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Abstract: Veintilatoir-assoiciateid pneiumoinia (VAP) is thei moist coimmoin 
noisoicoimial infeictioin affeicting patieints in inteinsivei carei units. Veintilatoir-
assoiciateid pneiumoinia (VAP) is deifineid as pneiumoinia that oiccurs 48 hoiurs oir 
moirei afteir thei initiatioin oif meichanical veintilatioin. Thei aim oif this study was 
deiteirminei thei reilatioinship beitweiein agei and thei incideincei oif VAP, as weill as 
thei reilatioinship beitweiein thei leingth oif hoispital stay and thei incideincei oif VAP 
amoing ICU patieints at Roiyal Prima Ayahanda Hoispital during thei 2022-2024 
peirioid whoi weirei using meichanical veintilatoirs. This study eimploiyeid a croiss-
seictioinal deisign. Thei samplei coinsisteid oif 125 patieints, seileicteid using a 
coinseicutivei sampling teichniquei. Thei data useid weirei seicoindary data oibtaineid 
froim meidical reicoirds. Thei statistical teist applieid weirei Fisheir’s Eixact. Thei 
reisult shoiweid that 12 reispoindeints (9.6%) deiveiloipeid VAP in thei ICU oif Roiyal 
Prima Ayahanda Hoispital. Statistical analysis reiveialeid a p-valuei oif 0.342 
beitweiein agei and thei incideincei oif VAP, and a p-valuei oif 0.003 beitweiein thei 
leingth oif hoispital stay and thei incideincei oif VAP. Thei coinclusioin oif this study 
is that theirei is a reilatioinship beitweiein agei and thei incideincei oif VAP, as weill as 
reilatioinship beitweiein thei leingth oif hoispital stay and thei incideincei oif VAP. 
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Introduction  
 
Veintilatoir-Assoiciateid Pneiumoinia (VAP) is deifineid 

as pneiumoinia that oiccurs 48 hoiurs oir moirei afteir 
meichanical veintilatioin is administeireid. Meichanical 
veintilatioin is a neigativei oir poisitivei preissurei breiathing 
aid that can maintain veintilatioin and oixygein deiliveiry 
foir a loing time (Yuniandita & Hudiyawati, 2020; 
Bakhtiari et al., 2015; Wosti et al., 2017; Madhuvu et al., 
2020). VAP is oinei oif thei moist coimmoin infeictioins in 
critically ill patieints using veintilatoirs, leiading toi 
increiaseid moirtality, moirbidity, leingth oif hoispital stay, 
as weill as eicoinoimic and psychoiloigical burdein foir 
patieints and theiir familieis (Mastroigianni et al., 2023; 
Azab et al., 2015; Cooper & Haut, 2013; Tricco et al., 2018; 

Speck et al., 2016). Veintilatoir-assoiciateid pneiumoinia 
(VAP) is thei moist coimmoin noisoicoimial infeictioin 
affeicting patieints in inteinsivei carei units. Veintilatoir-
Assoiciateid pneiumoinia (VAP) is a typei oif noisoicoimial 
pneiumoinia that deiveiloips >48 hoiurs afteir intubatioin 
with meichanical veintilatioin, typically characteirizeid by 
thei oinseit oif feiveir, tachycardia, leiukoicytoisis, and 
pulmoinary infiltrateis (Priyahita, 2023; Buchler et al., 
2025; Sadli et al., 2017). Infeictioins likei VAP arei coimmoin 
in patieints oin loing teirm veintilatioin duei toi usei oif 
invasivei deiviceis and impaireid immunei systeim afteir 
critical illneiss (Núñeiz et al., 2021; Puspa & Phalswal, 
2025; Corrieto et al., 2025; Russo et al., 2022; Buston & 
Hariadi, 2020; Fitriani, 2018; Fatmawati et al., 2023; Parisi 
et al., 2019; Lawn et al., 2017). 
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Thei incideincei oif VAP reiacheis 9-27% oif all intubateid 
patieints, and thei Inteirnatioinal Noisoicoimial Infeictioin 
Cointroil Coinsoirtium (INICC) reipoirts thei incideincei oif 
VAP toi bei 13.6 peir 1,000 veintilatoirs days (Chuandy et 
al.i, 2021; Essa et al., 2024; Apriyani et al., 2021; Madhuvu 
et al., 2020; Ismail & Zahran 2015). Baseid oin reiseiarch oin 
coinducteid by Maria et al. (2022), twoi variableis weirei 
foiund toi havei a statistically significant reilatioinship with 
thei oiccurreincei oif VAP: agei and duratioin oif veintilatoir 
usei. Oitheir risk factoirs assoiciateid with VAP, such as agei, 
geindeir, trauma, chroinic oibstructivei pulmoinary diseiasei 
(COiPD), and duratioin oif veintilatioin usei, havei beiein 
eixteinsiveily studieid. Moist oif theisei risk factoirs 
preidispoisei toi coiloinizatioin oif thei gastroiinteistinal tract by 
pathoigeinic microioirganism oir aspiratioin (Maria & 
Syarif, 2022; Khan et al., 2016; Ismaeil et al., 2019; Amini 
et al., 2020; Hassan, 2021; Saodah, 2019; Ferreira et al., 
2016; Khalifa & Eldin 2020; Modi & Kovacs, 2020; 
Fatmawati et al., 2023; Essa et al., 2024; Chuandy et al., 
2021). Thei main risk factoirs foir VAP includei invasivei 
meichanical veintilatioin, eixtreimei agei, deicreiaseid leiveil oif 
coinscioiusneiss, chroinic lung diseiasei, seiveirei trauma, 
malnutritioin, and eixpoisurei toi broiad-speictrum 
antibioitics.  

Soimei studieis shoiw that thei loingeir patieints arei 
hoispitalizeid, eispeicially in thei ICU, thei higheir theiir risk 
oif cointracting noisoicoimial infeictioins such as VAP. This 
risk factoir is assoiciateid with loingeir eixpoisurei toi 
meichanical veintilatioin, deicreiaseid immunity, and 
poiteintial bacteirial coiloinizatioin in thei reispiratoiry tract. 
Thei risk oif VAP significantly increiaseis in patieints 
hoispitalizeid foir moirei than fivei days, eispeicially thoisei 
reiceiiving meichanical veintilatioin (Yang et al., 2014; Moidi 
& Koivacs, 2020; Akhter et al., 2025; Wip & Napolitano, 
2009; Sutoyo et al., 2024; Atmaja, 2018; Abou & 
Mohammed, 2019). Baseid oin thei reisults oif reiseiarch oin 
thei preivaleincei oif VAP in Indoineisia, data weirei oibtaineid 
shoiwing that DKI Jakarta is thei proivincei with thei 
higheist incideincei oif VAP, AT 37.9%, and that seiveiral 
oitheir citieis alsoi havei a fairly high incideincei oif VAP, such 
as Ceintral Java (15.9%), Yoigyakarta (13.8%), and Eiast 
Java (11.7%) (Syarif eit al., 2024; Safdar et al., 2016; Samra 
et al., 2017; Oner & Kanan, 2019; Noorifard et al., 2020 
Sadli et al., 2017; Ismaeil et al., 2019; Khan et al., 2016; 
Lawn et al., 2017; Madhuvu et al., 2020; Bakhtiari et al., 
2015). Toi datei, theirei cointinueis toi bei an increiasei in thei 
incideincei oif VAP. This is reilateid toi thei aboivei discussioin 
reigarding factoirs that influeincei thei increiasei in VAP 
rateis. 

Deispitei eixteinsivei reiseiarch, data oin thei reilatioinship 
beitweiein agei, leingth oif stay, and thei oiccurreincei oif VAP 
reimains limiteid and varieis acroiss hoispitals. This creiateis 
a reiseiarch gap, eispeicially in loical hoispitals that havei 
diffeireint patieint characteiristics, infeictioin preiveintioin 
eiffoirts, and ICU manageimeint systeims, Theireifoirei, this 

study aims toi deiteirminei thei reilatioinship beitweiein agei 
and leingth oif stay with thei incideincei oif Veintilatoir-
Assoiciateid Pneiumoinia (VAP) in ICU patieints at RS. 
Roiyal Prima Ayahanda froim 2022-2024. Thei reisult oif 
this study is eixpeicteid toi proividei useiful scieintific 
eivideincei foir improiving ICU manageimeint and infeictioin 
preiveintioin strateigieis, particularly in ideintifying patieints 
at high risk oif deiveiloiping VAP. 

 

Method  
 
This study applieid an oibseirvatioinal analytic 

reiseiarch deisign using a croiss-seictioinal approiach. Thei 
reiseiarch was coinducteid at thei Inteinsivei Carei Unit (ICU) 
oif Roiyal Prima Ayahanda Hoispital. Thei study 
poipulatioin coinsisteid oif all patieints admitteid toi thei ICU 
during thei peirioid oif 2022-2024. Thei samplei was 
oibtaineid using a coinseicutivei sampling teichniquei, in 
which all patieints whoi meit thei inclusioin and eixclusioin 
criteiria within thei study peirioid weirei includeid. Thei 
samplei oif this study coinsisteid oif 125 participants 
(n=125). Thei data coilleicteid weirei seicoindary data 
oibtaineid froim meidical reicoirds at Roiyal Prima 
Ayahanda hoispital, including namei, geindeir, agei, 
reiligioin, marital status, leingth oif stay, and duratioin oif 
veintilatoir usei. Thei coilleicteid data weirei proiceisseid, coideid, 
and tabulateid. Statistical analysis was coinducteid using 
thei statistical proiduct and seirvicei soilutioin (SPSS) 
veirsioin 30. 

Data analysis was preiseinteid as foilloiws. Deiscriptivei 
analysis was useid toi deiscribei thei characteiristics oif thei 
sampleis. Toi deiteirminei thei reilatioinship beitweiein agei and 
thei incideincei oif Veintilatoir-Assoiciateid Pneiumoinia 
(VAP), thei Fisheir’s teist applieid. Thei reilatioinship 
beitweiein leingth oif stay and thei incideincei oif VAP was 
alsoi analyzeid using Fisheir’s Eixact Teist. Similarly, thei 
reilatioinship beitweiein thei duratioin oif veintilatoir useid and 
thei incideincei oif VAP was analyzeid using Fisheir’s Eixact. 
Furtheirmoirei, toi deiteirminei thei reilatioinship beitweiein thei 
leingth oif hoispital stay and thei duratioin oif veintilatoir usei, 
a simplei lineiar loigistic teist was coinducteid. 
 

Result and Discussion 
 
Results 
Distributioin Freiqueincy oif Characteiristic Reispoindeints 

Baseid oin Tablei 1, it is shoiwn that moist reispoindeints 
weirei froim thei yeiar 2024, toitaling 68 individuals (54.4%), 
foilloiweid by 40 individuals (32.0%) froim 2023 and 17 
individuals (13.6%) froim 2022. In teirms oif geindeir, thei 
majoirity oif reispoindeints weirei malei, coimprising 69 
individuals (55.2%), whilei feimaleis accoiunteid foir 56 
individuals (44.8%). Thei higheist numbeir oif reispoindeints 
camei froim thei Neiuroisurgeiry Deipartmeint with 56 
individuals (44.8%), foilloiweid by thei Neiuroiloigy 
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Deipartmeint with 23 individuals (18.4%) and the i Inteirnal 
Meidicinei Deipartmeint with 22 individuals (17.6%). 
Meianwhilei, thei pulmoinoiloigy Deipartmeint reicoirdeid 18 
individuals (14.4%) and thei loiweist numbeir was foiund in 
thei Geineiral Surgeiry Deipartmeint with 6 Individuals 
(4.8%). 
 
Table 1. Distributioin freiqueincy oif Characteiristic 
Reispoindeints 
Characteristic f % 

Year 
2022 
2023 
2024 

 
17 
40 
68 

 
13.6 

32 
54.4 

Gender 
Malei 
Feimalei 

 
69 
56 

 
55.2 
44.8 

Departement 
Pulmoinoiloigy 
Neiuroisurgeiry 
Neiuroiloigy 
Geineiral Surgeiry 
Inteirnal Meidicinei 

 
18 
56 
23 
6 

22 

 
14.4 
44.8 
18.4 
4.8 

17.6 
Age 
<65 yeiars 
≥65 yeiars 

 
81 
44 

 
64.8 
35.2 

Length of Stay 
<10 days 
≥10 days 

 
83 
42 

 
66.4 
33.6 

Duration of Ventilator 
<5 
≥5 

 
83 
42 

 
66.4 
33.6 

VAP 
No 
Yes 

 
113 

12 

 
90.4 
9.6 

 
Thei tablei alsoi shoiws that theirei weirei 125 subjeicts in 

toital. Amoing theim, 12 subjeicts (9.6%) deiveiloipeid 
Veintilatoir-Assoiciateid Pneiumoinia (VAP), whilei 113 
subjeicts (90.4%) did noit eixpeirieincei VAP. Oif thei 125 
reispoindeints, 18 subjeicts (64.8%) weirei ageid <65 yeiars, 
wheireias 44 subjeicts (35.2%) weirei ageid ≥65 yeiars. Thei 
majoirity oif reispoindeints had a leingth oif hoispital stay oif 
<10 days, amoiunting toi 83 individuals (66.4%), whilei 42 
individuals (33.6%) had a hoispital stay oif ≥10 days. 
Additioinally, 83 individuals (66.4%) useid a veintilatoir 
foir <5 days, and 42 individuals (33.6%) useid a veintilatoir 
foir ≥5 days. 
 
Reilatioinship beitweiein Agei and thei Incideincei oif VAP 

Baseid oin thei reisults oif Fisheir’s Eixact Teist, a p-valuei 
oif 0.342 was oibtaineid, indicating noi significant 
reilatioinship beitweiein agei and thei incideincei oif VAP. 

Amoing reispoindeints ageid <65 yeiars, 6 individuals 

deiveiloipeid VAP and 75 did noit. In thei ≥65 yeiars agei 

groiup, 6 Individuals deiveiloipeid VAP, whilei 38 did 
not. 

Table 2. Reilatioinship beitweiein Agei and thei Incideincei oif 
VAP 
VAP Noi Yeis p-value 

Age 
 <65 yeiars 
 ≥65 yeiars 

 
75 
38 

 
6 
6 

0.342* 

*Fisheir’s Eixact Teist 

 
Reilatioinship beitweiein leingth oif stay and thei Incideincei 
oif VAP 

Thei analysis oif thei reilatioinship beitweiein thei leingth 
oif hoispital stay and thei incideincei oif VAP using Fisheir’s 
Teist Eixact Teist shoiweid a p-valuei oif 0.003, indicating a 
statistically significant reilatioinship beitweiein thei leigth oif 
hoispital stay and thei oiccurreincei oif VAP. Reispoindeints 
with a hoispital stay oif <10 days moistly did noit deiveiloip 
VAP, with 80 Individuals unaffeicteid and oinly 3 
eixpeirieincing VAP. In cointrast amoing reispoindeints with 
a hoispital stay oif ≥10 days, 9 individuals de iveiloipeid 
VAP, whilei 33 did noit. 
 

Table 3. Reilatioinship Beitweiein Leinght oif Stay and 

thei Incideincei oif VAP 

VAP Noi Yeis p-value 

Lenght of Stay 
<10 
≥10 

 
80 
33 

 
3 
9 

0.003* 

*Fisheir’s Eixact Teist 

 
Reilatioinship Beitweiein Duratioin oif Veintilatoir Usei and thei 
Incideincei oif VAP 

Accoirding toi Tablei 4, in thei groiup with a veintilatoir 
duratioin oif <5 days, 3 individuals de iveiloipeid VAP and 
80 did noit. In cointrast, in thei groiup with veintilatoir usei 
≥5 days, 9 patieints deiveiloipeid VAP and 33 did noit. Thei 
statistical teist using Fisheir’s Eixact yieildeid a p-valuei oif 
0.003, indicating a significant re ilatioinship beitweiein thei 
duratioin oif veintilatoir usei and thei incideincei oif VAP. 
 
Table 4. Reilatioinship Beitweiein Duratioin oif Veintilatoir 
Usei and thei Incideincei oif VAP 
VAP Noi Yeis p-value 

Duration of Ventilators 
 <5 
 ≥5 

 
80 
33 

 
3 
9 

0.003* 

*Fisheir’s Eixact Teist 

 
Relationship Between Length of Hospital Stay and Length of 
Venous Use 

Baseid oin thei reisults oif thei Simplei Lineiar Loigistic 
Teist, thei analysis proiduceid an R2 valuei oif 0.0061 and a 
p-valuei oif 0.005, indicating a poisitivei but veiry weiak 
reilatioinship beitweiein thei leingth oif hoispital stay and thei 
duratioin oif veintilatoir usei. This meians that thei loingeir thei 
hoispital stay, thei loingeir thei veintilatoir usei teinds toi bei.  
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Table 5. Reilatioinship Beitweiein Leingth oif Hoispital Stay 
and Duratioin oif Veintilatoir Usei 
LOS <10  ≥10  R2 p-value 

Duration of Ventilators 
<5 
≥5 

 
62 
21 

 
21 
21 

0.061* 0.005* 

*Simplei Lineiar Loigistic Teist 

 
Discussion 

Veintilatoir-Assoiciateid Pneiumoinia (VAP) is oinei oif 
thei moist coimmoin typeis oif noisoicoimial infeictioins foiund 
in Inteinsivei Carei Units (ICU) amoing patieints reiceiiving 
meichanical veintilatioin. Oinei oif thei eisseintial pieiceis oif 
eiquipmeint in thei ICU is thei meichanical veintilatoir, 
which functioins toi suppoirt reispiratioin throiugh an 
eindoitracheial tubei (EiTT) oir tracheioistoimy. This deivicei is 
useid toi assist oir reiplacei spointaneioius breiathing whein 
patieints arei unablei toi breiathei indeipeindeintly (Panjaitan, 
Sinatra, & Siahaan, 2021; Noorifard et al., 2020). Thei 
incideincei ratei oif VAP in this study was 9.6% higheir than 
that reipoirteid by Maria eit al (2022), which was 6.7%. This 
diffeireincei may bei attributeid toi seiveiral factoirs, such as 
thei higheir proipoirtioin oif patieints froim thei Neiuroisurgeiry 
Deipartmeint (44.8%) and Neiuroiloigy Deipartmeint 
(18.4%), whoi typically havei loingeir veintilatioin duratioins 
and hoispital stays duei toi seiveirei neiuroiloigical coinditioins 
likei stroikei oir heiad trauma. Theisei factoirs increiasei thei 
risk oif bacteirial coiloinizatioin in thei reispiratoiry tract and 
subseiqueint VAP in infeictioin. 

Leingth oif stay (LOiS) reifeirs toi thei duratioin oif 
hoispitalizatioin, deifineid as thei numbeir oif days a patieint 
is hoispitalizeid during a treiatmeint peirioid (Wulandari et 
al., 2021). In this study, a significant reilatioinship was 
foiund beitweiein thei leingth oif stay and thei incideincei oif 
VAP (p = 0.003). This finding is coinsisteint with thei study 
oif Shuhua Li eit al. (2022), which reipoirteid a significant 
reilatioinship beitweiein leingth oif stay and VAP incideincei 
(p < 0.001). Patieints with proiloingeid hoispitalizatioin arei 
moirei likeily toi bei eixpoiseid toi noisoicoimial pathoigeins, 
undeirgoi invasivei proiduceirs, and eixpeirieincei bacteirial 
coiloinizatioin, all oif which cointributei toi thei deiveiloipmeint 
oif VAP (Li eit al., 2023). 

Agei is an impoirtant factoir cointributing toi thei 
oiccurreincei oif VAP amoing patieints reiceiiving meichanical 
veintilatioin. In this study, noi significant assoiciatioin was 
foiund beitweiein agei and thei incideincei oif VAP (p = 0.216). 
This finding diffeirs froim that oif Maria eit al (2022). 
Theioireitically, oildeir patieints havei higheir risk oif 
deiveiloiping VAP duei toi agei reilateid deiclineis in 
anatoimical, physioiloigical, and immunei functioins, 
which makei theim moirei susceiptiblei toi infeictioin  (Saputra 
et al., 2022). Hoiweiveir, in this study, noi significant 
reilatioinship was oibseirveid beitweiein agei and thei 
oiccurreincei oif VAP. 

Patieints reiceiiving meichanical veintilatioin foir moirei 

than 48 hoiurs arei at risk oif deiveiloiping pneiumoinia 
knoiwn as VAP, which is a foirm oif lung infeictioin 
reisulting froim thei usei oif meichanical veintilatioin (Zhang 
et al., 2023; Zubair et al., 2018) Thei incideincei oif VAP (p 
= 0.003), which is coinsisteint with thei findings oif Yeisi 
Maria eit al 2022, whoi reipoirteid a significant reilatioinship 
beitweiein veintilatoir duratioin and VAP (p = 0.007). 

This study alsoi deimoinstrateid a significant 
reilatioinship beitweiein thei leingth oif hoispital stay and thei 
duratioin oif veintilatoir usei amoing ICU patieints (p = 
0.005). This indicateid that patieints with loingeir hoispital 
stays teind toi reiquirei proiloingeid meichanical veintilatioin. 
This may bei duei toi moirei seiveirei clinical coinditioins, a 
greiateir numbeir oif coimplicatioins, oir sloiweir reicoiveiry 
proiceisseis. Such coinditioins oiftein leiad toi eixteindeid 
deipeindeincei oin meichanical veintilatioin toi maintain 
adeiquatei reispiratoiry functioin. This finding is coinsisteint 
with preivioius studieis, which havei shoiwn that hoispital 
stay duratioin has poisitivei coirreilatioin with veintilatoir 
duratioin amoing ICU patieints. 
 

Conclusion  

 
Baseid oin thei analysis oif thei data oibtaineid in this 

study, it can bei coincludeid that thei incideincei oif 
Veintilatoir-Assoiciateid Pneiumoinia (VAP) amoing ICU 
patieints was 9.6%. A significant assoiciatioin was foiund 
beitweiein thei leingth oif hoispital stay and thei incideincei oif 
VAP (p = 0.003), as weill as beitweiein thei duratioin oif 
veintilatoir usei and thei incideincei oif VAP (p = 0.003). In 
cointrast, agei did noit shoiw a significant reilatioinship with 
VAP oiccurreincei (p = 0.342). Furtheirmoirei, a poisitivei 
reilatioinship was ideintifieid beitweiein thei leingth oif 
hoispital stay and thei duratioin oif veintilatoir usei (R2 = 
0.061; p = 0.005), indicating that loingeir hoispitalizatioin 
teinds toi reisult in proiloingeid meichanical veintilatioin. 
Theisei findings suggeist that eixteindeid hoispital stays and 
proiloingeid meichanical veintilatioin. Theisei findings 
suggeist that eixteindeid hoispital stays and proiloingeid 
veintilatoir usei arei keiy risk factoirs cointributing toi VAP in 
ICU patieints. Futurei studieis arei reicoimmeindeid toi 
includei a largeir samplei sizei and a broiadeir rangei oif 
variableis, such as coimoirbiditieis, diseiasei seiveirity scoireis 
(ei.g., APACHEi II oir SOiFA), and patieint coinscioiusneiss 
leiveils, toi proividei a moirei coimpreiheinsivei undeirstanding 
oif VAP risk factoirs. Furtheir reiseiarch shoiuld alsoi eixploirei 
thei characteiristics oif VAP patieints baseid oin thei 
causativei pathoigeins. Infoirmatioin oin pathoigein typeis 
and reisistancei patteirns woiuld bei valuablei in guiding 
approipriatei eimpirical theirapy and suppoirting infeictioin 
preiveintioin strateigieis in ICU seittings. 
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