.« 92 .

ZEFAPH 2026 4F 3 1 ,43(3)

EXMNMFEPETIBPIHNER . EXEHFEXERETR

PURIED: P
(BEEEXST P Z,LEH 200433)

Bl AR ON 122 8 1k B 1 2 1Y A2 Ak, 47 3
S T I A 22 A | R S oK 2 4 AL S A Tk Bk
Mo R G0 L T LA DR AR NI T3 B 4 B S 7E [
AR 22 5 1 B2 A2 Ak S & 58 (8] AH AR T A7 B
JHERPE B, & Ze Bl 2 (complexity science) 5 2
TR RGN 2R AR M58 T DL K e A TR I
HEL O N b AR Bk R B AR T A B Y B e A R,
Plsek 550 1 BT S ARG AT L E T2 4458
WRGE, K DTET REN MR CINH S B A0,
A REHE T N PRI 5 PR S 4Rt 4R 2L HL g, SE I A
HAH¥, mER, A FE 2N — MR
o 4 H SR 1 AT A B L 4121 B 5 I R e R A 1)
B RN, H TR T e MR A A B B U 1
MR B R A= REQRE., 5T,
AL BAE R G A AT 2 PR A 0 A G B 5 SOk
2338 FLAE A AT 1V 9 6 5 g 9 5 AT G
PR AR IT R R R R B A, LU O HE B 4 s 5 X
R R R A 2 2%
| EREREHELERY
1.1 AinHzauRREZo®s HIRER¥
VT 20 4 o R R GBI R A B 1% L
AR B e — RV BB G E MRS
PSR GERR , R RGN I 2 2 5 M HAE T M
BRI Y R e AR A
W 22 5t (complex adaptive system, CAS) ¥ i Jy 1 71
HFE", CAS B8l i F 58 th Z A A0 B AR H 1 &
A LY R G, R B 2 2 AR G M R AT 0 Y &
AT R IF HE s R G AL S BT 4E SR S R UL
HAZ DS (DAELYE, B A 55 ih IR R fR B
8 LA 5C 2 L /N2 Al AT R i B 45t Il i 5 | kB R
JE R (OB . AR GRS I AR 2 R )
T AN B 8 R P sl AT R (3) A S, RETE
AT v S ] 0 T 3 AR ] 1 R R LB B
RICBE A TE 450 5 (O G R PE . 3 7 BE 0% 4R 4l 25

[Kf BEI] 2025-10-29 [1&E BH] 2025-12-23
(E£TB] ERHAKR %W 8B H (72374205)
[MEZERIAT] X 4 7E 5, 3% . 021-81871526
[EIE1EE] K. M1 .021-81871510

Be AR AL A2 502 ] P 3 [ B AT R S ARk
B PERL R BISHE SR L T2 90 R & 2 R 4R,
P BRAE A W) 5 20 R G5 S E A R
T Ao B 5 A DM R AR O T e s A R
R RN, EC R AR RE BT AN T
H. gk NG 2R RS 51T hRENE
BLOMHTHESE
1.2 AxMAFhEyrasahsn FRMR¥
Sy BT A 2 v O B ) AR A T R A B
ffi . Chaffee &1 HZH P BE22 FIr GG N Al S
WA B AE M R I R, A E & — A
CAS, 1 HEXT I e S E WK, T i A 43 O
B kR 2y SCAR T 0 52 2% A iy AR GE A B A 5 4R 2
1A% LT 0l AN 1 2 DY . Fogarty! ™ Ik Oy, B 4%tk
B pr o 8 p AR B AN S X RENA . S5
S TUE R L KN S A B
I EER A, Olsson %50 [ 25 3R o 32 B, 76 00 R £
BN AE: 0t o LR N NN NN R AR S ERES & R (3
FHI B 2438 0 3R 55, DT B R A b 3 e 9 3L AR
TE L BEA AT o0 B4 R 4 DA R 1 45 T SCR A SR B 3
2 EZRMRMFEEFPPEZEXNENSLRNR
SEIRVERF B 5T ALy B A 4 30 52 B T R
TSR IR Z IR HE S T AP B BT A B
WF 5% 77 35 5 HR 25 K O T Y 3R G Mk A 0 i
TEE IR B B A 2 AU S B
21 PEFZHUEXEM . ANERLINLLZALR
Yo FEPTE)RTE , B AR 0R I R G B R Il R 42
W) AR TG B 00 B g XN B B h 2 R
LA SRR T M. SEEmEHH
SAEWr AN [A] » Notarnicola 557 35 H L i 90 f 4 sl b
B 5T DHE AR AH G B E 9 06 R B ) DG R SR P
O ZR 28 Gnn] 38 L HL B AS B R K L O AR BRI BR 4
B, BRMRSAGHEOAETHIEREERDY
Feer a5k, flan, Cilliers'™ MR T 165 22 3&
N R G, RG0S MU B8 R 5t 5 At 3 AT Dy ok 18
F B AT SR 33 i Jm) 3 A2 fh 38 2k B2 45t AL i 2 i
IR SRR 1547 )7 3. Olsson 4E1 gE— 2L 58 i,



g
Mil Nurs

March 2026,43(3)

e« 03

FE AL AA T 37 B3R BT 22 4 b 0 A A Wi DR B3 | A
BABIME LA Bz B AN 455 v 2 2508 15 0 R Y o AR
A P B [ 2 R0 s 2 6 ) 7 5 R

TEIT RS2 I, 5 2 VERL 27 B g 4 BRAJE 5% 98 1
48 5205 5 () 45 R A 9 BRI BRI B A RS 3l 1% .
FE2s B4 4y Bl BT R B AL Cagent-based
model, ABMD B BIF 58 17 k110700 3 26 07 L AU R
ZHE 2 TR LA B A SR IR L
11T Sy B Ao 2 5 B L BB AT O L BA MR S S e R 4
PROET S SRR 0 A BT TR

TE 2R A5 A8 J5 T, 52 A% P00 A 02 4 97 38 LA
AU 5B R. PEEAN R R T A B0 B
2T R — AR L TR AR B RR A 0k
LRGN Z 2 UG, Flhn, ABM BE % i i 5
PR (YT IR 55 PRt 3 D ek KRS 2 £k
] f9 52 Je 2 1, R B 0 A B R N AT O B R Gk
ft JE 45 SR 10 3l 25 v AR B T SRy DAk A ] T SR g i
KRR 2 KA s Kowatsch %79 5@ it & £
FARXE R GRS 5 5 H ),
AR T ARE RS B UME, B8R 1AL
2% I 25 S5 AR 1 A A BRABCR IV AR R ), I 2R F
FUBREMED) T B 5 RGP A2 oE S AU
TREERNG 4 B2 300 1n) i R BT 208 03 8] /Y I
JHCHR 0 D 28 4 T BRI S A0
2.2 BXEMTHEFEERS EAEH
221 ¥EREELEH TS HEERMEMMAT. M
AR Ry i 22 32K B B A T R A 2% 5 I &R
g5, A ARG T B sh R 5 A A
s R R E A A AR B
PR G AL T AR BN, Ross A5 gk
T CAS I 7 A SCHERFAE (I 3 4 21 35 e SRA T
A Wk 4T 1 455 & 3 (leadership environ-
ment scale, LENS) , 855 77 I35 HAR AL S “ 52 i 5¢
R RGOSR Zonsi by O AL B 1) &
ZPERUE T A2 T H . Anderson %P BESY#E — 45
W2 5o R E B A &R G I s P EE AR
10 o TR s 3 B A FF v, 47 348 313 ] 5 i
B RE AT BN AR 3 AN )2 Y SRR I TR A
ZUEEIREE S5 AT B s A&E m . P RKm
el DA% GE 1y A A 4R B R O R Gk A
B HARD A TE R B T TT I ARAE R S LU 5l 14
BA I A X He SRR [ 8 N RE
222 WAREES EHEE EIRIKAE D, b T
FEEAT M DL SR 2 Mk 28 1L, B0/ 1 I 25 A AT g
W BRI G E AN R, BT, Z e
(%) T A5 DAL 8 i A rp W R T R A R G .

B0, Hopkinson %551 i £ ¥7 5 o6 # A A — A4~ LU
AW AR R A AR R B0 CASL
i Hh b TR R GE N A AR G Al R = B IR R
AR B 5 52 2% 5.8 5 B A mg A AR5 R T E IR
SEFA . Goras FENFARE WP LI, LU
FA 2 [E] b T 2 AT 55 A BRSBTS R IE
A A A 2N I Chn BRI 58 | 3l 25 58 4D ok B X R
FORDL LI AERR B 124, X SE R SR B Il IR
LA Z W T AR GE N Ry L Bl BT R X i A
M 5E 4 il . Glenn S50 X = BL 47 HL i) BF 52 1 3%
WY BAE 3 AR5 Wk A8 T R B4 AT BA G AR DL S
T2 B WA B TRARR G n 2 A kL i TPk 5
Sl FTE I 0 A SR ) 2% 3 R A A B4 A
RGN R LI I 5 &R 1 T 52w 4 BT i R RE
k)R, ALY BEAR R G A eV OT AR A E A A
FBEF A% L o 208 3 0 2R 8 R 0 B B A X
DI AR AE T 2T R G B S 3 N AR
I X GE AR IR R B B EE
e B AHAE

2.2.3 HANREHE LA BEL AR EST RS
A% O HORCRE B T B 5L ] A AR e BB, Pe-
ter FEAE I VA YT AT BRI CAS, & 31 A BA AR 5%
HIAT R TR 52 AR () an =l 3 5 3[R B Bk (B
WG BT L AT BA g S 0 ER S8 PR Y R ), X
PRI R LR 98 3 T AR 3 i (9 2 2] R EME R 2, A
Ze M am M A AT B S BB A S R KR AIE . Strachan
I LR FE B R WE R TR
SR ME PP R PSR BE T 52 BIAE B L BE R AR IBORN TE
TER 5555 24> CAS BR8N R 9 52 BAE IS,
M 3 7 R ) R R R Y e S AL R L A
P A Wb [m) B AL | DAk 58 35 45 ) 11 G B

224 ¥ERBEHALALESR RHUXEIIEIRE
B AP PRECE B9 H AR IE DA E AR s R A O
FIEN AR 5 RG GRS, R AL S F ok i
s Ak A 52 11 2202 A5 2OHE DAl 3X — T SR, A
HoeEdrk b O BB A S Uk )Tz R
b2 A A ST AL L S ) 22 7% i BRI v BB I DR I
BN P ERE 718 . FEIRFR T I, B Al A R G2 b
FUREEENE B AN AR RGN
e THT B FHE 2l 257 5 A R Al Y R R g 1) R
I GRpg e S AR R gAY i, g
RABERMEE LT R EZGETF R TERT R AR ER
Bl ) HE P 9% #k Ak 2% 3 (virtual gaming simulation,
VG I H ik g AL B AU TR R 2 R
DR XA B T RGEFRATE T BECH R
N



e 94

ZEFAPH 2026 4F 3 1 ,43(3)

3 EFEMRMFEPESENEANRERERAE

JUE R R R L AE A B 5T £ LAZNREAR | i
PERFF I SR R BT 3L e = KBRS LKA R 46
PEUEHE SR UE DL SR . — TG F 52 44 1 30 7 fekt e
JIR 55 Bk 5 T I FH A 25538 8 12 4 8 ik A A AR
AR S TS UE N B Bl = R K
(R G UEHE R SR IE DR SR . SRR, LU JR BR
FPk R ] 0% OC B BT AE . B 0, B & S AR
AR TR AR AS PR B 15, CAS Ay HE & A5 I C 2 77
EINIE R EADY Ik E I M= SRR IR (AU
b o B BIE 5 SRR 5T 2 (B AF g e Hok,
WFSR J7 V635 B R AERR ) TR R R . (55T
LR B EER R IER S AR E
FRGEH S AF R A R BT . R R G 8h
1% AT S TR E S AL HE Y
ST 1 AT AL 0 25 B B e =k s ) F 5 A 2K
SR e . R A IR S AR
AT, B2 R =R T A AR, R B2
AR AN AL 5 1 P B 2 3 HLBL 2R 5N SO R,
RIS 5 MR, M i =2 IR
AW AR 5 e X HE B B A B S T #
TERT S P o X LA e R 4 P9 S92 G v I 5 A S e 4 2 HD I
MASCEW R ZEE, Wik, £kTHE KA
W A AL 527 5 I B A L BR AL 527 Z IRl Y Oy vk
W,

R FES TS MR W S RO N LA &
(DFFLefE B In A b 58, 456 A - 508
N 3 5 i K B SO AR SO 4 M A AE 4 R U
TH. B, o] ik — 28Ik T CAS AR
LENS, {iff H. 550 52 & v (6] B2 7 AL A 114 4505 ) 20 55 0
i (O A 5IR A k. B
e % il F MAE ABM . R G5 80 I 2447 B AT Ay
A B R G T i R 5 TR B, R D048 5 0T R IR
BT EESE L ) JRE R AR 0 R B R 5% 5 4k 4 T 4%
G3 BT I 25 R AL AR 45 BOR T IR BN e fk D ABM
Y AR, DA 4 1 L 3h S B R B 2 AL Y
JEALE Y . ORI SR E R A 1E . e
2 5 R G R s BB B TR A A TR
PIMEAL T, 455 T 50 v G Bl B AR MERS
4 NG

0 Rk 2 O 47 B A B T — R g N S feke
PG, e 3h N # A L R R B A
FIAE N 2R G0 A R R S A A B LI R L A AR
PR F 2 20 0 N TR B R AT R A B A 4
HZR GE 0 A 2R Pk L3 N Pk R B T B 4 A

5 125 18 TC A 2 R Rl S5 Pk R R R B A% O

AT TE Tl A H AT TR R R R G AR

R 27 DA — Tl < figf B k35 B e Ak Sk T PE T

EL7 e K SR AP B R 5 107 X A 4 £ R Bk R ) ) P

BEJT .

(XA EA4GE N RGP IS EME A8 ARk

EIpIES

DOI:10.3969/j.issn.2097-1826.2026.03.022

[FESES] R47 [ XEkFRIREE] A

[XEHES] 2097-1826(2026)03-0092-04

[ &% 30 Hk]

[1] NAIRN S.Nursing and the new biology: towards a realist, anti-
reductionist approach to nursing knowledge[ J]. Nurs Philos.
2014,15(4):261-273.

[2] COPPA D F.Chaos theory suggests a new paradigm for nursing
science[ J].] Adv Nurs,1993,18(6):985-991.

[3] PLSEK P E,GREENHALGH T.Complexity science: the chal-
lenge of complexity in health care[ J].BMJ. 2001, 323(7313):
625-628.

[4] WILSON T,HOLT T,GREENHALGH T.Complexity science:
complexity and clinical care[ J].BM]J,2001,323(7314) :685-688.

[5] THOMPSON D S,FAZIO X,KUSTRA E,et al.Scoping review
of complexity theory in health services research[ J/OLJ].[2025-
08-07]. https://pubmed. ncbi. nlm. nih. gov/26968157/. DOI: 10.
1186/s12913-016-1343-4.

[6] TOROCZKAI Z.Complexity:a guided tour[ ]J].Physics Today,
2010,63(2) :47-48.

[7] FUKUYAMA F.Hidden order: how adaptation builds complexity
by John H.Holland[ J].Foreign Aff,1996,75(4):137-138.

[8] CILLIERS F P.Complexity and postmodernism: understanding
complex systems[ M].2nd ed.New York:Routledge,2002; viii-x.

[9] HOLLAND ] H.Complex adaptive systems and spontaneous
emergence[ ] ].Daedalus,1992,121(1) ;:17-30.

[10]BLAKE S.NOBLES J.Complexity science in domestic abuse lit-
erature; a systematic scoping review [ J/OL]. [ 2025-08-07 .
https://pubmed. ncbi. nlm. nih. gov/39995073/. DOI. 10.1177/
15248380251316225.

[11]NEL D, TAEIHAUGH A.The soft underbelly of complexity sci-
ence adoption in policymaking: towards addressing frequently
overlooked non-technical challenges[ J].Policy Sci,2024,57(2):
403-436.

[12JGANS E A,DE RUIJTER U W, VAN DER HEIDE A, et al.
A grounded theory of interdisciplinary communication and col-
laboration in the outpatient setting of the hospital for patients
with multiple Long-Term conditions[ J/OL].[2025-08-07]. ht-
tps://pmec. ncbi. nlm. nih. gov/articles/PMC11122402/. DOT: 10.
3390/jpm14050533.

[13]JCHAFFEE M W, MCNEILL M M. A model of nursing as a com-
plex adaptive system[]].Nurs Outlook,2007.55(5) :232-241.

Cl4D o 2 732 Ll & i #2 % Rk R L) Ed i,
2022,39(8) :1-2.

[15JFOGARTY S.Nursing, caring, and complexity science: for hu-
man-environment well-being [ J ]. Nurs Philos, 2012, 13 (4):



ZEgi g
Mil Nurs

March 2026,43(3)

302-305.

[16]JOLSSON A, THUNBORG C, BJORKMAN A, et al. A scoping
review of complexity science in nursing[ J].] Adv Nurs.2020,76
(8):1961-1976.

[17INOTARNICOLA 1, LOMMI M, IVZIKU D, et al. The nursing
theory of complex adaptive systems:a new paradigm for nursing
[J/OL].[2025-08-07]. https://www. mdpi. com/2075-4426/14/
5/533.D01:10.3390/jpm14050533.

[18]JLANHAM H J.LEYKUM L K,TAYLOR B S,et al. How com-
plexity science can inform scale-up and spread in health care:un-
derstanding the role of self-organization in variation across local
contexts[ J].Soc Sci Med,2013,(93) :194-202.

[19]JTROCHIM W M,CABRERA D A,MILSTEIN B,et al.Practical
challenges of systems thinking and modeling in public health[]].
Am ] Public Health,2006,96(3) :538-546.

[20] ANDERSON C A, WHALL A L. A philosophical analysis of
agent-based modelling: a new tool for theory development in
nursing[ J].] Adv Nurs,2011,67(4) ;904-914.

[21]STURMBERG J P, MARTIN C M. Handbook of systems and
complexity in health[ M].New York, USA: Springer Science &
Business Media,2013:1-15.

[22]L1 Y.LAWLEY M A.SISCOVICK D S, et al. Agent-Based mod-
eling of chronic diseases:a narrative review and future research
directions[ J/OL].[ 2025-08-07 ]. https://pubmed. ncbi. nlm. nih.
gov/27236380/.DO1:10.5888/pcd13.150561.

[23]JKOWATSCH T.SCHACHNER T, HARPERINK S, et al.Con-
versational agents as mediating social actors in chronic sisease
management involving health care professionals, patients, and
family members: multisite single-arm feasibility study[J/OLJ.
[2025-08-07 J. https://pubmed. ncbi. nlm. nih. gov/33484114/.
DOI:10.2196/25060.

[24]TSASIS P,EVANS ] M, OWEN S.Reframing the challenges to
integrated care:a complex-adaptive systems perspective[ ]/OL].
[2025-08-07 J. https://pubmed. ncbi. nlm. nih. gov/23593051/.
DOI:10.5334/1ijic.843.

[25]KIVILIENE J.BLAZEVICIENE A.Review of complex adaptive
systems in nursing practice[ J/OL].[2025-08-07 ].https://www.
extrica.com/article/21169.D01:10.21595/¢chs.2019.21169.

[26 ] HAMEL N. Edgeware: Insights from complexity science for
health care leaders[ ]J].] Public Health Manag,2004,10(4) :373.

[27]JROSS A M,ILIC K,KIYOSHI-TEO H,et al.Psychometric anal-
ysis of the leadership environment scale (LENS) :outcome from
the oregon research initiative on the organisation of nursing(O-
RION)[J].] Nurs Manag,2018,26(4) ;467-476.

[28] ANDERSON R A,CRABTREE B F,STEELE D J,et al.Case
study research: the view from complexity science [ ] ]. Qual
Health Res,2005,15(5) :669-685.

[29JWANG X,LIAN J,JI M,et al. Nurse managers’ experiences in
organisational adaptation during public health emergencies:
a qualitative study[J].J Adv Nurs,2025,81(7):4172-4186.

[30JWERHANE P, PAINTER-MORLAND M. Leadership, gender,
and organization [ M ]. Dordrecht: Springer Science + Business
Media,2011:109-133.

[31JHOPKINSON S G.JENNINGS B M.Interruptions during nur-

ses’ work: a state-of-the-science review[]].Res Nurs Health,

2013,36(1):38-53.

[32]JGORAS C,OLIN K, UNBECK M, et al. Tasks,multitasking and
interruptions among the surgical team in an operating room:
a prospective observational study[J/OL].[2025-08-07 ].https://
bmjopen. bmj. com/content/9/5/e026410. long. DOI: 10. 1136/
bmjopen-2018-026410.

[33]JGLENN L A,STOCKER-SCHNIEDER ], MCCUNE R, et al.
Caring nurse practice in the intrapartum setting: nurses’ per-
spectives on complexity, relationships and safety [ J]. ] Adv
Nurs,2014,70(9) :2019-2030.

[34]PETER P,FIEN M,FLEUR H,et al. Healthcare teams as com-
plex adaptive systems: understanding team behaviour through
team members’ perception of interpersonal interaction[ J/OL].
[2025-08-07 ]. https://pubmed. ncbi. nlm. nih. gov/30029638/.
DOI:10.1186/s12913-018-3392-3.

[35]STRACHAN P H,ROSS H, ROCKER G M, et al. Mind the
gap: opportunities for improving end-of-life care for patients with
advanced heart failure[ J].Can J Cardiol,2009,25(11) :635-640.

[36 ]MANSER T.Teamwork and patient safety in dynamic domains
of healthcare: a review of the literature[ ] ]. Acta Anaesthesiol
Scand»2009,53(2) :143-151.

[37]BENNER P.Educating nurses:a call for radical transformation-
how far have we come? [JJ.] Nurs Educ,2012,51(4):183-184.

[38]JCANT R P, COOPER S J.Simulation in the Internet age: the
place of web-based simulation in nursing education. An integra-
tive review[ ] |.Nurse Educ Today,2014,34(12) :1435-1442.

[39]JGONZALO ] D, DEKHTYAR M, STARR S R, et al. Health
systems science curricula in undergraduate medical education:
identifying and defining a potential curricular framework [ ] ].
Acad Med,2017,92(1):123-131.

[40 ] NOWAK E, WHITE S, BRETTNER ] M, et al. Unifying
a school of nursing:developing a framework to guide nursing ed-
ucation[J].J Prof Nurs,2024,54:113-117.

[41INAGUSZEWSKI T.DUNAGAN P,HOWELL Q,et al.Reimag-
ining nursing education curriculum using a backward course
design in an undergraduate fundamentals nursing course[ J].
J Prof Nurs,2025(59) :68-72.

[42]JKATERYNA METERSKY R,STUDENT M H M R,CAITLIN
COSGROVECN R, et al. Developing virtual gaming simulations
for complex clients with substance use through international col-
laborations[ J/OLJ.[2025-08-07 ]. https://www. nursingsimula-
tion.org/article/S1876-1399(24)00158-0/fulltext.DOI1:10.1016/
j.ecns.2024.101666.

[43]MCDANIEL R R, DRIEBE D J.Complexity science and health
care management[ ] ]. Adv Health Care Manag, 2001,2(1);11-
36.

[441HAWE P, SHIELL A.RILEY T. Theorising interventions as
events in systems[ J].Am ] Community Psychol,2009,43(3-4) ;
267-276.

[45] CRAIG P, DIEPPE P, MACINTYRE S, et al. Developing and
evaluating complex interventions: the new Medical Research
Council guidance[J].Int J Nurs Stud,2013,50(5) :587-592.

[46]JPALEY J.Complex adaptive systems and nursing[]].Nurs Ing,
2007,14(3) :233-242.

R SCG X0 T 80



