Psychophysiology, 3€2002, 423-426. Cambridge University Press. Printed in the USA.
Copyright © 2002 Society for Psychophysiological Research
DOI: 10.1017.50048577201393149

An alternative to Unibasfglycol as an effective
nonhydrating electrolyte medium for the
measurement of electrodermal activity

SHARON L. DORMIRE? aNp JANET S. CARPENTER

aUniversity of Michigan School of Nursing, Ann Arbor, Michigan, USA
bVanderbilt University School of Nursing, Nashville, Tennessee, USA

Abstract

Although Unibase cream has been an effective medium for electrodermal recordings, its production has recently been
discontinued. This study compared alternative media to Unibase for effectiveness. Three base creams similar to Unibase
were initially compared for in vitro viscosity and effectiveness. Based upon this analysis one cream was eliminated. A
volunteer sample of 6 postmenopausal women with hot flashes and 6 young women without flashes was recruited.
Media were evaluated for viscosity and effectiveness of skin conductance. Results indicated that one electrolyte media
produced readings within the normal range, identified true positive hot flashes, and produced few false negative readings
whereas the second produced largely unreadable results with many false negative hot flashes. An appropriate substitute
for Unibase as an effective electrolyte medium for measurement of electrodermal activity was identified.

Descriptors: Unibase, Velvachol, Hot flashes, Menopause, Skin conductance, Electrodermal electrolyte media

Schneider and Fowled978 found that polyethylene glycol and and Velvachol(Healthpoint, San Antonio, TX A comparison of
potassium chloride could be effectively combined with Unibasethe components of each cream is presented in Table 1. Each cream
cream(Parke-Davis, Warner-Lambert, Morris Plains,)Nd pro-  was mixed with the standardized components of the electrolyte
duce a suitably viscous cream that would provide effective recordmedium(Schneider & Fowles, 1978or initial laboratory evalu-
ings of electrodermal activity. This Uniba&gycol combination  ation. Once mixed, each cream was examined to determine if each
has been used extensively in objective monitoring of hot flashesesulted in a suitably viscous medium. One cream, Aquabase,
via sternal skin conductance monitorif@arpenter, Andrykowski, ~would not mix with the glycol and potassium so it was not tested
Freedman & Munn, 1999; Freedman, 1989; Freedman, Nortorfurther.
Woodward, & Cornelissen, 1998nd a variety of other studies for To meet the aims of the study, 12 volunteers were recryied
the past 20 years. Recently, however, production has been discoat each siteusing word of mouth and flyers posted around cam-
tinued of the Unibase cream needed to create the electrolyte creapus. Half of the volunteers at each site were postmenopausal
developed by Schneider and Fowles. The purpose of this study wagomen experiencing hot flashes and concomitant perspiratiean
to determine whether any of three creams similar to Unibase irmge= 45.67,SD = 5.32 and the other half were active young,
composition would function effectively as a medium for use on thepremenopausal womegmean age= 22.17,SD = 1.47). All data
human skin and provide optimal electrodermal recordings. were collected during the summer months. Environmental temper-
atures of the two university settings were compardlecrage
high: Florida, 89F, Tennessee, 86; average low: Florida, 76,
Tennessee, 6b).
This collaborative Study was conducted at two major universities The first aim was to determine which of the three creams, when
in the southeastern United States. The researchers first consult@gixed with 100 g of polyethylene glycol and 0.76 g potassium
with university-based pharmacists to identify creams similar tochloride (Schneider & Fowles, 1978functioned effectively as a
Unibase in chemical composition and physical properties. Thregnedium for use on human skin. For this aim, evaluation of in vivo
creams were identified as being similar and thus were evaluated ifiscosity of the electrolyte media resulted in elimination of one
this study: Hydrophilic ointmen(E. Fougera and Co., Melville, cream. Potential skin sensitivity to each remaining cream was then
NY), Aquabase(Paddock Laboratories Inc., Minneapolis, MN  assessed. Using a double blind approach, the electrolyte media
were identified only as Cream A/elvachol electrolyte mediujn
Address reprint requests to: Sharon Dormire, University of Michigan,&md Cream B(Hydrophilic eleCtrOIytg medium Each \_/olunte_er
400 North Ingalls, Ann Arbor, MI 48109, USA. E-mail: Sdormire@ Wore two electrodes for a 24-hr peri¢dne electrode filled with
umich.edu. approximately 0.4 cc of Cream A and another with Creajn B

Methods and Measures
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Table 1. Comparison of Unibase Cream Composition the monitor, recording the time and any activities performed dur-
with Study Creams ing each hot flash that occurred during the 24-hr session. Partici-
pants returned the following day to be disconnected from the
Unibase Velvachol Hydrophilic ointment  monitor. Participants were again interviewed regarding any sub-
jective problems, electrodes were removed and assessed for cream
Water Water Water L .
White petroleum White petroleum White petroleum leakage and wetness, and skin integrity was assessed.
Glycerin Skin conductance data were recorded onto a RAM card, which
Sodium lauryl sulfate  Sodium lauryl sulfate  Sodium lauryl sulfate was downloaded into a personal computer at the conclusion of the
Propylparaben Parabens Propylparaben monitoring session using customized softwéBPS v.1.5, UFI,
g:ﬁg;ﬂﬁg%ﬁ'ﬂol Morro Bay, CA). Sternal skin conductance changes qiraho in
Mineral oil a 30-s period were defined as hot flashes. The feasibility and
Methylparaben psychometrics of this skin conductance monitor as an objective

measure of hot flashes using the Unibaggcol electrolyte me-
dium have been previously reporté@arpenter et al., 1999

Meditrace silversilver chloride 1.5-cm electrodé&raphic Con- Results and Discussion

trols, Buffalo, NY) were used and applied over the sternal areaSkin Integrity and Subjective Complaints
using a standard procedu(€arpenter et al., 1999Participants Leakage of the cream onto the foam ring of the electrode with
were instructed to perform all of their usual daily activities, with Cream Awas noted in only 1 of 6 subjects, whereas 4 of 6 subjects
the exceptions of bathing or swimming, and return to the researchxperienced leakage with Cream B. Leakage is assumed to inter-
site 24 hr later. rupt electrode effectiveness. ltching and redness were equally
At the end of the 24-hr session, skin integrity, self-reportreported with each cream. There was only one report of burning
complaints, and electrode integrity were evaluated. Electrodeémild, Cream A, Velvachol No instances of rash were noted with
were removed and assessed for leakage of cream and electrolygéher cream in either phase of testing. However, neither the find-
wetness due to perspiration. Next, participants were interviewed tings regarding leakage not the one report of burning was signifi-
identify any subjective problems, such as itching or burning, en<cant in statistical analysis.
countered during the 24-hr period. Finally, participants’ skin in-  Descriptive statistics were used for initial analysis of the skin
tegrity was assessed to identify any objective problems due to thitegrity data. Only the occurrence of redness was correlated
cream, such as visible redness or rash. between Cream A and Cream B, 0.989«< .000, indicating that
The second aim of this study was to identify which electroderedness was likely the result of individual skin sensitivity rather
cream(if any) provided optimal skin conductance in identification than differences in the creams. In subsequetdsts for paired
of menopausal hot flashes. Participants were asked to wear a setsimples, the only significant difference was that of wetness be-
electrodes containing only either Cream A or Cream B with 24-hrtween leads with Cream A or Cream 8= 3.023,p < .05.
sternal skin conductance monitoring. Skin conductance recordings The creams used in this study have been tested by their man-
from the sternal area have been demonstrated as an effectiwdacturers and are commercially available. It is not likely that the
marker for postmenopausal hot flast{@ataryn et al., 1981with cream should act as a skin irritant or produce discomfort. How-
an 80-95% concordance rate to other assessment techifipies ever, additives to the conductive cream may alter the properties.
Bakker & Everaerd, 1996; Freedman 1989; Freedman, Woodwardlthough there were no major issues with skin integrity and sub-
& Norton, 1993. Six participants were monitored using Cream A jective complaints with either product in this study, further testing
and 6 participants using Cream B. Cream and geographical sit& a larger sample is recommended.
were confounded in this phase because each site tested only one
cream, determined through random assignment. However, 1 paBkin Conductance Recordings
ticipant with a self-report of severe hot flashes was initially testedThe quality of skin conductance recordings dramatically differed
using Cream B. Her skin conductance readings were not readabfeetween the two creant3able 2. Cream A(Velvacho) provided
due to elevated baseline and readings above the monitor limitseadings that were considered within the normal range previously
After the initial analysis of data from each cream, this participantidentified when using this to monitor the Unibagé/col medium
was subsequently retested using Cream A, providing data for 7Carpenter et al., 1999nd reliably identified hot flasheg&rue
participants with Cream A. positive with minimal false negatives
Skin conductance recordings were achieved using the Medi- Descriptive statistics antitests for two independent samples
trace electrodes described abd@raphic Controls, Buffalo, NY  were used to analyze the skin conductance data with SPSS 10.0.
and a 0.5 constant voltage circtlitykken & Venables, 19711built
into the front end of a single channel of a Biolog ambulatory
recorder(UFI Model 39921 SCL, UFI, Morro Bay, CA. Skin . )
conductance was sampled 32 times per second and stored in tf}gP!€ 2. Electrodermal Skin Conductance Recordings
Multitrace software for analysis. At the start of their 24-hr ses.sion,comparlng Creams A and B
participants were connected to the monitor, instructed on its use,

and then instructed to return to their usual daily activities while Cream A Cream B
wearing the monitor. Participants were instructed to depress aBaseline 1-1Qumhos >10 umhos
event marker on the Biolog if and when they felt a hot flash True positive hot flashes 12 1
occurring. In addition, participants were asked to maintain a diaryF@/se negative hot flashes 23 114

of their activities(walking, driving, cooking, et¢.while wearing
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Table 3. Correlational Analysis of Electrodermal Skin
Conductance Recordings

Lowest Highest True False False - 11?3:
Baseline baseline baseline Artifact  + - + 20 1712

Baseline 1.000 ~

Lowest 0.728 1.000
baseline p < .01

LI L /m "
Highest  0.781  8.22 1.000
baseline p< .01 p< .01 —
Artifact 0.359 —-0.113 0.303 1.000 B

-
]

n.s. n.s. n.s.

True+ —0.475 —-0.481 —0.500 —0.084 1.000 —
n.s. n.s. n.s. n.s.

False— 0.663 0.652 0.498 0.812 —0.154 1.000
p<.05 p<.05 ns. p<.01 ns.

False+ 0.027 0.474 0437 —0.163 0.525 0.091 1.000 ~
n.s. n.s. n.s. n.s. n.s. n.s. —

uMho

Figure 1. Skin conductance recording of Subject G using Creai-
drophilic ointment demonstrating elevated baseline and false negative hot
The correlational analysis is presented in Table 3. As expectediash.
baseline recording, lowest baseline reading, and highest baseline
reading were correlated. In addition, baseline recording, lowest
baseline reading, and artifact were all significantly correlated with

the number of false negative recordings. This correlation couldy geyere hot flashes during the recording period. After the inves-
also be expected due to the excessively high recordings Cream .5 identified the cream effectiveness difference, this subject

provided. Few false negative hot flashes were recorded using .5 a4ain monitored using Cream(#elvacho). Results of the
Cream B due to the considerable difficulty in identifying basellnerepeat testingsee Figure Pindicated that five true positive hot

with that cream. _ flashes were identified in this subject and a baseline recording of
_ Independent samplestest was used for further analysis. AS 1_5 ,mhos was maintained throughout the recording. The effec-
indicated in Table 4, significant differences between the cream$yeness of Velvachol as a replacement for Unibase was further

were found for baseline reading, lowest baseline reading, and, o4 rteq by the monitoring effectiveness differences in this subject.
highest baseline reading. The number of false negative hot flashes

recorded approached significance as well. These findings support
the conclusion that Cream A using Velvachol provides an effective
electrolyte base medium for skin conductance monitoring.

Further support for the effectiveness of Velvachol was provided|
by the 1 postmenopausal hot flash subject who used the skii
conductance monitor for two 24-hr periodsst with Cream B and ~ 2792
later with Cream A. Skin conductance results with Cream B were 219
largely unreadable. As illustrated in Figure 1, the skin conductance
recordings were consistently elevated and often above ther?os
recording range of the monitor. Participant self-report, however,[~
indicated that this subject experienced approximately 10 moderat|_

EM1
23313

-
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o

Table 4. T Test Analysis of Electrodermal Skin -
Conductance Recording

Sig. Mean -
t df (2-tailed Differences =

Baseline —7.274 11 .000 —7.55 =
Lowest baseline —4.031 11 .002 —5.26 - \\__

Highest baseline —3.864 11 .003 —10.14 = f\x*
False— —2.164 11 .053 -15.71

False+ —0.521 10 .614 —0.31
True + 1.370 9 .204 1.46

Figure 2. Skin conductance recording of Subject G using Creafivél-
vacho) demonstrating appropriate baseline and true positive hot flash.
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Three base medigAquabase, Velvachol, and Hydrophilic oint- appropriate substitute for Unibase as an effective nonhydrating
meny and were tested for suitability as a replacement for Unibaseelectrolyte medium for measurement of sternal electrodermal
in preparation of a skin conductance electrolyte cream. Aquabasactivity.

did not meet phase | criteria and was not tested further. Of the Future study should compare the effectiveness of shorter peri-
remaining creams, Velvach@Cream A was suitably viscous, did ods of electrode placement with 24-hr placement. In addition,
not disrupt skin integrity, and provided quality recordings of skin evaluation of Velvachol's effectiveness in recording hot flashes
conductance changes with normal range baselines and overalhder controlled laboratory conditions and using hot flash induc-
range normal values. This study indicates that Velvachol is artion methods as well as its effectiveness at other sites is needed.
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