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Abstract

Telemedicine entered the promotion stage in 2009 and has made considerable progress so far.
Digital transformation provides powerful storage power for telemedicine. In order to explore the
main research hotspots of telemedicine and predict its future development trend based on the
background of digital transformation, this paper used Citespace software to conduct the journals
related to telemedicine from 2009 to 2022. The results are as follows: 1) Co-occurrence analysis of
authors: Zhai Yunkai and Zhao Jie were found to be the core authors of telemedicine, and a num-
ber of cooperative networks centered on them were formed; 2) Co-occurrence analysis of institu-
tions: School of Management Engineering of Zhengzhou University and the First Affiliated Hospital
of Zhengzhou University are the main publishing institutions, and they work in the same institu-
tions as the core authors; 3) Key words co-occurrence analysis: telemedicine, e-diagnosis, ehealth-
care, hierarchical diagnosis and treatment were the most frequent research contents in the past

» o« » o«

14 years; 4) Keyword cluster analysis: Five clusters of “telemedicine”, “remote consultation”, “re-

mote monitoring”, “stroke” and “Internet+” were obtained. It is predicted that under the back-

ground of digital transformation, telemedicine related research in China will continue to increase,
and future research should focus on technological breakthrough and innovation and application,
while deepening medical information sharing and other aspects.
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1. 518

{7t PAZHZ{(WHO) T 2010 AFEFXTEARER T 45 T AR AT E L “TEmBE &M T, BE¥ME
N BRI BB AR A RS B, DMER S, 1697 B WF7. PP R4S 808 SR 2R 5%
I AR R B R AR K7 [1]. 2015 4, ER BIFREAN GEREEITERERGEREATER) |
P R TASAT AR AE SR [2] . kA 2017 4, FRE A 6700 2 K ERSTHUEH RIZAE ST I H [3].
BEERACHED, ORI Z SN TR, REIRS M B FHARBN T BEIT 4] E9k, s RfEs
B ia ., Fepb EL e CEEIRLEEIAT 7 — RPEE, 2016 4FH i JefE 45 Be bk 1) ( “fi
FEHE 20307 RURIANEL) FEH . BHESNRIROIHT, InaEs BT AR 5], NIm ST IR &
PO TR A S R S B SR

IR R T A T E ANE D B, (H R B IRGE[6], A 2022 4F 8 H, HE &M CNKI Fls Ll
CIERRERYT” N BRI/ NR R SCER 20k 15,000 A HAT, P SRR R T BB 7T B E A
AR ERA, Z NIRRT B BT VRN M IR 5 DA Ry MU Bl AT AU AL, (R T 72
BT HEAT SCRR T AR T 7o 5D, HLBGHT ISR TR T 2019 45, iR BT H AT vl BE S B R e .

K, FIFH Citespace #ift:, & %} 2009~2022 4 CNKI H#s e tfie % i 96 T R BE 7 1 St &)
5 3R GIIT(CSSCI) . Hr ERF 5] SCHE PE(CSCD) MAZ O TSR 3L 573 R T/E& LIt . Hl
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FOSE B A . S AL A HT, LIR ST 2000~2022 4F LSRR [E i A2 D2 Py 5 JERF 50 1 36253
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2. BB
2.1. Bz

HEAIN CNKI AE AR 2SR AT SR, BABUREM AT M. TER 2R 5E -,
AR T ATF H BRI AR X BUZ ) CSSCI. CSCD. 4% HHFI 504 2

REMIZAEEST M 20 4D 90 4EAR 5 HAZA 2008 F4: ) T @M BL, H 2009 i, FFafit N4
TR B, mAREST S UK (7], DRI, ASHE TORIE FC R R FE B 20 52 S 2009 HE~2022 4.

i At 5 A 2H U (WHO) Sz AT ST IR B2 I7 € R D Re IR S 4 RE[6], % “amAe” 5 “BRyT 7
“BITT L CFRT L IR L P L ‘g L U L AT S KT T AL A
R HAE KR B RYERIES: “2009~20227 5 HATISKIEA “CSSCI+ CSCD + %O HIT)” , e
BIVCHS, T 2022 4F 8 A 17 HEHMTA R, JLIRE] 1014 FAHSSSCHR, fERIBRESR . A, EAMIF 78 SR
S HTE . AR SCE NG, Tk 573 -SRI A MR s AT SR S R AR AT
ATRAL ST

2.2. HR®EIT

CiteSpace /& H1¥R S B 3 T 51 ST T BB TT A B — KB AR [8] B SIHEVIZ AT AT LAFE B 4R
T 7 (SRR — A U AT T AN R 9] HAT, Citespace R B2, A2, BUAY
L FRMRR TN ASCEE TR LT A ILILEE . HURIEEL T, OSBRI T
R 73 T4, XSmRS H AT AR TR AN A S A i HEAT 70 BT, RS & T A e R s SRR A R
2.

3. HiRGER
31 KBt

B TH(ILIE 1), H 2009 4F2F 2022 4F 8 H AR ERyT A G TISCHRIL 573 5, 14 AR TR
TR ERET 0 NP BL. 55— B BON 2009~2017 £F (138 FE BT 4 SEHiF BE, 2009 4F Hp e [ 45 e 78
CRTIRAEE 24 T AR AR SO B s L) [LOTBAHMAER A Je T 1) AR A A2 a1 X (R FR IR 7 o ARG Z T
MR T B A A e, FFIRHENATHHE) T, AR BT IR SOk R BN AR, 2016 4R R SC i
HhnE 50 £, 2017 SEFIRIEIVEZE 35 5%, JLAEEFIRIP, 2 BOR AR B AR B 7 A DG R SOk A= 3L 286
R AT SO 49.9%.

5B 2018~ 2 A IRLI B, 2018 4E 7 H 17 H, B TAEMREZ 52 FE 5 2 25 1
JRARAT T CRTER (BB EEIMNEGRIT)) & 3N SCHEi@E s [11], BF CEBMS T &
IMEGRAT)) « GEREEIT RS EHMEART)) « CHBCRE R EEIMNEGRT)) = A0, ST EEE
W 27 Sz AR R T Sl it — B M e 2 . R E KEURIR I RE N, IR 7 1) 5SSk R SC R IR
e, AN 2021 R SCER A R 75 F, 2018 fE LKA B FAE R, 3Rk R SCHk 287 R, 5 AR SCET)
50.1%.

BACKE, GREERTED LM 14 FARE T IEER, HaRIFREASLARIR TR, MU
SCHR B BTt 2 gk s .
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Figure 1. Statistics on the number of publications on telemedicine in China from 2009 to 2022
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3.2. {EELIEES

8IS Citespace FA AN I8 FE R 7 AH O SCHR IR A6 504 1E AT ks U4, 15 Ri2R Y (Node Types)& B N
“Author” , BF[RIY] F(Time Slicing)#5 FE 1% B N 3, FHARIRFFERIN, X e BT A O SCHREAT 1R & L 04y
T 2), R R FARCSCIRPI R LA R 17 s B, S RoR 319 () 225 >, IELE(E) A 234 1,
% J¥ (Density)y 0.0093, e, FmFRE LT AH I R ST M EIMEHES AT F.4 E #7038 R 12 T (44 79)-
BANBL ) B4 ). AVRBAL &), FFEACT U EE L SN L A EEM L,
{REAZE 2 (B R R A 1%, FEESRS A RPE R EIT IUH BT, RIE % OIE# R
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Figure 2. Co-occurrence map of authors of telemedicine research in China from 2009 to 2022
2.2009~2022 FHETIEETMRIEE LI EE
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47 AR “Institution” , FHEAVCE RS, 0T R BT S SCIREEAT ML R SR e (L
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Table 1. Statistics of publications in institutional journals

® 1 HAEIT L B4t

Fr5 IR RN KON
1 HPH R A8 PR TR 27 B 34
2 IR 25— R B2 B 29
3 P RS DA BOR S BT 7T ot 14
4 HIRMEEST 2405 N K TRESEIR % 14
5 LR RER 25— MY I B2 e 10
6 TP B B BT TRERORA S ot 10
7 ZRBERR S DA B B 8
8 RO 22 (R B B 2 e R 245 AR H 2 g 7
9 P AR 2 5 2 e B o B R e 6
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Figure 3. Map of co-occurrence of telemedicine research institutions in China 2009 to 2022
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3.4. XREREIM 4T

Citespace I X RERMEATYR 0 &, RIS IE 0T, TR B TR E S . ERIERR
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Figure 4. Map of keyword co-occurrence in Chinese telemedicine literature from 2009
to 2022

B 4. 2009~2022 FFF EITAREE 7 3ok X 2 iR AL I E i

FH IR AT 0, TS AR T e Tk B o T A 422 A, 3E4R 539 N, BEEERN 0.0061, LUEFREEST
O A AME RS R . mREY . HRISITENE, AE T DU AT AR T T
FOAIR A N . Horp, SRR E A A O E B R £, w171 R, HAhSSERR WA 2 B

Table 2. Keyword statistics of telemedicine

2. mREETXBRAGRT

75 PS4t B 5 PS4t BRIk
1 TERREST 171 8 LI+ 13
2 e 33 9 HE 12
3 TR 23 10 e 12
4 LRERE 17 11 BEBkfA 9
5 FRLIT 16 12 PN i 8
6 o 2 15 13 BTy 5 /ab L 8
7 gk 13 14 JELL 7

3.5. XBIRBAIT
10 B A B S At AT AR BT R BR R S b, B8 “YERET Y . “EfEse” . ‘iRl
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Figure 5. Keyword clustering map of telemedicine literature in China from 2009 to 2022
[& 5. 2009~2022 FHETAZETT SCEk X B IR R K E K
MRAE I RE R ST SRR 70 A (W35 3), JRIE B AR BRI T 15 B BRI BOR FEAE LT i A
P ARPGRN) 2 B .

Table 3. Keyword clustering distribution of domestic telemedicine journals

3. ERTEET TS K IAR XS5

BEpS RREHR O RBERN Y BE LSSt
#0 b E i 79 0.991 WfEis; LIRS, RS, R
#1 ZFESL 44 0.917 M E; mREEY [FHEE; NH;
#2 AR 31 0.884 G, iR, EARRE ORI
#3 i 2 o 22 0.870 MRRREE MR, WERM: BTl
#4 L+ 19 0.955 ANILERE; =Ph; ey, KREgE

4, FRFEIAR K eE T
4.1, HErtRIR

FEERE XTI, BRAETCUE T 27 G &R EXH & T Iomis . B2, &R, 5
HUEIES AN oz i X BT PR B T EORTTER . XTI, RECAATH EEARNLI, mA
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T BE R AR AR 15 B A B R AT SEBLRS HEIS YT [13]

FEEAE Y T, M, RS TS e i i S A oL, I AT R RAE . T
RBEREEN[13], HEN R B H IR ASE TS O S 1] o $RAESE RS, BN Sl SR IUE ¥
LA @RI, S B 5 2141 1277 A RT3 S AR BT &K, SRR TR 5RE, A
ROBEAR TAEBE R, e 7 I . S B AT MR P Bl &, B AL R
IR NIRRT i i, R AR TR B iR, RS2 JE X 8 L@ AN AT [15] [16].

FES HIRMES 510, SRR T AR R TR B LS55 2, 56 HoR. VR KHE.
P BB, AR EEE TR AR, M2 EE TR TR AR AR, LM
MUSr, (EBFEAAM ERIASEI SRS, BT RIG EREE AR N “ %k BT
MR, #iE 2021 4 bBop4E, AECSREFHT 1600 2K HEMERE, ¥IPEMR T & LT — M
ByT AR5 A a[17]. BbAh, 5G BORMIM I SEIL FIZREF S e O I S S AR R = F
THEAE N S PR HR AR R TR (5 B DR R ARYIA T4 T7 O, v e AT A
BT {5 BRI B0 E I S I i

4.2. FEHTR

4.2.1. EREEFTRIBAMREFEWRASIET
H 3 M5 WA, R BT BARTE E A0 90 R4 4R Y, B T L HER R E LG IH A2

TRy ZGihSE 27N, ARG, FE. BOSFEHETEL &7 nH Rz a2 T
Mk SR, WG HEEARF DR .

422 EEHMEKARLZRR

H7% 2 R 5 FE45 A DMESHR, RS MG RN, G T Bold gl & TR B AR 43
BB mREET AN AR S CHBR+ . NTEEE. miPESE S OB+ {ENERE N
RIEIR, BEEHLAWIRE, Wk ATREETT RS R R .

423 ERUBESAREETBEBRRER

LRSI — KM A RS B 5B A . ik 2 W, BEBRARESL S0 RvEFRE S
TR BRIT R BRI TP REIE RS, BRI B AW —m PR T MER, il a0 % B2 B 015
EHAT A IR TICA AR, e et P B T, 3R w0 BT B AT R AR T R 55 R A AL
18] HHTHT, I EEICEIFARLI W A X & 1F, 2R ETE ST T ALIERE, Xt
BE P ER AR E AT AREEST FE T ELIR M B B 7R R K (5 B BN BERE ),
XL AR R B HE R L, b RO AR R T AT FL R — e

4.2.4. FEUHBERATEETRIGAXRE AR #F

HIP 4 TR0, SEREERST AT I EEAE T EORT BN, i TIRIE A SRR T R TE, SR H 2K
SErpET A, BT R E R AN “BUF S S —— B RE—— Sk S i —— W S ——
2ok BREHERENLE], CUBM “Ho7 ol Piaiets. R0, SR M8 e SR,
HEsh e B s R Re[19]. HAT, EImREBRIT 7, EF KBRS 51 Al B B R AT SRR, A
PR EE. B, AEEARKRKZ A Ml O R EST SRS BRI S 2 M, e g
RESTRIZIWT . Al SERTRE R G155 . Ak, AL MIRE R REHIMATIZREITRE, sz
TTHFEER N -
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