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Consideration of Problems in the Standardization of PHR Services via
FHIR-Linked Verification of Community Healthcare Data
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In Japan, the development of PHR (Personal Health Record) service models and research projects are being
conducted to support sustainable community healthcare. Since ensuring interoperability among different services
has become a challenge, the use of HL7FHIR is attracting attention, but it is still at the beginning.

To examine the common challenges in the standardization of the PHR services by verifying their FHIR sufficiency.
From the PHR infrastructure of Hiroshima Medical Network (HMNet), which is operated in Hiroshima Prefecture,
the sufficiency is evaluated when data is mapped to HL7FHIR. We examine the state of the data structure based
on the registration status of actual data and how personal healthcare information is collected and used.

Data conversion was confirmed to be generally possible for HL7FHIR. However, the text registration data showed
problems of variation in the way the data was expressed. In the actual data linkage (N=91), linkage was confirmed
to be possible without missing data. There was little input of allergy and dispensing information, and no
registration of test results was observed.

In the future, it will be necessary to create a system for actively registering individual data, and we believe that
useful data would not be collected unless we shift to a system for collecting and integrating data that does not rely

on a single system, such as increasing linkage with other data and unifying input methods.

Keywords: PHR, HL7 FHIR, Community healthcare, Interoperability, Standardization

Je
1. %

1.1 ##R

EOETIE, A EEE b ~OX R EL T, BEFEFH
FEAR & RN — R BIT A EFENE R _E o FERED
HIVTERY, Hultki~ V27T (FREEEEE) DR ERIEE S 2
57212, EHR (Electronic Health Record) Ml x <D
— 7 ~DJEFEEHIT, PHR (Personal Health Record) (2R
TLP—ERAET LOMERBFEIEDLNTND Y,

EEZHLELTATETIEL, ~ A TR —F 0zl CF
POl e 7 b, 272l | iR 27 LD E D
T, G BIE, v AT 28— — R LR FHRBRFEDOHEHE I
TV, 7 AFR=ZNDERLEBIZTAFHR—4/L AP
(Application Programming Interface) Z /7L C, B34
RATBUE B D Web ¥ — 1 A LR LT B E R 1T
L H CAHFRONEENTREL 722 D, 72720, R E T 5~ A
FAR—=ZVEOR I, S REORIPIN TSNS
HOTHY , M MEZGE I -~V 27T OB Z s 5T~
BHIZIE, HUIREAL COY — AR NI L7225,

MU A BRE L7 E A BA SOICHED H720 | Hidk
TO PHR H—E 2D K AHIFFSNDH, B2 — 2/
TOMAIEMRMEOHERDREL 2> TND,

ZIC, WE OFEYEIRAS TH2 HLT FHIR (Fast Healthcare
Interoperability Resources) DG H 23 7E H SALTWA N,
FHIR %7 U7-F8 A% APE ORI T 72 IR0 T s
DN EZATH A,

At Wil ~ AT T —2 O @A INfE L & D T
7oL, E90E. ER ORI L, B - g O e,
MU S, R KEHFE O 2| ER A BRI KGR
LW ZEBRETHY, TDH 2 THFRMIZIT EHR-PHR

TR, BRI, PFIERER, REAeE, AR
BT D8 2 72T — 2 BMER T TN T A — L TRE S, 7
ft - R - Ry B0 F AUIC B A AEVRREI T, T VX
e JR_R—=2ar PRAIHEN TWDZ L RIETRELETY
BNNT AT p—A—ar DOICEDIEB IS,

1.2 BBBANARTTH—ERDT—HEED
ERICEATHFE

HIpDA~NVAT T —E A, EEORHT 7V r—ar
WZEDOET, 7 —FORECHIEIZENELLD, T —X
ORI ECKEE | HERCITNTYRNEL, T—HIEAICE
U HFE ELE SRR NS FTREME D RIBS LTS Y,

FEF — BINSIERERE T — AT, Bk
fRIRDBENC LD B O~ ZIZREW BRI ALY,
WA ERE Y —EG ORRTHEEST HRENRI ST
LA TH, T—XOPHICEAL UL, INFETIEF =/ TX
TN A 51T, M AR IEE B DT O & i
DT, BRI T ENEZT —2ET Vo IR0 E LR
2o

Fo, T—HETVTIIBIT LT — R H R ESE 5T
DIV, BAERERDT —FOFIEEE LT IERT —4
EHDOIELEL N — L EROIRDHZET, BE DO DIER
1T2%ET 5 L TOEDOEWT — X &t XD REN:
N5,

1.3 PHR @ FHIR ~ADT—4%E#IZB8 T SR8
FHIR ~® PHR 7 —X D23, FHIR OEFE A G
BHIECED, R RS EDLIENTES ),
72120 EFRSAVTUVRWE B IS, JEIRFERECHL ., R
DGR LTI, v T ORBUTFTRETHS23, PHR T

AAERERYS B4 OERBERFEARR (F2L2RHAERBRESFAMAR)



FAT 5 ETORVENONL— LV EED L ERBRLEIC
20 R T A~=a T LA RD BN TS,

BAE, DAETIL, NeXEHRS 22— 7 AN LER -
T, FHIR Da—A7r—R TSNV EORI L &b
T R AE R R F G gk AT DD IR 7R, JE
BTV NT 4 —LBOHY 7| EREH B L yE§ OB E D
NN (N QAYR

FERIHESES TV PHR Y —E 255 FHIR @ JSON 7
R (JavaScript DA T V=7 MRikE AW T — 2337+ —
<) ~DOEHT — X% API (Application Programming
Interface) IZXVEAG L, T — XX —R| 2T —ZZ RGN T-BR
W2, EOIH RN LT DD, FREF SIS LD R RS
o,

1.4 TRICKSTERDOBEZEEONYEA IR

PEEBOREEHEZ EHRAL, RS AR EREEL T
1, FOEREBERHZETHEROREFEOMER - LS
tEOAEFENER Ea BRETRE FEEL T, 2009 DA
R DOEBENEE-S TN,

LINLIRDG | RIZIEFRRRE ~DEEOE FENTND
WENRLZN T ATECREE BB A D 5T T
Y. PHR % FMC ik~ L 277 5 — 2 OiE A HIiESh
TV,

2. B8y

PHR YV —tE A& R IEDHDD—oDXHREL T, £p
LY —bE 2O EERMEE SO A ENNE LIS, ZHIC
X, B HuE D PHR Y—tE RIZII1T DT — FHEE DR (L~
DO EEFEIRT DD DD,

ZI T, EBIGEHASN TV PHR $—E 2% FHIR OFE
I LT L, BT —FXOFIERCH LR IO BFEETTS
ZLZED, PHR Y —bE 2ADIEEL ~DFREE B 2235,

3. Ak

3.1 AERR

T EER 2 EEEL CWOABEDHER DL, LB TiF
HLTOATOALEERFEHRAY N —2 (HM Ry R) JOF|
AFZHRIC, EEICTHIERAZEITo 72, HFIEEEZ1
72FHEDSH, PHR HBIZEBESNTEHAND~VAT T I
(EDOWTNrOERERETHEELE,

#1 HM v h® PHR TERA T AR D ~NVATT T
—XZIaH

RERER mE, fRiA. FE. EE. 5, mEE,
HbAlc, #%

hLr&— FLAE. DX E. B BH. B
R

UALEBERY AFIE R

BEZFIR R ER

FDEF K&, h3., #5. £FEAR, MR,

£/, BREES. AEPORR. AEE
FEHEES. IREAL TLWAE, ZLA¥—,
FiE., BRERE (K4, KiF. BF
&S, #%%)

BAERBERY S F41OERBERIER

3.2 SAEAE

HM o hOF| A —RIZFEd S /- gt 1D 28 &z,
HM o MAICHE(E L7= APL 2R L C, B AD~IVAT T 1
% HM v b PHR B OINELZ (X 1),

Hiulik JE38 1D HHEIZ LA~ AT TIEROT —F BT H
FHIBIEMEIL. IP-VPN(NTT: 7L/« VPN 7' A4) 7|
L7z, 2B, AR TIRELALINeT —2DHEF AL
77

1 ARBFFETO NIV T RO DD

NTTREZ
(D3I 1)

TEASE - BERE
R
CREREWR

AILAT T
ISy bIa—h

3.3 FAEHAR

W2 R O BAAIRIE, 2020 4E 11 A 30 H~2020 4 12
A 14 BHCTHEML, #FI87 — X132 202142 A 12 BIZT —
& X D A S E LT,

3.4 RAESWAE

F7°. HM D PHR FRICEREIN TWHEE A
RBETERE, NAZVAER, Lo F— | R R, AR
EREE, ARG RET R HM Ry b0 F —XIHRB L
HL7FHIR }i#% (Release4 (v4.0.1)) ~D~= v TR EAT
U, JISON JERA~DZEHED FTREMED I E 21T o7,

WIZ, OO LD R BRI B EOWER
(N=91) % %} 522, FHIRResource ¢> Patient (FBE & #H) |
AllergylIntolerance (7 L /L% — & # ) . MedicationDispense
(FRAFZHE 15 #) . Observation (FR AL e AF #H) ~D~ B
7RG A A LT,

4. R

4.1 M RyMEREBRITHT S FHIR B &K
{ERREY

HM v b7 —#IE B EFE HLTFHIR HU O LLRIZ I |
BE IR, BEERE, PRI . AR R of A
% FHIR (LIZRHE T DM TEHI N7 (36 2), T,
FEREINHEHET BEED JISON OV 7 La—R (i : 7L ¥—)
X 2 1T,

2B, MIEHRARE R, A RIOKRAETIEET —FOxt4:
BN T2 DD, BT — XL T T — 5%
JSON T T, FAFE SIS, FFRAVIC JAHIS i
R7 4 —~v bR SS-MIX2 DI IAIRA R R ~D L 7T HE
THHZEN DT,

INAZEHRIT, HM R hOAFAIIZ BN T, ToT & D
HEEILRIEETH AN, A BIONER BT E T2\,
BRI TUWD, LALLM, Observation (2 v B 74 55
WZEVRIRECTHHIEIL, BRI IR LT,

AL =3 ARERELTERESN TR, f5Emn5

AE (BR2O0RXERBEBRFISAMAR)



FHIR DEFRIIBVTUL, SRIREREZ R T2 LR H DT

O, BURTIZREECTHHZ b7z,

Fo, BHEREDOS S IR T OFRKCMMA L TODEE, Fiiff
JEIE, AEEREL CEETEAI 2R LT, 72720
AllergyIntolerance (ZfFF 32 AEFEHMEL T, EfER~
LT LI E W R THD T2 ORI S EEE
25, Flo, ZNHOAEERICEL CTT, ASELATI L

[ iU/N i‘%fﬁ (ZARTOEWELDHT, T —H D20 F | %R
DHIZOITIE, ST — R LS T —F RGO A
fl:'?”é;kb’?k&)%ﬂéf)\ BUR A A TORY Y Mt
FH I 2RI E N2 D, 5B OIEHET—R O J A
WfFshs,

#F2 WM x> b® PHR 5 —#IEH 5 HL7FHIR BA&~D
~ v B TR

FHIRE FHIR Resource LEES o

Patient

Patient

Patient

Patient

Patient

Patient

Patient

Allergylntolerance.note

Allergylntolerance.note

Allergylntolerance

Allergylntolerance.note

Patient

MedicationDispense

Observation

Observation

Observation

Observation

Observation

Observation

Observation

OO|OIO[D|O[O] O

Observation

e el e e el g 2] | O[OO)O[O[OO]O|OO[O]O)0O

{"resourceType":"Bundle","id":"d5e47f92-83ed-4cc6-a02b-6d6bcal30913",
"meta":{"lastUpdated":"2020-12-04T02:18:24.380+00:00"},
"type":"searchset","total":1,"link":
[{"relation":"self","url":"http://fhir.center. XXX :8080/fhir/AllergyIntoleranc
e?patient=8CQCDG3"}],

"entry": [{"fulIUrI":"http://fhir.center. XXX :8080/fhir/Allergylntolerance/8",
"resource’ {"resourceType” "Allergylntolerance","id":"8","meta":
{"versionld":"2","lastUpdated":"2020-12-04T01:47:29.008+-00:00",
"source": "#AAlthh?BTKIszS"},"code":{"coding":[{"display":"fl\a‘i,j) =/’
0,
"patient":("reference":"Patient/8CQCDG3"},"note":[{"text":"OOQF 2 A D
Fifix L& L"),

"search":{"mode™:"match"}}]}

2 JSONEHOH T a—K (Fl: 7Lx—)

4.1 HM Ryr®D3E PHR ¥—42(2&5 FHIR 1t

FBE 1% ) (Patient) | AllergylIntolerance (7L /L% —1{&F#1) |
MedicationDispense (# &l % i 1% ) (X, 7 — # K #& 72<
FHIR {t (JSON ~ODZEH) IZKF IS CTETz, 7 —F B IO
If H & FHIRDataElement & FHIRContents DO RIf%., H#EL 7=
FT —FEER 3~5 DEBVIRT,

Observation (FRAAE RAHH) 15, R T —FRpL L7070

BAERERFR

BAOERBRIES

O, YT NT 2L DT — X T LT, T — 4
OB E AT AMERIL, AR O EFETE B0ICH-E
e BT L,

+= . ¥
%3 MENH (Patient) OF—¥ BRI
TR 7—#TEEB%4 | FHIR Data Element FHIR Contents =
TEEES b 12
B & ;%% telecom D]C?e
e-mail email 74
- B der male 59
xiE female 32
AT R address home 11
& E Contact 9
ERLLEEOEE = ontact.relationship mergency tontac
EREs phone E]

# 4 Allergylntolerance (7 L/LF—IHFH) OBEGIRNL

F—A5E FHIR Data Element | FHIR Contents i
TLAX—HE code.cading text 11
FHEE note text 10

7% 5 MedicationDispense (FRAIEME®R) DOIBERKIL

F-2ERA FHIR Data Element FHIR Contents i

EH2—F code 35
FA= medicationCodeableConcept 2
EESZEFMTEAL display 35
HE 3 value 35
n quantity -
=i unit 35
HE value 34|

BELBE ,E daysSupply s
E-tod unit 34
EDEDE] whenPrepared 35
e HFIETO RP 5 dosagelnstruction sequence 35
fEEES — . -
MAIETRE dosagelnstruction text 35
additionallnstruction display 35
e additionallnstruction display 35
R=REET =
additionallnstruction display 17
- additionallnstruction display 3
FRaAzYS dosagelnstruction.timing display 35
—EE HE doseAndRate.doseQuantity value 35
—@E E-fivd doseAndRate.doseQuantity unit 35

5. &R

5.1 ¥R O1=60 FHIR {tIZFIT1-iE&E

48100 HM *>h® PHR 7 —#® FHIR ftic&y, 57—
R, *E%zhvwé?ﬂﬁ@ﬁﬁ%é% ERFERLUIZN,
—HDOAERLTXFANASZ2E | EFRORI G B IZBALT
Ix. /EJZIKE"J7£<7‘yl:°‘/7‘/lzv—/l/f¢>i&>fd:f\ WiEL I o0
HERHD,

At OYLIEEE 2 12854 . SS-MIX2 7°5 FHIR ~D~ vt
VT EBIZIE AZXIE B 25 FHIR ~D~ B 7 O a[Eeft:
EEMO VBRI U U blan, 7 — 2T
BT 4 —~o b CEIETDHIENEELVD, BT —HIC
B9 L CIx. SS-MIX2 ( Standardized Structured Medical
Information eXchange) O JE # CiE#5 75 053, BEIZ Hidak Bt
1ifé’7<®ﬁ%ﬂifﬁ§@1v\fb\é@%4ﬁ TRBWTIT, BEFRE

DT D720, Z D72, PHR ~DZEHMB RO BN
— AU T, Bl 7 —~ v el A G T —XiE(E
ERET AL INETOT — X EFEEH IR TES,
A%, EBEOYVRBRZTHIZIB T, A TORE X%
ROBRFEZEDFEBLAIREME DA I ANDZEN M TS
LDEBZD,

5.2 RF =D DHIHI=T—2ANDFE

BEEROBGE T DL, TLILX—0lHIE S o
AT IehoTetzd ANz 7o OEHIT-5<0iTs
IR DLDEE 2D,

AE (BR2O0RXERBEBRFISAMAR)



B TUAXR—IERO AL, 1720 1 WD E R e
FRCEZ, AN NERERRL TRV Oh, B LT LT
RINST=DODDLMNBIRN, [Tl EVITE#RE A1 TDH2E%
MR LTRE R LR DT BROHDHL AT oD,

TRAIE RO AT T, IREIEENEDO AN EFEIED
VHERBHDLLDEE 2D, HF T, B AR R E
YEC 7= AN DOHERZAT - CWDHDEE 25, TR
B G, A5 LT IR T& 528, IRERFR = 2 kL o7
BOETH NIMBERESNT IR TERNIENR LN, &
LOEREILH THODATINMEIZR2DHDEHE XD,

6. $5:E

41% . PHR T —X & FERESEDH01IE, [HA DT — 2%
A FEMRPIZATOHARANED A3 %T%U\ fhDFLERD DD
T —Hew T U TS/ LRE | OO LSRN T —
HDUERKH A O A I R U U, AT —4
IFEELRNEDEE XD, SHOIET T T 4 —LE LT
DT —HLATFETIT, By T —2 L TOHEED
2T BOTIERL MEERMEORER LSBT, R AMED
FWT —ZELTREEZEO TV ZEE BT 2L
BHHZ LD DT,

zlﬂﬁ??‘”i WHARBEESRASHDDLOREICLDE
oy BIIET —2T T N7+ — LOHIERGE
(2020 ETE)J@H%@A)‘%&LT [ESVAIN = NE 1B AT
%E%«@ﬁaﬂﬂ%aziéﬁ BB LR R BRI M
PRI T TR (KGR % 20HHO007 ) %1% C, FhEL
77

Fo, WEICTH 1N W S B B FRE AL A S R
ERRSS | (R 2O B OB, IBH#OR
BRI D,

SE XK

1) MBE. S0 2 ERE ARG A E.

[https://www.soumu.go.jp/ johotsusintokei/whitepaper/ja/r02/ht
ml/nd266120.html (cited 2021-Aug-30)]

2) W, ~AF 7R —2/L APl HHERABH.
[https://myna.go.jp/html/api/index.html (cited 2021-Aug-30)]

3) FHIR.[https://www.hl7.org/fhir/(cited 2021-Aug-30)]

4) B )IIEESE, FKILRGTR, L OVE 7 8 AR S, VG I 7E B sk e A
FEEHE R N — 7 O FLE MO FEELZ ﬁﬁf_ S — A SO
E‘E#htljmﬂﬁ 5 39 [RIEFAH R G 22,2019:219-224.

S EERE, B, KB g AR IR, *)(UJ’VE/A HiehT — 2
LCD PHR F’ﬁ@ﬁﬂéfﬂ ORI AT 7= AR R, 56 40 [AIPE
P NE WA 22,2020:420-421.

6) NeXEHRS =22/ —3 7 A.[https://www.nexehrs—cpc.jp/(cited
2021-Aug-30)]

7) WRIBIEHA. TR
[https://www.meti.go.jp/policy/mono_info_service/healthcare/ken
ko_keiei.html(cited 2021-Aug-30)]

8) MR L. fHERt = 12 B 2 FEREFHA,2019.
[https://www.tokyo—cci.or.jp/file.jsp?id=1013694(cited
2021-Aug-30)]

BAERBERY S F41OERBERIER

A=

(F22E HFAERFRERS

iR

PAN
=

)



