension, or cardiovascular disease risk. Hazard ratios (HRs) 
are relative to health outcomes in the inactive group. From Wen et al.53 with permission from Elsevier.
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in individuals with hypertension and should be avoided by 
people who do not engage in regular exercise because of the 
increased (albeit small) CV risk potential.84

Compared to conventional moderate intensity continu-
ous training over longer time intervals in patients with 
hypertension, HIIT has been shown to produce signifi-
cantly greater improvements in 24-hour ambulatory SBP 

and DBP, VO2max, total peripheral resistance, and left ven-
tricular systolic and diastolic function.85 Young normoten-
sive women with a family history of hypertension engaging 
in HIIT showed greater improvements in VO2max, as well 
as metabolic and hormonal factors related to hypertension 
compared with moderate intensity exercise.86 Even small 
doses of HIIT before meals, touted as “exercise snacks” (6- × 

Figure 3. Recommendations regarding exercise prescription for people with hypertension adapted from ref.76 Before adding exercise to a treatment 
plan, people with severe uncontrolled hypertension based on clinic blood pressure (systolic ≥ 180 mm Hg and/or diastolic ≥ 110 mm Hg) should firstly 
be evaluated by their doctor (preferably with addition of out-of-clinic blood pressure measures to confirm blood pressure control). Abbreviations: HR, 
heart rate; HRR, heart rate reserve; METs, metabolic equivalents; RPE, rating of perceived exertion; 1-RM, one repetition maximal. *includes high-intensity 
exercise.
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1-minute walking intervals at 90% maximal heart rate with 
1-minute active recovery intervals), were more effective for 
improving postprandial glucose and 24-hour glycemic con-
trol compared with continuous moderate intensity exercise 
in people with insulin resistance and raised BP.87

HIIT appears to be safe and well tolerated in higher risk 
individuals (e.g., only two nonfatal cardiac arrests in 46,364 
exercise hours among 4,846 patients with coronary heart 
disease).88 In patients with heart failure and cardiometabolic 
disease, HIIT can effectively improve cardiac function89 as 
well as CV risk factors, including high-density lipoprotein 
cholesterol, triglycerides, fasting glucose, and insulin sensi-
tivity.83 Enhanced enjoyment of exercise and quality of life 
can also be gained,85 and positive changes in appetite and 
food choices may also be achieved.90 HIIT may also be ame-
nable for community-based (nonlaboratory) interventions 
but may be less effective unless strategies to improve exercise 
adherence are employed.91 Continuous exercise may be bet-
ter than HIIT for improving fat distribution (trunk, abdomi-
nal subcutaneous, and visceral adipose tissue), at least in 1 
study with 12-week intervention among overweight (body 
mass index 25–29.9 kg/m2) inactive, mostly female adults.92

Although adverse events from HIIT appear to be rare, 
protocol details regarding how these data may have been col-
lected are generally lacking. There is also no clear consensus 
as to the best HIIT methods for general health in clinical 
populations, and there is a need for more studies in peo-
ple with hypertension. These studies should provide details 
regarding adverse events as well as specifics on the methods 
of event data collection (e.g., the BP cut points used to stop 
an exercise session and the length of time data are collected 
after each exercise session). A basic HIIT program recom-
mended on review of current data is provided in Table 2.83

EXERCISE TRAINING FOR EXERCISE-INDUCED 
HYPERTENSION

Even in people with apparently normal resting BP, exercise-
induced hypertension (EIH) is probably indicative of under-
lying hypertension that has failed detection using resting 
BP screening methods. Evidence to support this (although 
not yet definitive) comes firstly from the high prevalence of 
masked hypertension (normal clinic BP but elevated 24-hour 
ambulatory BP) among people with EIH.93,94 Secondly, 
EIH is associated with hypertensive-related end-organ 

damage95–97 and thirdly, EIH predicts CV events and mortal-
ity independent from resting BP, with the strongest signal for 
increased risk manifest at light-to-moderate intensity aero-
bic exercise.98 Although submaximal exercise BP cut points 
denoting elevated risk from EIH are yet to be determined, it 
may be in the region of SBP ≥ 150 mm Hg at the equivalent 
intensity of stage 2 of the Bruce treadmill protocol (5 meta-
bolic equivalents), as this threshold has been shown as the 
strongest predictor of left ventricular hypertrophy in a large 
sample of people with prehypertension.99 Interpretation of 
BP during more intense exercise is difficult. In normotensive 
athletes, BP increases substantially during exercise of high 
intensity but in a manner proportional to workload such that 
the P/Q (BP/cardiac output) ratio remains normal and left 
ventricular wall stress increases are modest.100 Furthermore, 
in hypertensive athletes, BP during high-intensity exercise 
does not correlate well with resting BP.101

To our knowledge, there is no evidence that EIH increases 
risk for adverse events during the exercise bout where the 
EIH is observed. Indeed, several studies in people with 
higher BP or resistant hypertension have shown that regular 
aerobic exercise (over 2- to 6-month intervention) will sig-
nificantly reduce submaximal intensity exercise BP,102–104 as 
well as reduce the propensity toward EIH at maximal inten-
sity (as per conventionally used cut points of ≥210 mm Hg 
for men and ≥190 mm Hg for women) in people at higher 
risk for EIH,105 including treated hypertensives.106 Thus, it 
is unfounded for clinicians to discourage regular exercise or 
suggest that exercise may be dangerous, in people with EIH. 
On the contrary, regular exercise should be beneficial for 
these people. A key message from the presentation of EIH is 
that it should be regarded as an indication to undertake out-
of-clinic BP monitoring to confirm true underlying BP107 
and respond with treatment accordingly.

SPECIAL CONSIDERATIONS

Regular exercise can reduce BP beyond that achieved with 
antihypertensive medications and this could lead to sympto-
matic excessive BP lowering. A review of medications and BP 
control in those taking up exercise programs experiencing 
symptoms is therefore suggested, again, with BP measured 
preferentially out of the office to avoid white coat effects.79 
There is greater propensity for sudden excessive hypoten-
sion in the immediate post exercise period among people 

Table 2. General protocol recommended for high-intensity interval training

Training component Recommendation

Frequency 3 times/week

Duration 40 minutes (includes 10-minute warm-up and 5-minute cool down at 60% peak heart rate)

Exercise intensity 85%–95% peak heart ratea

Rest/recovery intensity 70% peak heart rate (RPE 11–13)

Interval times 4 × 4 minutes

Recovery times 3 × 3 minutes

aFor people using beta blocker medication, this should be a rating of perceived exertion (RPE) 15–17 on the Borg 6–20 scale. Adapted from 
ref. 83 with permission from BMJ Publishing Group Ltd.

 at U
niversity of T

asm
ania L

ibrary on O
ctober 13, 2014

http://ajh.oxfordjournals.org/
D

ow
nloaded from

 

http://ajh.oxfordjournals.org/


8 American Journal of Hypertension

Sharman et al.

taking alpha blockers, calcium channel blockers, or vasodi-
lating drugs, as well as in elderly people.57,76 The potential for 
hypotensive-related adverse effects may be mitigated with an 
extended cool down period of light activity and avoidance of 
suddenly stopping exercise. Beta blockers and diuretics can 
alter thermoregulation during exercise,37,76,108 which has led 
to a precautionary call to those taking these medications to 
limit exercise intensity in hot or humid weather, as well as 
ensuring adequate hydration and use of clothing to encour-
age cooling.37

Exposure to fine particulate matter (<2.5  µm in diam-
eter) from automotive and other sources of air pollution is 
recognized as a trigger of CV-related events and mortality. 
Populations at increased risk include the elderly and those with 
preexisting coronary artery disease; however, people with dia-
betes, women, and also those who are obese (for which there is 
higher prevalence of hypertension) may also be vulnerable.109 
Since the magnitude of CV risk is related to the duration, 
intensity and frequency of particulate matter exposure, activi-
ties that increase exposure, such as exercising alongside busy 
roadways, should be avoided. Instead people should exercise in 
areas with lower ambient pollutant concentration, which may 
include parks, recreation areas, and quiet roads.110

Acute CV events induced by exercise occur more com-
monly in older people with atherosclerotic disease or 
younger people with congenital or hereditary heart disease.84 
There is a slight risk of sudden cardiac death occurring dur-
ing, or within 30 minutes of, unaccustomed vigorous exer-
cise such as racquet sports or heavy yard work, although the 
absolute risk only approximates 1 death per 1.51 million epi-
sodes of exertion.111 Serious events occur rarely in healthy 
individuals112 and may be more frequent in people of older 
age, or with diabetes or hypertension.111 Then again, vigor-
ous exercise itself, when performed habitually, is protective 
against sudden death and CV events,111,112 which reinforces 
the notion that the health benefits of regular physical activity 
far outweigh the risks.113 People with hypertension starting 

an exercise program may wish to consult an expert in exer-
cise prescription for chronic and complex diseases such as 
a qualified Exercise Physiologist. This is especially relevant 
to higher risk patients or those wishing to partake in high-
intensity physical activity. A  summary of special exercise 
considerations is presented in Table 3.

SUMMARY AND CONCLUSION

There is incontrovertible evidence that “exercise is a cor-
nerstone therapy for the prevention, treatment, and control 
of hypertension.”31 In people with hypertension, aerobic and 
resistance exercise promote general health and improvement 
in CV risk factors, including major BP-lowering effects and 
reduced future incident CV events and mortality. The com-
parative health effects of aerobic vs. resistance training have 
not been fully elucidated in people with hypertension, but 
where BP lowering is a major goal of exercise, then aerobic 
activity appears to be the preferred method to achieve this. 
There are promising data on the CV protective effects of 
HIIT and isometric resistance training, but with only lim-
ited data available in people with hypertension, more work 
is needed in this area. Exercise volume thresholds at which 
maximum benefits are derived are difficult to determine, 
although only a small but consistent weekly quantity of 
moderate exercise can have significant health benefits owing 
to the graded inverse relationship between exercise volume 
and adverse clinical outcomes. The benefits of regular physi-
cal activity outweigh the risks and should be recommended 
for the majority of people with hypertension.
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Table 3. Selected considerations regarding exercise in people with hypertension

Factor Consideration Response

Antihypertensive medications •	 Regular	exercise	can	lower	BP	in	addition	to	drug	
effects and this may lead to hypotensive episodes 
(potential overmedication)

Undertake a review of medications and BP  
control with preference to using out of office  
BP to avoid white coat effects.

•	 Alpha	blockers,	calcium	channel	blockers	or	
vasodilating drugs may lead to sudden excessive 
hypotension post exercise (also more common in 
elderly people)

Avoid suddenly stopping exercise and undertake 
an extended cool down period of light activity.

•	 Beta	blockers	and	diuretics	may	impair	
thermoregulation

Limit exercise intensity in hot or humid weather. 
Ensure adequate hydration and wear clothing 
that encourages cooling.

Exposure to particulate matter 
from automotive pollution

•	 Causal	relationship	with	cardiovascular	events	and	
mortality

Exercise away from busy roads with preference 
toward parks, recreation areas and quiet roads 
with less exposure to particulate matter.

•	 Increases	BP

Sudden unaccustomed vigorous 
exercise

•	 Associated	with	increased,	albeit	rare,	risk	of	
sudden death

Regularly undertake vigorous exercise as this 
protects against the risk of sudden death from 
vigorous exercise.

Lack of knowledge about 
exercise

•	 May	lead	to	inappropriate	exercise Consult a qualified clinical exercise specialist.

Abbreviation: BP, blood pressure.
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