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A Method for Valuing Healthy Lifestyle Using Medical Examination
Data
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Abstract: With the increasing demand for data collection and utilization in recent years, the digitization
of medical examination data is being promoted. In the medical domain, the key challenge of data analysis
is shifting from understanding the general health context that can be derived from accumulated data to
real-world insights. In this study, we propose a method to value lifestyle improvement actions to help people
adopt healthier behaviors. To value and recommend a change of lifestyle, the proposed method consists of
three components: prediction model of overall health status, a framework to value a lifestyle change, and a
scheme to determine lifestyles to be improved. the valuable advice generation. An evaluation of more than
five thousand medical examination data revealed that the prediction model could predict the overall health
status in the next year with 67.2% accuracy and boost accuracy by 7.1 points, even if the model only relied
on answers to diagnostic questions and the overall health status in the current year.
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Table 1 Medical examination data used as explanatory variables.

ID | MZEH [EES:2INi
1| B, 722 HEMWIIE->Twh, 2 (113w, 2:WwWnz)
2 | 20 IEOKFOMKREA S 10kg PL ML T 5. 2 (1:13v, 2:0vwnR)
3|1 305 Lo LA BB %A 2 HELE, 14D 5 2 (1:wvwwz, 203w
4| HEAEFICBW AT E2IEAE0 SRR 2 1 H TR EER |2 (1 wwz, 2:013w)
5 | (ZIZ[F CAEEGO R & ik LTk AT H V., 2 (1:wvnz, 2013w
6| 2O 1R THREOHHA + 3kg DL Ed o 7-. 2 (113w, 2:vwnzg)
TN L TR D HE AT, 3 (113w, 2: 529, 3: W)
8| MER O 2 BN EZ L2 EHIZ 3 MM EDH . 2 (113w, 2:wWnz)
9| FERICHE GEDHNOKE) 2252 ANEIC3HELED . 2 (1:13wvy, 2:Wvwnz)
10 | W E Z EANEIC 3 ML Ed 5. 2 (1:1Fw, 2:vnz)
11 | B (i, HEE, Y=, FEERE) 2HREEE 3 (1:H, 2: &%, 3 1FLALBRTERZW)
12 | RIEH D 1 Hd 720 OfkifiE 4 (1:38ME, 21 2-3 &K, 31 1-2 &K, 411 G40)
13 | BEIR THRED T3 T2, 2 (1: vz, 2113w
14 | BECEAEEEOEFEEEEZWE L TAH L) LRVE T2, 5(1:%ETA22001E%w, 2. HETAL2O000)THE (BBE
6 AALMN), 3: W) LIZEETL2LNTHY) (BBLh
1 AMUA), PLE2MHOTWA, 41 FTTICHEHICHY AT
W3 (6 71 BRI, 51 TTICEEICIYHATYS (6 7 AL
)

3.2 FHAET3RESHT—2%

ARFFE CERE 2 4 TIE L7z, $4EI12H72% 10,000 £
DEDRESH T — % 2 V5. RESHO 7+ —< v b
ZEEFEE I L B EHEN 2 ERIZE 1] 1219 D TH D,
BEEZW T — ¥ 1322 H 2%, SAilEiis S5
EOMNEHRD & F N 505, AR TIILL T OMHE 5.

SHEATHMEL BT —2 R 1R TEFEIBICET A S
Fr14EoMBHEHE~NORIETHY, WEZ205 558
DEIRF D) LS REIRENL, B, RONEERREO
Bl — FESHPAEEE LTHWA D, —iiIC e
BWEESNLPFEICIVRKEREEZMNGTHELHICLTH
D, EBEOREHMKE LHONETE SR 5EE VT 5
LI E I N, RIFgE T IR BRIk O ENEE TV T
A LB TIEEE Ox 5 & 7 % S UE 2 — Fh R
R ETRE AR ET A0, £1LITRTEBY, 12—
FHEPOET LMEHERROA TG, &8, &1
DIEHD ) 5 ID = 14 O, Mok & 8 b [lZ e
HCOEEBEOGERRZMHOBEHE > TWE, 20
HHOHWERE LTEDLHEBE LT, HAMETOE
HEBIBOYWHEDERDOES VL, ZOBEPLRETTO
I—HOTE L BET S EEL, ZOKE, BEORE
i (B3 2 HIOER) N B2 525420605,

BMERS LUHBAERE LS T — & 1 & 2 \IRTERM
DGR ETH Y, FEEREIC X > THGTORR
RHAFETORL: EHETORND D 555, KIEHEHEET
BTV D TEBEOSE (RERL, HEAGMEZRL,
TEE, @i, R, EREmmA, mET) 2et
Ty afwb, ZOFEDI L, KIIFETIEE 2 TRT

© 2021 Information Processing Society of Japan

x2 HWEBEGAT—¥

Table 2 Medical examination data used as target variables.
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Fig. 1 Overview of the proposed method.
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Table 3 Joint feature values given to inference model.
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® 4 WA TUE TV OMERE
Table 4 Performance of next-year overall remarks prediction model.
7IA 2 791 7920 EXN

Rl ERES fRE L RTEA Z VIRRE | BB IRTE TGHEATL B0 IRTE

precision recall | precision recall | precision recall | precision (V) recall (*F#J) accuracy Aaccuracy
baseline 71.5% 53.9% 48.0% 82.1% 83.0%  44.3% 67.5% 60.1% 60.1% N/A
%EFE (LR) 59.2% 67.6% 51.1%  30.6% 55.6%  69.9% 55.3% 56.0% 56.0% —4.1pt
REFE (XGB) 66.9% 63.5% 57.2%  58.8% 73.9%  75.6% 66.0% 66.0% 66.0% 5.9pt
RETF (LGBM) 68.1% 64.2% 59.4% 61.1% 74.1% 76.2% 67.2% 67.2% 67.2% 7.1pt
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Table 5 Performance variation across different combinations

of given features.

D Few KIEE | Accuracy
(a) | ZOEDERMBEEITHIEREE (£ 2) 1 60.1%
(b) | EGEEBEICET 2 MBFEAORERHR (K1) 14 53.3%
(c) | &by (£ 3) 4 38.0%
(@) | (a) & (b) DHLEHE 15 64.1%
(e) | (a) & (c) DilEE 5 55.7%
(£) | (b) & (c) DHlEE 18 54.1%
(g) | (a) & (b) & (c) DALHHE 19 67.2%
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Fig. 2 Feature importance values of the proposed model using Light GBM algorithm.
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Fig. 3 The most valuable items to be improved suggested by the proposed method with

a value-oriented strategy.
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Fig. 4 The most valuable items to be improved suggested by the proposed method with

a cost-oriented strategy.

DYUFEREOEHVIHAIEBROEBIZ0A L TW5E I &N
HoEnERy, REFEICBOTUHEA NCEDE TR
HHZBRETXTWDLZ NG o7z. BHFEDT KN A
DO ETIE, BICAFORSTZELTLI LR, RiFx %
ZBHEEIITEV ST ENL RIZEETEY, ZOMENE
BWICE N o2 T L, REFETCIANT—F
ELCHBHEENONE LBATTROEREL G2 5 L
XY, MAICHE LY EHE 2 EET 5 EAMETH
b, EHIT, MEFETIEEE LAGEEEOUE T FEAT
L7z, CoRERGTTRAGESNL 2R (1) 12X
DVEBILTESL. ZOEEMICLY, EEROFERWTEEZRE
HEEOUERINE DD b, RFHEOUFET T 27215 T
Gl ENENDT T BT AL GHLETHRRT 52
ET, MEROT FNA ALY MREDH BT 4 — KNy
I HFRETE 5.

EHI, EROMBRET 5128V, UHEEMHEE
DIFGEL 5% TVEEHRT A0, MBHEBIZBIT
5 KM CUEORIA D B BIRFARIEN-EIE L, &
DL BRI DSRIEN 2B A& ZE 5 1IRT. 5
L0, HAICLYVRIZEDOSGAPR LI ENPRENTS
D, HEIZX > THHEOEHDIKREVEHENH 5 2 & 2%
NAhH. E5IC, K3 BIUM 4 TORFIZBNT,
HA L LTRESNDEED RO HVEEHID : 11 ©EH
IZ2oWT, M5 IZBWNTHHFEDORIAK E VL —H D]
B, M3BIUM4DHEIIBVTT—7DIREY
DWBPGEHET AL ML, — T, FBID: 21
DWTIEM 5 225138 355D 2 DI —HFTUEDSHID 7%
WEEDTRENTWAE DD, [ 4 THIED & et 5
HHELTRENTEBY, F—FDRYDOEEIHL LD
D, TIVIT)XALZBNTEWMIEL 53 22 H 5

© 2021 Information Processing Society of Japan

- RERSY
. RERSL

[} 1000 2000 3000 4000 5000

mEEH [A]
5 [MZO%ET— 2 12581 5 RN O 553 Ai i

Fig. 5 The distribution of response to the options of medical

examination questions in our dataset.
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