The Development and Effectiveness of a Program to Prevent Ventilator Associated
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Purpose: This study developed and evaluated a systematic intervention among medical ICU nurses for preventing
ventilator-associated pneumonia (hereafter VAP). Methods: A VAP prevention program was proposed based on a
literature review, revised to fit the target situation, and validated. It was composed of one-time interventions including
education, pamphlets, hand cultures, and a quiz event, as well as repeated interventions such as posters, reminders,
posting hand culture results, and performance feedback. A simulated control group pretest-posttest design was used
to verify the effectiveness of the VAP control program. The incidence of VAP among ICU patients was measured
both during 3 months before (n=80) and during 3 months after (n=75) intervention. Results: The VAP prevention
program’s effectiveness, with a pre-intervention VAP rate of 17.38 and post-intervention rate of 11.04 per 1,000
ventilator days, showed a clinical tendency to decrease, but the difference was not statistically significant (p=.750).
Conclusion: A VAP prevention program of multiple interventions can be useful in decreasing the VAP rate. Given
that the monthly decrease in the VAP rate was not considered statistically significant, long-term research needs
to be done. Additionally, since this study targeted only nurses, it is suggested that future research targets other
health care workers who can influence VAP rates.
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<—» , VAP rate surveillance period; VAP, ventilator-associated pneumonia.

Fig. 1. Study design for the evaluation of program effectiveness.
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Table 1. VAP prevention program content and period
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Type Contents Periods Intervention method
One-time Education June 1 - One hour training session on VAP management; education
intervention materials supplied to all nurses.

Pamphlet June 5 - Production and distribution of pamphlets focused on the
necessary and poorly understood aspects of VAP manage-
ment

Hand culture 2" week, June - Taking hand cultures before and after washing hands and
distributing an information sheet to show the effect and
importance of hand washing

Quiz event 4™ week, June - Prize given after solving a problem to confirm the aware-
ness level and increased knowledge regarding VAP
management.

Repeated Poster and o week, June - Placing posters in 5 ICU locations to increase awareness
interventions reminder 4™ week, Sep - Posting notices for nurses at all 21 tables

Performance o week, June - Further individual education given on areas of poor

feed-back 4™ week, Sep performance discovered through continual monitoring.

4" week, June
4™ week, Sep

Posting hand
culture result

- Post a sample result from the hand cultures in the ICU.

VAP, ventilator-associated pneumonia; ICU, intensive care unit
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Fig. 2. The effect of the VAP prevention program on
pre and post intervention.
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Table 2. Homogeneity test of sociodemographic and disease related characteristics between two groups (N=155)

Pre-intervention (n=80)  Post-intervention (n=75) )

Characteristics Categories X" ort p
n (%) or M+ SD n (%) or M+ SD

Sex Male 52 (65.0) 57 (76.0)

Female 28 (35.0) 18 (24.0) 2.94 229
Age (yrs) 61.10 £ 15.22 60.32 £ 15.22 101.73 325
Medical dept Pulmonary 62 (77.5) 47 (62.7)

Gastroenterology 6(7.5) 6(8.0)

Hematology/oncology 4(5.0) 4(5.3)

Neurology 3(3.8) 6(8.0) 1686 077

Nephrology 3(3.8) 5(6.7)

other 2(2.5) 7(9.3)
ICU days 23.41+£21.63 28.06 + 27.46 91.69 218
Albumin level (mg/dL) 2.57+0.53 2.58 +0.66 66.02 219
TPN Yes 75 (93.8) 63 (84.0)

No 5(6.3) 12 (16.0) 3.92 141
APACHE 1II scores (pts) 80.95+21.45 72.53 +£25.33 135.57 446
Ventilator days 20.43 £20.45 22.08 £22.98 72.18 538
Intubation days 12.89+10.84 22.08 +22.86 58.04 .686
Nasogastric tube days 20.79 £ 20.69 22.51+£22.88 76.23 536
Tracheostomy Yes 19 (23.7) 28(37.3) 457 102

No 61 (76.3) 47 (62.7)
Tracheostomy days 5.80+16.95 9.61 +£20.42 53.57 153
Gastric gavage Yes 27(33.7) 16 (21.3)

No 53 (66.3) 59 (78.7) 724 124
Antibiotics Yes 80 (100.0) 75 (100.0)

No 0(0.0) 0(0.0)
Steroids Yes 41 (51.3) 31(41.3)

No 39 (48.8) 44 (58.7) 1.53 465
Chest physical therapy Yes 10 (12.5) 5(6.7) 236 307

No 70 (87.5) 70 (93.3)
Times admitted to ICU 1 time 72 (90.0) 64 (85.1)

2 times 5(6.3) 9(12.2) 12.68 .068

3 or more 3(3.8) 2(2.7)

VAP, ventilator-associated pneumonia; APACHE III score; acute physiology and chronic health evaluation III score; ICU,
intensive care unit; TPN, total parenteral nutrition.

Herbert(2006)2] ¢l Lol 4] VAP A& o] 43% 743 A ZAo A 878U o] TR O AL Ao A=

AT GAE ATE Har 12,9900} WHlato] 7]7ko] @itk Jin2005)2] 2
QAT HFY] HEUNE VAP AR 717he A oA 1159900]E AT} HlslE vt Aol
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Table 3. Monthly number of ventilator days, number of VAP outbreaks and VAP rate

Surveillance period (month) Number of ventilator days Number of VAP VAP rate™ p

3 206 4 19.41
4 345 7 20.29
5 427 6 14.05

pre-test (3, 4, 5) 978 17 17.38
7 362 5.53
8 294 23.81
9 340 2 5.88

post-test (7, 8, 9) 996 11 11.04 750

Nmber of VAP

*VAP rate =

Nmberof Ventilator days

Table 4. Length of VAP outbreak (days)

Pre- Post-
intervention  intervention t p
M+ SD M+ SD

Length of VAP

78 £ 4. 905, -2. .
outbreak (days) 8.78 £4.545 12.90£5.685 -2.10 .045

p <.05.

VAP, ventilator-associated pneumonia.
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A w4717 B AUHOD B HHS Shn AU ek 759e] FHAL VAP MRS 245
B Bl guE e Hek ok 24 AR SPSSWIN 140 T2 8L o8}
N AN} A e AL ol AR} ol of 7|47 B, ¥test, log rank testE o] §5Ho] 4]
Zpol5 HRAAL FYH Aol WSS AA =S} ofF Stttk ZE VAP o T2 A S
Srb B AR MUHT GrkHer Kim, & Kim, Al S5k ERE3L 9Io) S A 3
2008; Kim & Choi, 1999; Lee, So, & Cho, 2005; Yoo =9] VAP HHRYES ZARSH 23} VAP HAES =4
et al.,, 2003). T3+ Alqf 7FEARS] A9 WA G| of 7 37§ B<QF 17.38(1,000 ventilator-daysd Y 7<4=)
gk A|4o] REstal o FEoz Q) oY oA SA & 371§ 11042 36.5% st ont
A BaEkar shlek wEhA At Qo] FebAbd SARCE FoshA] ATk
of Wiz A =W VAPE =3t Uzt el thet A olggt A¥E Fslo] VAP o T2 VAP
Al ofue} o] Y7t HFE A b2 AHjo|BR 27 of ol et = A=t7F minlste v= CDCO| 4
o VAP o} &l yhejo] w3l ngo] o]Fo] Aok & WA S Wosto] 285kd oA U AA
Zoltt. ol wE ApEshe wgo] o]Fof Aof & of SrE=S FeA A VAP ool &ga 4= 3§l
Aol 24 FANHE 9IRE o] ofy e} vk A<l = Aot olHe Al ZraHSE FE &
T2 90| #go] g-HTh AgtollAl= VAP ool tigt o]3i=o} VAP HAE

VAP WA Eo] FAHCRE {23t Zpol& HolA|= ol BAE A ATE Y ¢ US AR
WO AFAE AT VAP o 22T A8 ZIdgeh & AFEYE BEdE v 2ol Aldst
g A¥= VAP HAES Fashet 2t S LA} it
gl = AUch VAP= FebAbdol #AE o7 ¢l AR, & AFelA 9] VAP o 25 o] g3t
g9 W E 5718E 8 WAE o e FAE AN e shglal (teAbse] AN
S A B B35S T AKAEE fAske A F oA A& o s TS AEstiy] dizol H
f3} oFEaRvhE EZPSIRLE FEHAFNA = thEtAlA

A HIZ 3T VAP oS P8 SEAMEAE
V. 2E % NY VAP Ao #rols]= oA}, B, E2|X| &AL A
AL 52 ZFote RIS AlAg:

2 A= 71 VAP o Z2I95} VAP A EA, VAP &S SEAH A o]F 27
He wastol MATIN AT ATUS FH  ASRE SR AS T 2 QToIAE FBA
o= VAPO] THEF SA AT AAA ol Z2aW AR 2ABIHOnE ShAT oML S84 |
= st o] z2ads Wi SeA THaAeA A o]Fo] A&HH S} ZAE & A AARI:
qgsjol 1 AnE UES] Sdelel AEEUTE AU, VAP SAES U WAl s, A9Hel
VAP o ZRoIgle] AMTbee BANA W AW 2919 288 S denw oF wAs| 93 4]
T RS Bl ZRawe] 29S AHSAL olF  HQl 2AE WS AT AT
Zreiel w4 39, SEIIUT o)A 19, yat Foka
Al 2=27}FA) 101, Zrdae] 7Es AL A 7ES AL 3919] References
BRE 022 AX 3% Z2awg P
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