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Effects of Implementing Pressure Injury Prevention Practice Guidelines
in Preterm Neonates Using Non—-invasive Ventilation

Ratchada Anunwarapunya, M.N.S. (Nursing Administration)
Supaporn Wannasuntad, Ph.D. (Nursing)*

Chalisa Yossuwan, M.N.S. (Nursing Administration)’
Wannee Junmast, M.N.S. (Pediatric Nursing)*

Effeets of Implementing Pressure Injury Prevention Praectice Guidelines
in Preterm Neonates using Non-invasive Ventilation

P ing practice guidel for preventing pressure
injury (PI) caused by non-invasive ventilation (NIV) in preterm
neonates

To test the effects of impl ting the guideli on the
incidence of PI, Nurses’ knowledge and skills related to care to
prevent Pls, nurses’ adh e to the guideli and nurses’

satisfaction with using the guidelines.

N

Methods

» Design: Research & Development
» Sample 1: 55 nurses working in the NICU, sick
newborn unit, and preterm newborn unit
> Sample 2: 308 preterm neonates who received NIV
The control group: n =154
(received current practice guidelines)
The experimental group: n=154
(received newly developed guidelines)

Guidelines
Implementation

(Apply)
ﬁesnlts \ The Guideline Component )

1. The incidence of PIs from NIV in preterm neonates in the
experimental group (1.9%) was significantly lower than the
control group (6.5%) (x% =3.935, p=09)

2. Nurses' knowledge in preventing PIs from NIV in preterm
neonates at post-training (M 13.93, SD 1.74) had a higher score than

Skin and p e injury t

Preparation of NIV equipment and the neonates
Non-invasive ventilation (NIV) device placement
Post-NIV placement monitoring and care

ARUE R

at pre-training (M 10.04, SD 2.76) (t = -10.380, p< .01). Early weaning from NIV

3. Nurses’ skills in assessing PIs showed that their post-training Qutcome evaluation )
score (M 8.35, SD 1.64) was higher than their pre-training score
(M 4.40, SD 2.39) (t = -12.080, p< .01). N\

4. Nurses’ adherence to the nursing practice guidelines was at the Conclusion & Recommendation
highest level, with 96.5% adherence. The newly developed practice guidelines are effective in
5. Nurses highly satisfied with using the nursing practice guideline preventing pressure injuries from NIV in preterm neonates.

(M 4.66, SD .42, Min 3.4, Max 5). Nurses working in neonatal units that provide NIV can
\ / impl t these guideli to prevent pressure injuries by
adapting them to the specific context of their units. j

Extended Abstract

Introduction Non-invasive ventilation (NIV) is a standard treatment for respiratory support for
preterm neonates, and its use has been increasing. However, it has been found that the use of NIV carries
a high risk of nasal injury in preterm neonates, leading to pain, discomfort, nasal deformities, and prolonged
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hospital stays. Therefore, the development of nursing practice guidelines to prevent pressure injury from
NIV in preterm neonates is crucial in preventing these injuries.

Objectives 1) To develop a nursing practice guideline for preventing pressure ulcers from non-
invasive ventilation in preterm neonates and 2) To test the effects of implementing the guidelines on the
incidence of pressure injuries, knowledge and skills of nurses in pressure injury prevention, adherence to
the practice guideline, and satisfaction with the use of the practice guideline.

Research Design This study was a research and development.

Methodology This study was conducted in four phases: 1) Situation analysis, 2) Guideline de-
velopment, 3) Guideline implementation, and 4) Outcome evaluation and improvement. The participants
comprised 55 nurses working in neonatal intensive care units, sick newborn units, and preterm newborn units,
and 308 preterm neonates receiving NIV. The neonates were divided into a control group (using existing
guidelines) and an experimental group (using newly developed guidelines), with 154 participants in each
group. The research instruments included: 1) A teaching plan on ‘Nursing to Prevent Pressure Ulcers from
Non-Invasive Ventilation in Preterm Neonates’, 2) Nursing practice guidelines for preventing pressure
injury from NIV in preterm neonates, developed based on empirical evidence, including six key issues:
1) Skin and pressure injury assessment, 2) Preparation of equipment and neonates, 3) Application of nasal
continuous positive airway pressure (NCPAP), 4) Post-NIV placement monitoring and care, 5) Early weaning
from NIV, and 6) Outcome evaluation. These practice guidelines were reviewed by registered nurses
representing the users who implement the guidelines for feasibility, appropriateness, meaning, and
effectiveness. The instruments for data collection included four sets: 1) A knowledge and skills assessment
form for nurses on preventing pressure injury from NIV in preterm neonates, 2) A compliance assessment
checklist for nurses following the practice guidelines, 3) A satisfaction assessment questionnaire for
nurses on the practices, and 4) A skin and pressure injury assessment record form for neonates receiving NIV.
Data were analyzed using descriptive statistics, Paired t-test, and Chi-square test.

Results The participants included 55 nurses and 308 preterm neonates, divided into a control group
(n = 154) and an experimental group (n = 154). The incidence of pressure injury from NIV in the experimental
group (1.99%) was significantly lower than the control group (6.5%) () = 3.935, p = .04). 3) The knowledge
of nurses on preventing pressure injury from NIV in preterm neonates was significantly higher after the training
(M =13.93,SD =1.74) compared to before the training (M = 10.04,SD =2.76) (t=-10.380,p<.01).
4) The skills in pressure injury assessment of nurses were significantly higher after the training (M = 8.35,
SD = 1.64) compared to before the training (M = 4.40, SD = 2.39) (t=-12.080, p<.01). 5). Nurses’
adherence to the nursing practice guidelines was at the highest level, with a mean score of 28.95 (SD = 2.22),
representing 96.5% adherence, and 6) Nurses” satisfaction with the practice guidelines was at the highest
level (M = 4.66, SD = 0.42, Min-Max = 3.4-5.0).

Recommendation The developed practice guidelines are effective in preventing pressure injuries from
NIV in preterm neonates. Nurses working in neonatal units that provide NIV can implement these guidelines
to prevent pressure injuries by adapting them to the specific context of their units. Besides, preparing nurses
with the necessary knowledge and skills to use the practice guidelines, monitoring adherence to the guidelines,
and continuously measuring outcomes for ongoing improvement are keys to success.

Journal of Thailand Nursing and Midwifery Council 2025; 40(2) 341-361

Keywords pressure injury prevention/ clinical nursing practice guidelines/ preterm neonates/
non-invasive ventilation/ nasal continuous positive airway pressure (NCPAP)
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(Figure 1)
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MNATHIUMTIVeUasNanN (research

and development)
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AFNWEIVIS AnNNUTEMNTNEIUD
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Journal of Thailand Nursing and Midwifery Council Vol. 40 No.2 April-June 2025

Phase 1: Situation analysis (R1) Phase 2: Guideline development using 5A
g 1. Incidence of pressure injury (PI) from Model of Evidence- based Practice (5A EBP)
E .
£ NIV in preterm neonates (D1)
i) 2. Riskfactors of Plrelated to NIV in preterm
2 > Step 1: Ask
3 neonates >
iE) 3. Issues of current nursing practice to Step 2: Acquire information
TQU: prevent PI from NIV in preterm neonates Step 3: Appraise
j=]
O 4. Collect incidence of PIs from NIV of
the preterm neonate in the control group
Y
Phase 4: Outcome evaluation and improvement/ Phase 3: Guideline implementation/Apply
p Assess (D2) (R2)
o= e 1 1
g 2 LE ?e'rcentage of the 1n?1dence of pressure 1. Prepare document, tools, and material
= 8 injury related to NIV in preterm neonates .
Y= . 2. Staff nurses training workshop about
W 2 2. Nurses’ knowledge and skills related . L
© g . . nursing guidelines to prevent PI from
2 5, to nursing practice to prevent PIfrom NIV [ )
38 £ . . . NIV in preterm neonates
= .8 3. Compliance to the nursing practice i o
&3] guidelines 3. Implementlr-lg the gu1fiehnes in preterm
4 Satisfaction to the nursing practice guidelines neonates using NIV in 154 cases
Figure 1 Conceptual Framework of the Study
IaMIUMITINY uazlasumssusnanuiuazineslumsilaenu

mafiausanaiunnmatiemelawuulisnauly
MINAANDUMYUA

nanMaNUsNLie Hnawimsaawh Ussnaume
1) msninfaufwue (GA <37 i) i
agluNICU, 4.9, wax .10 71l6i3U NIV fi0 NCPAP
%38 NIPPV 1nuasavias 13 2) liflunananu
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3) ﬁm/msm/r;jﬂnﬂiammmsﬂmm‘mﬁ'amsﬁm
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@ Lla (congenital malformation) (24 facial
anomaly, microcephaly 2) MINNANBUMVUA
‘ﬁ'qul amﬂﬁ'tlulﬂiif invasive ventilation 8¢ 3) 430 1%
NIV naahssdsalids 24 #las
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%L?Jmiﬂﬁﬁ'amiwmmamuLLmﬂﬁﬁ’aﬁﬂ’mm
Fulminazdssiufimiuasunananuuimsn
ild3u NIV fiagluanuguazasauasnnne
Taaliniuhmaniilasu NIV iouasguangiv
humanlulassimsidevidalal TesGuAudoya
GaugTuilasumahemalauuulignauaud
Suiivgald NIV auasu 154 au
szaed 41 nsUssiuMAaNE UAEWRIN

(Assess) (D2) Tagseifiunaawgsan 4 duds el

1. danmitiaunananu laaihdaya
wvutuiinmsusziduimisuazunananulu
maniildsu NIV snagumaiiaunanaiiu Tas
Nenuiusagazaasmsiiounananu

2. AMwiasinuraaInemNaliEiu
mMslasnumstiauKananuann NIV inmauseiiiv
ToglduvudszifiuanuuazinsemsneIuna
iiatlostumsifausanaiunn NIV lumsniia
Aaufmmuazaswena losvhmsdsadiunaudas
wdamsausnEFiGmsAugaaeiud

3. MIUPUAMNLIIUHUGY wenua
wmhiiudunemsujuamawentnalumsilaanu
Mahauxananunn NIV Tumsatianaumviue
Tufuusniimsnlasu NV Teglduvudssdiums
Ugudanuunufies Tesdszdiulungunaass
waMNAZULUUNIWIAITDEazYBINM TUHUAN N
WU
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4. anuiwalanamslgunujua-
Usziiiuloglauuulszifivenuiawe lagamsld
wnUfian Tesliwennatsshmamnneild
wiNURURY eavuvudszifivenuiswalage
m3ldund§uda mevasiiususnadayamsn
najumam??uqmaq

NMYIANIHTaYa

1. denzvdayasdiuyana anuianela
PasweNNada M3 U UR MmsUfuamatun
U aanmsiiaunananu lagldadadewssan
ANND T88AL AIANF AIGNEN AIRALATEIY
STENITIERIEE )Y

a '3 = = v CX
2. AANiUTIUTBUANNTULINHEYDY

wenanauuazatausy logldadanasaudig
(Paired t-test)

3. AT NUUANUDIAAN HELININ
NENNABBIUAZNGNAIUAN laUn 81y DILATIS
vhwiin Snusuld NV Tasldmsnasauiias:
(Independent t-test) wae twd lagldnsnadau
laauens (Chi-square test)

4. AeneidsauieuaanmsiiaLranau
sTMTNNgNMUANUaznaanaaadlesldadGnasau
loauas

msnaseUTaanauiewduraImsien:
sadansdanuin lifimsazdindannaaiisadu

[
o v o

MUUATEAULEEIALTN .05
=
WMANIIANE

NENMIBENMINAAADUNNUA TIN 308 AU
Wunguneass (ldwnufialva) 154 au uay
nanauan (AnnUfusen) 154 aunguaunu
fiangade 3.01 Tu (SD = 4.59) dlvajiflu

WWAZE (n=92, P88 59.7) 91£!ﬂ55ﬁtﬂ§lﬂ
32.27 &Y (SD = 2.59) thviiiniaae 1,848 N3l
(SD = 539.11) szezna@aslumsla NIV whiy
6.833U (SD=10.75) S3UNgUNANRY ﬁmqmﬁ'a
4.03 71 (SD = 4.91) druluaidlumweazna (n=96,
S8 62.3) magﬂssﬁmﬁ'a 31.75 §Uani(SD = 3.09)
Thinmae 1,722.84 03w (SD = 607.04) Se822@0
waglumsld NIV whiu 5.99 Su (SD = 7.15)
dlauFeuidiay vy e a1gasss hniin uas
soznadglumsly NIV szvinnguaiuny

uazngunaany wuh liuaneenueehefitedany
yadd anciy e Ailanauanshatuatheiiiasaay
NNEDH (Chi-square = 308, p-value < .001)

aOIMSAAUNANANUIIN NIV lumsniia
ApufvuazanguaIuaN iy 10 au Aeily
Soras 6.5 luzusiingumanaaniu 3 au Ao
Saeaz 1.9

NANMIVAN LNAUKANATIU 10 AU LAALKS
nevuMenalasu NIV 1@ae 7.7 Ju (min 2 34,
max 17 74) Lﬂuﬁégmﬂ 3 AU (50892 30) anmyn
40U (59892 40) LLa::Lﬁ"aqsaugwn 30U (58882 30)
ukananuagluszau 1 u 2 au (S8as 20)
SEAU 2 WU 5 AL (5088 50) Unstageable pressure
injury 1 @1 (588182 10) WaE Deep tissue pressure injury
2 578 (588 20) awqﬂssﬁmﬁla 29.14 Uy
(SD = 2.83, min 25, max 34.57 §Ue¥) thvin
(231 1249.10 133 (SD = 808.38, min 702 N3, max
3450 N3N) Ehui%ﬂjtﬂui’iﬂ Respiratory distress
(n=8, 58882 80) mqﬁlﬁ%’u NIV dulvel 1 3u
(5882 60)

NANNAGE AAUKANATIU 3 AL LAAUKANATIU
Memdalasu NIV @ds 8.3 Yu (min 734, max 1154)
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Lﬂuﬁégmn 1 0% (52882 33.33) WNN 1 AU (Sp8aY
33.33) uae WNENN 1 AU (Sa8aY 33.33) UWHANANIU
agfluszau 1 4 3 AU (30832 100) mqmiﬁmﬁ'a
29.71 §Jm¥ (SD 3.51, min 25.71, max 32.28
Fon) ihminiaas 1,272 n§a (SD 365.23, min
856 N3N, max 1540 ﬂ%JN)Iiﬂ Respiratory distress
syndrome 1 A (398ay 33.33) 15@ Transient
Table 1

tachypnea of the newborn 1 AU (59818 33.33) Laz
Pneumothorax 1 A1 (5888 33.33) E)’lE!ﬂﬁ%JU NIV
1288 3.33 U (min 1 31, max 7 1)
dawSsuifisusanmsifaunanaiuann
NIvIumsniianaumuassniNnguaIuANLa:
NYUNAFDY WUIAAABENTNHAYN NG
(Chi-square 3.935, p-value .04) (Table 1)

Incidence of pressure injury related to non-invasive ventilation in pre-term neonates between

the control and experimental groups (n = 308)

Control group

Experimental group

Pressure Injury Chi-square  p-value
n Yo n %
No 144 93.5 151 98.1 3.935 .043
Yes 10 6.5 3 1.9

ngushatamemnatsshmsiithhnlasims
Aaisnnu 55 aulaildidrn 1 euiilasnndo
Uszguensdania Wuwandanavae agwas
31.961(SD = 8.45) dhuluaidSanmsdnmszau
USaanas (n 52, Soea 94.5) Ussaumsalmsrau
1ae 8.24 11 (SD = 7.96) dlnalieelasu
msausnANNiREFuMsneaiiatiasiy
M3AauHanaNUNNgUN AN NMsUNNgINnaL
wihil (n 32, 3082 58.2)

azuuuanuslumsilasiumsiiausananu
nnmathemglanvulisnnulumsnsanenina
55 AUWUT AsuLuANAaUMIUIIRAE
UNAU 10.04 AzuuY (SD = 2.76) ALUUUANING

WM SDUSHIRABINAY 13.93 AzUUY (SD=1.74)
danfFauiisuazuuurnudasienauuasmas
ENSUMTBUSHNUNIMENAINTUMTDUTUNENLID
NAZUUUANNTFINTINBUNITOUTNBE NN
§ANNEDH (t = -10.380, p<.01) (Table 2)
ATUUUYNue lUNMSUSLEUENBILaZINE
AONUVBIWENLID NUIU 55 AU WU ALULUUTINEE
ADUMIDUSNIAAELNAU 4.40 AZUUY (SD2.39)
AU HEVNSIMIBUTNRAEYNAY 8.35 AzUY
(SD 1.64) fa3suiieunsiuuinuesenig
ABULIERAITISUMIBUTUNWUNMEUAILTISU
MIBUTNNENAHAUUUTIN BN NNBUMIDUTH

DENNUHIANNEDA (t= -12.080, p<.01) (Table 2)

Table 2  Nurses’ knowledge and skills related to pressure injury prevention in pre—term neonates compared
between pre- and post- training using Paired t-test (n=55)
Before training After training t p-value
M SD M SD
Knowledge 10.04 2.76 13.93 1.74 -10.380 <.001
Skill 4.40 2.39 8.35 1.64 -12.080 <.001
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myUfuamaunUfifaasnenta
30 28 30 Azuuy WU wenualfudonuuud
URUGTIRFALL 529 21 -30 AL AREE
28.95 Az (SD = 2.22) Aatlusaea: 96.5
wazwena ldUfuamuunUiaiNd ez
55WI9 0-9 AzUUY MREY AU 1.05 ALY
(SD=2.22) ﬁaﬁwmmahjﬂﬁﬂ’aqqq@ 3 DUAULLSN
MU lawn 1) Useiiuimiauazlanany
fienn NIV uinaluwih ayn Lf'za@;aﬁgugmgn
(nasal septum) Tuy wasswe nauld NIV 2) tudin
mMsUseiiuinviauazikananulaasusiy 3)
mm;&mﬂué’nwmmmau (circular massage)
yn 3 742l

wennadinnuiawalagams lauuUfie-
Tuss@unniign (M = 4.66, SD = 0.42, Min 3.4, Max
5 AZUUY) ﬁaﬁlﬁﬂmuumnﬁqm 3 9UAULSN AB 1)
Ltumﬁﬁ’affﬁﬂﬂiﬁﬁﬁq (M=4.79,SD=0.41)
2) LLuaﬂﬁﬁ’a‘ﬁmmsﬁm%’uﬁﬂﬂﬁwmmm
(M=4.74,SD=0.44) 3) LLmﬂﬁﬁ’a‘fIi”Jaqﬁun‘mﬁﬂ
uNanATUlAHASWERE (M = 4.72, SD = 0.49)

nsanugua

HamMsAnEASsinuh Sanmsiaurana
Funaanguiilfunufian ivanntuisanms
HAUHANANUSN D ENNUBHIAYNNTDA LFA
Tiuhunujsainanniuiiivssansualy
mstlasnumsiiausananiuan NIV lumsniie
neudmue tadsuisanudidaeailasnnn
4 Uszidu laun 1) LLuaﬂﬁﬁaﬁﬁmuﬂﬁumﬂ
wingudsEandhuau 15 Gae dlizauush
\Renfumsidaneinaued interface l@iA nasal mask

14-16

ua nasal prongs UazaUnsolinn3epeaINza

ms v nilagin MmN uSnUNLENA NSO
urananulviivssansanwannige msfinadne
FUseanSmw Msesradauurulnilasiinvie ms

5,6,7,13,16

wWaguiiaWenzuvseasnviae MIBAUTING

Mdenn 9 lagmsaaums L interface 5eWIN mask

9,10,11,12

L& prongs msdsziiurninazih sz

wHANATURNINGY 1y Ussfiudunis nasal
interface 0 1 919" MUsziuiMwazURaANaTIY
nn 3 Halae' Feiseldihdauusthmanillulily
wnufiaiwanngulua 2) Imswdeuanug
wazyin¥zABNWeNUIAlagM I UTENUHUANS
FanuhasuuuaNuiuasinsrasnenNaM
NAMIDUSHIINUJUANTFNNNBUNMTBUTH
asiiiaddnmaeada dasmnwenualdugin
wnUFIA LU anuuazinwusanenunadaiiy
thagdaydeanudisarasmahwnujualuld
3) wenwadimsufuamuunljialussaugs
dafimsusziumsufiamuundis wuh
wenuaUfuamnuuUjifsasaz 96.5 uaz
4) wennadenuiawaladamslaunujie an
wamsUsziuanuiiaswala wuhwenwaiinnu
fiswaladamslFunufias Tussduanniige
Faildasuuuanniian 3 Suduusn fa 1) kUG
ThnlU1F18R3 (Mean 4.79, SD .41) 2) WU
Hwmmnsdwiuth W lumiheny (Mean 4.74,
SD.44) uaz 3) Ltmﬂﬁﬁaﬁﬂmﬁ’umﬂﬁﬂLmanm‘ﬁu
TRuaaWsHa (Mean 4.72, SD .49) wamsIae
aanamnauagllantadsudsenudiiaves
mshanaansiasaasznaumemsiiunuiiang
ot lgiesh W ld wenunaginunufoa
TUlgfenwuiawala sansuuunUus uazianug
wazrnwzlumsthunUfudluld ussdimsmnu
famumIUHuamNuuIUHUus
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dawSsuifisumsiiounanaiuaasmsn
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