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NORMOBARIC OXYGEN(O,) ADMINISTRATION EFFECT
ON ATTENTION AND MEMORY FUNCTION
IN TEENAGE ADOLESCENTS
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Table 1. Characteristics of study subjects

Air group(n=11) Oxygen group(n=12)

Sex

Male 5 6
Female 6 6
Age 15.5(5.3) 15.7(6.3)
School

Middle

High

Achievement

High 1

Middle

Low

TRF(T) 21 24
DBDS

ADHD 5

CD 3

ODD 4 3

TRFO fotal T score of feacher rating form

DBDSO disruptive behavior disorder scale

ADHDO raw score of atftention deficit hyperactivity

disorder subscale

CD0O raw score of conduct disorder subscale

ODDO raw score of oppositional defiant disorder sub-
scale

Agel years, number in parenthesis is standard deviation
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Table 2. Comparison of performance of attention tests between pre-inhalation and post-inhalation in case and

control group

Air group(n=11)

Oxygen group(n=12)

Stroop Pre Post Sig(paired T) Pre Post Sig(paired )
Simple(sec) 12.2 10.9 0.02 13.3 11.2 0.005
Interruption(sec) 19.2 18.2 19.7 16.4 0.002
Trail making

Part A(sec) 22.3 18.2 0.03 213 17.3 0.04

Part B(sec) 69.5 60.6 0.04 72.2 59.3 0.002
CPT

No of error 1.5 1 NS 1.8 0.9 NS

secl second

Table 3. Stafistical evaluation of differences of % change in scores of attention tests between oxygen and air group

Stroop Trailmaking CPT
Simple Interruption Part A Part B Error
Z socre -0.43 -2.59 -0.83 —2.66 -0.34
p-value NS 0.01 NS 0.008 NS

StroopO Stroop test

Trail makingd Trail making test

CPTO continuous performance test

Z-score and p-value from Mann-Whitney U test

000 OO0 Mann—Whitney U testt O0O0O0O0. O
0 000 PCO SPSS(v.10.0)0 OOOOO.
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Table 4. Comparison of performance of memory assessment scale between pre-inhalation and post-inhalation in
case and control group

Air group Oxygen group
n=11 n=12
Pre Post Paired T Pre Post Paired T

List learning 12.0 16.3 0.0008 1.7 16.5 0.0005
Prose memory 11.7 14.5 NS 11.0 16.0 0.008
List recall 11.8 13.0 NS 1.1 13.0 0.02
Verbal span 11.2 13.1 NS 12.1 14.3 0.007
Visual span 13.2 14.7 NS 11.9 14.3 NS
Visual regcognition 11.6 12.8 NS 11.7 13.4 NS
Visual reproduction 14.4 15.6 NS 13.5 15.7 0.01
Names-faces 1.1 13.8 0.007 12.7 15.0 0.026
Delayed list recall 1.2 13.4 0.035 11.4 13.4 NS
Delayed prose memory 11.1 15.2 0.017 11.6 16.2 0.013
Delayed visual regcognition 16.0 13.0 NS 12.4 14.0 NS
Delayed names-faces 11.5 13.2 0.028 12.2 13.5 NS
Shortterm memory 110.1 122.7 NS 112.3 120.0 0.0002
Language memory 106.5 118.2 0.007 104.2 121.8 0.013
Visual memory 125.3 132.3 NS 123.5 133.4 0.008
Total memory score 118.3 128.4 0.012 115.0 130.2 0.001

Table 5. Statistical evaluation of differences of % change in scores of memory assessment scale between oxygen
and air group

List learning Prose memory List recalll Verbal span
Z-score -0.35 -0.43 -0.89 —-1.80
p-value NS NS NS NS

Visual span Visual regcognition Visual reproduction Names-faces
Z-score -1.80 -0.12 -1.10 -0.45
p-value NS NS NS NS

Delayed list recalll Delayed prose memory  Delayed visual recognition Delayed names-faces
Z-score -0.98 -0.87 -0.67 -1.20
p-value NS NS NS NS
Shortterm memory* Language memory Visual memory Total memory score

Z-score -2.53 -1.30 -0.98 -1.08
p-value 0.01 NS NS NS

*[J statistically significant in Mann-Whitney U test
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— ABSTRACT Korean J Child & Adol Psychiatr 13 : 76~84, 2002 ——

NORMOBARIC OXYGEN(O,) ADMINISTRATION EFFECT
ON ATTENTION AND MEMORY FUNCTION
IN TEENAGE ADOLESCENTS

Boong-Nyun Kim, M.D., Byung-Hyo Kim, M.D.,
Young-Mi Kim, M.A., Soo-Churl Cho, M.D.

Division of Child & Adolescent Psychiatry, Department of Neuropsychiatry,
Seoul National University Hospital, Seoul

Objectives : This study was conducted to investigate the effect of oxygen on attention and memory
functions in healthy adolescents.

Methods : The participant subjects were recruited from local advertisement. All subjects are students
attending ordinary middle and high school. Their degree of achievement was average or below average.
Before the study, its nature and purpose were fully explained to the patients and their parents, and a
written informed consent was obtained from each child’s parent and a written assent from each child for
entire the procedure. The Ethics Committee and Clinical Research Committee of Gyeongsang National
University Hospital approved the protocol.

For baseline assessment, all subjects received tests for attention and memory. All tests were conducted
by a certified psychologist. Stroop test, continuous performance test and trail making test A and B were
used for evaluation of attention. As memory tests, we used memory assessment scale (MAS) , standardized
memory assessment tools. Ten to fourteen days after initial assessments, same tests was applied to the
same subjects after prior 5 minute oxygen inhalation.

Results : 1) Attention test : Improved performances in trail making part B, and stroop test were found
in normobaric oxygen inhalation group compared to air inhalation group. Improved reaction time in those
tests seemed to reflect the enhanced executive prefrontal activity.

2) Memory test : More words and digits memorization were found in short-term memory subscale
score in MAS in oxygen inhalation group compared to air inhalation group. This finding suggested the
improved working memory function after oxygen inhalation.

Conclusion : Though interpreted cautiously, these results suggested that normobaric oxygen inhalation
could enhance executive function and working memory of prefrontal lobe. Further study, however, should
be performed to investigate the mechanism of effects of oxygen on cognitive enhancement.

KEY WORDS : Oxygen inhalation - Adolescents - Memory - Attention.




