Bref Repont:
Regular Isometric Handgrip Training Lowers and Cantrals Bloed Pressure in

Hypertensive Patients; 4 One Year Cases

Harry I. Geisberg, M.I2.
Primary Care Associates, Anderson, SC

Address comespondence to:
Harry 1. Geisbersg, M. D,
2000 East Greenville St
Suire 1600

Anderson, SC 29621
864-226-9193 office
864-231-0281 fax

Page | of 20



Abstract
Background
Isometric exercise has been proposed as a treatment for hypertension in the elderly. Prior
studics employed siructured vet unmeasured levels of isometric activity. The current
study utilized a measured amount of isometric handerip activity to determine if this type

of therapy could be 2 useful antihypertensive tool in a family practice sefting,

Methods

FPatiemis were recruiled from within a single family practice. Isometric Iraining was
pertormed in the office 3 days a week, for one year. The handgrip protocol consisted of a
determination ¢f maximum handgrip strength and then 4 repetitions of a 45 second

submaximal isometric holding period, with one minute rests.

Results
Four patients completed the entire year of the protocol. Blead pressures dropped in each
of these four cases by 29/20, 36/18, 19/12, and 3%/14 (SBP mmHg/DBP mmHg} Most of

this drop was seen in the first 5 10 10 weeks, with mainienance thereafter,
Conclusions

Regular isometric handgrip training can be a useful tool in the reatment of hypertension

ina family practice environment.
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Introduction
Isometric exercise has been proposed as a l:relalment for hypertension in the elderly (1).
Bload pressure reductions have been seen using full body isometric efforts with
structured but unmeasured levels of isometric activity, Recent work by Wiley et al.(2) has
shown that a particular type of structured and measurable isometric effort is wseful in
reducing blood pressures in high-normal individuals. This Lype of raining has potential
as a therapeutic intervention for hypertensive patients. Unlike the earlier study of
unmeasured isometne involvement, this new and novel hand-grip training resimen can be
limited so a3 to maintam a confidence of safety; a serious lacking in the earlier methods
emplaving sustained maximal efforts. Further, since the-levels of effort are measured, we
now have a quantitative methed to measure compliance with the prescription of the

training

Following the recommendations of the Joint Mational Comminee on Prevention,
Detection, Evaluation, and Treatment of High Blood Pressure (INC-VI} (3), lifestyle
modifications are to be encouraged at all stages of intervention in hypertension. The
current exercise recommendations are the standard of "regular acrobic physical activity -
adequate o achieve al least a moderate level of physical hitness..." This says nothing of
isometric training, but, as of yet, there have not been any large intervention trials of
controlled isomelric training for this purpose, Only recently has it been recognized that an
acute isometric effort produces a cardiovaseular recruitment of the nitric oxide synthase

system of the endothelium (4); the key to blood flow and pressure control.
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The opportunity to use moderately intense isometric training to achieve blood pressure
control could be vet another form of lifestyle intervention, properly implemented to
assure safery, for hypertensive individuals. Tl:ne current study utilized this new method for
Isometric training to test its viability of use in definite hypertensive individuals to Jower

blood pressure in a family practice environment.
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Methads
Patient recruitment: Patients of a family ph}fslician in a western South Carolina city, with
documented hypertension, were invited to participate in an investigation of the influence
of regular isometric training on blood pressure over an extended period of time, Informed
consent was obtained from the patients to panticipate in the program and to have

anonymaus public presentation of data made,

Measvrements; Blood pressure was measured by the physician or nurse using the
standard auscultatory technigue with a mercury sphygmomanometer and slethoscope,
Baschne blood pressures were measured on two different days within one week of
beginning the exercise pratocol. Each day seated blood pressure was measured two times
after the patient had rested at least five minutes. For expresaing the pattern of blood
pressure responses over the weeks, blood pressure measurements within a given week
were avernged, Thus, if a patient visited the clinic 3 times within a week, 6 pressure

measurements were averaged for that week's data point.

Isometric Training:

A handgrip dynamometer (CardioGrip alpha, MD Systems, Inc, Westerville, Ohio) was
used to guide the patients in the performance of the isometric efforts. Patients established
their Maximum Voluntary Contraction (MVC) by applying a maximal effort lasting no
more than 2 seconds. After o 2 minute resting period, the first of four 45 second efforts at
50% of the MVC was begun. The dynamometer provided a means to set the display range

appropriately, such that center of the range comesponded to one half of their MVC. The
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patient was instructed to maintain the display needle on the dynamometer at the eenter
mark of the display until instrueted to release. Timing was accomplished by the nurse
using a stopwatch, Arms were alternated, with'T minute rests between, for a total of four

43 sccond efforts. This constituted the isometric exercise training session for 2 day.

Bafulv:

Contrary to the common caution against isometrie load holding, recent reports have
shown controlled isometries to be well tolerated over a wide range of patient profiles (5).
Specifically, no reports ol deaths were found in the literature due to isometric siress,
campared 10 2 2.4% mortality rate in 10,000 treadmill tests. Isometric excroise produces

increased coronary bleod flow, proportionately mare than oxXygen consumplion,
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Results
Casge 1: Figure | shows the effect of ispmetric exercise training on a 73 year old
Caucasian female. Her medical history :|'miudlmd glaucoma in the 1970'; a
cerebrovascular accident in 1991 Jabile blood pressure since the mid-1980's; a dizgnosis
of definite hypertension in 1992 and osteoarthritis. At the time of entry into the study her
average hlood pressure measured on 2 separale doys was 151/90 nnd her ongoing
medications were; the non-steroidal anti-inflammatory naproxen, the alpha |-seleetive
adrenoreceptor blocking agent 1erazosin HC], a cholesterol-lowering agent, simvastalin,
and the antihypenensive/dioretic indoline indapamide. This patienr’s average attendance

over a 38 week period was 2.4 visits per week.

Following the dramatic decline in both syslolic and diastolic blood pressures in the first
four wesks, her dosage of terazosin was redu ced from 5 to 2.5 mg daily, Although
multiple other factors could have influenced blood pressure over ensuing weeks, it is
interesting to note that her mean weekly blood pressures seemed to rise maderately, then
decline over the following weeks (wk B-20) as the isometri¢ exercise traming continued.

This occurred, even though the terazosin was campletely withdrawn at the end of week 6.

This patient broke her ankle on Monday of week 3 8, resulting in missing 6 consecutive
visits for exercise training in weeks 38 and 39, Due to the reason for the absences, she
was nat withdrwn from the study, This is associated with a rise in blood pressire.

Comparing her average pressures in week 40 with week 37, her SEP/DRP Pressures
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mcreased 11.7/4.3 mmHe, In week &, the last week for this repor, her pressures were

122/70, a decline from entry into the program of 2920 mmHg SEF/DBP.

Cage 2: This 48 year old Caucasian male entered the program with a resting blood
pressure of 1697102 in the week prior lo beginning the isometric training. He had a
history of asthma and work-related strese. Fis medications al entry were; beclomethasone
diproprionate, an anti-inflammarory steroid; a betad-adrenergic bronchodilator albuters]
sulfate inhaler; a histamine H2 -ree tplor antagonist, ranitidine HCT: and metoclopramide

for gasirointestinal motility stimulation, but no medication for rypertension,

This patient had been using the albuterol nhaler with 2 inhalalions every 4 hours, His
blood pressure profile over the course of his involvement in the program is shown in Fi E.
Z. Atweek 10 he was inslructed 1o use the inhaler p.rn, Atweek 42 he experienced acute
asthma and bronchitis. He was instructed 1o retum (o 2 inhalations, 4 times a day and was
preseribed the synthetic antibacterial combination trimethoprim and sulfamethoxazole,

which was continued through wesk 46. At weolk 52, this patient lost his job.

This patient also showed a rapid decline in blood pressure over the first fow weeks on the
1sometric therapy. His overall attendance for the 73 weeks he was in the study was
consistent, and averaged 2.6 visits per week. The week to week fluctuations in blood
pressure were mostly within the normal range. Wider fluctuations ranged modestly
higher, remaining well below the hypertensive level he was eXpenencing upon entering

the study, and could well be related to other medical and emotional experiences in his
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life. From the beginning to the end of his participation in the study his pressures declined
by 36/18 mmHpg.

Cnse 3: This 43 year old Caucasian male entered the program at 5° 10" and 209 pounds,
on the calcium ion influx antagonist nifedipine, with an average resting blood pressure of
13998 mmHg. Throughout his participation, he averaged performing the isomelric
therapy at the physician's office 2.4 times per week, At week 19 his physician stopped his
nifedipine and staried him on a non-selective beta-ad renergic blocking agent,
propranclol. At wesk 26 the propranclol was stopped. Al week 45 he reached the

decision to change jobs.

Although his initial SBI was at the borderline level, apparently controlled to that [evel by
his medication, a steady decline in both SEP and DBP was seen over several weeks, with
modest fluctvations. Al the time his blood pressure medication was withdrawn, week 26
his BP was at a very desirable level. The very apparcnt spike in pressure at week 44

seems associated with the events leading to znd making the decision to change jobs.

His final week average pressures were 121/87, which were below his initial entry
pressures by 19/12 mmHg. With his new job he chose to withdraw from aclive
participation by visits to the physician's office and instead perform non-supervised

isomelric activity on a non-calibrated devies on his own,
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Even though this patient had a systolic pressure controlled _wiTh medication at about the
barderline hyperiensive level at the time of beginning the isomelric exercise, the regular
training seemed to provide additional benefit, ".I‘he diastolic pressure was also lowered
desirably over several wecks. It is quite apparent that, while the isometric therapy can
provide a beneficial effect, stress situations can still produce at least transient elevations
in blood pressure, 1t is unfortunate that this patient could not have been followed for a

longer time after being in what was [ikel ¥ & less stressful job situation,

Case 4: Figure 4 shows the blood pressure respanse 1o the isometric therapy for a 69 year
old male Caucasian. His height was §'0° and weight was 178 pounds and he entered the
program with an average blood pressure of 158/03 mmHg. He was taking 3.5 mg per day
clonazepam for extreme agitation, and the antidepressant paroxeting HCI, He had a
continuing history of severe grief from loss of his spouse 11 months earlier. His average

atlendance over the 73 weelks in the study was 2.8 visits per week.

A very dramatic decline in blood pressure of shout 50 mmFg SBF and nearly 30 mimHg
DBP occurred over the first 20 weeks {n the Uraining program. Some indication of a
rebound from this low BP seemed to be occurring when, in week 30, a hernia was found,
His BP stahilized ar a very desirable level, with modest fluctuations, but not exceeding

SBF of 130 nor DBP of 85 mmHg through week 73,
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Discussion
This 15 the first study to use controlled jsumet_rir.: handgrip training to lower blood
pressure in hypertensive patients. It was seen to be effective in reducing blood prtsmim:
over a4 to 3 week period, and then maintain these lower levels with continued training,
for a period of up to one year, With these results, it appears that this new therapy can be
used as an adjunct to common interventions, and provide additional benefits (o the

patienl.

One limitation of this study was the requirement for the patients to attend the therapy
sessions al the clinic. While this did allow for ample bloed pressure recordings, il limited
the number of patients willing to participate. In future trials, the now available poriable
and recording CardioGrip RPT device could be sent home with each patient to remove
the obstacle of trave] and time. The patient would then only need to come to the clinic for
blood pressure recordings. Compliance with the therapy could be assured by

downloading the archive data inside of the device.

Another limitation was in the design of this study. It was expected that these established
bypertensives would be slower to respond to the therapy than those individuals in
previous studics of high normal blood pressure, We therefore did not use a long lead-in
period of just measuring blood pressures, but instead proceeded with the therapy within
one week of screening. With the excellent response 1o the training, we did not have a

period of stable readings, but instead saw falling pressures over the first few weeks.
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Fulure investigations should include a holding peried for 4 weeks before beginning the

therapy, to allow for baseline data collection.
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Conclusions
From this study, it is evident that regular 1sometric handgrip training can be a useful tool
in the treatment of hypertension in a family [.I'I'-:Il:til:i! environment. With the recent
advances in miniaturization and electronic devices, it is now possible to prescribe this
therapy for home use. Further trials will be needed to establish a definite benefit to the
population as a whole, but as for these cases, it was e[Tective in their mana pement of

blood pressures.
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Figure Legends

Figure 1, Weekly mean blood pressure measurements from a 73 yr old female over her 58
week parlicipation in isometric handgrip therapy

Figure 2, Weckly mean blood pressure measurements from o 48 yr old male over hig 73
week participation in isometric handgrip therapy

Figure 3. Weekly muan blood pressure measurements from a 43 yr ald male over his 53
week participation in isometric handgrip therapy

Figure 4. Weekly mean blood pressure measurements from a 69 T old male over his 73

week participation in isemetric handgrip therapy
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Fig 2
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Fig 3
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Fig 4
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