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Purpose: This study explored the suitability of interventions for medication interruption and intervention preferences.

Methods: Two rounds of Delphi surveys were conducted with 18 expert panels comprising staff (or charge) nurses,
nursing managers, and Quality Improvement (Ql) team nurses working in a tertiary general hospital. For 47 situations
involving the location of interruption, medication step, and source of interruption, the suitability of three interventions
(no-interruption zone, medication safety vest, and education) was evaluated using a 5-point scale.

Results: A total of 51 interventions for each situation were found appropriate by satisfying the degree of convergence
and consensus. Patients or caregivers, peer nurses, doctors, telephones, and call bells were sources of interruption
and were identified as appropriate for the application of interventions. ‘Responding to requests and inquiries’ by patients
or caregivers showed high overall suitability. The nurses’ preferred color for the intervention design (no-interruption
zone, medication safety vest) is blue text on a yellow background. The priority groups for education related to medication
interruptions were patients or caregivers, nurses, and non-nursing staff, in that order.

Conclusion: Effective implementation of tailored intervention strategies that consider the specific characteristics of
medication interruptions is crucial for mitigating interruptions and enhancing patient safety. Comprehensive educational
programs aimed at reducing medication interruptions by improving awareness are necessary. Moreover, future research
should evaluate these strategies in clinical settings to ensure their effectiveness in enhancing patient safety.
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BASE, CINAHL, Web of Science)o|A] £ ESE =
o &3 B F90] (Nurses, Nursing, Interruption,
Medication Interruption, Observational Study) ¥ &
AAF #H FQ90](Medication Interruption, Inter-
ruption Management, Management Strategy)S 7
Asteltt. g AAL S ol RS04 AN &
A7 2Fe] 8-of(Tabard, Vest, Sashes, Lanyard, Edu-
cation, No Interruption Zone, Safety Zone, Quiet

Zone)E AMESI] 271 AAE AN BATES

Table 1. Components of delphi survey questions.

WEZ 5T, BN, 3142, 0/ ¥
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SEHANA 2EFT Y 1T 1692 o, &
o QREE Fui BUE AL 4S540 Y
o EF ARSE 39 4P 9 FA), B 4REE
Zoo] ghests W, FoF ARSE FUL LA
I WY 5 FAHCE ALk, o|HT W8 vt
o 9etel orsluolA FoF 4RSS Frto] WA
She AR AT A9sgT. B 4RsE S
o MBI e FORRA(H YIS, FopEy|, EE
o), % FAGRATA, oA, B W B3R, 24,

No Step Location Source Situation

1 Checking Nurses’ station Nurse Delivery of patient or caregiver requests

prescription

2 Delivery of doctor’s requests

3 Delivery of patient-related information from other departments
4 Doctor Doctor rounds or dressing assistance

5 Seek the nurse in charge to check the patient’s condition

6 Patient or Responding to requests and inquiries

caregiver

7 Patient’s condition changes

8 Call bell Responding to requests and inquiries

9 Patient’s condition changes

10 Phone Checking the patient’s status from other departments or requesting to transfer

a patient to an operating room, etc.

11 Responding to calls from caregivers

12 Alarm Responding to alarms from infusion pumps and other devices
13 Patient room Nurse Delivery of patient or caregiver requests

14 Delivery of doctor’s requests

15 Delivery of patient-related information from other departments
16 Doctor Doctor rounds or dressing assistance

17 Seek the nurse in charge to check the patient’s condition

18 Patient or Responding to requests and inquiries

caregiver
19 Patient’s condition changes
20 Alarm Responding to alarms from infusion pumps and other devices
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Preparin Nurses’ station X R .
21 paring Nurse Delivery of patient or caregiver requests
medication
22 Delivery of doctor’s requests
23 Delivery of patient-related information from other departments
24 Doctor Doctor rounds or dressing assistance
25 Seek the nurse in charge to check the patient’s condition
26 Patient or Responding to requests and inquiries
caregiver
27 Patient’s condition changes
28 Call bell Responding to requests and inquiries
29 Patient’s condition changes
30 Phone Checking the patient’s status from other departments or requesting to transfer
a patient to an operating room, etc.
31 Responding to calls from caregivers
32 Alarm Responding to alarms from infusion pumps and other devices
Patient room
33 Nurse Delivery of patient or caregiver requests
34 Delivery of doctor’s requests
35 Delivery of patient-related information from other departments
36 Doctor Doctor rounds or dressing assistance
37 Seek the nurse in charge to check the patient’s condition
38 Patient or Responding to requests and inquiries
caregiver
39 Patient’s condition changes
40 Alarm Responding to alarms from infusion pumps and other devices
Medication Patient room R . X
41 S . Nurse Delivery of patient or caregiver requests
administration
42 Delivery of doctor’s requests
43 Delivery of patient-related information from other departments
44 Doctor Seek the nurse in charge to check the patient’s condition
45 Patient or Responding to requests and inquiries
caregiver
46 Patient’s condition changes
47 Alarm Responding to alarms from infusion pumps and other devices
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Fo| 2ERAE Aud

3F43%) oz 7 gL, AT B9 it B,

A BE AT 2R 4919 49 HEATAE Y

ZEEAE 47(67%) T LREZEEAL 278 (33%)01 AL, The
4

ol3t WE, 7IE7k 2 28(33%) Holglth ZRFHE B dRtE 7H(100%) BF $715AL QI BEARE WY 47
W AR AE BE 3ud 2%, hesdERet QIts (80%)F 2 1%8(20%)°] AATH(Table 2).
Table 2. Demographic characteristics of the respondents.
(N=18)
Staff (or charge) Nursing QI team
Characteristics Categories nurses managers nurses
n (%) Mean+SD n (%) Mean+SD n (%) Mean+SD
Gender Female 6 (100) 7 (100) 5 (100)
Male 00 00 0
Age (years) 20-29 1(17) 33+4.32 0(0) 46.57+3.77 0 () 47.20+4.75
30-39 4(67) 00 0 (0
40-49 1(17) 5(71) 3 (60)
50-59 0(0) 2(29) 2 (40)
Education Bachelor degree 3 (50) 1(14) 00
>Master degree 3 (50) 6 (86) 5 (100)
Work 5-9 3 (50) 10.64+4.58 0(0) 24.51+3.66 0(0) 19.33+5.67
R 10-14 233) 00) 120
15-19 0 104 2 (40
>20 1(17) 6 (86) 2 (40
Present unit Qa 0 (0) 5.42+2.83 229) 2.65%3.58 0(0) 13.03£3.32
peryenee 12 147 4(57) 00
3-4 2(33) 0(0) 0(0)
5-9 2(33) ) 1 (20)
=10 117 1(14) 4(80)
Departments Medicine 2(33) 3 (43) 0(0)
Surgery 0(0) 1(14) 00
Medicine/Surgery 00 1(14) 00
ICU 2(33) 1(14) 00
QI team 0(0) 0 5 (100)
Others 2(33) 1(14) 00
Work type 3 shift 6 (100) 0 0
Daily 0(0) 7 (100) 5 (100)
Status Staff nurse 2(33) 00 00
Charge nurse 4 (67 0(0) 00
Head nurse 0(0) 7 (100) 0(0)
QI team manager 00 0(0) 1(20)
QI team leader 00 00 4 (80)

ICU=Intensive Care Unit; QI=Quality Improvement; SD=Standard Deviation.
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2. 5ok RS E T FAASF ARE APA oA ARl A 3 BeAmRE e A% S
o o Fob27(3.50+1.12) EA LS Hgale Ho| =
& 232 A" "ol 24 &4 23, s8R VI 7R FYHC], HFH R B RS E FE AT
(0~0.5 o|sh# 9= 7]%(0.75°1)S 55T AFE E SAASE BaAH0lHY B9 3171, HAY 4920
A S WY FAE 7R 13} dupo] 2A] AR F 51707F =&FHAK(Table 3). 949 A=7H7F 1
A s AE0lE 307, WAL 20702 & S070S) ARE E A 249 27 ZAIA RARRE 9| AINISte] AtEo
Aol Uehwtth. 22 duto] RAOIA = TEAFH A & 1, 2% A AT fAFSHA YERTH
Table 3. Context-specific suitability of intervention strategies for medication workflow interruption.
Round 1 Round 2
Step Source Situation Intervention I\:I_esagl Dceog;:::f (],)fecg;i(i I\:I_eszgl Dceogri"e’::f (]))fef;(:z Rank
- gence sensus - gence  sensus
L. Nurses’ station
Checking Patient or ~ Responding to requests and inquiries ED 4.06+1.08 0.5 0.75  4.06+1.08 0.5 0.75 1
prescription - Caregiver NSV 4105 05 075 4%105 05 075 2
Nurse Delivery of patient-related information from ED 3.71+£1.02 0.5 0.75 3.72+0.99  0.38 0.81 3
other departments NSV 367115 038 081 372¢11 038 081 3
Delivery of doctor’s requests NSV 3.67£1.15 0.38 0.81 3.72+1.1 0.38 0.81 3
ED 3.61£0.95 0.5 0.75  3.61+0.95 0.5 0.75 6
Delivery of patient or caregiver requests ED 3.56£0.96 0.5 0.75 3.61£0.95 0.5 0.75 6
NSV 3.5£1.12 0.5 0.75 3.61£1.06 05 0.75 6
Doctor Doctor rounds or dressing assistance NSV 3.5£1.07 0.5 0.75 3.5+1.07 0.5 0.75 10
Seek the nurse in charge to check the patient’s NSV 3.5+1.12 0.5 0.75 3.5+1.12 0.5 0.75 10
condition
Phone Responding to calls from caregivers ED 3.56£1.07 0.5 0.75  3.56+1.07 0.5 0.75 9
NSVY 3.44+1.17 0.88 0.56 3.5+1.12 0.5 0.75 10
Preparing Patient or  Responding to requests and inquiries NIZ 4.56%0.6 0.5 0.8 4.5610.6 0.5 0.8 1
medication - Caregiver NSV 4333058 05 075 433:058 05 075 2
ED 4.17£0.69 0.5 0.75  4.17£0.69 0.5 0.75 4
Nurse Delivery of patient or caregiver requests NIZ 4.18+0.92 0.5 0.75  4.22+0.92 0.5 0.78 3
ED 4.06+0.8 0.5 0.75 4.11£0.81 0.5 0.75 7
Delivery of doctor’s requests NIZ 4.17+£0.9 0.5 0.75 4.1740.9 0.5 0.75 4
ED 3.94+0.78 0 1 3.94+0.78 0 1 10
Delivery of patient-related information from NIZ 4.17+0.9 0.5 0.75 4.17+0.9 0.5 0.75 4
other departments NSV 4094 05 075 406085 05 075 9
ED 3.78£0.79 0.5 0.75  3.78+0.79 0.5 0.75 14
Doctor Doctor rounds or dressing assistance NIZ 4.11£0.87 0.5 0.75  4.11+0.87 0.5 0.75 7
ED 3.83+0.9 0.38 0.81 3.83+£0.9 0.38 0.81 13
NSV 3.78£0.85 0.5 0.75  3.78+0.85 0.5 0.75 14
Seek the nurse in charge to check the patient’s ED 3.78+0.79 0.5 0.75  3.78%£0.79 0.5 0.75 14
condition NSV 367£0.82 05 075 367082 05 075 17
Call bell Responding to requests and inquiries ED 3.94+1.03 0.5 0.75 3.94%1.03 0.5 0.75 10
NSV 3.56£1.01 0.5 0.75  3.56+1.01 0.5 0.75 19
Phone Responding to calls from caregivers ED 3.89+0.99 0.38 0.81 3.89+0.99  0.38 0.81 12
NSV 3.61£1.06 0.5 0.75 3.67%1 0.5 0.75 17
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II. Patient Room

Checking Patient or
prescription Caregiver
Nurse
Doctor
Preparing Patient or
medication Caregiver
Nurse
Doctor
Medication Patient or
administra- Caregiver
tion
Doctor

Responding to requests and inquiries

Delivery of doctor’s requests
Delivery of patient or caregiver requests

Delivery of patient-related information from
other departments

Doctor rounds or dressing assistance

Seek the nurse in charge to check the patient's
condition

Responding to requests and inquiries

Delivery of patient or caregiver requests
Delivery of doctor’s requests

Delivery of patient-related information from
other departments

Seek the nurse in charge to check the patient’s
condition

Doctor rounds or dressing assistance

Responding to requests and inquiries

Seek the nurse in charge to check the patient’s
condition

ED 3.78%1.23 0.38 0.81 3.78%£1.23  0.38 0.81 1

ED 3.5+1.12 0.5 0.75  3.5%1.12 0.5 0.75 2
ED 3.39+1.06 0.5 0.75  3.39£1.06 0.5 0.75 5
ED 3.35£1.08 0.5 0.75  3.39%1.06 0.5 0.75 5

ED 3.44+1.21 0.5 0.75  3.44+1.21 0.5 0.75 3
ED 3.41+1.24 0.5 0.75  3.44+1.21 0.5 0.75 3

NSV 4.11+1.1 0.5 075  411%1.1 0.5 0.75 1
NIZ 4+1.11 0.5 0.75 4+1.11 0.5 0.75 2
ED 3.94+£0.97  0.38 0.81  3.94%£0.97  0.38 0.81 3
ED 3.82+1.04 0 1 3.89+1.05  0.38 0.81 4
ED 3.72£0.99  0.38 0.81  3.72£0.99  0.38 0.81 5
ED 3.67%1 0.5 0.75 3.67+1 0.5 0.75 6

NIZ 3.67£1.05 0.5 0.75  3.67£1.05 0.5 0.75 6
NSV 3.61+1.06 0.5 0.75  3.61£1.06 0.5 0.75 8
ED 3.56£0.96 0.5 0.75  3.56+0.96 0.5 0.75 10
ED 3.61+1.06 0.5 0.75  3.61£1.06 0.5 0.75 8
NSV 4.44%0.68 0.5 0.8  4.44%0.68 0.5 0.8 1
ED 4.29+0.67 0.5 0.75  4.33£0.67 0.5 0.75 2
NIZ 4.17+0.9 0.5 0.75  4.17£0.9 0.5 0.75 3
ED 3.94%0.7 0.38 0.81 3.940.7 0.38 0.81 4

NIZ=No-Interruption Zone; MSV=Medication Safety Vest (including sashes); ED=Education; SD=standard deviation

1) Not agreed on in the first round of Delphi, but agreed on in the second round of Delphi.
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= YdERd T %Liﬂ’ﬂ&i% AL Hoxo] ¥lSF 8
% Al FFERA(4.56+0.60), FF£71(4.33£0.58), i
5(4.17£0.69) FAAZES P%’é}% AT FEITAL
A BoAe] QAR JE 55 A

H14(4.224£0.92) SARHS A '8}% A3 Akl 8
NS AT o FFEHA(4.17£0.90) SAEES A
&ot= A & BEAA ded & #
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Table 4. Required phase and preferred color of NIZ and MSV intervention strategy.

(N=18)
Phase and color n )
NIz MSV
Required phase: Checking prescription 11 (61) 7 (39)
Medication step Preparing medication 18 (100) 12 (67)
Medication administration 11 (61) 17 (94)
Preferred color (B) Yellow - (T) Blue 5(28) 5(28)
(B) Yellow - (T) Red 5(28) 3(17)
(B) Others - (T) Others 8 (44) 10 (56)

NIZ= No-Interruption Zone; MSV= Medication Safety Vest (including sashes); B=Background color; T=Text color.
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4 M Bgo] Bad Yool SAEIE B4 L HEA o] RANS AMSH: W, FAUE AT So] 9l PE

Yo, 284 P, ZEAE AYF AY Y AGt AL U A AT W 208 vebgth, BEAE A

TGS Yool BAgle] FoRIRe] FR43 Foke] AT HUS YOR & TE P SHEIE WAL
5 el P40l e BRo| SHHOR ofFolHoL & &, WA L&, WEAE WE, LelTg 0|9l

ohx SEPOH, B4t U BER Yol A9 dyiast

Table 5. Priority of education group and education content for education intervention.

Priority by education content

Priority Groups
Priority Education content
1 Patient or care giver 1 Importance of medication work
2 Risk of medication interruptions
3 How to communicate with the nurse in charge when administering medication
4 Regular time of medication work
5 Interventions
6 Nurse work procedure
2 Nurse 1 Risk of medication interruptions
2 Importance of medication work
3 Intervention
4 How to respond to the phone call
3 Staff 1 Importance of medication work
(exclude nurse)
2 Risk of medication interruptions
3 Intervention
4 Nurse work procedure
5 Regular time of medication work
V. I el =it
ol AolA A Y HoArt S FAY of Tt
o A= =l =7 Aol AT FF AFSE T HIAQ HSHF 8 A2 BuAe SHA Aol TA
o SRS NEs] Aote] AE7he HALR keA glo] RoF S HAE AT AT AR BHESY
o] FoF AFoE ST ARE AL AT A 7P A vEtdth Ao wEY, R d B
TE ARG 2AF 2T & 51709 B AR eE 2 A9 FE 932 1T 4 e SHoIem28], B9
498 FANY0l BEEoH, FoARst SHEE  Sha Fue] A9 FoF 3ol Hlste] M%7 okt
& 9 RORRH, FT G Ao uet A3 FAMLl  [20]. EAE AFE 2T A SHEAE s o
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