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Development and validation of Pediatric Weakness Scale (PWS)
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Objectives

Development of objective clinical measure for analyzing pediatric weakness has been studied. However, there is
no gold standard clinical measures with acceptable validity and reliability were not provided yet and these has been
major issue for clinics.

Methods

Some Korean medicine hospital outpatients (n=324) were recruited as participants, and 55 preliminary questions
were given. Pediatric Weakness Scale (PWS) with five subscales and thirty questions were developed using factor
analysis and item analysis. The internal consistency of PWS subscales were examined with using Cronbach’s alpha.
The correlations between PWS subscales and physical characteristics of Body Mass Index (BMI) and Ponderal Index
(PI) were attested using Pearson’s correlation. The differences between PWS subscale scores and profiles among 3
to 13 years old children were examined using profile analysis and ANOVA by gender.

Results

PWS five subscales explained 49.1% of total variance, and the range of Cronbach’s alpha was from 0.700 to
0.803. The range of correlation coefficient between PWS total score and five subscales was from 0.643 to 0.748,
and the PWS total score was significantly (p<0.001) correlated positively with BMI (r=-0.237) and negatively with
PI (r=-0.280). The scores and profiles of PWS five subscales, BMI and PI were found to be significantly different
among the all age groups.

Conclusions

Objective and validated clinical measure for analyzing pediatric weakness with five subscales was developed in
current study, and foundations for screening, managing and treating pediatric weakness during the development
were established as well. This study would contribute to the integrative education and clinical practice of the
Eastern and Western medicine.
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Table 1. Demographic Features of The Current Study

Boys (n=196) Girls (n=128) Statistical analysis

n 110 (58.2%) 79 (41.8%)
Age 449 + 1.11 424 + 1.04 t=1.573, p=0.117
Preschooler Weight 1847 + 3.42 17.20 + 2.94 =2.669, p=0.008
(1-6 yrs.) Height 107.83 + 7.66 10543 + 7.79 t=2.102, p=0.037
BMI 15.79 = 1.70 1546 = 1.35 t=1.453, p=0.148
PI 14.72 = 1.87 14.75 = 1.72 t=-0.104, p=0.917

n 62 (66.0%) 32 (34.0%)
Age 7.56 + 1.05 7.78 = 0.94 t=-0.981, p=0.329
Low grade elementary Weight 28.09 = 7.14 28.04 = 6.63 t=0.03, p=0.976
(7-9 yrs.) Height 128.23 + 8.78 12850 + 7.22 t=-0.149, p=0.882
BMI 16.85 = 2.77 16.84 + 2.63 t=0.012, p=0.991
PI 13.14 + 1.94 13.11 + 1.89 £=0.06, p=0.952

n 24 (58.5%) 17 (41.5%)
Age 992 + 0.93 10.06 = 0.83 t=-0.505, p=0.617
High grade elementary Weight 37.65 = 6.54 36.05 + 841 t=0.685, p=0.497
(10-12 yrs.) Height 139.41 + 4.96 141.77 + 8.34 t=-1.043, p=0.308
BMI 19.33 + 2.97 17.80 = 2.86 t=1.653, p=0.106
PI 13.87 = 2.18 1257 + 1.95 t=1.977, p=0.055
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Table 2, Factor Lading of Selected Pediatric Weakness Scale (PWS) Items

Items GN SM BE PH SN

Frequent congestion of the eyes 0.830

Feeling fatigue of the eyes 0.813

Frequent eye disease 0.789

Frequent cramps and spasms 0.405 0.309 0.261
Frequent fallings and sprains 0.398 0.341 0.375
Weak nails and toenails 0.333 0.304

Frequent sleep talking and night terror 0.655

Frequent waking and crying during sleep 0.618

Easily get angered 0.606 0.310
Hard to concentrate and easily distracted 0.571

Frequent nail bites 0.562

Sensitive and nervous 0.555 0.383
Frequent pains in abdomen 0.814

Frequent gas on stomach 0.677
Frequent nausea and vomiting 0.632
Frequent diarrhea 0.603
Frequent dizziness and headache 0.291 0.579
Frequent motion sickness 0.294 0.458

Easily gets cold and not get well 0.791
Frequent cough during night and dawn 0.746
Cough with cold wind and food 0.743
Frequently gets sputum 0.671
Compilations (sinusitis, otitis media and asthma) after cold 0.262 0.575
Frequent swollen tonsils 0.557
Smaller than their peers 0.806

No appetite and picky eating 0.656
Vulnerable to cold weather 0.617
Cold hands and feet 0.274 0.607
Slow growth of teeth 0.462

Poor adaptation to environmental changes 0.324

Factor loading more than .25 were shown. Bold represents factor loading more than .4
GN, weakness of Gan or liver system; SM, weakness of Sim or heart system; BE, weakness of Be or spleen system; PH, weakness of Phae or lung
system; SN weakness of Shin or kidney system

Table 3. Internal Consistency and Descriptive Statistics of PWS and Its Subscales

PWS Items Cronbach's a Mean = SD
Total 30 0.870 33.86 + 15.14
GN 6 0.764 412 + 3.77
SM 6 0.728 6.80 = 4.30
BE 6 0.769 5.94 + 437
PH 6 0.803 8.08 + 4.79
SN 6 0.700 891 + 4.77

PWS, Pediatric Weakness Scale; GN, weakness of Gan or liver system; SM, weakness of Sim or heart system; BE, weakness of Be or spleen system;
PH, weakness of Phae or lung system; SN weakness of Shin or kidney system
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Table 4. Correlation Coefficients among PWS Subscales, BMI and Pl

Total GN SM BE PH SN BMI
GN 693"
SM 704™ 3917
BE 748" 4157 4227
PH 6437 334" 3177 3457
SN 6607 3397 3187 4027 171
BMI -237" -.028 -.045 -.069 -107 -521"
PI 280" 163" -.095 -290" 015 -426™ 5817

PWS, Pediatric Weakness Scale; GN, weakness of Gan or liver system; SM, weakness of Sim or heart system; BE, weakness of Be or spleen system;
PH, weakness of Phae or lung system; SN weakness of Shin or kidney system; BMI, Body Mass Index; PI, Ponderal Index

7 p<0.01

Table 5. Demographic Features of PWS and Its Subscales

Boys Girls Statistical analysis

Total 33.44 + 13.03 32.29 = 14.34 t=0.571, p=0.569

GN 4.02 + 3.57 335 = 343 t=1.281, p=0.202

Preschooler SM 6.63 + 4.03 646 = 4.18 t=0.284, p=0.777

(1-6 ys.) BE 521 + 3.57 495 + 4.03 (=0.468, p=0.640

PH 8.75 + 4.60 8.62 = 4.74 t=0.195, p=0.845

SN 8.83 + 4.35 891 = 491 t=-0.124, p=0.901

Total 37.82 + 16.18 36.53 + 18.17 t=0.352, p=0.726

GN 4.63 + 4.07 5.22 + 4.50 t=-0.642, p=0.523

Low grade elementary SM 7.29 = 4.24 7.22 + 5.51 t=0.064, p=0.949
(7-9 yrs.) BE 748 = 4.61 7.78 + 5.64 t=-0.274, p=0.785

PH 8.60 + 4.81 7.38 = 5.05 t=1.148, p=0.254

SN 9.82 + 4.90 894 + 479 t=0.836, p=0.405

Total 30.08 + 15.54 29.76 + 18.81 t=0.059, p=0.953

GN 4.63 = 3.77 3.76 = 3.63 t=0.73, p=0.470

High grade elementary SM 7.08 + 3.63 647 + 5.35 t=0.437, p=0.664
(10-12 yrs.) BE 5.83 = 431 641 + 5.11 t=-0.392, p=0.697

PH 5.54 + 3.82 429 + 437 £=0.97, p=0.338

SN 7.00 = 5.14 8.82 + 548 t=-1.089, p=0.283
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A. Trends of PWS subscales in boys

—O0— Preschool
===+ Elementary (low)
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GN SM BE PH SN BMI Pl

B. Trends of PWS subscales in girls

21
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=== Elementary (low) * [m)
N
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15 F ~E|*

12

18 F
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Fig. 1. The profile of PWS five subscales and bodily shape index at preschool and elementary school years.

Data shown as mean and standard error. The preschooler (1-6 yrs. old) was shown as solid thick line with circle, lower grader of elementary students

(7-9 yrs. old) as dotted line with white box, and high grader of elementary students (10-11 yrs. old) as solid line with filled box. The profiles

of male (A) and female (B) were significantly different each other.
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3 A (khHe] F=o= Qg AlA 3k s = A
o2 IRIFJ=H, ole FAE0] 3T w32
7] Wstol F ksl 771E dele Ao] oflgl, Ha
o] el thgt H-ggoleh= SJn|E o|3lietalr] Wi
ol Ao ®Holth

A Zro A= AAl $9FAIS7F BMI (r=-0.521)
Pl (r=-0.426)9F 337 52 F3 s Bl
o] (Table 4), o= AlAZ 7101 gl koo
ek Aot fARE Aot & 4 s Aol &
Aol A FRle v vk e Yule dofEk ¢

7] SDFI-A29)9F B2 43S B Aoz Alg

ol

i

i

o v e 2 e B
k
o}
N,

U w opek, W AeisilAe) 0 715 7
PATE B3 BAjolx] ATAF AT ol
o1& AUtk 71:Ee] Aejs o4 Ahde] A

olof, 23 2 oA /Md-ES wHFol ojA] Ao}
S FHAL (PWS)E E-83thd, ghestell AlEAl Y&
sh= SV T oA el =Yty
© B5HETFEANA W 85 82 5 e
Zlo|tt.

ATl A Sk Aed JEdES AEEl
oA, A E)H SHAA 2 SF"E SPQE A3
of BRISHAY, |78l Sl AxHe FPF0S
LAY SHA gRletEt), B ATe] FrAol
AT a8 AP I AT AHE EYE Q
7ol AEl /d-e Bok AXSHA gRlsta AYe
oh;]_.

olgd], B ATE B3l /EE Aol AL (PWS)
= e 22 SHolA 7|2y A+ AFES I
Al AAZAL ATk AR, 7182 A8 A7) 9d
o Z1€HAY A Aol Thie 25 F4do)
Age] H7-5 I o= sion), AdE &

s

<

g9 AV P o] ES EGiE Oﬂé’@‘{ TZE
A s sk =R AT Folth (Table
2). o]83 HAFE T4 AU e ARFo] HA
Rk ofmE AYAY, WRE T2t -] o
Fe& AlQlstAY Ao 2 Qi o]
o] nF R3tel= Bo g AT & ok

A, 71 AFENPo] gl g $HoRE
A Ze] f5- B O/X e ERIgke 24 A
ARTRS 3 Zld= 2] Z3] gk vk
=3l 53 Likert =S AHESIATE o]E 53
oA A& F J= FERY && ST, H=E
A ks ofn] A S7HE < AU (Table
3), 2 AT A0 B4 (Table 4)°] KT}
ol WA= A

AR, B Ao e] pwsE A5 QA9 3]9kS 71
Fol| w83t} 71Ee] AFEH* V0] X
o] MF=RE 04 3oks Fdstl]ol 54 K
o] gl kx| o] FAA =F0] o gl o, PWS
E2 SRS A HEE AAFoEN S5
3l A7k m, seke] RS AR, A,
FHE AT F QUTE B AFolA= 9]
o] EiEA U Fofe] Ao
7 3oF A& AASFATE (Fig. 1).
TolA ghTE Ui gole] g, 8
Jo] &85 T2 B4 (profile analysis)
Moz MF dds BAA
_cli?ﬂ)’ ;:—l__q]i]ﬁﬂ) \;l /\]_}\0]‘5)/]5_'].26,37) OL:].:?_
Zgro] gith o), ¢ T AR ®
AR F TIF (t-test) = Al TIF (ANOVA)
Fe] zpolo)] &= Ade ThEA|, B9 A
2 A9 =29 AA7F 25 9§ Aol
AU JQEAE BAF o2 BAATP. 3jefole] £
Aof] QojA F/d3 A3 ghefshy xigho] HEFH o
2 AgEojof gith= Zlo] HHEH o E AAFHGoE
2010 Ao SApE0] ol shA Q1 xiwtkel] wi-
&5 282 oJstEA 7otk

2 AolA e pwsE el Gl Lt
2 Zgat7] AsiAe o 22 Aol o

rlo
M
m o

;

% M0 do O

L&

I ox o

or
i

S
cﬁ.
4

[e)
E nl5

o~

R

e
-
Lo

:
to

fLS

pors
3

¢

>

L rie

1o

o nk
o g
L L2
s

i

o
2 4
;
i
N

1

2

N
ol ¥2

0

o

g |o



o|& s3] 9% &
ojt}.

AR, 27 sefAge) kst S HAREAE] 4
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A E2] ASEBA", ol HRV", Y Zlo|H,
7P B WhlSA 5 AU AL Qe viA F AR
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V. Conclusion
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1) A, 554, 71, AdZF A5 BM) 2 ECE
A5 D2 Y Hitel fogk zol= §lle
o, v)FH e AFdAtel oA dole] 5
(18.47 + 3.42)7} oFe] F7-A] (17.20 + 2.9H) K.
o TS (1=2.669, p=0.008) =4t

2) PWS &4, 1P, A4, v, B4, Alge] & oF
A o] WAHAYA == 2H2E 0.870, 0.764, 0.728,
0.769, 0.803, 0.700°] 31T},

3) PWS ©f ak9] =21 7k 4, ¥l J%l Al 5jef A4
o] H (Table 3)& A% 412 + 3.77, 6.80 =
430, 5.94 + 4.37, + 479, 891 + 4770|912
o, o] 571 6M 21 = BT U pws T4
HTE 33.86 + 15.14°| 1Tk

4) PWS F43} 7& A v, #H4, AA 1ok
sHIH =] oAl A 0.693, 0.704,
0.748, 0.643, 0.660°]H, 3} 2 =112] diA |+
< #-Al AT FBAITTY 01710 A&
AQlelie 5 fosksith

5) PWS 5 3k 2= BMI9} PI e} Z29ld e
AE Hgtel Fou|gh xfolE Btk
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