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Abstract: Key technology foresight in the fields of medical and population health is very important to China’s population health, econ-
omy, and social development. Such foresight permits technological development trends in medical and population health to be grasped,
thereby meeting major national strategic demands. In this paper, a list of alternative technologies is put forward on the basis of tech-
nology foresight, bibliometrics, and patent analysis (both domestic and international). A Delphi investigation of the list was carried out
among experts in the fields of medical technology and medical industry all over the country. A total of 10 major key technologies, 10
major common technologies, and 10 major disruptive technologies were put forward, by analyzing the results of the Delphi investiga-
tion in combination with the experts’ judgment. The realization time, development level, and limiting factors of these major technolo-
gies were also analyzed. The results of this study provide a scientific basis for the raising of major projects in the fields of medical and
population health.

Keywords: medical health; population health; 2035; Delphi method; technology foresight

2016-12-12; 2017-01-10
B, FETRER, Bt WM/REERIRY, &K, FEHFTITNZEE%; E-mail: yangbf@ems.hrbmu.edu.cn
HHE TGS RIE o E TR 2035 KBS (2015-ZD-14)

www.enginsci.cn

096



hETIERY 20174 £19% £ 18

—L

_\ F‘I'J

i

21 g Uk, BEMA DGR, FRAG TS
PR R (R T RN BT AR M R A I R
A4 [1, 2], IR EITRIE . 1297 T B B,
REEERIEAE R AEIRZI AR # [3~5]. 2016—2035 4, /&
BRE AT R R X — BRI, W 58
R 24 T A AN 11 {8 R 45858 B T s 49 KR 25 1)
W, HXFERZ) AR g FETs T AR RS 15k
RIEFEHIEY)I TR

AREEHR o E TRERM 2035 KR GRS AL
T H SR ER, B E TR 2 AR R A
BT, HLGUIRA B LK, DLE NN R T
R SCERTF R BRI A, $RH &R
TR, AT EEZG TAE RN R 12 A4
() 75 TEEA, - 1) sk R HEE o SR b A Sk AT 1
IRAE MG .

—. ERIBAERRGE

£ TRERHE 2035 FOR UL EE /R FE 7 4 8 &
L2 PAES NI REAUSBL 1 12 4> 74k, 3% 75

2%

8% 10 %

WBUFERIT; sk W REBE AT WAl
E1 BBAERFERNDT

ANEARTT A WEIBIE LR 1760 A, HApEMRA
$484 N, EXS5EN27.05%. 479 L EFR
HE T A EE, SRR L 1,

Wl I, ST R ER T, 62 % HlEl
BRE RS “IRGR” Bt “AR7, RIAERIERES—
T, G raBENSENE, ERIE 2.

= EBDEMADRRTAELREAS

LHRPULE R G ML RS 7347, 2
HY AR QU 47 4 T B R R R R 10 TR T R, L
R 1o HEAET 3 ALAIBARTT IR IR

(=) AR MARSHATIZXREEA

HAT, Bt fiid b TR i B, 5REER
A FE M A RAF R BN 20 . Wb R R A By
PR E . FrE. T2 1ESE — R PR, AT SEIL
AN e A5 i RG99 R BB, 58
e B 1) 25 TRE R R JE

(2 ATEESAREMXERAR (ZX)
NI ERERIH /T, w2 BF 0 M 58 2 45 A - B

1%

WK WK W EGR; WOk
B2 ZFERIMNFERARERENSH

*1 EHDEMAORRUEXERARTGE

P 5 T BARTTA

1 k7w BRI TS 1 25 TRE R

2 IWHISAT ERLE N TS KRS A (230

3 2y T BHIRORY S SEE I 2R P BoR

4 L SR TR WAIRRL S YUK B HOR

5 FRAEPR M5 AGUE R KAS E BAEREH AR 5 A

6 RG] AL B 72 TARE S0 7 SRBEBOR CROAm AR« o AL 0

BEFRI + AG AR FELZE A Ao A% B MEE I 55

7 VST
Ty 2= 5

9 AL BE R

10 B = %

B YLEA K (50 T L A At e AR
ELEEEAYE YIS Y S X G E &S
NPT RITR R

SRR« LMW 2 A SRR

097



EHAR

FEIEMFEAIE S AOBRSUE 2035 HARFTRHAR

R NS AERE I NIE B R GE. HAT, AN
T RIEREARG B BhAE SR B EOR, A
FONFIH RS RGOCHBOR,  SE TR 1AL
SN TAER R, BT B ARSI RO,
ZIRUAPLAR BAMEAR, HEEFRAEAR,
FIE SERLALGE I BT A Y N3 W0 X BB fi o] 5 %
GHORSE . N BEAN RN RADURE R A SRR
A EEREZ —. AL, PSEENAGERM — K
IBE KL 7AW T, PSRt g, £
=37 W, B ER I K% SR T 1 T
BT R I K5 A B S AR FE I JT R, AN Wi ok
MR 2R G i PR VG 7 R 52 LA e ) i

(=) HHFRFP. FHBGFRTRFNRA
R AEZ RS T T K. HAT, SEDT
Kov MFAGRG 2 BE,  SCBLBEIR I Rl R
ORI R AT A 25 vy P EEAN AT A A g e (A T A [
I, EFRRRIRIEIER IS4 5E . 7B BRI
TR EOR, (Rt BRI 25 U K e

M. EHDEMAORRUSHMERARTE

ARSI AT 10 WU ZEIAMEHORT7 W) WK 2. Ford,
BT 3 T, A7 1 TR 5 ARG SR A
HAR 2 BRI IR T

(=) EToFHRNMS FREHBEZE T
TN AR
B 70 TR DB AN W RS BL R 73315

IR, ARANRIE AR RDRS HE2 W ST RPPAN B X
37, HE, HElo TR B,
Xt A L A 20 701 AT R A 2 L AT I 3 A £ A
RETEREE . R, mAFTF AR 5 L HOL S 70 1K
BARG, IS TRMNBARES, TR0
T ZWr. MRAT RO .

() HEMRHBRAMERSERREERSR

HIRM + 5RO S, T
Pl dE8(E A REIESFBOR R 235
R RIS DS Ao 1 g Rl IRk 4T
HRERR, T ARKE 5 ~ 10 K5I8 5 K
fil e K, JFala 5 BE B2 97 ol 1 I L IE P
il R P BT R K B o S ST T KB o
R RE M S BRI 55 AR 48, KA THD 1) R RE R T I
il B B 5 i 55 1) B e o A R Ak B AU A
R -

B EADEMAORROUSEE MR E

AT 10 I ZEE VEBOR DT LA 3. 3
H, B3 T, AT IEOR S A U i RO B
TR ES, HAR 2 BEART; FHA T .

(—) %49 3D FTENE AR 5449 4D FTENF AR A
KN
A4 3D AT 1SS 3D T BV AR d5 BT 37 (R T 78 40
S, AEAWNER ST B R JE B Sk, 1 5N 1]
YE VT E B AR R R SRR I A2 4D T ENECAR

*2 EHDEMAORRAFEZRLMRATGE

Fr 5 T AU BARTT 1]

1 it/ W2 RIS 245 TR BOR

2 WS TR BT TR AN 75518 R RS W 7 RO SR

3 BERPEEERAEEBOR TG [Fa) A DX ) K i e B e f R B AR 48

4 L2 HEGBRIR LRSS SEHER 25T O BR

5 W5 TR He TR S B I PR R R B R

6 R RG] MRS TR SR REEOR CRLARMR . oI L

PRI+ A8 1 BEL 28 M I K% 5 I 45 )

7 T B o TS Y 5 NI R R RS TN BOR KA RBIR iR R
T = 2 CLEE A E AV Y S ks & S

9 AR PR ABAERIT IR R

10 PN LR T AR IR

098



PEITIERE 2017 F $£19% E 18]

*3 EHDEMAORROUSEZHBEMERARSGE

75 TR AR
1 HEEL SR TR R 3D FTENEAR S A 4D T EDECAR [ 52 5

2 oL/ B I U ] 25 TR KRR

3 FEME SR T AR HFFE . B BEHTRZ AT HOR

4 S TR PGB BAB M e ARG T BT AR

5 AR BTG BEWFIN T ARG @A

6 PR BG4 5 N RER REREIPN BOR RAHRBIRPTIA HAR
7 TEFA LR AERERTT R R

8 ENESE ISR B TR CRIRZH P25 2D

9 2 TR B RELINIBIR IR R SRR A R AR

10 BB ifi T ST 5 R B R OR R

NIEWBE ST U R SR TE 55 2 8] o SRABIEAE A
KRR BT R R R, R Se Bl
k. YREHARSRE, TIMHNSHEEELEHE
M EZF B WIEAEAREARTT F AR R,
3D. 4D 9T ENEARS ARSI PR AL -

(Z) &£TF/E. k. B BRI ENETT R

AL S AR AR E s B ROt PR AT fi 1A
SR AH ST Jek P8 (S A 1 L R PR B (1 AR ) T
WEE, LR AL ) B GE LA SO IR BT K S
AEE ) B TR SE B 22 W . IR ETROR, S
FEAR N SR A5 b S 3 25 1 v R BB R s A
RSN S5BTT

7 EADEMA O RIUBERSEIRTE]
ki

(—) FHASCINRT(E]) 5> %

P 25 45U A )t R AR S ) B E A
S IR [ R ] 4 2 S BT [R) 433 L] 3

XFRT A AR B T, S R Sz R (R R
2019—2031 4F, = ZE4E 1 7E 2022—2026 F, A
55 T, 295 2EEARNE 73 %,

SR R, BRE AR ST RSP 5 0 5
3~ 54, FREHES S (R T-BoAR S R] 2 ~ 34E,

(Z) ERARSEIE S F RSB E 51T
75 AR, BT AR T BEOR, HAbT
AU 1 468K 2 BB AE v R B 5 AR S BN (] 4 B T

AR SCIT H], P 2.6 45, 4R MK 4.

TR AT A G 16 T7 4R R A A E A 3 B =
YT AR % AR R [ St S [F D S

WA R S 25 TR AR, ks
WidiE R R G HB AR K GED BN
B 70 S BR SEAZ 0 5 T BOR . #HE RGP
B R JLEAE DER BT AN ES T
FEARFNEE T & BUAED N T A RFE L AE
6 TR AAE A AR S [H] /& 2026—2030 4F, L
TSR SIS (W 4 ~ 5 4F. o] WL Bk E R A E
SRR 0Py EL N

(=) PEREALINFE St <SS EEE 5754

T 75 T AR MG A S IR E A 2 5 I e (]
PSRN 1 ~ 44, P23 4, 4R IAE S,

CRBARFIRITRARMA” RN PR
TN AL A2 W7 I AR 2R P61 2020 E A 4
SEPL, 2021 R R TR IR .

T4Hf A A O e H A F AR, &
TRE RN O AL A AR, ATt
AR S AR . N TR RE S KA A0 s e
RS54 AR STOU [ A6 80, v 2032—
2033 .

. EHDEMAORRSTEEALRKE
SREM

(=) Wt&KFiaH
B= 24 1A U A 1 U R T 8 BT R KT f

099



EHAR

FEIEMFEAIE S AOBRSUE 2035 HARFTRHAR

BRI/ 5

YooY Y Y Y

N AV D> X 5 (S > O Q N N D X A5 ©
NN VAN N N A g > > > T D
Q¥ R N N N N q,Q Q,Q ,»Q ’\»Q q,Q ,»Q D q,Q ,»Q

HEFFARSIT 1]/ 4

BARI/ 5

N u o N Q > o
S AR SRV AUV RO NG AR LR

R

YooY oY Y Y Y Y Y Y Y

o RSB 1]/ 4R

P D o
VAN
NN

N D D ox o5 b
QI S AL
N R S

o EE k2 S i) / 4
3 ZETHASLINATE AL S

25
20 |
=
S~
= 15}
%
® o100t
5+
0 1 |.| 1
O D N DD oA B S
M P PSS
N N NN
351
30 -
E<25-
S~
= 20 -
10
5_
O 1 1 1 1 1 1 1
2 -1 0 1 2 3 4 5
i 1V 24 i / 4

4 HERARSZIEE S R ARSI EZE R

B Mr a5 R 40 75 BB KR EIE N
3329, M, HER 2GR 7 MRS A AOK
FAREE Y 82.54. BRrEHERZ Y, HAb 11 4T
SR ACT TR ESE N R 28.22. AT L, A
25 AT ) SRR KA

(Z) BARGFKER
= 24 T A AU 2% T A 4 5 [ 5 1) i 4 T

100

40
= 30
E 20
®

10

) | | —
1 2 3 4
i 1) 22 B / 4

5 FERARSLIAE S5 2 IR EERE

B B 255 A Ah, 36 B H Al BT T U AT
RTERIMH, FUCOIRR A H A B 2522751,
R E AN, HARAG—EMRS. 48R K 6.

(=) HARZSH

BKRAE, N BME LR B A 2 25 4%
RKSEIE ZRIABR, HETIRBIN, MR
AUREA 1 K 2 T 3Ll RE I AR, 453
W 7o #5SUHH 2R R G OLA R L 8.



hETIERY 20174 £19% £ 18

x4 EHDEGEE T IARAKT R LK FHER S RER

T4 44 FR <20 20~40 40~60 60~ 80 > 80 SEIE R KRR
R 3 5 32.08
PRI IR 5 2 37.48
I8 [ 5 T HR T e 3 2 37.58
RIS AT R 3 1 15.16
R R A AR 7 2 31.85
WSy FIEEY: 5 24.05
HETE PR 4 2 37.81
24 TR 3 3 18.29
TRy = 2 5 2 22.41
PR 1 5 28.80
BEEFSEPEEBHAR 5 15.67
R 5 82.54
-4 20 35 13 5 33.29

100 N BB IR/ %%
90 . s -
g 38 e o * ¢ .
£ M R &@ﬁﬁ
% 50 AAE% s
& 40
£ 30
e S ———
o 1 2 3 4 5 6 7 8 9 10 11 12
FTV e s A i A
4: AL R TR 10: A R — WE¥; —— BRI —— DRES RN
5. ST 11: B AR S BERE BER
6: AFH R 2 12: iR 2 — NHEITARE; —— YRS R TR
o £ mEKE; A B <P HG xiE; e il — ST RS, MR —— TR
&6 BAMEERMSH E8 BFHEHINEEER
AT B R 75/ % I\ LEiB

Tk EERl
HEJ1/%

ILALM
BUR%

FRAERLIE %

WFERBEN/%
7 EHDETEHAERRER

KRG BRI R I E MR, 5T RA,
PEH T ) 2035 AR E TRAEREZ DAMA D
i FE U AT 10 T EE BOCHR R BB I EOR
MEEHEERAR, BALRE, FREEZGSIEH
AR SEIS (BP9 3 ~ 5 4E . BAREE R K
A, BRERERAAUR, AT 58 5TV G 4T
7 2 80.88 %o A A BME LB B R 2 R R 24
PAG N IR AR RN EER AR R, H
VORBERIEN . HEik, IR A PR 52 1 AT
%, WRFEE. KIS HIRBHE N RAS T

101



EHAR

FEIEMFEAIE S AOBRSUE 2035 HARFTRHAR

BN, TASREHISS: = BN SR IE A A EGR A bR E
VG HE, DAt B IR PR SR BE B AR 1R € [6~8].

P

(1

[2]

B3]

102

TR, E, B =07 MR ESR SXE (M), db
50 AR SRR IR AR AL, 2016.

Zhang C W, Lin B, Yang G. The situation and countermeasures
of aging in the period of the 13th Five - Year Plan [M]. Beijing:
Social Sciences Academic Press, 2016.

e NRILHE E X DAEMTRIEET R RS TEERERYS
1B HERIRGLAR S (20154E) [M] . Jbat: ARCIA AR, 2015,
National Health and Family Planning Commission of the People’s
Republic of China. Report on the nutrition and chronic diseases
in Chinese residents in 2015 [M]. Beijing: People’s Medical
Publishing House, 2015.

PR, Ji i, R B B R e Bt 5 B (M. AL %8
FEAROR AL, 2010.

Yan Y C, Zhou D, Zhu Q X. Construction and management of
digital hospital [M]. Hefei: Anhui Science and Technology Press,

[4]

(3]

[e]

(7

(8]

2010.

WA, AT B2y T (M. bt By Tk AL, 2015.

Chen G. Wearable medical treatment [M]. Beijing: Publishing
House of Electronics Industry, 2015.

TR ARREREIR: — R TRBT M E A M]. dbat: AR
A RRAE, 2015,

Li L. Health big data , a revolution in healthy behavior [M].
Beijing: People’s Medical Publishing House, 2015.

FEV. TR E—EIR 5EOAR (M), JbRt: B2 tiaE, 2010.
Pei X T. Theory and technology of regenerative medicine [M].
Beijing: China Science Publishing & Media Ltd (CSPM), 2010.
FIEME, WEXAE, B FAIEIE S EOR [M]. Jb5t: Bl
JiAL, 2013.

Wang T H, Pan X H, Li L Y. Theory and technology of stem cell
[M]. Beijing: China Science Publishing & Media Ltd (CSPM),
2013.

L. NS KRG R 218 F ST 5T (M. 5 R 2R
K iR, 2015.

Shen X Q. Study on the legislation of human genome science and

technology [M]. Jinan: Shandong University Press, 2015.



