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BackgroundBackground

 Nasal suctioning is a standardNasal suctioning is a standard 
practice in the care of infants 
with upper respiratory infections whichwith upper respiratory infections which 
produce mucous

l h ll d h l l Saline is historically used to help clear 
mucous during nasal suctioning in hospitals 

d i d d f hand is recommended for home use
 No research is available to show that saline 

use helps clear mucous





Study Question
 This study was designed to measure

Study Question

the clinical effects of not using saline,
or using one of two methods of saline
i t ll ti d i l ti iinstallation during nasal suctioning

“In infants 6 months of age and under who are“In infants 6 months of age and under who areIn infants 6 months of age and under who are In infants 6 months of age and under who are 
hospitalized with a respiratory diagnosis, hospitalized with a respiratory diagnosis, 
does distress or other clinical outcomedoes distress or other clinical outcome
differ according to nasal suctioning methodsdiffer according to nasal suctioning methodsg gg g
with or without the instillation of saline?”with or without the instillation of saline?”



Hypotheses

1 Nasal suctioning regardless of1 Nasal suctioning regardless of

Hypotheses

1. Nasal suctioning, regardless of 1. Nasal suctioning, regardless of 
method or use of saline, will method or use of saline, will 
cause temporary increased infant cause temporary increased infant 
di t b t i d li i ldi t b t i d li i ldistress, but improved clinical distress, but improved clinical 
outcome.outcome.

22 Compared to nasal suctioning without salineCompared to nasal suctioning without saline2. 2. Compared to nasal suctioning without saline, Compared to nasal suctioning without saline, 
suctioning with saline will cause more distress, suctioning with saline will cause more distress, 
but improved outcome.but improved outcome.

3.  There will be no difference in infant distress or 3.  There will be no difference in infant distress or 
clinical outcome between the two suctioning clinical outcome between the two suctioning 
methods using salinemethods using salinemethods using saline.methods using saline.



Study Methods

 Staff Training & AgreementStaff Training & Agreement

Study Methods

 Staff Training & AgreementStaff Training & Agreement
 Sample & Subject RecruitmentSample & Subject Recruitment

 Infants 6 months and youngerInfants 6 months and younger
 Admitted to Pediatric Unit with respiratory Admitted to Pediatric Unit with respiratory 

ill (b hi li i i h )ill (b hi li i i h )illness (bronchiolitis, pneumonia, asthma)illness (bronchiolitis, pneumonia, asthma)
 Randomly assigned into one of three groups Randomly assigned into one of three groups 

t t d li tt t d li tper computer generated listper computer generated list

 Information for ParentsInformation for Parents
 Informed and could decline, no signed consentInformed and could decline, no signed consent



GroupsGroups

AA AA -- No SalineNo Saline
 N = 22N = 22 N = 22N = 22

 BB –– Saline WashSaline Wash BB –– Saline WashSaline Wash
 N = 18N = 18

 C C –– Saline DropsSaline Drops
 N = 22N = 22



Outcome 
Measures

 Clinical OutcomesClinical Outcomes
 Length of Stay (LOS)Length of Stay (LOS) Length of Stay (LOS)Length of Stay (LOS)
 Heart rate (HR)Heart rate (HR)
 Clinical Respiratory Score (CRS)Clinical Respiratory Score (CRS) Clinical Respiratory Score (CRS)Clinical Respiratory Score (CRS)
 Oxygen Saturation (02 Sat)Oxygen Saturation (02 Sat)
 Fluids (IV or oral)Fluids (IV or oral) Fluids (IV or oral)Fluids (IV or oral)

 Measure of ComfortMeasure of Comfort
N t l I f t P i S (NIPS)N t l I f t P i S (NIPS) Neonatal Infant Pain Score (NIPS)Neonatal Infant Pain Score (NIPS)



Data CollectionData Collection

 Data CollectorsData Collectors
 Four experienced staffFour experienced staff
 InterInter--rater reliability tested on scalesrater reliability tested on scales
 Blinded to Group assignmentBlinded to Group assignment

 Data CollectionData Collection
 Immediately before and within 5 minutes Immediately before and within 5 minutes 

after suctioningafter suctioning
 Minimum 4 hours between episodes of data Minimum 4 hours between episodes of data 

collectioncollectioncollectioncollection



Results



DemographicsDemographics

NN MinMin MaxMax MeanMean
Age Age 5757 11 3030 13.413.4
(weeks)(weeks)

LOSLOS
(days)(days)

5353 .57.57 5.765.76 2.262.26
(days)(days)

GenderGender
 Female = 25
 Male = 32



Demographics

Di iDi i FF %%DiagnosisDiagnosis FrequencyFrequency %%
Bronchiolitis/RSVBronchiolitis/RSV
PneumoniaPneumonia

4242
33

73.7%73.7%
5 3%5 3%PneumoniaPneumonia

AsthmaAsthma
Above combinedAbove combined

33
11

5.3%5.3%
1.75%1.75%

Above combinedAbove combined
Other (cough, fever, Other (cough, fever, 
influenza, apnea)influenza, apnea)

11
1010

1.75%1.75%
17.5%17.5%

TotalTotal 5757 100%100%



DescriptivesDescriptives

NN MinimumMinimum MaximumMaximum MeanMean
BB--HRHR 145145 103103 206206 159.6159.6BB HRHR 145145 103103 206206 159.6159.6
PP--HRHR 145145 9797 210210 159.4159.4
BB--O2 SatO2 Sat 145145 8383 100100 95.995.9
PP--O2 SatO2 Sat 143143 9191 100100 96.996.9
BB--NIPSNIPS 145145 00 77 1.141.14
PP--NIPSNIPS 145145 00 77 .66.66
BB--CRSCRS 145145 00 66 2.302.30
PP--CRSCRS 145145 00 55 1.771.77



Descriptives

FrequencyFrequency PercentPercent
BB--FiO2FiO2--SuppSupp 4747 32.2%32.2%
PP--FiO2FiO2--SuppSupp 4747 32.2%32.2%
BB--IV FluidsIV Fluids 3333 22.6%22.6%
PP--IV FluidsIV Fluids 3232 21.9%21.9%
BB--ComfortComfort 6363 43.1%43.1%
PP--ComfortComfort 8686 58.9%58.9%



Results
 HypothesisHypothesis 1: Nasal suctioning, regardless 1: Nasal suctioning, regardless 

of method or use of saline will causeof method or use of saline will causeof method or use of saline, will cause of method or use of saline, will cause 
temporary increased infant distress but temporary increased infant distress but 
improved clinical outcome.improved clinical outcome.pp

All paired variables are significantlyAll paired variables are significantly
correlatedcorrelated with each other (p <.05)with each other (p <.05)

NN CorrelationCorrelation Sig.Sig.

Pair 1 Pair 1 BHR & PHRBHR & PHR 145145 .578.578 .000.000
Pair 2 Pair 2 BNIPS & PNIPSBNIPS & PNIPS
Pair 3 Pair 3 BCRS & PCRSBCRS & PCRS
Pair 4 Pair 4 BO2Sat & PO2SatBO2Sat & PO2Sat

145145
143143
145145

.353.353

.409.409

.650.650

.000.000

.000.000

.000.000



Results
 Hypothesis 1Hypothesis 1: : Nasal suctioning, regardless of Nasal suctioning, regardless of 

method or use of saline, will cause temporary method or use of saline, will cause temporary , p y, p y
increased infant distress but improved clinical increased infant distress but improved clinical 
outcome.outcome.

NIPS, O2 Sat and CRS show significant changesNIPS, O2 Sat and CRS show significant changes

tt Sig. (2Sig. (2--tailed)tailed)

Pair 1 Pair 1 BHR & PHRBHR & PHR
Pair 2 Pair 2 BNIPS & PNIPSBNIPS & PNIPS
Pair 3 Pair 3 BCRS & PCRSBCRS & PCRS

145145
145145
143143

.859.859
.01.01
.01.01

 Nasal Suctioning increases infant distress Nasal Suctioning increases infant distress 

Pair 4 Pair 4 BO2Sat & PO2SatBO2Sat & PO2Sat 145145 .01.01

asa Suct o g c eases a t d st essasa Suct o g c eases a t d st ess
but improves clinical outcomebut improves clinical outcome



Results
 Hypothesis 2Hypothesis 2: : Compared to nasal suctioning without Compared to nasal suctioning without 

saline, suctioning with saline will cause more saline, suctioning with saline will cause more 
di t b t i d li i l tdi t b t i d li i l tdistress, but improved clinical outcomedistress, but improved clinical outcome

 All tAll t--test comparisons of data test comparisons of data 
b f d ft lib f d ft li DifferenceDifference

tt--test for equality of test for equality of 
meansmeans

before and after saline use are before and after saline use are 
nonnon--significant (p >.05)significant (p >.05)

DifferenceDifference
(Equal variance assumed)(Equal variance assumed) tt Sig. (2Sig. (2--

tailed)tailed)

HRHR .037.037 .970.970
O2SatO2Sat .207.207 .836.836
CRSCRS --1.4431.443 .151.151
NIPSNIPS --1.0511.051 .259.259

Nasal suctioning with saline showed no Nasal suctioning with saline showed no 
difference from suctioning without saline for difference from suctioning without saline for 

i f di li i li f di li i l

NIPSNIPS 1.0511.051 .259.259

infant distress or clinical outcomeinfant distress or clinical outcome



Results
 Hypothesis 3Hypothesis 3: There will be no difference : There will be no difference 

in infant distress or clinical outcome in infant distress or clinical outcome 
between two methods of suctioning withbetween two methods of suctioning withbetween two methods of suctioning with between two methods of suctioning with 
salinesaline

Only NIPS showed a Only NIPS showed a 
diff b tdiff b tDifferenceDifference tt--test for equality of meanstest for equality of means difference between difference between 
methods of methods of 
suctioningsuctioning
with salinewith saline

DifferenceDifference tt test for equality of meanstest for equality of means

tt Sig. (2Sig. (2--tailed)tailed)

HR HR (Equal Variances assumed)(Equal Variances assumed) --1.0091.009 .316.316

O2S tO2S t 1 0001 000 320320 with saline with saline 
(p<.05)(p<.05)

O2Sat O2Sat (Equal Variances assumed)(Equal Variances assumed) --1.0001.000 .320.320

CRS CRS (Equal variances assumed)(Equal variances assumed) --.025.025 .980.980

NIPS NIPS (Equal variances not assumed)(Equal variances not assumed) 2.2722.272 .03.03

A difference was shown in infant distress A difference was shown in infant distress 

LOS LOS (Equal variances assumed)(Equal variances assumed) .289.289 .774.774

but not clinical outcome between the two but not clinical outcome between the two 
methods of suctioning with salinemethods of suctioning with saline



Results
 Hypothesis 3Hypothesis 3: There will be no difference in infant : There will be no difference in infant 

distress or clinical outcome between two methods of distress or clinical outcome between two methods of 
suctioning with salinesuctioning with salinesuctioning with salinesuctioning with saline

Group C had less changeGroup C had less change
in pain score from before in pain score from before 
to post suctioning soto post suctioning so

NN MinMin MaxMax MeanMean
Group BGroup B BB--NIPSNIPS 4242 00 77 1 501 50 to post suctioning soto post suctioning so

experienced experienced 
more pain more pain 
than Group Bthan Group B

Group BGroup B
(Wash)(Wash)

BB NIPSNIPS
PP--NIPSNIPS
NIPS DiffNIPS Diff

4242
4242
4242

00
00
--77

77
77
77

1.501.50
.43.43

1.071.07
Group CGroup C BB--NIPSNIPS 3737 00 77 .54.54 than Group B than Group B pp
(Drops)(Drops) PP--NIPSNIPS

NIPS DiffNIPS Diff

3737
3737
3737

00
00
--22

77
66
66

.54.54

.38.38

.16.16

Suctioning with saline using a wash resulted in Suctioning with saline using a wash resulted in 
less infant distress than using drops but thereless infant distress than using drops but thereless infant distress than using drops but there less infant distress than using drops but there 

was no difference in clinical outcomewas no difference in clinical outcome



Results
 Overall Null HypothesisOverall Null Hypothesis

ANOVAANOVA
There was no There was no 
difference  difference  
between the 3between the 3

DifferenceDifference FF Sig.Sig.

HRHR .535.535 .587.587 between the 3 between the 3 
methods of suctioning for methods of suctioning for 

HRHR
O2SatO2Sat

HRHR .535.535 .587.587

O2SatO2Sat .487.487 .615.615

CRSCRS 1.0351.035 .358.358

NIPSNIPS 2 5572 557 081081 CRSCRS
NIPS NIPS (approaching significance)(approaching significance)

NIPSNIPS 2.5572.557 .081.081

No difference was shown in infant No difference was shown in infant 
distress or clinical outcome among distress or clinical outcome among 

th th th d f ti ith th th d f ti ithe three methods of suctioning the three methods of suctioning 



Application to pp
Practice

 Nasal Suctioning helps infants’ Nasal Suctioning helps infants’ 
clinical outcomeclinical outcomeclinical outcomeclinical outcome

 Adding saline to nasal suctioning does not Adding saline to nasal suctioning does not 
help clinical outcome but does not causehelp clinical outcome but does not causehelp clinical outcome, but does not cause help clinical outcome, but does not cause 
harmharm
U i li d d i l ti iU i li d d i l ti i Using saline drops during nasal suctioning Using saline drops during nasal suctioning 
may cause more infant distress than using may cause more infant distress than using 

li hli ha saline washa saline wash



ChallengesChallenges
 Time to reach sample size - 2 bronchiolitis/RSV seasons

 Patients excluded after enrollment
Number enrolled = 84, Final N = 57  Reasons for exclusion:
 Never needed suctioning (13)
 Parent refused (5)
 Wrong suctioning method used (4)o g suc o g e od used ( )
 Wrong diagnosis (2)
 MD ordered another method (2)
 Not assigned randomly into group (1) Not assigned randomly into group (1)

 Data Collection challenges
 Data collectors not available when suctioning needed Data collectors not available when suctioning needed
 Staff forgot to ask for data collector



Limitations
 Sample sizeSample size

Limitations
 Sample sizeSample size
Would larger sample Would larger sample 
i h k diff ?i h k diff ?in each group make a difference?in each group make a difference?

 Outcome MeasuresOutcome Measures
Did our tools hit the target?Did our tools hit the target?
Delay in pain measurement appropriate?Delay in pain measurement appropriate?Delay in pain measurement appropriate?Delay in pain measurement appropriate?
 Could we have included infant feeding Could we have included infant feeding 

bilit ?bilit ?ability?ability?



Questions?Questions?
Research Team

Katrina Davis RN MS (PI)Katrina Davis, RN, MS (PI), 
Andrea Bell, RN, BSN, Tara Edick, RN, 

Fara Etzel, MD, Linda Frey, RN,
Margo Halm, RN, PhD, June Handrich, RN, 

BSN, Lisa Ketchum, RN, BSN,BSN, Lisa Ketchum, RN, BSN, 
Elizabeth Monson, RN, BSN, 

Susan Ritenour, RN, Janelle Williams, 
RN, BSN, Jennifer Young, RRT

Thank you!Thank you!Thank you!Thank you!
Katrina DavisKatrina Davis

kedavi@comcast netkedavi@comcast netkedavi@comcast.netkedavi@comcast.net


