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ABSTRACT
The ability of different forms of aerobi c exercise to reduce
intraocular pressure (lOP) has been reported.

This investigation

studied the effects on lOP due to physical exercise on a short-term
basis.

Thirteen adult subjects enrolled in an aerobic dance class were

measured once a week, before and after a one-hour exercise session, for
lOP, systolic, and diastolic blood pressures.

A second group consisted

of five adults taking a relaxation therapy class.
were collected from these subjects.
obtained over five weeks.

The same measurements

For both groups, measurements were

Results from two factor analysis of variance

for each individual group showed no significant decrease in lOP or
blood pressures at the p < .05 level.

It was therefore concluded that

neither short term exercise programs such as aerobic dancing nor relaxation therapy could alter lOP or blood pressures significantly under
the conditions existent in this study.

- I -

INTRODUCTION
This study investigated the change in lOP and blood pressure
with a specifi c type of exercise and relaxation therapy.

A number of

studies have shown that the immediate effects of physical exercise are
a lowe ring of lOP, an immediate rise of sys tolic blood pressu re, an
I

immediate decrease of diastolic blood pressure, and a long term lowering
6
of both systolic and diastolic blood pressures. • 7 • 10 • 14 •l5, 16

There

were no pub l is hed studies found relating lOP to stress-reduct ion related
activities.

However, since some literatu re mentions a direct linear

relation between lOP and blood pressure, our hypothesi s was that if
physical exercise and tension-relieving activities affect blood pressure,
they may also affect the lOP.
Methodology employed in this study consisted of taking lOP
and blood pressure measurements on adults enrolled in aerobic dancing
and stress management classes offered through Portland Community College
in Washington County.
of 1981.

The classes were held between April and October

lOP was measured, using the American Opti cal non-contact

Tonometer (AONCT).

B1ood pressure measurements were taken with a mer-

cury sphingomamometer and blood pressure cuff, using the auscultatory
technique.
LITERATURE REVIEW
Reese and McGavic

1

first used an index which sh owed the rela-

tionship of systemic blood pressure to intraocular pressure.
computed as BP/IOP.

It was

The index using systolic BP in the numerator, is

said to be within normal if it is greater than or equal to 5.75.

If

diastolic BP is in the numerator, a normal index is greater than or
- 2

~

equal to 3.25.

Daubs

2

did a study on the index to determine its accuracy.

He found that go% of glaucomatous patients did show abnormal indeces
using systolic BP as the numerator.
In a study by Leighton and Philips, 3 BP and lOP were measured
in three different groups: those who had normal lOP, those with openangle glaucoma, and those with low tension glaucoma.

They found both

systolic and diastolic pressures to be significantly greater in open-angle
glaucoma subjects than in subjects suffering from low tension glaucoma.
The difference was more significant for diastoli c than systolic pressure.
Both the systolic and diastolic pressures were greater in open-angle
glaucoma than in the normal control group.

In comparing low tension

glaucoma to open-angle glaucoma, the higher the lOP, the higher was the
diastolic blood pressure to a high level of significance.

The explana-

tion given for the association between lOP and blood pressure was that
the

ca~illary

circulation at the disc may be more precarious the higher

the blood pressure.
In a paper by Cullen, Sharp, Moore and McCoy,

4

subjects was compared with their systemic blood pressure.

the lOP of 259
The study

showed a directly proportional relation between intraocular pressure and
blood

pressur~.

It is important to note that none of the subjects in

the Cullen, et al study were considered to have glaucoma as did none of
the subjects in our study.

Therefore, a correlation between intra-

ocular pressure and blood pressure in non-glaucomatous subjects may also
exist.
A study done on 16,000 subjects taken from an elderly population (mean age= 72) was done in London by Bulpitt, et al . 5

The study

showed systemic blood pressure as measured on the arm to be positively

- 3 -

and independently (of sex, age, weight, and height) correlated with
intraocu lar pressure.

It was stated that for a 100 mmHg increase in

systemic pressure there was a 2 mmHg increase in intraocular pressure.
Although this was not clinically significant, the association does indicate a functional relationship between systemic blood pressure and intraocular pressure.

Four me ch anisms were proposed for the intraocular pres-

sure inc rease seen with systemic blood pressure increase: 5
(1) an increased retinal blood volume due to increased
central retinal vein pressure because of increased
pressure in the adjacent central retinal artery.
(2)

incr~ased resistance in the episcleral and anterior
ciliary veins causing increased blood volume in the
ciliary body and decreased facility of aqueous
outflow.

(3) increased perfusion pressure in the ciliary arter ies

causing increased filtration of aqueous fluid in the
c i 1 i a ry body .

(4) aqueous drainage blockage at the anterior chamber
angle.
Corr.paring figures, the Leighton and Philips study 3 showed an
in crease of 1 mmHg intraocular pressure for every 1 rnmHg increase of perfusion pressure.

Cullen, et al

4

found a 6-7 rnmHg increase in intraocular

pressure for a 100 rnmHg increase in systemic blood pressure.

The Bul-

pitt study 5 was also like this present one in that the majority of
subjects had neither what would be considered hypertension nor glaucoma.
Since the previous discussion has established reasons for
measuring blood pressure along with intraocular pressure, the topic of
exercise in relation to the other two variables becomes relevant.

As

early as 1967 the effect of exercise on intraocu lar pressure was being
studied by Lempert, Cooper, et al.

6
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The purpose of this study was to

further investigate the variation in lOP following uniformly strenuous
exercise as measured on individuals in various states of physical fitness:
Subjects were exercised on a treadmi 11 and ran either to exhaustion or
unt i 1 a pulse of 180 beats/minute
males.

was ~

reached.

The subjects were 19

Measurements were taken with a Schiotz tonometer prior to and as

soon as possible after exercise--usually with i n two minutes.

All of the

subjects showed a marked increase in systemic blood pressure after
exercise and a post exercise drop in lOP.

The fall in lOP was shown to

occur despite differences in age, physical con~ition, or initial lOP.
Those subjects in the glaucoma and preglaucoma categories had a greater
drop in lOP and one of longer duration than the normals did.

In the

normals there was a gradual return to the pre-exercise level over a 1-2
hour period f0llowing exercise.

Interestingly, it was mentioned' in th e

paper that weight 1 ifti·ng is the only known exercise producing an elevation in I OP.
Stewart, et a1 7 performed a study that showed a consistent
decrease in lOP following exercise.
were cited.

A number of possible explanations

One was that exercise increases systemic fibrinolytic

activity whic, may assist in preventing obstruction of the aqueous
outflow path.
Exercise increases circulating epinephrine and this may be
what alters lOP.

To rule out epinephrine as the causative factor, the

experimenters tl"eated one eye only with epinephrine in order to sa t urate
responsive sites to the drug.

Therefore, the epinephrine-treated eyes

showed lower :esting lOP's than the controls.

But after exercise, no

significant difference occurred between the two eyes in percentage of
decrease of lOP.

This proved it was not epinephrine but the exercise

- 5 -

itself which influenced aqueous dynamics in the eye.
In a similar way, corticosteroids as a factor decreasing the
facility of outflow were tested.

Once again, corticosteroids were shown

to do little in altering the response of outflow to exercise alone.
Serum osmolarity increases after exercise.

When compared with

the effe c t of doses of oral glycerin small enough to s imulate the osmolarity changes that come about with exercise, it was found that exercise
induced greater changes in lOP than did glycerin fo r the same amount of
change in serum osmolarity.

Factors other than ser um osmolarity were

said to be significant in decreasing lOP after exe rcis e.

The exercise

employed in the Stewart study? was running up and down a flight of stairs
until an elevation of pulse of 100 beats/minute was reached as an arbitrary endpoint.

B1ood pressure and tonometry measurements were taken

before and after exercise.
In 1970, Marcus, Krupin, et a1

8

did a study in which twelve

subjects exercised on a treadmill jogger for four minutes and were
measured after for lOP , blood pressure, and pulse .
were also taken.

Bl ood pressure samples

There was a mean fall in lOP of 5.9 mmHg immediately

after exercise which was highiy significant (P < .001).

Blood lactate

rose, plasma osmolarity rose, and blood pH fell.

Al l parameters returned

to baseline values within an hour after exercise.

Systolic blood pres-

sure rose immediately after exercise and diastolic blood pressure fell.
Pulse rate increased immediately after exercise.

This study confirmed

the fall in lOP in human beings seen after exercise.

A greater decrease

in lOP after exercise compared to the decrease seen in lactate infusion
may be accounted for by the acidosis accompanying lactic acid production
with exercise.

The dec r ease in lOP was not associated with changes in

- 6 -

·outflow facility or epis cl eral venous pressure as th e St ewart study
reasoned.

A subsequent study by the same investigators and done in a

similar manner, only using rabbits as the subjects, 9 led the experimenters
to the conclusion that the decreas e in blood pH and the increase in plasma
osmolarity after exercise were the two factors whi ch contributed to the
decrease in lOP in rab b its fo ll ow ing physical exertion .
The effects on lOP of walk ing versus sitting were compared in
a s t ud y by Le •1 ghton an d Ph.1 1 •1 ps . l O Goldmann tonometry was performed on
14 subjects after sitting 50 minutes and then afte r sittin g another 50
minutes.

On another day,_ the same subjects were mea sured first after

sitting 50 minutes and then after walking briskly for 50 minutes.
major finding was that there had been a significan t fall {P
both eyes after walking compared to after sitting.

<

The

.01) in

The decrease was

said to have had to do with a reduction in jugular venous pressure.
Another finding was that the higher the lOP before walking, the greater
was its decrease after walking.

However, the authors also made a point

of stating that it cannot be assumed that because hea l t hy normal subjects respond to walking by a reduction in lOP, that adult patients with
open or even closed-angle gl aucoma would respond simi larly.
Leighton demonstrated in a later study

11

the effect on lOP

of a walk along an urban road compare d to sitting , in twelve patients
who had open-angle glaucoma.

·•

A mean fall in lOP of 4.5 mmHg was found

after sittin9, but the fall after walking was sig n ificant l y greater.
The mean systolic blood pressure fell significantly after walking but
not after sitting.
Following more along the 1 ines of this present study, was one
done in 1974 by K.J. Myers.

12

Two aerobic exercises, b icyc le ergometry,
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and marathon running were employed in the Myers study.

lOP was measured

with an AO non-contact tonometer, the instrument used in this current
study.

Fol l owin g bicycle e rgornetry there was an average initial lOP

decline of 1.54 mmHg on 16 male s ubjects.
ponding to a t-value of t

15

= 5.25,

P

<

This was significant (corres-

.001).

After 15 minutes the

pressures returned to approximately the pre-exe rc ise value s.

After

marathon running of 26 minutes, there was an average drop of 2.27 mmHg
among 63 runners .

This was also significant.

Subjects with higher

initial pres s ures also tended to have greater pressure reductions after
running.

The conclusion was t hat aerobic exercise produces a definite

decrease in lOP.
Krelar and Teraslinna 13 examined the effects of standardized
aerobic and anaerobic exerci se intensity levels on lOP.
rapidly at all exe r cise levels.

lOP decreased

Exercise was done on a bicycle, and a

Schiotz tonometer was used to take measurements.

The drop of lOP with

exercise was proportional to the work load but not statistically significant.
mmHg.

The lowest lOP reached at all intensities vari ed only 1.5

This Indicated that factors responsible for decreasing lOP affect

mechanisms

w~.ich

have a specific limit to which they can l ower lOP.

The same investigators just mentioned did a similar study a
year later,

14

in which seven males, ages 23-45 were tested while doing

bicycle ergometry to determine the effects of different intensities of
exercise on lOP.

Measurements were taken

a~

rest, at the midpoint of

exercise, at the en.d, and during the first ten minutes of recovery.
The intensity of exercise was found not to be related to the amount of
decrease in lOP.

The decrease in lOP was associated again with a

decrease in blood pH and an increase in blood lactate concentration.
- 8 -

decreases in lOP were significant in the control group also.

Although

the observed reduction in biweekly lOP measurements was significant in
the exercise group alone, results of t-tests showed that the difference
between the experimental and contro l groups was not significant.

Since

exercise and physical fitness did not s ignificantly lower lOP, it was
suggested by the author s that future research should also focus on
stress and anxiety reduction as a means of influencing lOP.
Alth0 ugh no published studies exist specifically dealing with
stress reduction and lOP, a few books mention a possible relationshi p.
If the assumpti on based on s tudies previously disc us sed is accepted
that blood pressure and lOP are related in some direct re lationship,
then the hypothesis that stress and emotion can affect lOP may be proposed.

The fact that stress plays a part in in fluencing blood pressure

is a well known medical fact, made even more pointed by the clinical
definition of stress by the National Conference on Emotional Stress and
Heart Disease: 17 stress is an obviously painful or adverse force which
induces distress o r strain upon both the emotional and physical makeup.
When mentioning stress in this study, we will be referring to this
definition.

Hans Selye, the well known psychologist, mentions many

studies whicb name stress as a major factor causing many of the symptoms
.
'1n d .IVt' dua 1s. 18
seen '1n hypertens1ve

Th ese stu d '1es .1nvo 1ve d 'InJecting
.
.

DOC (desoxycorticosterone), a hormone produced in excess by t he adrenal
gland during periods of stress, into various animals.

In all animals

this hormone produced, in addition to other cardiovascular disorders,
high blood pressure.

18

Selye states that an actual increase in DOC-like

materia l has been demonstrated with certainty in humans suffering from
car d 1. ovascu l c. r d.1sease. 18

Eliot•s paper states that increased job stress
-

10 -

can raise cholesterol levels as much as 100 mg% in a short time. 17
high cholesterol level is a sign heralding high blood pressure.

A

Finally,

beta blocking drugs which block the sympathetic nervous system, the
system excited in times of stress, will treat hypertension successfully. 17
Chandler 19 writes about emo t ions and lOP.

An attack of acute

angle-closure glaucoma may be precipitated by strong emotion due to the
pupil dilation and congestion of the intraocular vessels.

But attempts

to alleviate 0pen- angle glaucoma by means of sedatives and tranquilizers
have been unsuccessful, thereby disclaiming any correlation between
stress and lOP. 19

However, a paper by Leydhecker

20

states that in

glaucomatous eyes with a wide angle, tranquilizers or ethyl alcohol can
decrease the lOP considerably.

The subject is open and controversial

at best.
METHODS AND MATERIALS
Subjects were taken from two groups.

One group of subjects

were those taking an aerobic dance class that met at the Forest Grove
branch of Portland Community College.
rangi~g

in age from 21 - 53.

The subjec ts were thirteen women

Only subjects who had either not done

aerobic dancing in the last six months or had never done it could participate in the study.

The class met twice a week at night and lasted

.approximately one hour each session.

It consisted of stretching for

5-10 minutes, dancing 30 minutes~ walking for one minute, dancing another
20

minutes, and learning new dance steps in the last 10 minutes.

Measurements were taken at only one of the sessions each week.

The

class lasted for five weeks.
Th~

second group of subjects was enrolled in a stress manage-

ment class that met once a week for two hours.

The subjects were four

males and one female, ranging in age from 22 - 62.
- 11 -

The class consisted

of various exercises, physical and mental, designed to relieve stress.
These included rhythmic deep breathing, muscular tensing and relaxing,
mental imagery) and biofeedback.

The same measureme nts that were taken

on group one 11·ere also taken on group two, over a five week period, in
the same manner as w,i 11 now be described.
Three lOP mea s urements were taken on each eye, beginning with
the right, immediately before class and between 1-8 minutes after the
end of each class.

The AO non-contact tonometer {AONCT) was employed.

The AONCT was used for several reasons: it was the instrument used in
. d 1n
. t he 1'1terature
.
.
12 ,15, 16.1ts a dvanrev1ew;
t h ree o f t he st ud .1es c1te
tages include its being entirely objective, requiring no contact with
the cornea and therefore no anesthetic, and eliciting little patient
anxiety or discomfort that may otherwise artificidlly raise a subject 1 s
I Op.

21

The NCT is highly repeatable to within 1.0 mmHg.

21

a lowering of .56 mm often occurs on the second successfVe

Although
reading, 22

this effect is minimized by averaging three successi ve readings,
was done in this study.

21

which

In addition, a contact-tonometer as opposed to

an NCT, tends to distort results by altering the steady state conditioning
of the eye during repeated lOP readings.

16

Systolic and diastolic blood pressure was mea su red immediately
prior to and following exercise within eight minutes, with a mercury
sphingomamometer and blood pressure cuff, using the auscultatory
technique (over the brachial artery).

The mercu ry sphingomamometer was

the instrument of choice used in measuring blood pressure in the liter.
1y c1te
. d . 6-15
ature prev1ous

All subjects filled out a survey and release form, which may
be found in Appendices A and B.
-

12 -

RESULTS
A two-factor analysis of variance was done on the data collected.
The two factor s were:
(1) the before and after effect of either aerobic dance or
rela~~tion therapy exercises on either lOP or blood
pres!::>ure
(2) the time factor, i.e., the five weeks over which the
subjects were measured.
A significance criteria of p

<

.05 was established as a crite rion.

Results indicated that neither relaxation therapy nor aerobic
dance exercises had any lowering effect on either lOP or blood pressure
under the conditions tha t existed in this study.
Tables 1 and 2 show mean scores representing t he average
measurement of all participating subjects in the particular class
indicated.

In the case of the lOP measurement, the figure is the mean

reading of between 4-6 readings combined from both left and right eyes.
Three lOP .readi ngs were taken on each eye, except whe re two successive
readings on one eye were equal, in which case only two measurements were
obtained.

Readings from left and right eyes on each subject were combined

for statistical purposes, since no significant difference between right
and left eyes was found in any of the subjects.
The principal variables needed for computation using two
factor

analysi~

of variance are shown in Tables 3 and 4.

Source A is

the factor representing before and after effects of either exercise or
relaxation therapy.

Source B represents the time factor added for each

week the study progressed.

AB is any effect(s) resulting from inter-

action between the two other factors.

The within figures represent

population variance within a group of subjects.

The F numbers are

referenced inc: table in order to determine significance at the p < .05
level.
- 13 -

TABLE 1
Summa ;·y 0f the Mean lOP, Systolic Blood Pressure, and
Diastolic Blood Pressure Values for Thirteen Subjects
in the Aerobic Dance Class.
1

2

3

4

5

-X

13.38
12.68

12.58

12.38

11.79

12.18

12.46

l l . 87

12.39

ll . 78

12 . 13

13.03

12.23

12.39

11 .93
11 .86

11 .98

12. 30

Week:

1

2

3

4

5

-X

Means befo re class
Means afte..- class
Means of befcre & after

124.00

116 . 46

117.00

121 . 38
122 .69

115.08
115.77

113 . 23
115. 12

117.85
111.31
114.58

117.85
115.69
116 . 77

Week:

1

2

3

4

5

-X

Means be fo re c l ass
Means after class
Means of before & after

76.77
72.00

66.31

70.00

68.62

66.31

69 .60

69.38
67.85

65.39
67.70

64.31
66.47

65.23

67.26
68. 43

lOP

Week:

Means before class
Means after class
Means of be.r=ore & after

Systolic B,lobd Pressure

118 .6 3
115.34
116.99

Di as to 1i c B1ood Pressure

74 . 39

- 14 -

65.77

TABLE 2
Summary of the Mean lOP, Systo lic Blood Pressure,
and Diastolic Blood Pressure Values for Five Subjects
in the Relaxation Therapy Class

lOP

Week:

2

3

4

5

X

12.00

Means before c 1ass

12.80

12.00

11 . 71

12.10

Means after class

11.50

11 .95

11.87

11 .40

11.37
11 .80

Means of before & after

12.15

11.98

11.79

11.75

11.59

1

2

3

4

5

Means before class

130.00

129.20

136.00

129.20

127.20

130.32

Means after c 1ass

120.80

137.40

132.00

128.40

128.40

129.40

Means of before & after

125.40

133.30

134.00

128.80

127.80

129.86

1

2

3

4

5

-

Means before class

80.40

77.20

80.00

82.80

76.80

79.44

Means after c 1ass

78.80

81 .60

77.20

82.40

80.00

80.00

79.60

79.40

78.60

82.60

78.40

79.72

Systolic B1ood Pres sure
Week:

Diastolic Blood Pressure
Week:

Means of before

&

.after

- 15 -

11.70
11.85 .

-

X

X

TABLE 4
Summary of lOP, Systolic Blood Pres s ure,
and Dia stolic Blood Pressure Statistical Significance
Values for the Re laxation Therapy Cl a ss
lOP
Source

df

A

1

B

4
4
40

AB
within

I

ss

ss

MS

1.13
1.88
4.92
80 .98

=-

df

MS
MS within

F =-

.56
.23
. 61

l. 13

0.47
1.23
2.02

'
I
I

~

Sy s tolic Blood Pres sure
Source
I

II

df

A

1

B

4
4
40

AB
within

ss
10.58
542.32
414.32
22,400.06

MS

ss

=-

df

F

= MS

MS within

10.58
135.58
103.58
560.00

.02
.24
.18

-

~~

Diastolic Blood Pressure
Source

df

ss

I

A

I

B

1
4
4
40

3.92
114.08
96.48
4584.98

AB
within

MS

ss

=-

df

3.92
28.52
24.12
114.62

F

= MS

MS within

.03
. 25
. 21
-

I
I

- 17 -

analytical long run.

Therefore, random error contributed to an

inability to reject the null hypothesis.

Initially, there were

more subject s participating in the study than the number used in the
end for data collection .. Howe ver, in a study whe re subjects cannot
be paid, uncontrollable c ircumstances do occur, su ch as subject
drop-out, , irregular subject attendance at cl a ss sess ions, and a lack
of subject control.

- 19 -
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APPENDIX A

PACIFIC
UNIVERSITY
COLLEGE OF
OPTOMETRY

The Effects of Aerobic Dancing and
Relaxation Therapy on Intraocular Pressure and Blood Pressure
We are third year optometry students doing this survey as a part of
our senior thesis project. Our project is designed to study the
effects of aerobic dancing and relaxation therapy on intraocular
pressure (eye pressure) and blood pressure. Measurements will be
taken with the American Optical non-contact air puff tonometer.
A standard blood pressure cuff using the auscultatory method will
be used for taking blood pressure measurements. Hopefully the
results of this s~udy will tell whether or not relaxation therapy
and/or aerobic dancing can be used as activities to significantly
lower intraocular pressure and blood pressure.
A copy of this research survey and project will be available at
Pacific University College of Optometry. Thank you for your
cooperation.
{[-1_,.~ eLL

}Lo

t-f..<:c 1.,.-..&_~_,)

Avrel Nudelman
Third Year Student

~;-L';f -K~ck.G
Kathy Kopecko
Third Year Stud

t

Norman Stern, O.D., Ph.D.
Advisor
Instructions:
Please answer the following questions by circling the appropriate
response, writing out the answer, or filling in the blank. Use the
back of the page if necessary.
Name:

----------------------------------

Age:

Sex:

Address:
Phone:

2043 COLLEGE WAY

Date:

FOREST GROVE, OREGON 97116
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TELEPHONE (503) 357-6151

Page 2
1.

Do you exercise and/or engage in any type of relaxation therapy
(including meditation, yoga, etc.) regularly?
Yes
No
d~scribe

a.

If yes,

the activity(ies):

b.

For how long have you been engaging in this activity(ies)?

c.

How many times a week and for approximately how long do
you engage in this activity(ies):

d.

Have you engaged i n any of these ac t ivities today?

Yes

No

If yes, name the activity(ies):
For how wany minutes did you engage in this activity(ies)?
*2.

Please try tc list as best you can, all you hav.e eaten in the last
24 hours under the appropriate columns:
Breakfast

*3.

4.

Dinner

Lunch

Snacks

Approximately how much fluid have you ingested in the last six
hours?
(How many glasses?) :
Approximately how much salt is there in your diet?
Small amount (1-2 shakes or less per meal)

(circle one)

Moderate amount (3-4 shakes per meal)
Large amount (greater than 4 shakes per meal)
5.

What is your primary occupation?
a.

6.

Name any secondary occupations:

Stress:
a.

b.

Stress is defined for the purposes of this study as any
mental (psychological) or physical tension.

Does your occupation involve:

Mental tension?

Yes

No

Physical tension?

Yes

No

Does your occupation involve very much close and detailed work
within arms length?
Yes
No
If yes, how much near work (quantify in hours/day)?

c.

*

Does your daily lifestyle involve:

to be answered at each session
-

2~

-

Mental tension?

Yes

No

Physical tension? Yes

No

Page 3
6.

(Cont.)
d.

Does your daily lifestyle involve very much close and detailed work wi thin arms length?
Yes
No
If yes, h ow mu ch near work (quantify in hours)?

e.

Strictly subjectively speaking, how much stress would you
say is part of your day to day life?
Sma l l amount

7.

Moderate amount

Large amount

Health
a.

You would de scribe your general state of health as:
Poor

*b.

List any prescription or non-prescripti on medications and/or
drugs you are currently taking:
No.of Times
Taken Per Week

Drug anc1/or
Medication

c.

Excellent

Fine

Day and Time
Last Taken

Do you have glaucoma?

Yes

No

If yes, are you taking medication and/or treatment for this?
Yes
No
If yes, describe the medication and/or treatment:
d.

Do you have high blood pressure?

Yes

No

If yes, are you taking medication .a nd/or treatment for this?
Yes
No
If yes, describe the medication and/or treatment:
e.

Do you have any family history of glaucoma?

Yes

No

of high blood pressure?

Yes

No

* to be answered at each session
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Page 4
Examiner's Space:
Activity

Subject's Name
Week

Date

IOP Before
.OD
OS

IOP After
OD
OS

1
2

3

4
5
6

7
8
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Bl. Pressure
Before

Bl. Pressure
After

APPENDIX B
EUMAN SUBJECT RELEASE FORM
Project Title:

The Effects of Aerobic Dancing and Relaxation Therapy
on Intraocular Pressure and Blood Pressure

Investigators: Avrel Nudelman, Kathy Kopecko
Advisor: Norman Stern, O.D., Ph.D.
Location: Pacific Uni ve rsity College of Optometry
Date: March 198 1
1.

Description of Project
This project is designed to study the effects of aerobic dancing
and relaxation therapy on intraocular pressure (eye pressure) and
blood pressure. Measurements will be taken with the American
Optical non-contact air puff tonometer. Blood pressure measurements will be taken with the standard blood pressure cuff using
the auscultatory technique.

2.

Description ot Risks
The only risks involved are those normally encountered in a health
care environme nt .

3.

Description of Benefits
If the activities under investigation do indeed s ignificantly lower
eye pressure, they could be used as a supplemental therapy for open
angle glaucoma.

4~

Benefits to Subjects
By participat~ ng 1nthis study you will receive an intraocular
pressure reading and blood pressure reading at no cost.

5.

Compensation and Medical Care
If you are in]ured in this experiment it is possible that you will
not receive ccmpensation or medical care from Pacific. University,
the experimenters, or any organization associated with the experiment. All reasonable care will be used to prevent injury however.

6.

Offer to Answer Any Inquiries
The experimenters will be happy to answer any questions that you
may have at any time during the course of this study.

7.

Freedom to Withdraw
You are free to withdraw your consent and to discontinue participation in this project or activity at any time without prejudice
to you.

I have read and understand the above.
Signed

I am 18 years of age or over.
Date

Address
Phone
Name and address -of a person not living with you who will always know
your address
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