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ABSTRACT 

An electrophysiological study was conducted to 

determine if an antiperspirant compound had any effect on 

electrical impedance in electroencephalography. Eight 

electrode sites, four control (n=36) and four experimental 
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(n=36), on nine subjects were used to determine if there was 

a change in electrical impedance after application of an 

antiperspirant. Four electrode sites on each subject were 

treated with an antiperspirant. Four control electrode 

sites on each subject were not treated with antiperspirant 

prior to the application of electrodes. The student's t-

test was used to analyze the data, and indicated that there 

was no statistically significant difference between group 

means. 



Background 

Chapter I 

Introduction 
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Artifacts in electrophysiological measurements are 

considered to be signals arising from sources, other than 

the source of interest or study. Artifacts, also known as 

noise, can arise from the environment, the equipment, or the 

subject (Fisch, 1991; Cutmore & James 1999). In 

electrophysiological studies artifacts can cause a loss or 

distortion of data. Sometimes artifacts can be filtered out 

and the signal restored (Gevins, 1987; Cooper, Osselton, & 

Shaw, 1980). However, artifacts such as those caused by 

perspiration and movement in electroencephalographic studies 

may be deleted mechanically or electronically (Gevins , 

1987). Care must be used when deleting data that are 

assumed to be artifact. A slow wave (<l Hz) originating in 

the neocortex has recently been identified (Steriade, Nunez, 

& Amzica, 1993) and must not be confused with perspiration 

artifact. 

In hospitals, artifacts can interfere with the 

monitoring of physiological processes. For example, the 

perspiration often associated with myocardial infarctions, 



can degrade electrocardiographic (ECG) signals, and even 

cause a loss of attachment of electrodes to the skin. If a 

ECG electrode becomes loose, the monitor will not have data 

to process, and a false alarm may sound (Ehrat, 1993). 

Responding to false alarms is time consuming and can be 

disruptive of nursing care. 

The monitoring or gathering of experimental data 

using electrophysiological instrumentation, such as 

electrocardiograms (ECG), and electroencephalograms (EEG), 

is dependent upon an interface or connection between the 

instrument and the subject's skin. In EEG studies 

electrodes are placed on the skin of the scalp, and the 

connection between the skin and the electrode is evaluated 

by measuring electrical impedance (Reilly, 1999). 
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Electrical impedance is a measure of resistance to the flow 

of alternating electric current. It is generally accepted 

that for any electrode, the impedance must be less than 

10,000 ohms; however, some authors suggest that it should be 

less than 5,000 ohms (Reilly, 1999; Cutmore & James, 1999; 

Fisch, 1991). Therefore any intervention such as the 

application of an antiperspirant compound to reduce 

perspiration artifact must not have an adverse effect of 

increasing impedance. 

Presently there are no data in the literature to 

indicate the incidence of sweat artifacts in EEG studies. 
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Also, with respect to the loss of attachment of ECG 

electrodes, there are no statistical findings to indicate 

the magnitude of this problem. However, sweat artifacts are 

a common problem recognized by sleep researchers. This 

author has worked in two sleep laboratories, has 

participated in three studies, and has encountered 

perspiration artifact in every study. In addition, loss of 

ECG electrode attachment secondary to diaphoresis is a very 

common and well known problem in hospitals. This author has 

also worked in a surgical intensive care unit and an 

emergency room, where numerous false alarms were encountered 

when ECG electrodes lost their attachment due to 

perspiration. 

Problem Statement 

In EEG studies perspiration can cause artifacts and a 

sub$equent loss of data. If the loss of data is 

considerable study results may be questionable, requiring 

the recording to be repeated (Hughes, 1961). It has been 

suggested that perspiration artifacts can be reduced or 

controlled by lowering room temperature, or using a fan 

(Fisch, 1991; Hughes, 1961). Altering the environment in 

this manner introduces another variable. In controlled 

studies, environmental conditions must be similar for all 

subjects. Lowering the temperature for all subjects to 

reduce perspiration artifacts in one subject may adversely 
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affect the sleep of the other subjects. Antiperspirants may 

be effective in reducing perspiration artifact, however, it 

is unknown whether or not an antiperspirant compound has an 

effect on electrical impedance. 

Purpose 

The purpose of this study was to determine if the 

application of an antiperspirant compound on an EEG 

electrode site has any effect on impedance. 

Research Question 

Is there any difference in group means between 

electrode sites treated with an antiperspirant compound, and 

those prepared without the application of an antiperspirant? 

Assumptions 

It is assumed that impedance measurement, a standard 

procedure for testing the integrity of electrode connections 

(Reilly, 1999), is an accurate method of assessing whether 

or not an antiperspirant will interfere with the 

transmission of electrical activity from subject to 

electrode. 

Definition of Terms 

• Artifacts: recordings that do not arise from electrical 

potentials in the brain, but rather arise from muscle, 

pulse, or sweat activity, electromagnetic fields, 

electrical interference, or defective EEG equipment. 



• Sweat artifact: 
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a slow wave form of about a two second 

duration, which usually occurs in more than one channel 

and may also appear as a slow shift in the electrical 

baseline. 

• Electrode impedance: the resistance to the flow of 

alternating current (AC) measured by sending a weak AC 

current usually 10-30 Hz, from the electrode being 

tested to all other electrodes. 

• Resistance: a measure of opposition to the flow of 

electric current. The unit of measurement is called 

the ohm. Resistance (R) is an inverse relationship 

between the voltage applied to a material (V) and the 

current (I) applied to a material: V/I = R. 

• Ohm: a unit measurement of electrical resistance, where 

a potential difference of one volt, produces a current 

of one amp. 

• Electrode site: Location of electrode attachment. Odd 

numbered sites are located on the left side of the 

head, and even numbered sites are located on the right 

side of the head. Electrode sites designated F, C, P, 

0, and A correspond to frontal, central, parietal, 

occipital , and auricle respectively (Jasper, 1958) 

Significance of research 

Perspiration artifacts in EEG studies can cause the 



loss of a significant amount of data. 
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If the artifacts are 

continuous throughout the night, it may be necessary to 

repeat an overnight study at considerable time and expense 

(Hughes, 1961). The results of studies with considerable 

amounts of any type of artifact may be questionable. 

Therefore, a simple cost effective measure to control or 

reduce artifacts through prevention of perspiration, would 

be of benefit in EEG studies, and to nurses conducting those 

studies. 

In ECG monitoring, false alarms can be generated when 

electrodes become loose or disconnected from the patient 

(Ehrat, 1993). In terms of maintaining the integrity of ECG 

electrode connections, any measure to reduce perspiration 

may be of benefit in reducing false alarms. For nurses 

working with patients requiring cardiac monitors, a 

reduction in false alarms would decrease disruptions in 

patient care and decrease time necessary to apply new ECG 

electrodes. 

Summary 

Artifacts are signals that come from sources other than 

the source of interest. Perspiration is known to cause 

artifacts and consequently loss of data in EEG studies. 

Presently there is no recognized or generally accepted means 

to prevent or reduce perspiration artifacts. In EEG studies 

electrodes must be attached in a manner that facilitates the 
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conduction of electrical impulses that arise from the brain. 

When electrodes are attached they must be measured with an 

impedance meter to ensure that they can transmit EEG signals 

properly. It may be possible to apply an antiperspirant 

compound to the skin before the electrodes are applied to 

reduce perspiration artifacts if the antiperspirant does not 

increase impedance values for the electrodes. 
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Chapter II 

Review of Literature 
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The literature regarding perspiration artifacts in EEG 

will be reviewed in Chapter II. Causes and some possible 

solutions to the problem of perspiration artifacts will be 

discussed. 

Literature review 

There is relatively little literature dealing 

specifically with perspiration artifacts and a resolution of 

the problem they present. Artifacts in biophysical research 

are considered to be signals that arise from extraneous 

sources. EEG artifacts can be signals that result from 

environmental, electromagnetic sources, malfunctioning EEG 

equipment and defective electrodes, or from within the 

subject (Cutmore & James, 1999). Artifacts that arise from 

within the subject or physiological artifacts are considered 

to be those that are from sources other than brain activity. 

Physiological artifacts can arise from the heart beat, eye 

movements, facial muscle movements, head and body movements, 

arterial pulsations, tongue movements, and perspiration 

(Reilly, 1999; Hughes, 1961; Cooper, Osselton, & Shaw, 

1980). 

Artifacts in EEG must be deleted from data before it 
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can be analyzed (Gevins, 1987). According to Hughes (1961), 

if there are a great many artifacts from any source in a 

study, the data and results may be considered unreliable 

making it necessary to repeat the study. While there are a 

number of authors that discuss perspiration artifacts 

(Fisch, 1991; Cooper, Osselton, Shaw, 1980; Gevins, 1987; 

Hughes, 1961), to date, there have been no scientific 

studies attempting to resolve the problem. 

Some authors (Cooper, Osselton, & Shaw, 1980; Hughes, 

1961) have suggested lowering room temperature or the use of 

an electric fan to reduce perspiration artifacts . One 

problem with this approach, in a controlled study is that 

all subjects must experience the same conditions. In other 

words, in a controlled study there cannot be one room 

temperature for one subject in order to reduce perspiration 

in that subject, and another temperature for the remainder 

of the subjects. Hughes (1961), has suggested the use of an 

electric fan. This could be even more problematic than 

reducing room temperature because it introduces another 

possible confounding variable into a study. Electric motors 

produce electromagnetic fields that could interact with both 

the subject and the electrophysiologic equipment. In 

addition, changes in body temperature can alter brain wave 

activity (Niedermeyer, 1999) so changing room temperature to 

reduce an artifact could also introduce another extraneous 
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variable into a study. 

Perspiration can result from fever. If a subject in a 

study has a fever then the fever is yet another confounding 

variable and the subject should be excluded from the study. 

Probably the most common cause of perspiration artifact 

results from perspiration which arises from a loss of 

convection. Convection is the transfer of body heat to 

moving air. Air currents are established when heat from the 

body is transferred to the air by conduction. The heated 

air rises because it has become less dense and is then 

replaced by cooler air, resulting in a convection current 

(Rhoades & Pflanzer, 1992). When people sleep, a portion of 

their head is in contact with a pillow or mattress. This 

contact eliminates convection currents. In addition pillows 

and mattresses are poor conductors of heat; therefore, 

conduction of heat away from the body is decreased. With a 

rise in temperature, sweat glands are activated by the 

sympathetic nervous system even though the postganglionic 

fibers are cholinergic (West, 1991). Evaporation of the 

sweat will then cool the body. Evaporation results in a 

lowered body temperature because thermal energy is used to 

change water from its liquid state to a gaseous state. 

Because perspiration artifact may arise from loss of 

convection currents and poor conduction of heat from 

sleeping surfaces, then lowering room temperature or the use 



of a fan for cooling may not be effective procedures to 

reduce perspiration artifacts. 
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In this chapter research design, subject population, 

setting, human subjects protection, data collection, 

materials, methodology, instruments, and data analysis will 

be discussed. 

Research Design 

The research design for this project was a controlled 

experimental design. There were two groups of EEG electrode 

sites on each subject. All EEG electrodes were placed 

according to the Ten Twenty System (Jasper, 1958). See 

illustrations on pages 22-24. One group, the control group 

(n=36), consisted of sites F3, C3, P3, and 01 as shown in 

Figures one and three. These sites were not treated with 

the antiperspirant. The second group, the experimental 

group (n=36), consisted of sites F4, C4, P4, and 02 as shown 

in Figures two and three. All of these later sites were 

treated with the antiperspirant. The electrodes were 

applied at room temperature, approximately 72 degrees 

Fahrenheit . 

Subjects 

There were a total of nine female subjects. All 

subjects were able to understand and read English. Subjects 
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were recruited by announcing the study in nursing classes at 

the College of Nursing. All subjects had intact skin 

without any lesions, and did not have any known allergies or 

sensitivities to antiperspirant compounds. Subjects were 

encouraged to participate regardless of gender, ethnicity, 

or minority status. 

Protection of Human Subjects 

This proposal was reviewed first by the College of 

Nursing's Human Subjects Committee and approved for 

submission to the University of Arizona Human Subjects 

Committee. It was approved by the University of Arizona 

Human Subjects Committee on October, 22, 1999. Subject 

identity and confidentiality was assured by assigning 

numbers to data sheets rather than using subject names. 

Setting 

The study was conducted at the University of Arizona in 

the College of Nursing, Room 416, a part of the Sleep 

Laboratory. 

Instruments 

Data were collected using a model EZMlE electrode 

impedance meter, manufactured by Grass Instrument 

Division/Astra-Med. Inc. Use of an Ohm meter is a well 

established and accepted procedure to measure electrical 

impedance and to detect poorly connected electrodes in EEG 

studies (Reilly, 1999). A high impedance reading could mean 
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that an electrode was not secured properly or that there was 

some problem with the consistency and conductivity 

electrolyte (electrode cream or paste), or that the subject 

had applied some type of hair care product that increased 

the resistance of the scalp. Reliability of the impedance 

meter was assured by using the instruments built in 10 Hz 

calibration switch prior to data collection. According to 

technical support personnel at Grass Instrument 

Division/Astra-Med Inc., after calibration the EZMlE 

impedance meter has a reliability of plus or minus one 

percent. 

Materials 

1) Measuring tape 

2) Protractor, with soft red wax marking pen 

3) Johnson's Baby Shampoo 

4) Tap water 

5) Two inch square cotton gauze 

6) Isopropyl alcohol pads 

7) Cotton tipped swabs 

8) Mitchum, brand antiperspirant 

9) collodion 

10) fine mesh gauze, used to secure electrodes with 

collodion 

11) air blower, used to gently blow room temperature air on 

electrode sites to facilitate drying 



12) Redux electrode paste, an electrolyte, used to 

facilitate the conduction of electrical current 
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13) Syringe with blunted 16 gauge needle, used to inject the 

electrode paste into the cup shaped electrodes 

14) 8 millimeter, cup electrodes manufactured by Grass 

Instruments Company 

15) clip on electrodes, used to clip reference electrodes 

to the ear 

13) Acetone, a solvent used to remove collodion 

Data Collection Plan 

The experimental procedure was explained to each 

subject, and each subject was allowed to examine all of the 

equipment that was used in the project (electrodes, ohm 

meter, etc.). The subjects then read and signed the consent 

form that had been approved by the University of Arizona 

Human Subjects Committee. 

After informed consent was obtained, the subjects' 

heads were measured with a plastic tape measure, to 

determine electrode placement. Electrodes were placed 

according to the Ten Twenty System (Jasper, 1958). See 

Illustrations on pages 22-24. First, the anterior to 

posterior (AP) measurement was made over the vertex, 

beginning at the level of the nasion and extending 
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Figure 2. Electrode placement: Right lateral view. 

Reproduced from Jasper (1958, p.373) 
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Figure 3. Electrode placement: posterior ·view. 

Reproduced from Jasper (1958, p. 374) 
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posteriorly to the inion. 
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The vertex is located at the top 

of the head where the lateral and AP measurements intersect. 

The nasion is the depression located at the root of the 

nose. 

bone. 

The inion is the largest protrusion on the occipital 

Next, the distance to mark lateral measurements was 

obtained by measuring from the immediate anterior and 

superior aspects of the right and left tragus. The tragus is 

a projection of cartilage just anterior to the ear's 

exterior meatus. The intersection of the AP line and the 

lateral measurement line located the vertex, designated as 

CZ. Points along the AP line are designated with a Z which 

stands for zero (Jasper, 1958). C3 and C4 were located by 

marking 20% of the lateral measurement from the vertex 

bilaterally. 

F3 and F4 were located and marked by using a 

protractor. The blunted point of the protractor was placed 

at FZ which is 30% of the AP distance from the nasion. From 

there an arc using 20% of lateral distance was marked on the 

left and right sides of the head. Then the point of the 

protractor was placed at C3, and using 20% of the AP 

distance, an arc was marked to intersect with the first arc 

on the left side of the head. The intersection of the two 

arcs located F3. This procedure was repeated on the right 

side of the head using C4 to locate and mark F4. 
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P3 and P4 were located by measuring 70% of the AP distance 

from the nasion. This point is known as PZ. From PZ an arc 

using 20% of the lateral distance was marked on the left and 

right side of the head. Then C3 and C4 were again used to 

mark intersecting arcs on the right and left side of the 

head. From C3 and C4 using 20% of the AP distance, arcs 

were drawn to intersect the previously drawn arcs, locating 

P3 and P4 respectively. 

01 and 02 were located and marked by first measuring 

from the nasion to the inion laterally. Then from the 

inion, 10% of this distance was measured laterally, and then 

in a superior direction, 10% of the AP distance was 

measured, which located 01. 02 was located and marked in 

the same manner. The sites where the electrodes were placed 

were marked with a soft red, Crayon type marker. The 

control group electrodes were placed at F3, C3, P3, and 01, 

in that order, according to the Ten Twenty Electrode System 

(Jasper, 1958). Electrode paste was applied to two clip on 

electrodes, and they were then attached to the subjects ear 

lobes, Al and A2. See illustrations on pages 22-24. 

The electrode sites were prepared one at a time. The 

electrode sites were cleansed with cotton gauze, a mild soap 

(Johnson's Baby Shampoo), and water. After cleaning with 

soap and water, the sites were cleaned with an isopropyl 

alcohol pad. The electrodes were then secured with 
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collodion and fine mesh cotton gauze. An electrode paste, 

Redux brand, manufactured by Hewlett Packard Inc., was then 

injected into the cup shaped electrodes. The experimental 

electrode sites on the right side of the head (F4, C4, P4, 

and 02) were prepared in the same manner as the control, 

except that, after cleaning with the isopropyl alcohol pad 

liquid unscented antiperspirant, Mitchum brand, was applied 

with a cotton Q-tip and allowed to dry. The antiperspirant 

was an over the counter product made by Revlon Consumer 

Products Corporation. The active ingredient in Mitchum is 

aluminum zirconium tetrachlorohydrex gly. Aluminum 

zirconnium tetrachlorohydrex gly has astringent properties 

(Pacfitt, 1999). Astringents cause a contraction or 

shrinkage of soft tissue closing off sweat ducts. Twenty 

minutes after the last electrode was applied, electrical 

impedance was measured with an ohm meter. The ohm meter was 

a model EZMlE electrode impedance meter, manufactured by 

Grass Instrument Division/Astra-Med. Inc. Impedance 

readings were then recorded on the Impedance Data Sheet . 

After measuring the impedance, the electrodes were removed 

with acetone and the electrode paste was removed with soap 

and water. 

Prior to collecting data from the nine subjects in this 

study, there were three pilot subjects. After the 

collection of data from the three pilot subjects, it was 
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decided to secure the electrodes with collodion and gauze 

rather than with paper tape as originally proposed. Securing 

electrodes with collodion and gauze is a standard practice 

for EEG sleep studies. In addition, it was decided not to 

use the EC2 brand, electrode paste manufactured by Grass 

Instrument Division/Astra-Med. Inc. It was decided to use 

Redux brand, electrode paste manufactured by Hewlett Packard 

Inc. because as an electrolyte it has a better ability to 

reduce electrical impedance to acceptable levels. In the 

pilot subjects, it was found that the electrolyte paste was 

much easier to apply and resulted in acceptable impedance 

readings. 

Data Analysis 

The research question was analyzed using the student's 

t-test to measure differences between the means of the 

impedance values of the experimental and control electrode 

sites. 

Summary 

Informed consent was obtained prior to data collection. 

There were four experimental and four control electrodes 

applied to each subject. The experimental electrode sites 

were treated with an antiperspirant. The control electrode 

sites were not treated with an antiperspirant. Twenty 

minutes after the last electrode was applied, the impedance 



of each electrode was measured and recorded. Data were 

analyzed using the student's t-test. 
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The purpose of this study was to determine if the 

application of an antiperspirant compound on an EEG 

electrode site has any effect on electrical impedance when 

compared to electrode sites not treated with an 

antiperspirant. This chapter will describe the demographics 

of the subject population and discuss the findings of the 

study in relation to the research question. 

Demographic Characteristics of the Subjects 

Nine subjects were recruited as volunteers from a 

nursing class at the University of Arizona, College of 

Nursing. The subjects were all female. Their ages ranged 

from 20 to 47 years. The average age was 30 years. All 

subjects had intact skin without any lesions, and had no 

known allergies or sensitivities to antiperspirant 

compounds. 

Instruments 

Data were collected using a model EZMlE electrode 

impedance meter, manufactured by Grass Instrument 

Division/Astra-Med.Inc. The reliability of the impedance 

meter was assured by using the instrument's built in 10 Hz 

calibration switch prior to collecting data for each 



subject. There were no calibration adjustments necessary 

for any subject. 

Research Question 

31 

The research question addressed by this study was, is 

there any difference in group means between electrode sites 

treated with an antiperspirant compound, and those prepared 

without the application of an antiperspirant? The student's 

t-test indicated that there was no statistically significant 

difference between the experimental and control group means, 

~(df) 70, ~ = 0.744. The experimental group mean (n=36) 

was 4.0 kilohms, and the control group (n=36) mean was 4.4 

kilohms. The standard deviation of the control group was 

2.50, and the standard deviation of the experimental group 

was 2.07. 

Summary 

Statistical analysis indicated that there was no 

statistically significant difference in impedance 

measurements between the mean of the control group, and the 

mean of the experimental group, that received the 

antiperspirant treatment. 
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The purpose of this study was to determine if the 

application of an antiperspirant compound on a EEG electrode 

sites had any effect on the electrical impedance when 

compared with sites not treated with an antiperspirant. 

Findings and conclusions related to the research question 

will be discussed. In addition, this chapter will discuss 

limitations of the study, recommendations for future 

research, and the significance of the study for nursing. 

Discussion of Findings 

Statistical analysis of the experimental and control 

groups indicted that there was no statistically significant 

difference between the means of the two groups. This 

finding indicated that the antiperspirant applied to the 

experimental electrode site group had no effect of 

increasing or decreasing electrical impedance when measured 

approximately twenty minutes after application of the 

antiperspirant. 

Limitations 

There were several limitations in this study. 
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First the population of subjects used in the study were all 

female. The results of this study may not be applicable to 

a subject population that consists of both males and 

females, or one that consists entirely of males. Secondly, 

the method of application of antiperspirant may vary in 

another study. The antiperspirant was simply applied with a 

cotton tipped swab. Using this method did not allow for a 

precise quantity of antiperspirant to be consistently 

applied. Therefore, results with another experimenter in 

another study may vary with the amount of antiperspirant 

used. In addition, the results of this study were limited 

to the procedure of first applying the antiperspirant and 

later applying an electrolyte. Thirdly, there is the 

possibility that the results of this study may change over 

an eight hour period of time. To be useful in an all night 

sleep study, an antiperspirant compound must not have any 

adverse effect of increasing impedance greater than 10,000 

ohms over the entire course of the study, which is usually 

about eight hours. Therefore, it must be demonstrated that 

with an application of antiperspirant there would be no 

effect of increasing impedance measures overnight. Finally, 

another limitation of the study is that the results apply 

only to Mitchum brand antiperspirant. 

Recommendations 

In future studies, both male and females subjects 
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should be used to determine if the gender of the subject 

population has an effect on results. A future study should 

also address the issue of change over a longer period of 

time. It is possible that over an eight hour period of time 

there may be a chemical interaction between the electrolyte 

and the antiperspirant resulting in increased impedance 

values. In addition, efficacy studies would need to be 

done, to determine whether or not an antiperspirant was 

still effective in reducing perspiration, after contact or 

mixture with an electrolyte. It may be that application of 

an electrolyte may interfere with an antiperspirants ability 

to reduce or inhibit perspiration . However, if the 

electrolyte does interfere with the ability of an 

antiperspirant to inhibit perspiration, an antiperspirant 

may still be useful for the area surrounding the electrode 

to help maintain the physical connection between collodion 

and the scalp. This may essentially help to prevent 

electrodes from loosening because of perspiration. 

Also, future efficacy studies should look at different 

formulations of antiperspirants. Some brands of 

antiperspirant that are often advertised for males may have 

more of an active ingredient; therefore, a brand with a 

higher concentration of active ingredient may be more 

efficacious in reducing perspiration. One problem with this 

is that amount of active ingredients are usually considered 



proprietary information and, as such, are not disclosed by 

manufacturers. 
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In future studies, a standardized mixture of 

electrolyte electrode paste and antiperspirant compound 

could be used to control the amount of antiperspirant 

applied to the electrode site . Having an antiperspirant 

mixed together with an electrolyte would eliminate the need 

for an additional step in the already lengthy procedure of 

electrode application. Also, it may be that since there was 

a metallic compound, a chloride of aluminum, in Mitchum 

brand antiperspirant, that a mixture of antiperspirant and 

electrolyte may actually increase the efficacy of the 

electrolyte. 

The results of this study are likely not attributed to 

the application of antiperspirant alone. During the 

application of electrodes, shortly after electrolyte was 

injected into the electrode cups impedance measures were 

tested. This testing was to insure that there were no gross 

mechanical problems with attachment. Inadvertently 

electrodes that electrolyte had not been injected into were 

tested. These impedance readings from both experimental and 

control electrode sites were all approximately 100 kilohms. 

Significance to Nursing 

The results of this study do not warrant that any 
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recommendations be made regarding the use of antiperspirant 

compounds on EEG electrode sites. More studies are needed 

to resolve the limitations of this study, before efficacy 

studies can be done. If future studies that address the 

limitations of this study indicate that an antiperspirant 

compound has no adverse effect on electrical impedance, then 

efficacy studies need to be performed to determine if 

antiperspirants can be used to reduce perspiration artifacts 

in EEG studies. Finally, if future studies show that 

electrical impedance was not increased by the application of 

an antiperspirant, and if the results hold over an extended 

period of time then there may be benefit in using an 

antiperspirant to maintain the integrity of EKG leads. 

The results of this study suggest that one brand of 

antiperspirant does not change electrical impedance. Since 

data on the magnitude of the problem are lacking, a survey 

study to determine the incidence and cost of loss of 

adherence of EEG and EKG electrodes is warranted. 

Determining the incidence and cost of this problem may 

provide impetus to do further research. In addition to cost 

a survey may give an indication of how often ECG patients, 

and the subjects of EEG studies are inconvenienced by loss 

of attachment of electrodes . 
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APPENDIX A 

HUMAN SUBJECTS APPROVAL 



Human Subjeas Committee 

22 October 1999 

Ronald Hutter, F .N.P. 
Advisor: L. Claire Parsons, Ph.D. 
College of Nursing 
PO BOX 210203 

THE UNMRSrrY OF 

AruzoNA. 1622 E. Mabe! St. 
P.O. Box 245137 
Tucson, Arizona sm+.5137 
(520> 626-6n1 

RE: HSC A99.108 EFFECT OF AJ.VCTPERSP!RAJ.'ff ON ELECI'RICAL IMPEDANCE 

Dear Mr. Hutter: 

We received your revised consent form for the above cited rese::.-ch proposal. The procedures to be 
followed in this study pose no more than minimal risk to participating subjects. Regulations issued 
by the U.S. Department of He:ilth and Human Services [ 45 CFR Part 46 .11 O(b)] authorize approval 
of this type project through the expedited review procedures, with the condition(s) that subjccrs' 
anonymity be maintained. Although full Committee review is not required, a brief summary of the 
project procedures is submitted to the Committee forthei.rendorsement and/or comment, if any, after 
administrative approval is granted. This project is approved effective 22 October 1999 for a period 
of one year. 

The Human Subjects Committee (Instirutional Review Board) of the University of Anzona has a 
current assurance of compliance, number .M-1233, which is on file with the Department of Health 
and Human Services and covers this activity. 

Approval is gr.meed with the understanding that no further changes or additions will be made either 
to the procedures followed orto the conse:it form(s) used (copies of which we have on file) without 
the knowledge and approval of the Human Subjects Committee and your College or Departmental 
Review Committee. Any research related physic:tl or psychological harm to any subject must also 
be reported to each committee. 

A university policy requires that all signed subject consent forms be kept in a perm.anent file in an 
area designated for that purpose by the Department He:id or comparable authority. This will assure 

· their accessibility in the event that university offici:ils require the information and the principal 
investigator is unavailable for some re:i.son. 

Sincerely yours, 

~/:,~ 
David G. JohnsJ/.~.D. 

1 

Chairman 
Human Subjects Committee 

DGJ:rs 
cc: Departmental/College Review Committee 
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APPENDIX B 

LETTERS TO HUMAN SUBJECTS COMMITTEE 



Ron Hutter, F.N.P. 
5621 E.Eastland 
Tucso~ AZ 85711- · 
(520) 745-3091 

Human Subjects Committee: 

Re: HSC A99 .108 Effect of Antiperspirant On Electrical Impedance 

It has been necessary to make a small procedural correction, because paper tape will not 
hold electrodes securely in place. Therefore, I will be using collodion soaked gauze pads rather 
than paper tape. Collodion soaked gauze pads is the standard procedure for securing EEG 
electrodes. 

Sincerely, 

/Y'cr-~G«~.-;::-,.;.~ 
Ronald G. Hutter, F:N.P. 

40 



February 3, 2000 

Ron Hutter, F.N.P. 
5624 E. Eastland 
Tucson, AZ 85711 
(520) 745-3091 

Human Subjects Committee: 

Re: HSC A99.108 Effect of Antiperspirant on Electrical Impedance 

I has been necessary to make a small procedural correction, regarding the brand of 
electrode cream. The EC2 electrode paste is not as efficacious, and reliable in it's ability to 
reduce electrical impedance to acceptable levels, as is Redux Paste, manufactured by Hewlett 
Packard. Therefore, we will be using Redux Paste. The consent form has been changed from 
''white_ cream" to "clear gel", also any reference to electrode "cream" has been changed to 
electrode "paste". Attached is a revised consent form. Thank you. . 

Sincerely, 

/7~e,;?/~/ rr-1.r; 
Ron Hutter, F N.P. 

41 
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APPENDIX C 

LETTERS FROM HUMAN SUBJECTS COMMITTEE 



Human Subjects Committee 

2 February 2000 

Ronald Hutter, F.N.P. 
Advisor: L Claire Parsons, Ph.D. 
College of Nursing 
PO BOX 210203 

1622 .E. Mabel Scrut 
P.O. Box l+S1J7 
Tucson, AZ S5n+-S1J7 
cm> 626-on1 

RE: HSC A99.108 EFFECT OF A.J.'ITIPERSP!RAJ.Vf ON ELECTRICAL IMPEDANCE 

De:ir Dr. Hutter: 

We received your 2 February 2000 letter and accompanying revised consent form for the above 
referenced project. A :i:ninor protocol revision has been made which in valves using collodion-soaked 
gauze pads vs. paper tape to hold electrodes firmly after placement [consent form revised 
accordingly]. Approval for this change and use of revised consent form is granted effective 2 
February 2000. 

The Human Subjects Committee (Institutional Review Board) of the University of Arizona has a 
current assurance of compliance, number M-1233, which is on file with the Departme:it of He:ilth 
and Human Services and covers this activity. 

Approval is granted with the understanding that no further changes or additions will be made either 
to the procedures followed or to the consent form(s) used (copies of which we have on file) without 
the knowledge and approval of the Human Subjects Committee Jnd your College or Depanmencal 
Review Committee. Any research related physical or psychological harm to any subject must also 
be reported to e:ich committee. 

A university policy requires that all signed subject consent forms be kept in a penna.nent file in an 
area designated for that purpose by the Department Hc:id or comparable authority. 'Ibis will assure 
their accessibility in the event that univemty officials require the information and the .Principal 
investigator is unavailable for some re:ison. 

Sincerely yours, 

tJt;tif;. ~ ;ttp_ 
David G. Johnson,t~: -

7 

• / · 

Chairman 
Human Subjects Committee 

DGJ:rs 

cc: Departmenul/College Review Committee 
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Humm Subjecu Comminee 

3 February 2000 

Ronald Hutter, F.N.P. 
Advisor. L Claire PllrSons. Ph.D. 
College of Nursing 
PO BOX 210203 

TH£ UNMRSlTY 01 

AruzONA. 1622 !. Mabel S!m:l 
P.O. Box l-t,137 
TDaon. AZ a,12 ... ,u1 
('20) 626-6721 

RE: HSC A99.108 EFFECT OF ANTIP.ERSP!RAJ.'IT ON ELECTRICAL IMPEDANCE 

Dear Mr. Hutter: 

We received your 3 February 2000 letter and accompanying revised consent foon for the above . 
referenced project. Minor change to the protocol involves replacing the EC2 electrode paste with 
Redux Paste [revision reflected in the submitted revised consent form]. Approval for this change 
[and use of revised consent form] is granted effective 3 February :!000. 

The Human Subjecrs Committee (Instimtional Review Board) of the Universicy of Arizona has a 
current assur:mce of compli:lnce, number M-1233, which is on file with the Department of Health 
and Human Services and covers this .lCtivicy. 

Approval is granted with the undersra.nding that no further changes or additions will be-made either 
to the procedures followed or to the consent form(s) used(copies of which we have on file) without 
the knowledge and approval of the Human Subjects Committee md your College or Departmental 
Review Committee. Any research related physical or psychological harm to any subject must also 
be reported to eru:h committee. 

A university policy requires that ill signed subject consent forms be kept in a permanent file in an 
area designated for that purpose by the Dcpamnent Head or comparable authority. This will assure 
their accessibility in the event that universicy officials require the information and the principal 
investigator is unavailable for some reason. 

Sincerely yours, 

Davi'!!!!~) 11?,§> , 

Chairman 
Human Subjects Committee 

DGJ:rs 

cc: Department:11/College Review Committee 
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APPENDIX D 

CONSENT FORM 



UNIVERSITY OF ARIZONA HEALTH SCIENCE CENTER 
SUBJECT'S. CONSENT FORM 

Effect of Antiperspirant on Electrical Impeciance 

I AM BEING ASlCED TO READ TBE FOLLOwnlG MATERIAL TO ENSURE THAT I AM 
INFORMED OF TRE NATURE OF TlllS RESEARCH STUDY AND OF HOW I WILL 
PARTICIPATE Dl IT, IP I CONSENT TO DO SO. SIGNING TRIS FORM WILL 
INDICATE THAT I HAVE BEEN SO INYORMED AND THAT I GIVE MY CONSENT. 
FEDERAL REGULATIONS REQUIRE WRITTEN INFORMED CONSENT PRIOR TO 
PARTICIPATION Dl TlllS RESEARCB'. STUDY SO THAT I CAN ICNOW THE NATURE 
OF TEE RISKS OF MY PARTICIPATION AND CAN DECIDE TO PARTICIPATE OR 
NOT PARTICIPATE IN A FREE AND INFORMED MANNER. 

PURPOSE 

I am being invited to voluntarily participate in the above-titled 
research project. The purpose of this project is to see 1.:t an 
antiperspirant will have any effect on the normal function of electrodes 
commonly used in brain and sleep studies. , 

SELECTION CRITERIA 
I am being invited to participate in this study because! am at least 18 
years of age, have no known skin allergies or sensit~vities, and have rio 
medical problems with any of the skin on my head. There will be a total· 
of eight subjects enrolled in this study. 

PROCEDURES 
· If I agree to participate, I will be asked to consent to the following: 
My head will be measured with a plastic tape measure in order' .,.to 
determine where eight small metallic discs with wires attached 
(elect:::odes) will be olaced. The location where eac;i disc will be 
placed, will be marked will be with a soft, red, Crayon type marker. 
The. sites will then be cleaned .with cotton gauze and mild soap 
(Johnson I s Baby Shampoo) and water. After cleaning with soap and water, 
each site will be cleaned one more time with an isopropyl alcohol pad. 
Four discs will be placed on each side of my head, and a clip on disc 
will be-placed on each of my ears. The clip on discs will clip on like 

· an earring. On four of the sites, on the left side of my head an 
electrode paste will be applied. The electrode paste ~s a clear gel, 
that helos the electrodes maintain contact with the skin. Then the 
electrode will be placed over the electrode paste and sec~red in place 
with collodion soaked gauze pads. On the sites on the right side of my 
head a liquid unscented antiperspirant (Mitchum brand, made by Revlon 
Consumer Products Corporation) will be applied with a Q-tip, and allowed 
to dry. Electrode paste will be applied, over the antiperspirant, and 
then the electrode will be placed over the electrode paste. The 
electrode will then be secured in place with collodion soaked gauze 
pads. Finally two clip-on electrodes will be attached, to my ear lobes. 

1 
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My ear lobes will be first cleaned with soap and water, then cleaned 
again with an iscpropyl alcohol. Electrode paste will be applied to . the 
clip on electrodes, and then the _electrodes will be clipped on to my 
ear. Twenty minutes after the last electrode has been placed on my 
head, the elec~rodes will be connected to a small box. The box is an 
electrical measuring device that will measure the ability of the 
electrodes to pick up small naturally occurring electrical signals from 
my skin. After measuring hew well the electrodes work, they will be 
removed and the sites, will again be cleaned with soap and water. 

Time Reauiremencs: It will take about one hour, to apply the 
electrodes, measure how well they work, and them remove them. 

RISKS 
There is a risk of minor skin irritation, where the electrodes wi~l be 
applied. 

BENEFITS 
Subjects will experience no benefits from participation in this study. 

PARTICIPATION COSTS AND SUBJECT COMPENS~TION 
The primary cost to subjects is transportation to the College of Nursing 
at the University of Arizona. There is no financial compensation for 
participation in this stady. 
LIABILITY 
Side effects or harm are possible in any research program despite the 
use of high standards of care and could occur through no fault. of m,41.e 
or the investigator involved. Known side effects have been desc=ibed in 
this consent form. However, unforeseeable harm also may occur and 
require care; I do noc give up any of my legal right by signing this 
form. In the event that I recuire or am billed for medical care that r 
feel has been caused by the research, I should contact the principal 
investigator, Ronald Hutter, F.N.P. at (520) 745-3091. If I have 
questions concerning my rights as a research subject, I may call the 
Human Subjects Committee office at (520) 626-6721. · 

AUTRORJ:ZATION 
BEFORE GIVING MY CONSENT BY SIGNING THIS FORM, THE · METHODS, 
INCONVENIENCES, RISKS, AND BENEFITS HAVE BEEN EXPLAINED TO ME AND MY 
QUESTIONS HAVE BEEN ANSWERED. I UNDERSTAND TF..AT I MAY ASK QUESTIONS AT 
ANY TIME AND TF.AT 1: AM FREE TO WITHDRAW FROM THE PROJECT AT ANY TIME 
WITHOUT C.~USING BAD FEELINGS OR AFFECTING MY MEDICAL CARE. MY 
PARTICIPATION IN THIS PROJECT MAY BE ENDED BY THE INVESTIGATOR OR BY THE 
SPONSORS FOR REASONS THAT WOULD BE EXPLAINED. NEW INFORMATION DEVELOPED 
DURING THE COURSE OF THIS STUDY WHICH MAY AFFECT MY WILLINGNESS TO 
CONTINUE IN THIS RESEARCH PROJECT WILL BE GIVEN TO ME AS IT BECOMES 
AVAILABLE. I UNDERSTAND THAT TIUS CONSENT FORM WILL BE FILED IN AN AREA 
DESIGNA'!'l='..J) BY THE HOMAN SUBJECTS COMMITTEE WITH ACCESS RESTRICTED TO THE 
PRINCIPAL INVESTIGATOR, RONALD HUTTER, F .N. P., OR AUTHORIZED 
REPRESENTATIVE OF THE COLLEGE OF NURSING. I UNDERST.Al.'ID TF..AT I 00 NOT 
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GIVE OP ANY OF MY LEGAL RI~dTS BY SIGNING T".n!S FORM. A COPY OF THIS 
SIGNED CONSENT FORM WILL BE GIVEN TO ME. 

Subject's Signature Dace 

INVEST~GATORS AFPDJAVl:T 
I have carefully explained to the subject the nature of the above 
project. I hereby certify that to the best of rny knowledge the person 
who is signing this consent form understands clearly the nature, 
demands, benefits, and risks involved in his/her . participation and 
his/her signature is legally valid. A medical problem or lang"~age or 
educational barrier has not precluded this uncierscanding. 

Signature of Invescigacor Date 

. 3 
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APPENDIX E 

DATA COLLECTION SHEET 



Impedance Data Sheet 

Subject Number~~~~~~~~~~~-

Electrode Board Number 

#1 

#3 

#5 

#T 

#2 

#4 

#6 

#8 

AJ. 

A2 

Site 

F3 

C3 

P3 

Ol 

F4 

C4 

P4 

02 

Lear 

Rear 
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Impedance (kilohms) 
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