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Abstract—Hypertension is a “Silent Killer”, most of the time, it has no obvious symptoms to indicate that something’s wrong and many people 

are unaware that they have the condition. Resistance exercise has been recommended as part of the therapeutic approach in individual with 

hypertension. Studies have shown that resistance exercise reduces blood pressure (BP) to levels below resting values, a more stringent meta-

analysis of high-quality trial evidence reported that resistance training had no effect on systolic BP and smaller overall reductions in diastolic 

BP (–2.2 mm Hg). A 5 mm Hg reduction in systolic BP is expected to translate into 14% and 9% reduction in stroke and coronary artery disease 

mortality, respectively. It is recommended that all individuals complete appropriate screening prior to commencing an exercise program 

(Physical Activity Readiness Questionnaire. Exercise is generally contraindicated in untreated or uncontrolled hypertensive individual with 

resting BP >160–180/105–110 mm Hg. Intensive isometric exercise such as heavy weight lifting can have a marked pressor effect and should be 

avoided. Individual with hypertension should be informed about the nature of cardiac prodromal symptoms e.g. shortness of breath, dizziness, 

chest discomfort or palpitation and seek prompt medical care if such symptoms develop. Follow the FITT principal when creating a resistance 

exercise program and should not perform concentric failure (UF). The largest isometric training reductions in resting BP have been 

demonstrated in hypertensive patients. We would like to propose a new A New Invention of Isometric Exercise for Individual with Hypertension 

- 360° TitaniUM Core Strength Exercise. The clinical significance of the 360° TitaniUM Core Strength Exercise as a time-efficient and effective 

training modality to reduce BP, warrant further study. 
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I. INTRODUCTION  

ypertension is a “Silent Killer”, most of the time, it 

has no obvious symptoms to indicate that 

something’s wrong and many people are unaware 

that they have the condition. 30-45% of adults around the 

world are affected by hypertension (Mancia et al., 2013) and is 

an important cardiovascular risk factor (Cornelissen, Fagard, 

Coeckelberghs, & Vanhees, 2011; Cornelissen & Smart, 2013; 

Mancia et al., 2013) directly related to cardiovascular 

morbidity and mortality (Cornelissen et al., 2011).  

Lifestyle changes are the first line of therapy for 

hypertensive individual and exercise programs have been 

widely encouraged (Mancia et al., 2013). Resistance exercise 

has been recommended as part of the therapeutic approach in 

individual with hypertension (Pescatello et al., 2004). Studies 

have shown that resistance exercise reduces blood pressure 

(BP) to levels below resting values (Mota et al., 2009), 

although this is not a universal finding (Roltsch, Mendez, 

Wilund, & Hagberg, 2001). Considering that the incidence of 

adverse side effects (real or perceived) can be high with some 

antihypertensive drugs (Grégoire et al., 2001) and may 

ultimately contribute to low rates of drug compliance or 

adherence, lifestyle interventions should be given serious 

consideration as valuable modalities for individual with 

hypertension to manage their BP and reduce their reliance on 

antihypertensive medications (James et al., 2014). 

Importantly, successful implementation of lifestyle 

modifications, including physical activity, often requires 

adoption of strategies to maintain behavior adherence 

(Hackam et al., 2013).  

The traditional objective of clinical practice has been to 

achieve a resting BP target of B140/90 mmHg (Arguedas et 

al., 2009). Primary hypertension, a resting BP >140 mm Hg 

systolic and (or) >90 mm Hg diastolic, remains one of the 

most prevalent modifiable risk factors for cardiovascular 

disease (James et al., 2014).  

Benefits of Resistance Exercise on Blood Pressure 

Benefits on resistance exercise are an acute reductions in 

ambulatory BP have been reported in hypertensive patients 

(Melo et al., 2006). Although some meta-analyses demonstrate 

that resistance training is associated with a reduction in resting 

BP of 1.8–3.5/ 3.2 mm Hg (Cornelissen et al., 2011; 

Cornelissen & Smart 2013), this observation is not universal. 

Recently, a more stringent meta-analysis of high-quality trial 

evidence reported that resistance training had no effect on 

systolic BP and smaller overall reductions in diastolic BP (–

2.2 mm Hg) (Rossi et al., 2013). The effects of resistance 

training do appear to be more robust in prehypertension 

patients (–4.3–4.7/–3.2–3.8 mm Hg) and following isometric 

resistance training (–10.9–11.8/–5.8–6.2mmHg) (Cornelissen 

et al., 2011; Cornelissen & Smart 2013).  

In general, greater evidence is required to substantiate a 

larger role for resistance exercise in the management of BP 

(Eckell et al., 2013). The current level of evidence does 

suggest that resistance exercise can be performed safely 

without risk of increasing BP or adverse events (Hackam et 

al., 2013; Rossi et al., 2013). 

Moreover, the clinical impact of modest reductions in BP 

with exercise training should not be underestimated. A 5 mm 

Hg reduction in systolic BP is expected to translate into 14% 

and 9% reduction in stroke and coronary artery disease 

mortality, respectively (Chobanian et al., 2003). Furthermore, 

the beneficial effects of endurance and resistance exercise 

training on additional cardiovascular disease risk factors (e.g., 

obesity, insulin resistance, dyslipidemia, depression (Fletcher 

et al., 2001) can improve cumulative patient risk profiles. 
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Precautions of Resistance Exercise in Hypertension Individual  

It is recommended that all individuals complete 

appropriate screening prior to commencing an exercise 

program (Physical Activity Readiness Questionnaire (PAR-Q 

or PAR-Q+; available for download at www.csep.ca). A recent 

systematic review indicates exercise in individual with 

hypertension (<160/90 mm Hg) is relatively safe (Thomas et 

al., 2011). Those wishing to increase their physical activity 

level should complete the Electronic Physical Activity 

Readiness Medical Examination (ePARmed-X) or Physician 

Clearance Form and seek guidance from their clinician and 

(or) qualified exercise professional (Bredin et al., 2013; 

Thomas et al., 2011). Exercise is generally contraindicated in 

untreated or uncontrolled hypertensive individual with resting 

BP >160–180/105–110 mm Hg (Pescatello et al., 2004), in 

addition to standard absolute and relative contraindications for 

resistance exercise related to the presence of further 

comorbidities (Fletcher et al., 2001; Williams et al., 2007). 

Do not continue to lift a weight when you feel exhausted. 

The intensity of the last few repetitions will be close to your 

maximum. Also, the rise in your BP may be too great. Also, 

avoid holding your breath when lifting. This can cause large 

changes in blood pressure. That change may increase the risk 

of passing out or developing abnormal heart rhythms 

(Pescatello et al., 2015). 

Intensive isometric exercise such as heavy weight lifting 

can have a marked pressor effect and should be avoided 

(Mancia et al., 2013). If hypertension is poorly controlled, 

heavy physical exercise as well as maximal exercise testing 

should be discouraged or postponed until appropriate drug 

treatment has been instituted and blood pressure lowered. 

When exercising, it appears prudent to maintain systolic blood 

pressures at ≤220 mmHg and/or diastolic blood pressures 

≤105 mmHg (Cornelissen et al., 2005).  

The β-blockers and diuretics may adversely affect 

thermoregulatory function and cause hypoglycemia in some 

individuals. In these situations, educate individual with 

hypertension about the sign and symptoms of heat intolerance 

and hypoglycemia, and the precautions that should be taken to 

avoid these situations (Cornelissen et al., 2005). The 

antihypertensive medications such as calcium channel 

blockers, α-blockers and vasodilators may lead to sudden 

reductions in post-exercise blood pressure. Extend and 

monitor the cool-down period carefully in these situations 

(Cornelissen et al., 2005).  

Also, the β-blockers, particularly the non-selective types, 

may reduce sub-maximal and maximal exercise capacity 

primarily in individual without myocardial ischemia. Consider 

using perceived exertion to monitor exercise intensity in these 

individuals (Cornelissen et al., 2005). Individual with 

hypertension should be informed about the nature of cardiac 

prodromal symptoms e.g. shortness of breath, dizziness, chest 

discomfort or palpitation and seek prompt medical care if such 

symptoms develop. 

 

 

Recommendations and Evaluation of Resistance Exercise 

Programs for Individual with Hypertension  

The Centers for Disease Control and Prevention, the U.S. 

Department of Health and Human Services, and the American 

College of Sports Medicine all recommend twice-a-week 

muscle strengthening exercise (Pescatello et al., 2015).  

Research indicates that moderate-intensity resistance 

training improves blood pressure. When you lift an object, 

your blood pressure rises based on how many muscles you use 

and how hard it is to lift it. For instance, lifting with your legs 

and back or lifting very heavy weights will increase your 

blood pressure more than lifting with your arms only or lifting 

light weights. As your strength increases, your blood pressure 

will be lower when lifting the same weight compared to when 

you started. Follow the FITT principal when creating a 

resistance exercise program (Pescatello et al., 2015). 

• Frequency – Do resistance exercise twice to thrice weekly on 

nonconsecutive days (Cornelissen et al., 2005)   

• Intensity – Exercise at a moderate level. If you can lift a 

weight ten to 15 times, you’ve achieved moderate intensity. 

You get to high intensity when you can lift a weight only eight 

to ten times. Remember, you aren’t training to be a weight 

lifter. Your goal is to improve your strength and muscle 

endurance so your daily activities will be less stressful. At 

such, Resistance exercise should be at moderate intensity 

(Cornelissen et al., 2005), which could be expressed as 50-

70% of 1-repetition maximum (1-RM– maximum amount of 

weight one can lift in a single repetition for a given exercise).  

• Time – This will depend on the number of exercises you do. 

Each session of resistance exercise should minimally include 

8–10 exercises and should consist of at least 1 set of 8–12 

repetitions per exercise (Cornelissen et al., 2005).  

• Type – Exercise all major muscle groups using either free 

weights or a machine. There is no difference between the two 

methods. The same exercises at home using lighter weights, 

resistance bands, or body weight as the resistance, like push-

ups or sit-ups. Resistance exercise performed should be 

alternating between upper- body and lower-body works to 

allow for adequate rest between exercises. Some examples of 

resistance exercise include chest press, shoulder press, triceps 

extension, biceps curl, pull-down (upper back), lower-back 

extension, abdominal crunch/curl-up, quadriceps extension or 

leg press, leg curls (hamstrings), and calf raise (William et al., 

2007).  

Most guidelines recommend a noncompeting adjunct role 

for resistance exercise, incorporating 1–2 set(s) of 10–15 

repetitions for each major muscle group (8–10 exercises) on 

2–3 days per week (Brook et al., 2013; Pescatello et al., 2004; 

Williams et al., 2007). Available studies demonstrate that a 

single session of resistance exercise can produce PEH (Gomes 

Anunciação & Doederlein Polito, 2011), even at low-

intensities (Melo et al., 2006).  

The Brazilian Guidelines on Hypertension 2010 

recommend that hypertensive individual should avoid 

resistance exercise with repetitions until concentric failure 

(UF) in order to curb increases in BP during exercise. 

However a study observed that in normotensive adult women, 
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UF resulted in a drop in BP on awakening, suggesting that this 

prescription may carry post exercise cardiovascular benefits 

for adult women (De Souza et al., 2013). 

The Brazilian Guidelines on Hypertension (2010) include 

in their recommendations that hypertensive individual should 

not perform UF, in order to avoid the pronounced increases in 

systolic BP that occur during resistance exercise. In support, a 

previous study found that interruption of resistance exercise at 

this point can reduce increases in systolic BP during resistance 

exercise by 25 mmHg compared to UF (Gomides, Nery, 

Júnior, Tinucci, & Forjaz, 2007). Taken together these results 

indicate that avoiding fatigue during resistance exercise may 

be a useful way for hypertensive individual to prevent an 

increase in cardiovascular risk.  

Designing a resistance exercise, there is a need and scope 

of pre-exercise evaluation of the cardiovascular status will 

depend on the extent of the envisaged exercise and on the 

hypertension individual’s symptoms and signs, total 

cardiovascular risk and associated clinical conditions (Mancia 

et al., 2013). The risk of cardiovascular disease in individual 

with hypertension is determined not only by the level of blood 

pressure, but also by the presence or absence of target organ 

damage and other risk factors such as smoking, dyslipidemia 

and diabetes. These factors independently modify the risk for 

subsequent cardiovascular disease, and their presence or 

absence is determined during the routine evaluation of 

individual with hypertension (i.e., history, physical 

examination, and/or laboratory tests).  

High-intensity resistance training should not be initiated 

for persons without prior exposure to more moderate 

resistance exercise independently of age, health status, or 

fitness level (William et al., 2007). Therefore, individual with 

hypertension should consult a primary care practitioner prior 

to any substantive increase in physical activity, particularly 

vigorous-intensity activity. 

A New Invention of Isometric Exercise for Individual with 

Hypertension - 360° TitaniUM Core Strength Exercise  

An isometric or static contraction is defined as a sustained 

muscle contraction (i.e. increase in tension) with no change in 

length of the involved muscle group (Mitcheel & Wildenthal, 

1974).  

The largest isometric training reductions in resting BP 

have been demonstrated in hypertensive patients (Peters et al., 

2006). In a randomized controlled trial of older patients with 

difficult-to control medicated hypertension, Taylor and 

colleagues (2003) reported that 10 weeks of isometric 

handgrip training reduced systolic BP and mean arterial 

pressure in concert with significant reductions in the low-

frequency spectra of systolic BP variability, a marker of 

baroreflex-mediated peripheral sympathetic modulation 

(Guzzetti et al., 1994).  

However, given that a few studies related to the isometric 

exercise training protocols to the individual with hypertension 

only utilized handgrip or leg contractions resistance exercises. 

We would like to propose a new A New Invention of 

Isometric Exercise for Individual with Hypertension - 360° 

TitaniUM Core Strength Exercise.  The clinical significance of 

the 360° TitaniUM Core Strength Exercise as a time-efficient 

and effective training modality to reduce BP, warrant further 

study.  

360° TitaniUM Core Strength Exercise® (Figure 1) is a 

new sequence of exercises to strengthen the core region 

muscles. It is easy to remember with no specific equipment 

needed to carry out this exercise. It is suitable for all athletes 

and non-athletes. The structured sequence of exercises would 

enable the practitioners to experience greater efficiency of 

movement; improved body control and balance; increased 

power output from both the core musculature and peripheral 

muscles such as the shoulders, arms and legs; reduced risk of 

injury (the core muscles act as shock absorbers for jumps and 

rebounds etc.).  

 

 
Fig. 1. 360° TitaniUM Core Strength Exercise® 
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