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Abstract

Analysis of the Differences between K-POMS and Mechanical Breathing

Woo-seok Yun') - Young-Jae Park'’? - Young-Bae Park'’?

Dept. of Human Informatics of Korean Medicine, Interdisciplinary Programs, Kyung Hee Unz'vmz'tyw

Dept. of Biofunctional Medicine & Diagnostics, College of Korean Medicine, Kyung Hee Um'vemz'tyZ)

Objectives

There was a correlation between respiratory index and Profile of Mood States (POMS). However, no study has

examined the relationship between hyperventilation and POMS. Therefore, this study showed differences in

POMS subscales and respiratory patterns between hyperventilation group and normal group.

Methods

20 healthy men and women were to complete Nijmegen and Korean-Profile of Mood States(K-POMS)

questionnaire aimed at subjects (13 men, 12 women). By attaching a capnometer to the nasal cavity portion,

end-tidal PCO; was measured. Also, marker was attached at Zhangmen, Juque, Shuifen. The movement of the

marker was taken as a web cam. Statistical analysis Mann Whitney U test was used for the nonparametric

methods.

Results

In the subscale of K-POMS were significant differences(Tension-0.001, Anger-0.007, Fatigue-0.002, Depression
-0.004) between the normal group and the group with the hyperventilation. In addition, between the two groups

were obtained a significant result(0.046) in the movement of the Shuifen acupoint.

Conclusions

Nijmegen questionnaire score is higher, the higher negative subscale scores of K-POMS. Also, differences in

Nijmegen questionnaire score may help to determine the presence or absence of the abdominal breathing.
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[ Starting a clinical trial }

1

‘ Visiting the test subject ‘

l

Creating description and the test
subject’s consent form of clinical trials

l

Granting identification code of test
subject

l

Collecting demographical information
and medical history

Confirming the selection / exclusion
criteria of the test subjects

Evaluating
suitability of test
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Giving an explanation and education

about the test
v
Filling out the questionnaire

¥

Wearing test clothes, with a
capnometer and video marker

]

Initiating a breathing test for 5 minutes
- analyzing a breathing pattern,
measuring an end-tidal CO2 tension

v

Testing the induction of ataxic
breathing for 3 minutes

I

‘ Recovery breathing for 5 minutes ‘

i

‘ Evaluating an extraordinary reaction ‘

No

subjects

Figure 1, Research procedure

—

End of the trial J

Figure 2, Research subject
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Table 1, K-POMS Analysis by NQ
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Vigor Tension Anger Fatigue Depression  confusion
HVG Mean 25.308 17.077 16.769 22.077 13.846 7.308
NG Mean 28.583 5.25 7.5 12.333 5.833 3.333
Mann Whitney U 74.000 21.500 29.500 24.000 26.500 51.500
Exact Sig.[2*(1-tailed Sig.)] 0.852 0.001 0.007 0.002 0.004 0.152

HVG, hyperventilation group; NG, normal group

Table 2, PCO2 and Respiratory Rate Analysis by NQ

HVG Mena NG Mean Mann Whitney U Exact Sig.[2*(1-tailed Sig.)]
PCO2 M 37.869 37.877 72.000 0.769
Pre RR M 14.140 15.660 56.000 0.247
PCO2 SD 0.923 0.754 53.000 0.186
RR SD 1.732 1.535 74.000 0.852
PCO2 M 25.925 24.213 51.000 0.152
. RR M 29.012 29.824 65.500 0.503
During —————
PCO2 SD 5.491 5.998 61.000 0.376
RR SD 5.348 4.387 56.000 0.247
PCO2 M 27.842 25.658 50.000 0.137
Post RR M 16.569 19.536 49.000 0.123
PCO2 SD 3.832 3.023 49.000 0.123
RR SD 6.172 4.045 37.000 0.026

M, mean; RR, Respiration rate; SD, standard deviation; HVG, hyperventilation group; NG, normal group

Table 3. Acupoint's Movement Analysis by NQ

HVG Mean NG Mean Mann Whitney U Exact Sig.[2*(1-tailed Sig.)]
Zhangmen 0.359 0.427 42.000 0.052
Pre Juque 0.465 0.452 70.000 0.689
Shuifen 0.436 0.490 50.000 0.137
Zhangmen 0.385 0.434 55.000 0.225
During Juque 0.448 0.428 62.000 0.406
Shuifen 0.443 0.507 41.000 0.046
Zhangmen 0.360 0.421 47.000 0.098
Post Juque 0.482 0.452 58.000 0.295
Shuifen 0.463 0.507 54.000 0.205

HVG, hyperventilation group; NG, normal group
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Table 4. NQ Factors Analysis by PCO2

Neuropsychological Respiratory Neurogastrointestinal Neuromuscular NQ total

HVG Mean 7.231 4 5.154 1.692 18.077

NG Mean 9.417 6.333 7.333 3 26.083

Mann Whitney U 59.500 60.000 54.500 65.000 50.000
Exact Sig.[2*(1-tailed Sig.)] 0.320 0.347 0.205 0.503 0.137

HVG, hyperventilation group; NG, normal group

Table 5. K—POMS Pattern Analysis by PCO2

Vigor Tension Anger Fatigue Depression  Confusion
HVG Mean 29.462 8.615 10.692 15.231 8 4.462
NG Mean 24.083 14.417 14.083 19.75 12.167 6.417
Mann Whitney U 58.000 53.500 60.000 55.500 47.000 62.500
Exact Sig.[2*(1-tailed Sig)] 0.295 0.186 0.347 0.225 0.098 0.406

HVG, hyperventilation group; NG, normal group

Table 6, PCO2 and Respiratory Rate Analysis by PCO2

HVG Mean NG Mean Mann Whitney U Exact Sig.[2*(1-tailed Sig.)]
PCO2 M 35.579 40.357 0.000 0.000
Pre RR M 14.236 15.557 67.000 0.574
PCO2 SD 0.849 0.833 71.000 0.728
RR SD 1.978 1.268 53.000 0.186
PCO2 M 23.666 26.660 25.000 0.003
During RR M 28.954 29.887 65.000 0.503
PCO2 SD 5.433 6.060 50.000 0.137
RR SD 4.736 5.051 76.000 0.936
PCO2 M 25.466 28.232 45.000 0.077
Post RR M 17.240 18.809 67.000 0.574
PCO2 SD 2.672 428 48.000 0.110
RR SD 4.778 5.555 64.000 0.470

M, mean; RR, Respiration rate; SD, standard deviation; HVG, hyperventilation group; NG, normal group

Table 7. Acupoint's Movement Analysis by PCO2

HVG Mean NG Mean Mann Whitney U Exact Sig.[2*(1-tailed Sig.)]
Zhangmen 0.409 0.372 62.000 0.406
Pre Juque 0.462 0.455 66.000 0.538
Shuifen 0.445 0.481 58.000 0.295
Zhangmen 0414 0.403 71.000 0.728
During Juque 0.439 0.438 74.000 0.852
Shuifen 0.453 0.496 56.000 0.247
Zhangmen 0.399 0.379 69.000 0.650
Post Juque 0.470 0.465 69.000 0.650
Shuifen 0.461 0.509 50.000 0.137

HVG, hyperventilation group; NG, normal group



42 XY BETIRe| g 73

BloJE] @(Table 4~7)ol M 5§77 Fabzol
A AolE B & 4 $IITk TRt Table 6014 75
F 42 AF Fol 3712 olisies Beke] B
oA AolE nrh

V. 2%

SF7IAL] o) gt ofut 75*1?‘4 A=, 278
st oAM= FaFo] FEE T Ave A
Ol ] A AT, whehA BJ‘M i o ey

< 283t 2AA wstE e A5 g %‘ﬁ'
7H*W71JJP sh o] AATH. oo £
FoA= Al o g 955 AHES Ho ]
© o B Abeloll A, HAZ EAle} 2let
A, /A8 £F9 ol AuHol FF HEF
Akt Grloll ABA4E Helal &3S S 37
TFe| S4E ME = & AR ZIdsaith

Table 1> do]mlgll A& 4 2374 ol A5
T 2273 o8kl Aol A e K-POMS 314
2219] #o| B HajET o] AT 7o ATA
TFEF K-POMSE] 89 213t JaaA7t vt

3@ AT AvHE SlED. =3 AF, B9
2918 AT Yrix) 1%, B, 9, 92 a7l
NN =% oJn] Qle AR BAT Z vojua
Aol 233 o)l FHEFTL gl HlsiA
AR AAEE Holal lF= SRIT + U
t}. K-POMSE 78 AHE &2H435ta 1 H3lE 3
7bete] AA X8 29E Q%—S}% 3ol &85 o]
QTP JEmE B ol
7 HEge L S F dve Ve a7
st} el e

Y fo
it
_L
rlr N
Hz
ol
2~
ol
>

1,

FEHE ISR &1Th Table 204 #3535 H4
AN T 3 FrH Bl 38 555
AoIx T FFHA Ao} S-S B

ok A 3559 Aol M1 5o EAsHL

O} o] ZFHAA A ztol= HEFES vl &

3831 Fgol el A TF 2ol7} 9le

< omlgith wEka] dolmgl AZe] Ao

SEFTEG O 35 3FAA A T5S 3

t}. o|AL 27+ ZAfo g2 ZFAEE A F(|o]w 3l

AE)e] Ayt AA EF FRIAE oJn] Y X

o5 Ho|F= Zlojth

T 9o Y e 4 @Ak

ZIAA 5F0 FHE estaat Faksit s

F AT A @A AlelolA BF 259 &Y
el Zpol7t Q& Aolghes 7S AleaL Al

dE& APAtE 53 AdH 1 2 FAEF

B2 550 2olE Bzl AT Table 3
Y, 5 FrS B Boh AdEe] 249

o] O ZIA FAZ LR ofn] Q= Aol o3

otk #E5F i A A Foll= Aol e

T Boh EEe w2l O AR o] JA] BA

How 9]‘31% %ii’iﬁ} ‘é}Xl“F 5F L AR F

FHEH9 T Ulo] o2

o
3}

Xol——‘—’t—'-_-7 7% ?—i’

:ini iy

leo /\]6340:]0‘/} ‘rr/]‘:’] < ds
ATE ol 712 5 BAE Ao YiE I
AAES tdo s AFe sl 571 of4ts)
ghaghe] zpol7t wjojwal HEe] k¢ 29l
(Table 4), K-POMS] 8}9] £<I(Table 5), 735

j3



74 294 9|

2 Al A, F, T2 PCO2%t T84 E4(Table
6), I vHAE F2% 3709 P99 &2 Y(Table
73 ztol7E gle Ao Btk

A}z o 7 Yolual HdEo] K-POMSL} 7| A1A
B3890 ARS A3ty Eo)E o|xkslekAs Hot
B o Agsittal AlsHTh

2 ATe SF7A o] e A7 20

gul 2598 o ATk A el
A7 AT A Aol Y] W] FEF
TS Hole BE 73904 K-POMS 9] 23],

5719 olAERARS, S8 Bl £HUNA ol
7} gk o] @ = gk O R AT AEF
o A A AolE nelEris A8 4%

tolmal dEow TAEE A2z FHT HEA
Fastedd slolt. mebd FF 2 AFE o
2 HTh @ 5] JPAES tdes ATE A
Pk, Foge] AP Hole 5o F4 1
FHT ZMZ#OJ Feeh steta, 1A S5

"=
FEE 4 98 Aoz A

dlolidl A& a7t w75 K-POMSe] 77
2 319 A=A, B, JJE &) M7k w0

= Fol7}t 9)

o) 555 A T30l @ % 5. Hob
&

A73 200 AolL gtoz A3y

& 48 2H4E 5
3 FE5Fe AEFES s a0l 2 Aes

1. Ristiniemi H, Perski A, Lyskov E, Emtner M.
Hyperventilation and exhaustion syndrome.
Scandinavian Journal of Caring Sciences. 2014;
28: 657-664.

2. Bogaerts K, Hubin M, Diest IV, Peuter SD,
Houdenhove BV, Wambeke PV, Crombez G,
Bergh OV. Hyperventilation in patients with
chronic fatigue syndrome: the role of coping
strategies. Behavior Research and Therapy.
2007; 45: 2679-2690.

3. Vansteenkiste J, Rochette F, Demedts M. Diagnostic
tests of hyperventilation syndrome. European Respiratory
Journal. 1991; 4: 393-399.

4. Gorman JM, Papp LA, Coplan JD, Martinez JM,
Lennon S, Goetz RR, Ross D, Klein DF.
Anxiogenic effects of CO2 and hyperventilation
in patients with panic disorder. American
Journal of Psychiatry. 1994; 151(4): 547-553.

5. Grammatopoulou EP, Skordilis EK, Georgoudis
G, Haniotou A, Evangelodimou A, Fildissis G,
Katsoulas T, Kalagiakos P. Hyperventilation in
asthma: A validation study of the Nijmegen

Questionnaire-NQ. Jourmal of Asthma 2014;



HE XgT HEx7|7o| e 75

10.

11.

12.

51(8): 839-846.

. Eui-Joong Kim, Sang-Ick Lee, Do-Un Jeong,

Min-Sup Shin, In-Young Yoon. Standardization
and reliability and validity of the Korean edition
of profile of Mood statestK-POMS). Sleep
Medicine and Psychophysiology. 2003; 10(1);
39-51.

. Dong-Won Kim, Young-Jae Park, Young Heo,

Young-Bae Park. Correlation analysis of respira-
tory variability and POMS factors. The Journal
of The Korean Institute of Original Medical
Diagnosistics. 2008; 12(1): 1-12.

. LaBlance GR, Steckol KF, Cooper MH, Louis

S. Non-invasive assessment of phonatory and res-
Ear, Nose and Throat
Journal. 1991; 70(10): 691-696.

piratory dynamics.

. Ok JM, Lim YW, Park YJ, Park YB. Development

of the Nijmegen questionnaire in Korean:
Cross-cultural translations and verification of face
validity. Journal of the Korea Institute of Oriental
Medical Diagnostics. 2015; 19:3. 133-140.
McNair DM, Lorr M, Droppleman LF. Profile
of Mood States Manual. San Diego : Educational
1992.
Eui-Joong Kim. Reliabilities and Validities of the
POMS(Profile of Mood States, Korean edition) for

the normal high school and college students. Master

& Industrial Testing Service :

dissertation of Department of Medicine Graduate
School of Chungbuk National University. 2001.
Han HC. Life-nurturing respiration in oriental
medicine and Daoism: a focus on Daoism respira-
tion, Hwangjenaegyeon, Donguibogam. Doctoral

dissertation of Oriental Medicine Graduate School

13.

14.

15.

16.

17.

18.

19.

of Kyung Hee University. 2011: 113-20.

Van Den Wittenboer G, Van Der Wolf K, Van
Dixhoorn J. Respiratory variability and psycho-
logical well-being in schoolchildren. Behavior
Modification. 2003; 27(5): 653-70.

Van Diest I, Thayer JF, Vandeputte B, Van de
Woestijne KP, Van den Bergh O. Anxiety and
respiratory variability. Physiology and Behavior.
2006; 89(2): 189-95.

Wuyts R, Vlemincx E, Bogaerts K, Van Diest
I, Van den Bergh O. Sigh rate and respiratory
variability during normal breathing and the role
of negative affectivity. International Journal of
Psychophysiology. 2011; 82(2): 175-9.
Vlemincx E, Van Diest I, Van den Bergh O.
Emotion, sighing, and respiratory variability.
Psychophysiology. 2015; 52(5): 657-66.
Vlemincx E, Vigo D, Vansteenwegen D, Van
den Bergh O, Van Diest I. Do not worry, be
mindful: Effects of induced worry and mindful-
ness on respiratory variability in a nonanxious
population. International Journal of Psychophysiology.
2013; 87(2): 147-51.

Norcross JC, Guadagnoli E, Prochaska JO. Factor
structure of the Profile of Mood States (POMS):
two partial replications. J Clin Psychol 1984; 40:
1270-1277.

Courtney R, van Dixhoorn J, Greenwood KM,
Anthonissen LM. Medically unexplained dysp-
nea: partly moderated by dysfunctional (thoracic
dominant) breathing pattern. J Asthma. 2011;
48: 259-265.





