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Abstract

Objective: To analyze the current status, research hotspots, and frontier trends in global higher phar-
macy education research over the past two decades, and to provide insights for improving the quality
of higher pharmacy education in China. Methods: Relevant literature on higher pharmacy education
published between 2000 and 2024 was retrieved from the Web of Science database. CiteSpace and
VOSviewer were used to conduct knowledge graph visualization analyses of annual publication out-
put, countries/regions and institutions, authors, and keywords. Results: A total of 864 relevant pub-
lications involving 87 countries/regions were identified, with the United States leading the field.
Higher pharmacy education has exhibited distinct stages of development, with research hotspots
gradually shifting from basic sciences to practical applications and innovation in educational mod-
els. Global pharmacy education has shown regional differences. “Active learning,” “Entrustable Pro-
fessional Activities (EPAs),” and “practical education” are among the current research hotspots, while
pharmacy education models are shifting from “knowledge transmission” to “competency develop-
ment.” Conclusion: Global research on higher pharmacy education is currently undergoing rapid
development. Future pharmacy professionals should possess practical abilities, technological liter-
acy, humanistic care, and an international perspective. China should take its national conditions
into account, learn from international experience, and improve the quality of pharmacy education
through curriculum reform, strengthened practical training, and technology integration.
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IRk, BEAERIREITHR R Z o, B R IR B K AR N TR, a2y % E i
TG T FT AR A PIPRAR[2]. TEMLTS 50 F, MELAERE SR 2580 AT FORk e, AT HR R IUIR 5 4% 04
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AND ((((TS = (“pharmacy education*”)) OR TS = (“pharmacology education*”)) OR TS = (“pharmaceutical
education*”)) OR TS = (“pharmacological education”)) OR TS = (“educations of pharmacy”).

SCHRAI AR #E: O BFFE E LS 55 25 2 2R ORI TR BRI AL S0 5 4508 : @ R RIS AT R 5E 2 2000
1 H 1 H~2024 4512 H 31 H; @ # Web of Science #% 0o & 8550408 & 1E :VIGR . SCHREERRbrdE: © dE
PR ERISCHR: @ SCERRAOYBEE R, BT AR, S UURE . B RAE S AR T SR
W E S &5 255 JH T E AR Sk, @ B RSR SR

SRR B 2 BRENEIMTERFE M HATI R 5k, 5 e KR A XSRSk,
ZREE GG, KOGEIS bR . TR A SOk =R A AN SOk TR AR P
LR 43 BOH 28 = A B AN, Bl BUR i B & SR .
22. ARFGFZE

KH Graphpad prism 10.1.2 73T fZz il 4F & SCIE ;. VOSviewer (Version 1.6.18) FH T ki L34y
Hr, R B iR L B 2 N, 1 O B O] H BRI BRI 6, SR ISR IBC 2 JE (Asssociation Strength) 572 it 54
TR OGRS, HETIHUL IR HOMAT R KR4 CiteSpace (6.2.R4)FH T [E S/ X FIHLAL 23 #,  Sehikia) 2§
K BTEEFIRI M, BEYI R ERN 14, 2alik$E Country. Institution. Keyword 1FE 5747 8 A,
BIE R TopN =50, REHPCRHASHEBRR(LLR) 5L, HRYE Q. SEMIERIAH 2. Eib
BRGNS AT, SEBN 2RSS 2 HE O ARIUIR . BB FIRT S .
3. R
31. FEANEESE SN

F£T WoSCC #ife e Ik 155 1073 J SCHik, ZBRAESESCCmR . SCRREAU N BEE R, B1T. il
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Figure 1. Annual publication trends of higher pharmacy edu-
cation research (2000~2024)
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Figure 2. Top 10 countries/regions by publication volume. (A) Line chart; (B) Heat map
E 2. 3 2HEF 10 WERMX. (A) #T4&E; (B) #E

A 1032 ZHUM R GERR 1525 A 30 ORI SCE, R AR 10 78 K UL L1438 ZXHLH, o
R 3.68%, i B 4K 2 BN UMIFE X UG Z B SRR 7T . R OSCEHEAAHT 10 IR, 8 50k A
FHE. 1 ZCRAMWAFIE. 1 5KERER, REMBZMEKRRCE . BGRB8 5 s i T
B % HIAHILKSE HEIER S B RPRIRZ D HHEA S = = WUAL(E 1). REPIEAR
A HA [ SR L AT AT — B 2280, ARORNE 2 i v 4 25 2 0H R R I AL

Table 1. Publication output and citation performance of the top 10 institutions

=1 RXEHRBA 10 WHEETERESIIER

5 GIk| TP KRN BHGHRE FE8EI R
1 University System of Ohio USA 43 2335 54.30
2 State University System of Florida USA 26 1338 51.46
3 University of Kentucky USA 25 858 34.32

DOI: 10.12677/ae.2026.1692037 1407 HHHRE


https://doi.org/10.12677/ae.2026.1692037

KR, FksT

4 University of North Carolina USA 24 800 33.33
5 University of North Carolina Chapel Hill USA 24 813 33.88
6 University of Texas System USA 24 843 35.13
7 Monash University Australia 22 613 27.86
8 Qatar University Qatar 21 591 28.14
9 University of Minnesota System USA 20 457 22.85
10 State University of New York (SUNY) System USA 19 382 20.11

33. EX{EE DI

TRIEAE R R SCHEE A SIIRUCR Tz SURAEE M /), a0k 2, KRBTSR Z HIHT 10 A E# 3L
RFT 8L WL, HIZMURITA R 9.38%; #% 51 FHIXEUR Z AT 10 ffE ., HE4HT 3 fEH 7
512 MEDINA MS (93 7%). CAIN J (43 YX)F1 AUSTIN Z (39 1K), Wik 46 (k3 75 5 S 24 2 A U B Ay
R A 2SI RE 6 ) . MEDINA MS #1 CAIN I R SCEABESIER 3 AL T 85— A7, RIMATZ 1% 80

IR EYNP

Table 2. Top 10 authors by publication volume and top 10 authors by co-citation frequency

F 2. RCEHRET 10 AEWSUREHRET 10 BEH

Frs e RO FFs HH5IEE LTI
1 Medina, Melissa S. 10 1 MEDINA MS 93
2 Cain, Jeff 9 2 CAINJ 43
3 Romanelli, Frank 9 3 AUSTIN Z 39
4 Akel, Marwan 8 4 ANDERSON C 34
5 Almaghaslah, Dalia 8 5 HARDEN RM 31
6 Alsharif, Naser Z. 8 6 BRAUN V 30
7 Daugherty, Kimberly K. 8 7 POIRIER TI 29
8 Anderson, Claire 7 8 PERSKY AM 29
9 Chen, Aleda M. H. 7 9 CHISHOLM-BURNS MA 26
10 Rahal, Mohamad 7 10 HAINES ST 24

3.4. KRR

FR 4 B 1) 7 VOSviewer H LB, BT 8 1] /& pharmacy education (25 H), H ke
curriculum (244 %). pharmacy (%4§%). assessment (4% 4%) 1 perceptions (W\ 1) (14 3). Z:THI %

R EAE T M R I 6 RN 156 AN SCHER ML, LA E] 8 MR K.

51 HE )R

implementation (5Zjits). performance (K1), strategy (M%), model (130). classroom (). impact (52
)55 2 2 (k)B4 pharmacy education (Z5% ()~ skills (B ki fE). community pharmacy (#1[X 24
J75)~ experiential education (SZE#( ). services (£j°#/k%%). online education (FEZL# H)%: 2 3 (1)
£ 45 assessment (P15 1%) - leadership (4515 /7). success (22 ML aiit) « diversity (22 #£1%). cultural competence
(AT 77)~ criteria (brifE) 55 28 4 ZH (34 ) f0.45 medication safety (1 244¢4%)+ active education (F 55X

DOI: 10.12677/ae.2026.1692037 1408


https://doi.org/10.12677/ae.2026.1692037

M, Bk

#1°#). collaboration (M3E). clinical pharmacology (iR 25 ¥2%). basic science(GEREEI ). curriculum (i
FEIRR)EE; 26 5 4 (&) EFE competence (f877). guide (J8F9)~ faculty development (Jfit559%). research
(BHi). professional identity (RN [R)EE; 5 6 ZH(ORHE () B4 anxiety (££)&). artificial intelligence (A T
BIEE). attitude (AFE). depression (FIAR). health (fa F)&%5; %5 7 4L(F{0) 4% knowledge (K1iH). motivation
(3%>131 /7). public health (A3 BEA4E). validity (5 2% 1H) %, 55 8 4L(Ki 1) fL45 elective course (GEIZIRFE).
empathy ([FJ#.0x). gender (1:51). health care (EJ7 f&{i£). global health (4=¥Rk g 5E) %%

3.5. RBFIARKLELE S

iid CiteSpace #EAT REEIA FAK MM, FH LLR Hik, RIBHME Q=0.4369, RRTIREMHE S=
0.7909, FMEARLWMEZEG R AREEHEE 4), H— X BB KA L b, LLREDZ
S AT FE A A E SUEEE (] 5) . BRI A, HEA AT 5 BIZRSE active learning (3% 2]). pharmacy edu-
cation (Zj%%#(H)~ entrustable professional activities (32t % \li&zl, EPAs). experiential education (52 #(
#). advanced pharmacy practice experiences (/514 245 SE 42 [I7,  APPES)AH IR Ft K SCRLZE HLRFEEI [H]
5K active learning (5324 >]). entrustable professional activities (326 %\Vi% 5, EPAs). experiential ed-
ucation (SZEX#( ). faculty development (Jifi % 3% 37) Al educational environment (& FR15) 2 24 R BB 5T 34 A
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Figure 3. Keyword co-occurrence map
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3.6. KEEIREI S

&l 6 o, Sekiin RIS T35 5838 B mR I R 50 AN, &I rh AT BV R HY A5 24 2 208 AT
RSB AR . IR B, WAL OCHE A 2 ZEA biological sciences (“E4)EL%). medication safety
(252 4 ) S LR TR IR B, BFFT 50N curriculum (BRFE/KR). clinical pharmacy (iR 255
experiential education (S5 Bk #5%) 55, 2 E TR EM LB H s IEHAREL, entrustable professional activ-
ities (32 FC L MiE B, EPAs). professional identity (B:MLiA[A]). mental health (.CoE{g f). competency-based
education (ft 1 S M #LE). digital health (K7 {& ). team-based learning (I PAWME 24 21) 55 % etk 25242
B FAHTBEA BT R 78RS

Top 50 Keywords with the Strongest Citation Bursts

Keywords Year Strength Begin End 2000 - 2024
biological sciences 2002 1.98 2002 2004 —
medication safety 2007 1.86 2007 2011 —
academic entitlement 2012 2.1 2012 2014 —
communication skills 2012 1.76 2012 2019 —
academic performance 2010 1.94 2013 2017 —
colleges 2009 3.87 2014 2019 —
pharmacy students 2008 344 2014 2016 —
classroom 2014 1.72 2014 2016 —
1st year 2014 1.72 2014 2016 -
schools 2015 4.98 2015 2017 —
curriculum 2003 2.56 2015 2018 =
test scores 2015 1.98 2015 2015 =
care 2007 2.07 2017 2019 —
experiences 2004 2.55 2019 2020 -
achievement 2019 1.99 2019 2020 =
clinical pharmacy 2004 1.76 2019 2020 —
university 2020 3.77 2020 2022 =
simulation 2020 276 2020 2021 ==
experiential education 2009 2.75 2020 2021 -
pharmacy practice 2020 2.42 2020 2024 ——
pharmacy student 2020 2.29 2020 2021 -
outcm 2007 2.07 2020 2021 =
opportunity 2020 1.84 2020 2021 -
competency-based education 2020 1.84 2020 2021 —
services 2020 1.79 2020 2020 =
preceptor development 2020 1.79 2020 2020 =
pharmaceutical education 2005 1.7 2020 2020 -
management 2021 2.24 2021 2021 =
online education 2021 2.24 2021 2021 =
active learning 2011 2.2 2021 2022 =
gender 2021 1.76 2021 2022 -
guidelines 2021 1.76 2021 2022 =
pharmacology education 2002 1.69 2021 2024 ——
undergraduate education 2021 1.68 2021 2021 =
impact 2004 543 2022 2024 —
perceptions 2003 2.8 2022 2022 -
stress 2020 219 2022 2024 a——
entrustable professional activities 2022 218 2022 2024 =
prevalence 2022 2.18 2022 2024 —
professional identity 2013 2.09 2022 2024 —
medical education 2013 1.97 2022 2024 —
pharmacy curriculum 2002 1.74 2022 2024 —
workforce development 2022 1.73 2022 2024 =
student perceptions 2021 2.11 2023 2024 -
mental health 2010 2.08 2023 2024 -—
student 2021 1.8 2023 2024 -—
united states 2021 1.8 2023 2024 -—
competency -based education 2023 1.75 2023 2024 -
digital health 2023 1.75 2023 2024 -
team-based learning 2013 1.67 2023 2024 -

Figure 6. Keyword burst analysis
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4. 7Fig
4.1 SFEHFEHEWRIR

(1) BEH¥HE EIH AR BRAE R REHME

MAER SCERF, 2000~2010 4, KR SCRANAERFAE 10 fm Zcd, Ul WSS oK 51 I & )iz
Kk, FIRERE T YU 2RREGTI RSB FRE, %A E BB g, BEFRARHN;
2011~2019 4, KSCEEHTHIN, X5 BREEST T R 2R 250 A 1 i DA B B B AR 1 28 1
FYIMR, BB AT H PR S HLE, (AR T E AT Z SRR R 1% 2019 FE2 )5,
SERSCEEE, JFTE 2023 SRR, ERHE . 2 ANATE AL TAE A I /E F 2 WU A I
FAER, R A ERY 2 E SR A Y AR R .

(2) &ERAEHE RIXBERMFHME, KEDHE

TEE Z A FNAZ T, EETE S EBE IS AA BN, TR R b e E bk
G AR PRRALE AR AR E K, X5 REREMEZA . 7EEREE R R D 242 BUE WA
o AL AN 4y o DLSE AR A0 36 Hh X HE ARG R S RN R IR S5 Be e (5], REAZEHER NS
(ACPE)JE I AEARMEHER IR AR 4, 1 P 2R SAEFEIEZG - BB [6]: MEERH “XUTHIEE” 456
IR HE SR I[7]: R EHEE “WRIRZ S Tl k[8], (HStEF IR L ; HAFEEN X%
M55 e J1E R [9]. BAAKE, DIRAFHEE R XL ZE RIRHE . AR RE R G1E, BEHAT
I8, SLFEHES S EBE NRE.

(3) HEHBEHEAMN “IiRER” | “ReikR” Bl

Y E PR EERAE CHX A7 . CRBIBER G RRECE R B AR ) 2SR
CRIRIRR”  “AEREFUME” S5, I T AR HE SRR SR 45 G DL B PR ET R s I
ok, “TELREE 7 . RIRAENT L CNTERE” SRCMZ SIS R, LT R R 25
HHE MWL, AE AW 5%, BRENEENZ o, SBEnE RS GRS EE ) R 7,
AR NSRRGSR X 22 %% . B R B Tl iy SEERBRE . QIR E4E. O
PR RSFLRGRE ), ReE RO AR BRER BH — R G BN N A 5 55 25 2 08 TR (.

MEE LA RE, X — 5 R AR 5 A 1 S S BR  BE /I (CBE)H IR A% O N ki i
B, BT SRR S BB AR, R T EBE S LB E S HA TR, B
TIRNLBUE VLRI EAT 71 %0, HEBN T EPAS PFIMA R BEJ1 R MIZE K RE . A Fiid i 43RS Y
SCERTEE T, N FRE BB TE L F OGBS SR R A T KA SRR, BE T AR - BE
717 RIS R AEE, RIR NS T AN X2 AR IRHIETE S, £ 8 T A% B E IR N A 5.

4.2. RBRRERESHEES

(1) "EHEHB AR REL

B ST RS e A 2 S R U T SR B R R, R B WG EE A X S A
£ CEMREET L AT SRR, AR M SRR T IR 2 BIE, (AR
BOREERY: PHIRTBL CUREEMRRT . CIRIKZGT o CSERRECE T SO UE A[10], SRR 4
EHONEE, WRAEEIIAE, RIS ERSSERMARR R, BB, “2ITEWiEsI(EPAS)” |
“HMVINIE” « “ReiRIREE " SEONFAR[S] [11],  “Heagie”  COBEE SR
BISZORUE[12], “AEREE” A CRIBNUMESS]” B R[13], M T HE BRI, ARBL T
FHRLRERBMMEZT A EM . AT, 555222 H SUSRI T FU A R IR R Ao} 27 I A 17 SIZ ke 2 AT
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HEBEH, R 7R R Z e AR Y.

(2) BT ARREEEEY

REERREN RS, “EHFE” . “EPAs” . “LEHEF” . DERERE” M CBENR” 2
MW B ISR IR T BB S 5 RIEANEE, MAREERCNR, X2
REZEHFREMHEATE, SR SCE R LK L “EPAS” NIRRT AR,
WS 4 HA N R RNR B R AL AR A PR e AR, 5 WHO Ba R “HAHF”
(Transformative Education) B &= 3 &, /2R AR HOH B AE 25 22 USRI H AR SE ik, “SEEEE " 2
LR HE W RBAURE >, i55905) . IRIREEH, . 2952 IRST SEBRAF IR & 1 252 A Th R 5 LR I8YA
g “IMBEREFR” . RIS BONEE . BT RIRNERE ), WA RR R R R EREE, CHER
7 L T BRI R A AR R S, IR B (R SHIRE) . AL AR AR SR
ARG HEEE,

RIS ITIH, N TR REAELS - 20A TN BOABT S RGETT 7], BEE SRR A, AT
BRALLYIIR . WRZS . A HH SV N G TER, BN E R AR e, LA H
BRI TR, R SEGHAEBEXRERE, SOV AT E IR . REE N BRI 2
IR RRAE s 2RI 3, BRI R, R ORIRMBEIREIR, s E R

43 NBRESFAFHENER

(1) MERERRZRS A1E, LA LLER

RSO 52 [ b s AP WL 552 R HIBK, 51k EPAS WA 8703 M B0 H S5 5t it B 8 5 S R e R
ST E 2522 2 A I E bR ALK RS PR IR MR, 7o 45 & JIE BT AR 2 polkin st
S5 E B, JFREA TAERCHT AT R et B HE 7 AR, ST R 2 B ROT
AR, SRS IR R, R AR o R P U

(2) EVEEEE, WELEHIFHEKIFNER

RSB A LU, QIR SR A R, B IR R IR B S R AL AT 0 15 %5 [ b EPAS HEZE, X
PRI E POV 2 T RE Jbr e, WA R A0 25 R AAAE S I R VR R R, B0 B — A 28 S5 M Sl
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