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Objectives

The Korean Medicine (KM) PHR platform is a personalized healthcare service which allows individuals to keep
and manage their own health records. When parents are reporting for their children from their memories, there is
high possibility of recall errors. In these cases, it could be useful for doctors to collect the patient's symptoms
through PHR platform. In this study, we aimed to investigate the clinical significance of the PHR by using the
KM PHR platform in the pediatric clinic.

Methods
The PHR platform was used to collect child health information from parents and child care teachers. The
collected data were analyzed in comparison with the results of screening by pediatrician.

Results

A total of 58 children were recruited, 44 of which health information were collected from their parents and their
child care teachers. The remaining 14 children’s health information were collected from their parents only. As a
result the parents tended to perceive their children weaker than the child care teacher. Compared to other organs,
there was a only significant difference in the heart weakness score and spleen weakness score in the comparison of

the weak and healthy children.

Conclusions

Although the study was conducted on a small group of subjects, and used PHR platform developed specifically
for adults to indirectly input child's symptoms, and analyzed their health information, there was a difference in
health records between information providers. Development of PHR platform for children is needed to collect more
reliable information.
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Fig. 1. Mobile screen of personal health record for Korean medicine



48 Study on Weak Children Information Collection Using Personal Health Record (PHR)

o} 53 3 8AP) ohd BEA) ofsS HlEla

ABE R3] FYRE ol ofele Aol Bk wek]
aobe] A% QabgBele] el 7o) B Ba
shol, WES AT BOlst AR A S9SN
PHRS| 7]} 71 g0l that 77k Basiek ol
B ATE PPLIIY FAME 2ohr B2 of
402 o) PHR BRES B3N] AAAL7|5S
el QA olvE susinnd gk

II. Methods

1, GO Y =X

o =x
% 34549 ofdlolzlel] 558 ok e thyoe
sol, obBe] F oSS BEWAZRE PPFOE
oFge] ANAY/e FHFORH, 2o}t SR 5

38 WP ol PHR SRE] A T8 901 7}

MR e BESIA ST, Wk o) Hefol A

o
&S 13 3ke] PHR ZYE-S o] 831 of59]
NVZ715E 38k, ]ekole] EAE st
STt & ATe AUt REhEd 713
Rin < YA (WSOH
IRB 1604-03).

2, S dA|

2016 49 195E 20169 7€ 31974 AJA=
2T A7 B BRE obse F ssHol
ATt D75 o A, ATFAREISH A FL o}
o X, WY 2L AAERS SFem, o] 67
B A obse] JNIARTIES FHSIATE 587
F 1482 T FSAERED APE5S 7Y T
AN oH, 4482 F FFAet BEWALRTE 177

1) QAT A
AT B AR (G FEAF R ESaA
o] AH, o], 31, PHR AMS AES ZARISITH

2) #AY, A¥Y, 715, e FAY 24
AT HAH (A, AoV, 9, AR
o, dHY Fo), 7154 (FR9 7], dEl=rds

R, B @2 67 oM O T APIAE B

2 ATHIA F FAZRE EANA

3) olatx Ak

2ll
(Inbody 702, Biospace)2} 21 (% i, 15, &
ek d=, w d, A5 X BAREEA, F
e Algsglon, &L hliolat el ¢
3 A= ATt

4) g PHR ZHE A4 18

AFARL (AT F SR B BEmAhe
Al §€] PHR FHZ9] 7134, MRl Fol, 9%
F, G A3, AEA, U] 232, dARE A

W% 5 0 S0l i ARRE A8 RSk

e

o

5) 9] PHR SHE 47 &

ATzAL (ATURke] T A 2 REwAh7t
67 B ER1] FrE = Bl B3N phr.kiom.re ke
o &3, F AR 7 v, BEuAke] A9
2589 vt AT idAte] ARAHEE 71580
i T R sl 2L Hx 18], v,
WA, ok D A B MY, Y I

o S 24wy A VIS0 (530,

W7 s NEsh MRS ol §a9T, A%
EETAE o145 QokdT WFY
FIolAIE 77 (chi-squared test) e ™

=
(McNemar's test)=, 948 259 vas =

ol o I

(independent t test) == T8 ¢ 737 (paired
s @ OLBBIGIOR], A AR 7 DTS o}
3k7] 218l 3loj=9] A EA] (Pearson's correlation anal-
ysis) S THSIATE BA 492 SPSS 23.0% ©]83FA
om, {4 0.05 dtllA 7HAHEAS Alsath

[I. Results

1. gextel £4

HFH o7 BHE o5 58O 7 Hol 291, ofo}
290l on HFAHL 417 + 0.77AHUTE (Table



D). 587 oFge] = FFARE ] xloqzs} } —g =z
ofHAl= 2%, oMy
363 = 384ATE F
48.19%) 2% 714 B

s6HoIA o™,
okga}o] Heje AYZ

1

o F k8A} WA} The] Yubd] B4

2 Aol 19l He

U T

8T AL 8

Lole} greo]Ql=t),
AP 18 AES R T SRl RS uAl
H5 o] PHRS

Table 1, General Characteristics of Children

7} 26
th BSWALE Ao Foid
44782 B ogo|glor, HHEAHL 255 + 1.54I1A
7V

53 + &

==

5

rlo

RAT} (Table 2).

”é

N (%) Age (years)
Total 58 (100%) 417 + 0.77
Male 29 (50%) 417 + 0.70
Female 29 (50%) 417 + 0.83

Table 2. General Characteristics of Parents and Teachers

(Chi Square Test and Independent t—test)

Information Provider

Variable P-value
Parents (n=58) Teachers (n=44)

Age 363 = 3.8 255 =15 <001
20’s 3 (5.2 44 (100.0) <.001
30's 45 (77.6) 0 (0.0)

40's 10 (17.2) 0 (0.0
50’s 0 (0.0) 0 (0.0)

Sex
Male 2 (34) 0 (0.0) 505
Female 56 (96.6) 44 (100.0)

Job
Self-employment 2 (3.7) -

Sales Service 2 (3.7) -
Working with Features 0 (0.0 -
Office Worker 14 (25.9) -
Student 0 (0.0) -
Professional 5 9.3) -
Business Management 0 (0.0) -
Agriculture 1 (1.9 -
Housewife 26 (48.1) -
Inoccupation 0 (0.0) -
ETC 4 (74 -

Degree of Education
High School Graduate 4 (7.3) 0 (0.0 001
College Graduate 35 (63.6) 40 (90.9)

Master 6 (10.9) 4 (9.1)
Doctor, Others 10 (18.2) 0 (0.0)

Experience Using Healthcare Apps
Yes 0 (0.0) 0 (0.0)

No 55 (100.0) 44 (100.0)
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Table 3. Differential Verification of Personal Health Record between Information Providers (Mcnemar Test & Paired t—test)

Information Provider

Varizble! Parents (n=44) Teachers (n=44) Povalue
Total Weakness Score (Max 150) 284 + 13.2 17.5 = 12.8 <.001
Lung Weakness Score (Max 30) 10.2 = 5.7 6.7 + 49 <.001
Heart Weakness Score (Max 30) 74 + 4.1 5.5 = 4.8 .034
Spleen Weakness Score (Max 30) 48 + 34 22 +£29 <.001
Liver Weakness Score (Max 30) 21 + 23 1.2 £+ 19 .025
Kidney Weakness Score (Max 30) 40 = 3.0 19 + 24 <.001
Usual Symptoms
Al 29 + 04 29 + 0.6 534
A2 3.2 + 04 3.1 +05 210
A3 29 + 04 28 = 0.6 474
Ad 32 + 05 3.1 + 04 744
AS 23 + 1.0 24 + 1.0 426
A6 28 + 1.1 28 £ 09 1.000
A7 22 + 0.6 19 = 04 .039
A8 2.8 + 0.9 31 = 14 .298
A9 35 + 0.8 3.1 + 04 .003
Usual Symptoms for Children
Al10 123) 0 (0.0) -
All 20 £ 0.5 20 = 0.5 785
Al2 1.8 = 0.6 1.7 = 06 .660
Al3 2.0 + 04 22 + 05 .027
Al4 25 + 05 24 + 0.5 .675
Daily Checkout
(&) 20 £ 0.0 21 £ 03 .280
C6 20 + 0.2 1.9 = 0.5 253
C7 20 £ 0.1 20 = 0.2 133
C8 24 + 05 24 + 0.6 928
(€] 09 + 1.7 0.0 = 0.2 .002
C10 1.2 + 1.8 0.1 + 0.3 <.001
Cl1 1.9 £ 29 0.1 = 0.6 <.001
D65 0.0 £ 0.2 0.0 = 0.0 .160
D66 0.9 + 4.6 02 + 1.1 167
D67 09 £ 2.0 0.0 = 0.0 .006
Daliy Emotions
E6 02 + 04 01 + 03 .088
El 48 + 24 49 + 24 .822
E3 0.0 + 0.2 0.1 £ 03 .160
E2 04 + 0.6 0.1 + 04 041
E4 0.1 + 0.3 0.2 =+ 0.5 499
E>5 02 + 04 03 + 05 237
E7 34 + 24 34 + 20 .980
Feces/Urine/Sleep
BS 2.7 £ 0.7 3.0 + 1.1 .108
B6 26 = 0.5 22 £ 07 .005
B7 49 + 04 44 + 0.8 .002
B8 1.0 + 0.0 1.0 £ 0.0 -
B9 1.0 £ 0.2 1.0 = 0.0 323
B10 33 £ 08 3.0 + 03 107
Bl1 1.2 £ 04 1.0 = 0.0 .010
B12 1.1 £ 0.3 1.0 = 0.0 .013

T See the appendix for the questionnaire for all variable codes



Table 4. Criteria for Diagnosis of Weak Children

Days Frequency Percent
0 36 62.1
1 8 13.8
2 4 69
Number of 3 1 17
Days ‘Absent 4 6 103

with
Unhealchy > 5 >-2
Total 58 100.0
Mean + SD Median (Min-Max)

10 = 1.6 0 (0-5)

Score Frequency Percent
2 1 1.8
6 2 3.5
8 1 1.8
9 2 3.5
10 1 1.8
12 1 1.8
13 1 1.8
16 3 5.3
19 3 5.3
20 1 1.8
21 1 1.8
22 3 5.3
23 2 3.5
25 2 3.5
27 2 3.5
28 1 1.8
W:;less 29 6 105
Score 30 2 3.5
31 1 1.8
33 1 1.8
35 3 5.3
36 3 5.3
37 2 3.5
39 2 3.5
40 3 5.3
42 1 1.8
47 2 3.5
50 1 1.8
53 1 1.8
55 1 1.8
64 1 1.8

Total 57 (1 missing value) 100.0

Mean + SD Median (Min-Max)
282 + 13.2 29 (2-64)
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Table 5. Comparison of Physical Examination and Medical Properties between Weak Children and Healthy Children
(Chi Square Test and Independent t—test)

. Category

Variable Toral Weak Health P-value
Sex
Male 29 (50.0) 6 (46.2) 23 (51.1) 753
Female 29 (50.0) 7 22
Age 42 £ 08 41 = 09 42 + 08 619
Gestational Age
Delivered 38 to 42 Weeks 54 (96.4) 12 (92.3) 42 (97.7) 414
Delivered Before 37 Weeks 2 (3.6) 1(7.7) 1 (23)

Delivery Method
Natural Delivery 33 (61.1) 8 (61.5) 25 (61.0) 615
Machine Delivery 2 3.7) 1 (7.7) 1 (2.4)

Caesarean Section 19 (35.2) 4 (30.8) 15 (36.6)

Birth Weight (kg) 32 + 05 32 + 05 33+ 05 578
Low Birth Weight (<2.5 kg) 3 (5.2 1 (7.7) 2 (4.4) .540
Normal Birth Weight (=2.5 kg, (4.0 kg) 55 (94.8) 12 (92.3) 43 (95.6)

Hight Birth Weight (=4.0 kg) 0 (0.0) 0 (0.0) 0 (0.0)

Mother's Age at Birth 31.7 + 3.7 30.2 = 4.2 32.1 + 3.5 106

Breastfeeding Period (Month) 61 = 7.2 7.0 + 85 5.8 = 69 .600

Chief Gomplaint

No 23 (39.7) S (38.5) 18 (40.0) 920
Yes 35 (60.3) 8 (61.5) 27 (60.0)

Mid Parent Height (MPH) 1674 + 7.8 166.3 + 7.9 167.7 + 7.8 584
Father's Allergic Disease

No 33 (56.9) 9 (69.2) 24 (53.3) .308
Yes 25 (43.1) 4 (30.8) 21 (46.7)

Mother's Allergic Disease

No 34 (58.6) 5 (38.5) 29 (64.4) 094
Yes 24 (41.4) 8 (61.5) 16 (35.6)

Medication within the Last 6 Weeks

No 15 (25.9) 3 (23.1) 12 (26.7) 1.000
Yes 43 (74.1) 10 (76.9) 33 (73.3)

Days of Taking Medicines within the Last 6 Weeks 99 + 17.7 59 £ 73 11.2 = 19.8 353

Height 107.0 = 6.1 1047 + 68 1077 = 5.7 113

Weight 183 + 3.2 17.3 + 29 18.6 = 3.2 .207

Height Percentile 53.9 + 26.3 41.2 = 27.9 57.2 + 25.2 103

Weight Percentile 54.9 + 28.2 441 = 293 57.7 = 27.7 203

Muscle Mass 6.8 + 1.6 64 + 1.5 69 = 1.6 331

Body Fat Percentage 18.7 + 10.2 17.6 + 7.3 19.0 + 11.0 .687

BMI 159 = 1.7 157 =« 1.0 159 + 1.8 .632

Nasal Condition by Endoscope
Normal 22 (37.9) 5 (38.5) 17 (37.8) 1.000
Abnormal 36 (62.1) 8 (61.5) 28 (62.2)

Tonsil
Normal 33 (58.9) 5 (38.5) 28 (65.1) 163
Redness 12 (21.4) 5 (38.5) 7 (16.3)

Hypertrophy 11 (19.6) 3 (23.1) 8 (18.6)

Tongue Condition
Normal 27 (46.6) 5 (38.5) 22 (48.9) .507
Abnormal 31 (53.4) 8 (61.5) 23 (51.1)

Chest Angle
90 degrees or less 17 (29.8) 5 (38.5) 12 (27.3) 499
90 degrees or more 40 (70.2) 8 (61.5) 32 (72.7)

Borborygmi
Yes 44 (75.9) 9 (69.2) 35 (77.8) 714
No 14 (24.1) 4 (30.8) 10 (22.2)

Skin Condition
Normal 42 (72.4) 10 (76.9) 32 (71.1) 1.000

Abnormal 16 (27.6) 3 (23.1) 13 (28.9)




Table 6. Differential Verification of Weak Children Questionnaire Score between Weak Children and Healthy Children

by Independent t—test

Code Variable Weakness Health P-value
Total Weakness Score (Max 150) 39.5 + 10.9 24.8 12.0 <.001

Lung Weakness Score (Max 30) 13.2 + 5.0 99 = 5.6 066

Heart Weakness Score (Max 30) 10.7 + 3.9 6.3 3.8 <.001

Spleen Weakness Score (Max 30) 7.0 =+ 3.8 3.8 + 3.1 .003

Liver Weakness Score (Max 30) 33 + 3.1 14 + 14 048

Kidney Weakness Score (Max 30) 54 + 2.6 34 + 3.1 043

L1 1.8 + 0.7 1.3 + 09 .039
12 1.3 + 0.8 1.0 + 1.0 327
L3 2.0 + 0.8 1.5 0.9 .087
14 1.3 + 1.1 08 + 09 .100
L5 Lung Weakness 1.0 + 1.1 1.1 1.0 783
L6 2.0 + 0.9 1.5 1.0 133
L7 1.2 + 0.6 1.0 £ 0.9 .298
L8 0.5 = 0.7 0.3 £ 0.5 272
19 0.9 + 1.2 0.5 0.8 .201
L10 1.1 =+ 1.1 1.0 1.0 .699
H1 1.8 + 0.7 0.8 + 0.9 .001
H2 0.9 + 0.9 0.3 + 0.5 <.001
H3 0.2 + 0.8 05 + 09 371
H4 1.2 + 1.2 0.5 + 09 .026
H>5 Heart Weakness 1.1 £ 1.2 0.5 0.8 121
H6 0.5 + 0.7 04 + 0.6 793
H7 1.5 + 0.8 0.7 + 0.7 .003
H8 1.1 + 0.6 0.9 + 0.8 365
H9 14 + 0.5 1.0 + 0.6 017
HI10 1.1 + 0.8 0.8 + 0.8 .188
S1 02 + 04 0.2 + 0.5 612
S2 1.1 + 1.0 0.5 0.6 .067
S3 0.7 + 0.8 02 + 04 051
S4 0.7 = 0.6 0.6 + 0.7 581
S5 Spleen Weakness 02 + 04 0.3 + 0.7 .369
S6 0.3 + 0.5 0.3 + 0.5 .824
S7 1.2 + 1.0 0.7 + 0.8 121
S8 1.5 + 1.0 0.6 + 0.8 <.001
S9 0.6 + 1.0 02+ 04 136
S10 06 + 1.1 02 + 06 225
Vi1 0.6 + 1.0 02 + 0.6 189
V2 1.2 + 0.8 0.6 =+ 0.7 011
V3 04 + 09 0.1 0.3 291
V4 0.1 + 0.3 0.0 = 0.0 337
V5 Liver Weakness 0.1 + 0.3 0.0 = 0.0 337
V6 0.0 = 0.0 0.0 + 0.2 591
V7 0.2 + 0.8 0.0 + 0.2 387
V8 0.5 + 0.8 0.1 £ 0.3 165
V9 0.1 £ 0.3 0.0 + 0.2 .360
V10 0.2 + 04 0.2 + 0.5 .862
K1 0.6 + 1.0 0.5 + 0.8 .670
K2 02 + 0.6 0.1 + 0.5 477
K3 0.7 = 0.9 03 = 0.5 153
K4 02 = 04 0.2 + 0.5 .856
K5 Kidney Weakness 0.7 + 0.9 03 + 0.6 104
K6 04 = 0.7 03 + 04 .390
K7 1.5 + 1.1 0.6 1.0 .006
K8 02 + 04 03 = 0.6 392
K9 02 + 04 03 = 0.6 .629
K10 0.6 + 0.9 0.5 0.6 .601

T See the appendix for the questionnaire for all variable codes
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Table 7. Differential Verification of Personal Health Record between Weak Children and Healthy Children by Chi Square
Test and Independent t—test

X Categof
Variable{| Weak £y lealth P-value
Usual Symptoms
Al Answer
1 0 (0.0) 1(2.3) 1.000
2 1 (8.3) 4 9.1
3 11 91.7) 38 (86.4)
4 0 (0.0) 1(2.3)
p) 0 (0.0) 0 (0.0)
A2 Answer
1 0 (0.0) 0 (0.0) 433
2 0 (0.0) 0 (0.0)
3 9 (75.0) 37 (84.1)
4 3 (25.0) 7 (15.9)
5 0 (0.0) 0 (0.0)
A3 Answer
1 0 (0.0) 2 (4.5) 1.000
2 0 (0.0) 2 (4.5)
3 12 (100.0) 40 (90.9)
4 0 (0.0) 0 (0.0)
p) 0 (0.0) 0 (0.0)
Ad Answer
1 0 (0.0) 0 (0.0 .307
2 18.3) 1(23)
3 8 (66.7) 36 (81.8)
4 3 (25.0) 7 (15.9)
5 0 (0.0) 0 (0.0)
A5 28 + 1.2 24 £ 1.2 253
A6 34 + 0.8 27 + 1.1 .053
A7 22 + 04 22 + 0.6 845
A8 23 + 0.8 2.8 + 0.8 .097
A9 39 + 0.9 34 + 0.7 .020
Feces/Urine/Sleep
- Frequency of toilet use due to stool 1.1 =03 1.0 = 0.2 .648
Bl Answer
1 0 (0.0) 0 (0.0) 1.000
2 4 (30.8) 14 (31.1)
3 9 (69.2) 31 (68.9)
4 0 (0.0) 0 (0.0)
5 0 (0.0) 0 (0.0)
B2 Answer
1 0 (0.0 0 (0.0 .808
2 1 (7.7 2 (4.4)
3 11 (84.6) 39 (86.7)
4 1 (7.7 4 (8.9)
p) 0 (0.0) 0 (0.0)
B3 1.1 + 0.3 1.1 =+ 04 .766
B4 13 £ 08 1.3 £ 0.7 913
B> 25 + 0.7 2.6 + 0.7 455
B6 Answer
1 0 (0.0) 0 (0.0) 1.000
2 5 (38.5) 16 (35.6)
3 8 (61.5) 29 (64.4)
4 0 (0.0) 0 (0.0
5 0 (0.0) 0 (0.0
B7 5.0 £ 0.0 49 + 04 378
B8 1.0 + 0.0 1.0 + 0.1 595
B9 1.1 + 0.3 1.0 + 0.1 350
B10 34 + 0.7 32 + 0.8 504
B11 1.1 + 0.3 1.2 £ 04 440
B12 14 + 05 1.1 + 0.3 .047

q See the appendix for the questionnaire for all variable codes
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IV. Discussion & Conclusion

v AR PRI (RS0 KAPIRAD
& PUsHA G > Sl m¥S gt ghk
iyl o= AFEo ojn] HE JeHE thgA|
ek WE7] Mol viA thadohs ddle] o]t
o7t Wz= o e AdoltHh. Aokl g v
ghaobtstol| A F kol (552l Tl s
Moz & 5 St dofok= AF7|5o] oFste
&4 A2E Wi, 48R ke 1), 3714
% 5SS TASHs T Add] Tl v Akl =
WAHE Sh= ololES BT, Yol dnby
o2 nAE kol (MRS L), HAS 2R} (i RS
o), AAIE ol (ORISR, AT koL (RS
i), AlAIE kol (B R DR BRStL o, &
3] AofA7]9] 17 A A7 vl Ehle
o] Hrjal & 4 o m = s{ofote] A Fasitt

Table 8. Pearson's Correlation Analysis between Five Viscera Weakness Score and Personal Health Record

g Weakness Score
Variable - -

Total Liver Heart Spleen Lung Kidney

E6 149 231 -.020 150 .025 .057

El -226 -104 =212 -.076 -.247 -.235

) E3 365%* .320% 246 172 .593%* .050
En?izns E2 327152 A21 400%* 234 347
E4 244 331* .060 157 -.068 226

E>5 .293* .092 .045 A4T7** .196 .384%*

E7 .086 .012 .230 -.062 .168 -.010

Muscle Mass -.138 -165 -.132 -.072 .090 -.098

Physical Body Fat Percentage -.024 -.033 .025 .038 .023 -134
Development Height Percentile -.044 119 -.169 -.086 .109 -165
Weight Percentile -129 .068 -.160 -114 043 -.373*%

All -.090 .041 -.018 -.210 .018 =211

Al2 -116 .065 .012 -.229 -.208 =233

Usual Al3 .030 -.066 .007 .013 317* .010

Symptoms Al5 - - - - - -

Al6 -.089 -.075 -261* 133 .081 -.095

Al7 102 .09 .019 .097 -.076 173

D65 -.039 -.027 -.075 076 -.092 -.040

Symptoms D66 344%% .325% 221 162 .520%* .046
D67 198 .286* .078 .098 123 .028

(65 - - - - - -

) C6 .008 .057 -.043 .018 -.052 .006
Clzz leut c7 146 -188  -056 005 121 -130
C10 .248 0.156 492+ -.028 .000 .140

Cl1 A0k .308%* 270% .196 396 .303*

T See the appendix for the questionnaire for all variable codes
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