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The efficacy of a homemade headcap for use with cup electrodes

compared with a commercial headcap in the routine EEG recording
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Abstract:

The efficacy of a homemade headcap for use with cup electrodes compared with a commercial headcap in the
routine EEG recording
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Introduction: Electroencephalography (EEG) is a standard diagnostic test for some neurological disorders. The quality of EEG
tracings is determined by the thoroughness in the process of recording. Headcap is important in holding the electrodes for good
contact with scalp. A homemade headcap constructed from elastic bands available locally is cheap to make and our unit
currently uses this homemade headcap in routine service. The performance of this homemade headcap as compared with the
brand-name ones has not previously been assessed.

Objectives: To compare our homemade headcap with the Medelec R model in EEG recording.

Materials and methods: Forty adult patients who required EEG testing were randomized to have their EEG done using a

homemade headcap or commercial headcap. The number of patients with sleep deprivation, with successful sleep recording,
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patients’ cooperation, number of electrode movement and popping were noted. The tracings were interpreted blindly and the
number of artifacts due to electrode movement or popping was recorded.

Results: Forty patients were recruited, 20 in homemade headcap (group A) and 20 in Medelec R model headcap (group B).
The demographic data, number with sleep deprivation, level of cooperation and successful sleep EEG recording were not
different between the two groups. The number of abnormal EEG was higher in group A than in group B. (p=0.034) There
were no artifacts due to electrode movement or popping in either group. The electrode movement was significantly less in group
A than in group B during intermittent photic stimulation. The electrode popping during hyperventilation recording was higher
in group A than in group B.

Conclusion: Our study showed that the performance of our homemade headcap was comparable to that of Medelec R model.
The number of electrode movement and popping were similar with the two headcaps and no artifacts due to these phenomena
were detected. The cost of our homemade headcap is low with a durability of 6 months and it can be made anywhere. It is

therefore suitable in any region with economic constraint.

Key words: homemade headcap for EEG recording
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Introduction

Electroencephalography (EEG) is a standard diagnos-
tic test for various neurological disorders. The quality of EEG
tracings is determined by the thoroughness in the process of
recording. The factors involved in this process include hair
shampooing to get rid of oily scalp and hair, precise place—
ment of electrodes and good contact between the electrodes
and scalp. To obtain good contact, skin preparation at the
sites of electrode placement, application of EEG paste and
headcap are important. The headcap for EEG recording
prevents the electrodes from movement and popping that
markedly influences the quality of EEG tracings by inducing
artifacts leading to difficult EEG interpretation. Currently,
there are many brands of commercial headcaps available on
the market; however, the cost of these headcaps is rather high.
A homemade headcap constructed by elastic bands available
locally is cheap to make and our unit currently uses this home-
made headcap in routine service.' The performance of this
homemade headcap as compared with the brand-name ones

has not previously been assessed.

Objectives

The objective of this study was to compare our home-
made headcap with one Medelec R model in EEG recording in
terms of tracing quality regarding the number of artifacts due

to electrode movement and popping.

Materials and methods

Forty adult patients who required EEG testing from
July 2000 till January 2001 were randomized to have their
EEG done using homemade headcap or commercial headcap.
(Figure 1, the details of the homemade headcap construction
need many illustrations to be described, so anyone who is
interested please contact the first author). All the patients
were requested to shampoo their hair and refrain from using
any sprays or oils® as well as having sleep deprivation the
night prior to the date of their EEG recording.” The EEG
recording was done with the patient awake, with hyperven-
tilation, post hyperventilation, with intermittent photic
stimulation and during sleep (in patients who could sleep
during the EEG recording). All the records were performed
with the Medelec R DG32 machine and cup electrodes. The
placement of the 21 electrodes was done according to the
standard International 10-20 system as recommended by the
American EEG Society.*

The number of patients with sleep deprivation as
requested prior to recording, number with successful sleep
recording, patients’ cooperation during the recording, number
of electrode movements (EM) and number of electrode
popping (EP) in each recording interval were noted.

The tracings were interpreted by one of the authors
(SS) who was blinded to the type of headcap used to perform
the tracings. The numbers of artifacts due to EM or EP in the

overall recording period and in each interval were recorded.

Figure 1 The homemade headcap (left) and commercial headcap (right) used in this study
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Twenty subjects in each group were arbitrarily chosen
since there are no data regarding this type of comparative
study available.

Student T-test and chi-square test were employed for

statistical analysis where appropriate.

Results

Forty patients, 23 female and 17 male, were recruited
and completed the study. Twenty had EEG recording with the
homemade headcap (group A) and the other 20 were done
with the Medelec R model headcap (group B). The mean age
of the two groups, the male to female ratio, the number of

patients with sleep deprivation, the proportion of patients with

good and fair cooperation and successful sleep EEG recording
were not different between the two groups (Table 1). The
number of EEG tracings showing abnormal results was higher
in group A than in group B (p=0.034). There were no
artifacts due to EM or EP in either group.

The number of EM was significantly less in group A
than in group B during intermittent photic stimulation
recording but in all other intervals there was no significant
difference between the 2 groups (Table 2). The number of
EP during hyperventilation recording was higher in group A
than in group B and this was marginally statistically signifi—
cant. However, the number of EP in all other recording inter—
vals and the total EEG recording time were not significantly

different between the two groups (Table 2).

Table 1 The mean age, sex and numbers with sleep deprivation, cooperation, successful sleep EEG recording and results of

EEG tracings of the two groups

Group A Group B Remarks
Mean age + SD 29.25 £ 13.87 26.50 £ 10.58 ns
Male : female 10:10 7:13 ns
Number with
sleep deprivation 14 18 ns
good : fair cooperation 15:5 16:4 ns
successful sleep EEG record 15 17 ns
normal : abnormal EEG tracings 11:9 14:6 p=0.034

ns = statistically not significant

Table 2 The number of EM and EP during each EEG recording interval and total time of EEG recording between the

2 groups

Group A Group B Remarks 95% CI
Electrode movements mean + SD mean *+ SD
Awake recording 8.7+£6.51 9.5 £5.24 ns -4.58-2.98
Hyperventilation recording 4.6 £ 3.41 4.80 * 3.69 ns -2.47-2.07
Post hyperventilation recording 1.9 £ 2.97 2.95 £ 2.46 ns -2.79-0.69
Intermittent photic stimulation recording 2.0 £ 2.60 3.556 £ 2.09 p = 0.045 -3.05-0.04
Sleep recording 3.5+4.33 6.3 + 6.60 ns -6.37-0.77
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Table 2 (continued)

Group A Group B Remarks 95% CI

Electrode popping mean + SD mean = SD

Awake recording 0.45 £ 0.83 0.50 + 1.47 ns -0.81-0.71

Hyperventilation recording 0.65 + 1.04 0.15 £ 0.37 p = 0.05 0.001-0.99

Post hyperventilation recording 0.565+1.10 0.45 £ 1.00 ns -0.57-0.77

Intermittent Photic stimulation recording 0.10 £ 0.45 0.05 £ 0.22 ns -0.17-0.27

Sleep recording 0.30 £ 0.66 0.50 £ 1.24 ns -0.83-0.43
Total recording time (hour) 2.0 £.00 1.95 %+ 0.22 ns -0.51-0.15

Discussion Conclusion

Our study showed that the performance of our home-
made headcap was comparable to that of the Medelec R
model. The number of EM and EP were similar with both
headcaps and no artifacts due to these phenomena were
detected. The homemade headcap produced less EM during
the intermittent photic stimulation procedure than the Medelec
R model. Since the intermittent photic stimulation procedure
was done at the last period of awake EEG recording, the EM
may be more likely to occur due to the patient’s decreased
level of cooperation because of fatigue or discomfort from the
prolonged recording. The less frequent EM in the homemade
headcap may signify that it holds the electrodes more firmly
than the Medelec R model. EP during hyperventilation
recording was higher in the homemade headcap with marginal
statistical significance. However, the number of the patients
in this study was small so further study with a larger number
of patients is mandatory before any conclusion regarding these
points can be drawn. The cost of our homemade headcap is
about 150 baht and it can be used for approximately 6 months.
This is much cheaper than the commercial one. We believe
that our headcap, which can be made anywhere, is cost effec-

tive particularly in the regions where cost is the important

issue.

Our study showed that the performance of our home-
made headcap was comparable to that of Medelec R model.
The number of EM and EP were similar with both headcaps
and no artifacts due to these phenomena were detected. The
cost of our homemade headcap is low with durability of 6
months.

It can be made anywhere and is suitable in any

region with cost consciousness.
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