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Current Status of Building Intelligent Pharmacy in China: A Cross-sectional Study

YAN Yingying, SONG Zaiwei, YANG Li, ZHAO Rongsheng"(Department of Pharmacy, Peking University Third
Hospital, Beijing 100191, China)

ABSTRACT: OBJECTIVE To evaluate the current status of hospital pharmacy automation and intelligent technology, and to
provide references for the development of intelligent pharmacy in China. METHODS A cross-sectional study was conducted
and questionares were collected by convenience sampling to understand the current status of building intelligent pharmacy in
China. Hospitals were separated into different areas, levels and types, and the disparities in intelligent pharmacy construction
were studied. For the statistical analysis, STATA 14.0 and SPSS 26 were used. RESULTS A total of 199 hospitals were
included covering 30 provinces in China. There were 156(78.39%) tertiary hospitals; 90(45.23%) hospitals in the eastern area,
23(11.56%) in the central area, and 86(42.22%) in the western area. There were 127(63.82%) hospitals carried out the
construction of smart pharmacies, while mostly were tertiary hospitals(124, 97.64%), and only 3(2.36%) hospitals were
non-tertiary hospitals. The percentages of intelligent equipment coverage in drug storehouse, outpatient pharmacy, inpatient
pharmacy, pharmacy intravenous admixture services, and surgical pharmacy were 107(53.77%), 123(61.80%), 127(63.82%), and
103(51.76%) and 94(43.24%), respectively. There was a difference in the coverage rate of equipment in each pharmacy which the
whole process coverage rate was 5.03%—13.57%. The construction of intelligent pharmacy varies greatly in different angles,
including that the east and central regions were significantly higher than those in the west, general hospitals and specialized
hospitals were significantly better than traditional Chinese medicine hospitals in outpatient pharmacy, inpatient pharmacy and
pharmacy intravenous admixture services. CONCLUSION The overall trend of intelligent pharmacy development in China is
good. Sixty percent hospitals are equipped with intelligent equipment and forty percent hospitals are equipped in all main
pharmacy. However, there are problems such as poor coverage of the whole process, unbalanced regional development,
unbalanced development of hospitals at different levels and unbalanced development of different pharmacy. There are many
needs to fill the gaps, clarify the definitions of intelligent pharmacy, and rapidly promote the construction of intelligent pharmacy
that use multi-level angles and the concept of pharmacy management in the future.
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Fig. 1 Development of intelligent pharmacy in general
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Fig. 2 Development of intelligent pharmacy in different areas
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Tab. 1 Construction of intelligent drug storehouse between different areas n(%)
B PR K (n=90) R (n=23) PEHR(n=86) it P
LT SPD 11 24 it b B 4 R R AL U A B X 45(50.00)* 9(39.13)* 14(16.28)° 68(34.17) <0.001
AR 5% B R 62(68.89) 18(78.26) 21(24.42)° 101(50.75) <0.001
A Sh ks A R 4t 38(42.22) 10(43.48) 10(11.63)° 58(29.15) <0.001
RN RS 33(36.67)° 10(43.48) 6(6.98) 49(24.62) <0.001
JEFAL R S 62(68.89) 18(78.26)* 21(24.42)° 101(50.75) <0.001

T BANIE AT 2 A F RG22 5

Note: There was no statistical difference between the two groups with the same superscript letter.
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Tab. 2 Construction of intelligent outpatient pharmacy between different areas n(%)
5 AL 5B B A0 ARH(1=90) Hr(n=23) Pa(n=86) &it P
ERIETEIEIRE HINEREESS 68(75.56)" 16(69.57) 26(30.23)® 110(55.28) <0.001
B e fE A 58(64.44) 13(56.52)® 21(24.42)° 92(46.23) <0.001
BRER A& 61(67.78)" 14(60.87) 23(26.74)® 98(49.25) <0.001
AT e ke B R A SR R E 49(54.44) 14(60.87)* 22(25.58)° 85(42.71) 0.000 1
255 H SR E A 44(48.89) 8(34.78)*> 14(16.28)° 66(33.17) <0.001
BB RS 35(38.89)° 6(26.09)*b 10(11.63)° 51(25.63) 0.000 2
SRR 24 R B R A 49(54.44) 13(56.52) 22(25.58)° 84(42.21) 0.000 2
e nigipR% 32(35.56)" 6(26.09)>> 9(10.47) 47(23.62) 0.000 4
B p 27(30.00)° 3(13.04)0 12(13.95) 42(21.11) 0.020 1
PR HEVRZ RS 10(11.11) 0(0.00) 3(3.49) 13(6.53) 0.049 7
FR 2T R F B R 2 R G 19(21.11)e 2(8.70)° 12(13.95)z 33(16.58) 0.246 8
h e [ BT R G 9(10.00) 3(13.04) 7(8.14) 19(9.55) 0.761 8
T B AR TR 2 RIS 2R 2
Note: There was no statistical difference between the two groups with the same superscript letter.
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Tab.3 Regional comparison of smart inpatient/central pharmacy construction n(%)
IEISE A= 2~ FA ARFB(n=90) ik (n=23) PER(n=86) it P
B REITIERG 77(85.56) 19(82.61)° 31(36.05)° 127(63.82) <0.001
9 X2 P AR R G 63(70.00) 13(56.52)® 17(19.77)® 93(46.73) <0.001
BT ARGk & 48(53.33)" 9(39.13) 13(15.12)® 70(35.18) <0.001
11 R 24 B30 4 R G 62(68.89)* 12(52.17) 16(18.60)° 90(45.23) <0.001

1A SR 2 R s 11(12.22) 0(0.00)* 3(3.49) 14(7.04) 0.041

1R 24 B30 A X R 4 31(34.44) 7(30.43) 9(10.47)® 47(23.62) 0.000 6
BREMIIZ L RS 36(40.00) 11(47.83) 13(15.12)° 60(30.15) 0.000 2
Brenr i RS 33(36.67)" 5(21.74)*0 10(11.63)® 48(24.12) 0.000 5

T " Fisher M#MMERY: . BATME I AR 2 A LRI 2R

Note: * meant Fisher exact probability method. There was no statistical difference between the two groups with the same superscript letter.

T4 BEHRKAYEEF CBRZREHLEK

Tab. 4 Comparison of construction area of intelligent PIVAS n(%)

[EI-RIASES S 24 R (n=90) i (n=23) PR (n=86) it P
BRIE RS 34(37.78) 9(39.13) 9(10.47)® 52(26.13) 0.000 1
SEHEBL 20(22.22) 9(39.13)* 7(8.14)° 36(18.09) 0.001 1
A sh% 740 25(27.78)? 13(56.52)° 8(9.30)° 46(23.12) <0.001
BN RS 39(43.33) 18(78.26)° 18(20.93)° 75(37.69) <0.001
e H SIHBL RS 17(18.89)? 8(34.78) 5(5.81)° 30(15.08) 0.001
HE RS 23(25.56)* 6(26.09)*° 9(10.47)° 38(19.10) 0.025 9
PIVAS EWE# 5 &M R4 56(62.22)" 18(78.26)* 23(26.74)° 97(48.74) <0.001
BHEYMIZ R RS 29(32.22)* 6(26.09)*P 11(12.79) 46(23.12) 0.008 8

E: "y Fisher KiBaMERE . HATMIA L Abrsbb 2 4IRS 22 5%

Note: * meant Fisher exact probability method. There was no statistical difference between the two groups with the same superscript letter.
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