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Effect of Multifaceted Interventions for Ward Nurses on the Storage, Conditions, and
Transportation of Specimens for Microbial Culture

Cho, Min Jung'- Jeong, Jae Sim*- Kim, Yoon Hee'
'Department of Nursing, Asan Medical Center, Seoul; 2Department of Clinical Nursing, Graduate School of Industry, University of Ulsan, Seoul, Korea

Purpose: The purpose of this study was to provide multifaceted interventions for nurses and to confirm changes in their knowledge,
perception, and actual practice on the adequate storage, conditions, and transportation of culture specimens. Methods: A one-
group pretest-posttest experimental design was conducted with 41 nurses in two general wards of a tertiary acute care hospital in
Seoul. Multifaceted interventions including education, feedback, posting guidelines and reminders, and improvement in specimen
management accessibility were provided from May 2019 to January 2020. Outcomes were measured before and after the interven-
tions. Knowledge and perception of the nurses were evaluated using self-reported questionnaires and actual practice by observation.
Results: After the interventions, the average knowledge score on transportation time was significantly increased (Z=-4.89, p < .001).
However, the knowledge score on storage methods was not significantly increased. The perception score was significantly increased
(t=-3.19, p=.003). The proportion of specimen storage times, places, and conditions managed properly was significantly increased
from 43.0% (46/107) to 77.1% (84/109) (p < .001). The average transportation time of blood samples to the laboratory significantly
decreased from 3 hours 36 minutes (+ 1 hour 52 minutes) to 3 hours 1 minute (£ 1 hour 41 minutes) (t=2.51, p=.013).The percent-
age of blood culture specimens arriving within 2 hours was increased significantly from 22.9% to 39.2% (x*=6.90, p=.009). Conclu-
sion: The interventions were effective. However, some specimens remained in the ward longer than expected after the interventions.
This requires further interventions.
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Table 1. Demographic Characteristics of Subjects (N=41)

Variables Categories  n (%) or M+SD
Age (yr) 20-29 33(80.5)
30-39 6(14.6)
>40 2(49)
2766+513
Gender Female 40 (97.6)
Male 1(24)
Marital status Unmarried 36(87.8)
Married 5(122)
Education Associate 1(24)
Bachelor 39(95.2)
> Master 1(24)
Department Ward 20 (48.8)
ICU 21(51.2)
Total clinical career (month) <12 8(19.5)
12-35 12(293)
<36 21(51.2)
55.51+61.30
Education on storage and transportation of ~ Educated 13(31.7)
culture test specimens before this study Noteducated — 28(68.3)
M= Mean; SD = Standard deviation.
AHE©] 390%-70.7%2 S7FFAL, HE ol A AE=
7ol S71skAT FXH 7 AL A O] Hak

off Tk A 212 FA] A &5 ARl ek 2|4 Hrk= Zdukal e
%%‘zk—t—tﬂ & 8709 2o Bt A e S A 510 (+
85)7§0ll 4] A & W 5.78 (+1.57)7H & S-2]8t z}o|7} $lich
(Table 2). Zt R 2 Ao Hed FA 5 FoN(Z=-775, p<.001), |
=M (Z=-2.50, p=.012), HHA(Z = 2.18, p=029), H]7F =2
WAz = 252, p=012)9] B4 FA F folelA 2715}
S}, ¥, HH ool A, B0t F4 ulg HAR]

ol Aol7} lgirHTable ).
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Table 2. Knowledge Scores Regarding Transport Time and Storage Method of Culture Test Specimens (N=41)
| No. of correct answers for transport time n (%) No. of correct answers for storage method n (%)
tem
Before After Z(p) Before After Z(p)ort(p)
Blood culture 6(14.6) 29 (70.7) -460(<.001) 4 (58.5) 9(95.1) -7.75(<.001)
Urine culture 7(17.1) 27 (65.9) -408 (<.001) 32(78.0) 2(78.0) 0.00(<.999)
Cerebrospinal fluid for bacterial culture 4(9.8) 21(51.2) -3.55(<.001) 2(53.7) 2(78.0) -2.50(012)
Cerebrospinal fluid for virus detection 13(31.7) 29 (70.7) -3.27 (001) 17 (41.5) 26 (63.4) -1.96 (.050)
Sputum culture 4(9.8) 26 (634) -4.16 (<.001) 34(82.9) 7(90.2) -1.00(317)
Stool culture 6 (14.6) 16 (39.0) -2.36 (018) 27 (65.9) 6 (87.8) -2.18 (029)
Rectal swab culture 3(7.3) 23 (56.1) -4.26 (<.001) NA NA NA
Ascites and pleural fluid culture 2(49) 20 (48.8) -4.03 (<.001) 29(70.7) 32(78.0) -0.78 (44)
Nasal swab culture 4(9.8) 18(43.9) -3.74 (< .001) 24.(58.5) 35(854) -252(012)
Total No. of correct answers, M+ SD 1.20+1.12 510+3.20 -4.89 (<.001) 510+1.85 578+157 -1.78 (082)"
"paired t-test.
NA =Not applicable; M= Mean; SD = Standard deviation.
Table 3. Perceptions Related to Storage and Transportation of Culture Test Specimens (N=41)
Before intervention n (%) After intervention n (%)

Z (p) or

fams Strongly . Strongly .
N — Disagree Agree Strongly M£SD E—_ Disagree Agree Strongly M£SD t(p)

(2) (3)  agree (4) 2 (3) agree (4)

M (1
The hospital where you work provides 0(0) 12(29.3) 24(585) 5(12.2) 2.83+0.63 0(0) 3(73) 25(61.0) 13(31.7) 3.24+0.58 -3.04(002)
precise guidelines for the storage and
transportation of culture test specimens
Proper storage of culture test specimensis 0(0) 1(24) 17415) 23(56.1) 3.54+0.55 00) 00 11268 30(73.2) 3.73+£045 -1.79 (074)
important for accurate diagnosis.
Proper transportation of culture test 00) 0(0) 16(39.0) 25(61.0) 3.61+049 00) 0(0) 10(244) 31(756) 376+044 -1.6(109)
specimens to the laboratory in a timely
manner is important for accurate
diagnosis
There are sufficient human resources to 1(24) 25(61.0) 13(31.7) 2(4.9) 2394063 1(24) 15(36.6) 17(41.5) 8(19.5) 2.78+0.79 -2.62 (009)
collect culture test specimens from the
hospitals in which you work
Collection of culture test specimensinthe  0(0) 22(53.7) 17(41.5) 2(49)  2.51+0.60 1(24) 1536.6) 15(36.6) 10(244) 283+083 -2.02(044)
hospitals where you work is very efficient
Total 14.88+£1.99 1634+241 -3.19 (003)!

"paired t-test.
M= Mean; SD = Standard deviation.

oR=rhal wa} 9, A Tl 39.0% (1641)0] SIS GR=th  52.2%004 93.8% 2 (p=012), ThHEICF HA] 6.3%0l|4] 375%2(p=
AL EHSIGIAL, ¢1A] Haple ROl S7FSHATHZ = -2.62, p=044).  019), AN ufFHAR} 25.0%21 4] 100.0%=(p=011), H] 7+ =
R kS Sfal vl AAIE AEsA Basla AEet Al R B FEARE41.7%01 4 86.7%2(p=.005) 2/ BlEo] frofsHA
el Atz E5ste o] Foside evdle s A4 S7Isiden, @9, &0, B vjokdAlb = $4 A5z 2
2} 97.6%, 100.0%7} 523l TA) Folle FAH SR Fofet Ak FHA}o|7F QISIT(Table 4).

= 2 TH(Table 3).

o

5 B 2e £ LA

4, BHOIZIAL Z4A| B2| A2 2y HfoFEAL BAIS o 2 e Hp7iAe) 228 A
%zﬁxduﬂowwwﬂ ] Ao ARA ulS- 430% U6/107 A A7 % 22570 BRI Ak B4 A GAIC) AFRE AR

oI 234 5 77.1% (84/1097) 2 -2l5HA) 27181 p<.00). 47 2R E)E A7 Bk 3AITE 368 (£ 1A17F 522)0)4 L,
= ZH41R) 02 EAF 0.2 o3t 2jo]7}

[}
7d5<ﬂ HR SA A5 A8 vl AuEE, A A A T AR IRE IR
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Table 4. Observation of Appropriateness of Culture Specimens Handling
Before intervention (N=107) After intervention (N=109)
: n (%) n (%)
Specimen Satisfied all Satisfied all p-value
Storage Storage StOrage  three variables Storage Storage Storage  three variables
time place condition time place condition
Blood culture 6/14(429) 13/14(929) 14/14(100.0) 4(429) 34/49 (694)  49/49(100.0) 49/49 (100.0) 34/49 (69.4) 114
Sputum culture 12/23(52.2)  17/23(739)  23/23(100.0) 12/23 (52.2) 15/16(93.8)  16/16(100.0) 16/16(100.0) 15/16(93.8) 012
Urine culture 5/8(62.5) 5/8(62.5) 8/8(100.0) 5/8 (62.5) 5/7 (714) 5/7 (714) 7/7 (100.0) 5/7(714) <.999
Stool culture 2/16 (12.5) 6/16 (37.5)  12/16(75.0) 1/16 (6.3) 6/8 (70.5) 3/8(37.5) 8/8 (100.0) 3/8(37.5) 019
CSF culture 3/4(75.5) /4(25.0) 4/4(100.0) 1/4(25.0) 10/10(100.0) 10/10(100.0) 10/10(100.0) 10/10(100.0) on
Pleural fluid culture 0/2 (0.0) 0/2( 0) 2/2(100.0) 0/2 (0. ) 0 0 0 0 NA
Ascites culture 1216 (75.0)  12/16(75.0) 15/16(93.8)  11/16 (688 4/4(1000)  4/4(1000)  4/4(100.0) 4/4(100.0) 530
Nasal swab culture  10/24(41.7)  20/24(83.3)  24/24(100.0) 10/24 (41. 7) 13/15(86.7)  14/15(933) 15/15(100.0) 13/15(86.7) 005
Total 46/107 (43.0) 84/109 (77.1) <.001
NA=Not applicable.
40 38 e
Transport within 2 hr: 24/105 (22.9%) — 47/120 (39.2%) (x*=6.90, p=.009)
35
30 b 29 28 = Before intervention (n= 105) median transport time: 3 hr 36 min (+ 1 hr, 52 min)
o = After intervention (n=120) median transport time: 3 hr 1 min (+ 1 hr, 41 min)
g 5 by) (t=251,p=1013)
5 2020
5 20
£
S 15 F 13, 13
9
10
/ 6
5 . I 3
0 - 00 . 0
<9 <10
Hour
Figure 1.Total time from collection to laboratory of blood culture specimen.
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