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ABSTRACT

Back ground: Continuous positive airway pressure (CPAP), a noninvasive respiratory
support method used to manage neonates with respiratory distress, provides continuous
pressure that helps prevent the collapse of alveoli, increasing the lungs’ functional residual
capacity, and thus minimizing the work of breathing. Good nurses' skills and knowledge are
needed to prevent and overcome complications such as nasal trauma, pneumothorax, and

gastric distension due to the use of CPAP.

Objective: This study aim was to assess knowledge, practice, and associated factors towards
Continuous positive airway pressure therapy among nurses working in NICU in public
Hospitals of Addis Ababa, Ethiopia, 2021.

Methods and Materials: A facility-based cross-sectional study design was conducted during
the period of March, 2021 to May, 2021. Simple random sampling was used to obtain the
study participants. A self-administered questionnaire and observational checklist technique
were unitized to gather the data from 120 nurses working in four public Hospitals Addis
Ababa, Ethiopia. The collected data was entered by using Epi-data version 4.6 and exported
to SPSS version 26 for analysis. Logistic regression model was used to identify the
association between the dependent variable and independent variable. In bivariate model,
Variables that had p-value < 0.25 were further analyzed into the multivariable model and
confidence level at 95%, the p-value of <0.05 was a statistically significant association.
Results: One hundred twenty nurses were participated in the study with a response rate of
96.8%. Among the participant nurses 60% had inadequate knowledge regarding CPAP
therapy. Nurse with experience >11 years at NICU (AOR=13.74, 95% CI: 2.27-83.24),
nurses had formal training on CPAP (AOR=0.16, 95% CI: 0.05-0.46), available of protocol
for CPAP therapy (AOR=11.95, 95% CI: 2.27-62.89) and 1:1 nurse-to-patient ratio
(AOR=15.38, 95% CI: 2.46-96.23) were associated to knowledge on CPAP therapy. The
findings of this study also revealed that 55.8% of nurses had good practice about CPAP
therapy. Nurses working at NICU >11 years’ experience were (AOR=0.06, 95% CI: 0.01-
0.04) and nurse-to-patient ratio 1:2 was (AOR=0.23, 95% CI: 0.05-0.96) were associated to
practice on CPAP therapy.

Conclusion and Recommendations: In conclusion, three-fifth and almost half of the studied
nurses had inadequate and good practice levels towards CPAP therapy in NICU respectively.

Continuous and regular training regarding about CPAP should be given to the NICU nurses.

Xl
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1. INTRODUCTION

1.1. Background

Worldwide, 2.4 million neonates died in the first 28 days of life in 2019. The highest
mortality rate was registered in Sub-Saharan Africa being 27 deaths per 1,000 live births. A
child born in sub-Saharan Africa is ten times more likely to die in the neonatal period than a
child born in a high-income country (1). A systemic review showed that nine of the eleven
countries worldwide with estimated preterm birth rates of more than 15% were in sub-
Saharan Africa (2). According to Ethiopian demographic health survey of 2019, the neonatal
mortality of the country was 30 per 1000 live births (3). A study done in Ethiopia at black
lion hospital findings showed that 42.9% of the admitted neonates were developed respiratory
distress (4).

In pretrms,50% of infants born before 31 weeks gestation can develop respiratory distress
syndrome (RDS) (5). Respiratory distress is a major contributor to neonatal death admitted to
neonatal intensive care units (NICU) caused by respiratory distress syndrome (RDS),

transient tachypnea of the newborn (TTN), and meconium aspiration syndrome (MAS) (6,7).

Thus, Continuous positive airway pressure machine emerged to manage various respiratory
conditions in the newborn, including respiratory distress syndrome (RDS), transient
tachypnea of the newborn (TTN), meconium aspiration, congenital pneumonia, pulmonary
edema, and apnea (8) . CPAP was first Introduced in 1971 in the treatment of acute
respiratory distress (9). CPAP has different component equipment. Binasal Hudson prongs
are among the type of prongs used, with size 0 fitting infants weighing < 700 g, 1 for 700 to
1250 g, 2 for 1250 to 2000 g, 3 for 2000 to 3000 g, 4 for 3000 to 3500 g and size 5 fitting
infants weighing > 3500 g (10). In resource scarce areas for the sustainability of CPAP
therapy, commercial available special model devices are designed such as Pumani and
Diamedica bubble CPAP and also an economically effective and locally assembled CPAP

delivery system decrease neonatal mortality related to respiratory distress (11,12).

CPAP is a noninvasive, inexpensive and easy technique being mainstay management of
respiratory distress accomplished using nasal a CPAP with minimal risks, as an alternative to
mechanical ventilation. In bubble CPAP, a flow is continuous provided via an oxygen



blender connected to a flow meter, a warmed humidifier, a respiratory circuit, and a chamber
containing sterile distilled water that is attached to a threshold resistor. The level of pressure
is changed by submerging the expiratory limb of the tubing into the chamber at the depth of
the desired CPAP. CPAP works by increasing of functional residual capacity, tidal volume;
lung compliance and decreases perfusion ventilation mismatch, and work of breathing as well
as by conserving surfactant and splints upper airway. This results keep airway splinted and

open to improve the functional residual capacity of the lung (6,7,13-15).

During CPAP therapy, the nurse records neonates’ respiratory rate, oxygen saturation,
respiratory severity score, CPAP pressure, gas flow, CPAP complications, and nasal irritation
every 2 to 4 hour starting commencement of the therapy. Neonates steady on a CPAP of less
than 5 cm H,O with an RSS of less than 5 is encouraged to Wean to nasal cannula or room air
(16). CPAP pressure gauge is usually fixed between 5 and 8 cm H,0 and is constantly flow in
a spontaneously breath baby (10). In the nonexistence sophisticated equipment world, Downe
score and Silverman Anderson score used for initiation and monitoring response for CPAP
therapy (17,18).

Weaning is determined by the resolution of the respiratory distress signs and when FIO,
reaches 21%-30%. Newborns are usually weaned off at a pressure of 6 cm H,0. Vital signs
and respiratory distress signs were assessed and documented hourly (19). Effectiveness of
CPAP is revealed by studies. As studies has been shown that CPAP come to be standard
management in a spontaneously breathing neonate with respiratory distress by decreasing 50
% of surfactant and mechanical ventilation need and 48% of the possibility of mortality (20).
Another study also revealed that CPAP is effective for the survival of 54.5% for all neonates
and 48.3% of neonates having RDS treated with CPAP (21).

The most frequently encountered CPAP complication is nasal septum injury, nasal bridge
injury, abdominal distention, Pneumothorax, Eye puffiness, and hyperemia being the most
common. None of these complications have happened if a skillful and knowledgeable nurse
performs CPAP therapy (19). CPAP is contraindicated in Congenital malformations (choanal
atresia, cleft lip and palate, Pierre Robin sequence, congenital diaphragmatic hernia, and

tracheoesophageal fistula (22).

Factors that influenced the implementation of CPAP include inadequate knowledge

concerning CPAP therapy and inadequate equipment and set-up practice (23).
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1.2. Statement of the problem

Nurses in the neonatal intensive care units are the pillars of all neonatal ICUs by encouraging
excellence and improvement of provision care in the NICU in the world. Nurses are key
personnel in a NICU who establishing strong communication between neonatal staff. For
sustainable change, leadership from within the nursing profession for policies on educational
opportunities, and competency-based training programs are needed. Experienced nurses can
coach young nurses to improve quality care in the NICU (24).

Nurses in NICU perform actions surpassing their competencies. This is due to either
worsening of the neonate condition initiate the nurses themselves or when doctors offer their
functions to nurses (25). Nurses caring for infants on CPAP must be knowledgeable of
adverse effects of CPAP, such as pneumothoraces, abdominal distention, and nasal septum
erosion, and be capable to assess and notice the problems immediately to seek earlier
appropriate interventions. Thus bedside nurses are the first alarm in the success or failure of
the infant on CPAP which is interconnected to nurses' knowledge and skills in assessing and
understanding the infant’s status (10).Nurses are twenty-four-seven in the front line in the
management of neonates requiring CPAP therapy whereas the doctors may be present only
during ward rounds (26).As the researcher knowledge there is no research done similar to the

this title and no evidenced is found in Ethiopia.

Hence, knowledge regarding CPAP has utmost significance to nurses. Because knowledge
aids nurses to generate proper decisions during management of neonates treated with CPAP

and advances comfort (27).

Caring for neonates with respiratory failure treated in NICU requires extensive knowledge of
nursing theory and practical skills. Proper nursing allows one to identify problems quickly

and take appropriate measures to eliminate the offending aspects (28).

Different nursing practice between individual to individual and NICU to NICU due to the
absence of common written nursing protocol for CPAP therapy delay management of
respiratory distress. Written nursing protocol for CPAP therapy minimizes complications and
avoids undesirable variation in the clinical area in turn enhance neonatal comfort during

CPAP therapy which improves the nursing quality of respiratory therapy in NICU (29).



Prevention of CPAP failure would likely to decrease exposure to mechanical ventilation.

This is possible by increasing the protective effects of CPAP complications (30-32).

Nurses with highly experienced have a key role in the success of CPAP (32). A quasi-
experimental study done upon nurses’ knowledge toward the CPAP machine in Iraq showed

that all the 24 participants in the pretest scored was low (33).

Similarly, a descriptive-analytic study in Indonesia among 30 nurses assessed knowledge of
CPAP usage on neonates in the NICU room at Bekasi Hospital and Depok Hospital revealed
that there was no significant relationship between age, education, years of experience,

training, knowledge with CPAP usage behavior on neonates (34).

In Ethiopia, a quality improvement report in 2013 on improving neonatal mortality in an
Ethiopian referral hospital showed that the foremost problem with the neonatal unit is poor
neonatal knowledge held by the nursing and medical staff. Thus, to decrease the knowledge
and practice gap training was given to everyone on the use of CPAP in Felege Hiwot referral
hospital. Even local homemade, evidence-based, continuous positive airway pressure (CPAP)
circuit was made from accessible materials to manage respiratory distress syndrome in

preterm newborns. An effective result was obtained (35).

As to increase nurses’ skill to provide proper care, nurses need to update their knowledge and
practice (36). Thus, to set theoretical and practical intervention programs in the identified
gap, this study aimed to determine level of knowledge and practice as well as associated
factors to identify the gap. Hence, this study aims to assess nurses’ knowledge, practice, and
associated factors towards CPAP therapy among nurses working in NICUs in public
Hospitals of Addis Ababa, Ethiopia, 2021.



1.3. Significance of the study

CPAP therapy is more efficient to reduce the risk of death in newborns with respiratory
distress. Upright nursing knowledge and practice regarding CPAP therapy of respiratory
distress neonates acts essential role in decreasing disease and death as well as advance their

survival.

However, there is no any research done about nurses’ knowledge and practice for the optimal

implement of CPAP therapy studied in the setting area previously.

Therefore, this study aimed to assess nurses' knowledge and practice and associated factors
regarding CPAP therapy at NICU in in public hospitals, Addis Ababa-Ethiopia.

Finally, this research believed to identifies the gap of nurses’ knowledge and practice related

to CPAP therapy and it advances the neonates' survival and quality of life in the study area.

This research finding use for health care settings to aid guidelines and protocols, nurses to
identify knowledge and skill gaps, nurse educator to reference point, health care
policymakers to develop new policy, ministry of health to plan strategic interventions and
researchers uses it as a baseline source of data for future study regarding CPAP therapy in the

study area.



2. LITERATURE REVIEW

This literature review explains about knowledge, and practice nurses towards Continuous
Positive Airway Pressure (CPAP) therapy and Factors affecting Nurse’s knowledge and
practice regarding CPAP Therapy such as Socio- demographic Characteristics of Nurses,
Organizational related factors and neonatal basic characteristics affecting nurse’s knowledge

and practice regarding CPAP therapy

2.1. Knowledge of Nurses Towards Continuous Positive Airway Pressure Therapy

A quantitative descriptive study done in Indonesia at Bekasi and Depok Hospital NICU
among 30 nurse about Continuous Positive Airway Pressure (CPAP) usage knowledge in
Neonates showed that 21(70% ) had good knowledge and 73.3% of the participants had taken
CPAP therapy training (34).

A study done in Tanzania concerning CPAP among 149 nurses showed that only 6.7% of
nurses had good knowledge about the use of CPAP device but 8.7% of them had poor
knowledge regarding CPAP therapy contraindications. On the other hand, 38.9% of the
nurses had good level of knowledge about general information of CPAP. The study also
described that 11 % of the nurses over all knowledge was high about CPAP usage in the
study (27).

A descriptive study performed among 24 nurses on the assessment of nurses’ knowledge
towards Continuous Positive Airway Pressure (CPAP) Machine at Al-Diwanyia City
Hospitals NICU showed that all (100%) of the participants had poor knowledge. The study
also states that nurses' skills and knowledge are desired to avert and overcome problems
owing to the use of CPAP (37).

A study done on the care of preterm infants among 72 nurses in Khartoum and Omdurman
showed about 86.1% of the nurses considered respiratory distress syndrome as a common
complication of prematurity, that about one-fifth (20.8%) stated that they needed training
courses on CPAP (38).



2.2. Practice of Nurses Towards Continuous Positive Airway Pressure

Therapy

A descriptive study done in Baghdad-Iraq to assess nurses' knowledge toward the Continuous
Positive Airway Pressure (CPAP) Machine in NICU among 24 nurses in 2016 showed that
Nurses must have advanced skills and establishment of Policy should be needed to provide a

special educational course about Neonates with CPAP therapy (37).

A cross-sectional study done in 2014 in Belgium on Nurses’ practice concerning weaning
from mechanical ventilators with CPAP mode in the intensive care unit among 423
participants showed that 77% of nurses involved in decision making on weaning of
CPAP.44% of nurses use weaning protocols and 20% of them never used the protocol and

20% of the nurses had training about the use of their protocol (39).

A study was done in Egypt NICU among 50 nurses who were providing direct CPAP therapy
to neonates with RDS using quasi-experimental design through an observational checklist
tool to assess nurse's practice showed that 10.0% of the nurses had good practice score before
the implementation of educational module and 84.0% of them had good practice post-
implementation of educational module follow up in eight meetings about the care of the
infant on CPAP. The study found that there was a statistically significant relation before the
implementation of the educational module between nurses' practice score and their
educational level and their years of experience but no statistically significant relationship
between nurses' practice score and their age. The study also showed that 15.4% of the studied
nurses had good total practice scores before the implementation of the program but 88.5%
after implementation of the program follow up. It also revealed that 98.0% of the participant

nurses never had any former training program (40).

Selecting suitable CPAP masks and prongs is a significant portion for applying CPAP
therapy in newborns with respiratory distress. Therefore, good practice in the use of CPAP

therapy should be followed to avert discomfort and leaks (40-42).

An observational study done about nursing care provided for preterm neonates undergoing
CPAP ventilation at NICU in Egypt among 55 nurses revealed that 36.4% and 73.6% of the

participated nurses had Competent level and incompetent level respectively in preprogram



implementation. While 81.8% and 18.2% of them had competent and incompetent level of

performance in that order post program implementation (43).

A descriptive quantitative study performed in Baghdad NICU among 100 nurses caring for
neonate with respiratory distress syndrome revealed that below the relative sufficiency value
(75%) which showed poor performance. In addition, 81% of nurses did not check the water
level in heat chamber of CPAP, and 88% of the nurses did not observe and monitor tube of
CPAP from the puncture or warp but 99% of the nurses recorded all procedures in child chart
(44).

2.3. Factors affecting Nurse’s knowledge and practice regarding CPAP
Therapy

2.3.1. Socio- demographic Characteristics of Nurses

A descriptive study done at Neonatal Intensive Care Unit at in Irag among 24 nurses revealed
that there is statistical significant association between nurses' years of services in NICU and
nurses' level of education and their knowledge concerning CPAP device at post-2 of
educational program (p value < 0.05) (33).

A descriptive study carried out at the Neonatal Intensive Care Unit at Baghdad revealed that
there is no statistical significant association between nurses' age, nurses' gender, nurses' level
of education, years of service in the nursing field, nurses' years of services in NICU, nurses'
training course and their knowledge toward the Continuous Positive Airway Pressure (CPAP)

Machine follow up (p-value > 0.05) (37).

A study done in Nepal showed that the level of knowledge among nurses was associated
with their age (p < 0.005), professional experience (p < 0.001), clinical area (p=0.002), and

professional experience in a critical area (p < 0.001) (45).

A study done in Germany revealed that 57% of institutions approved having either CPAP
guidelines or a designated CPAP protocol for the use of CPAP in neonates of which 16%

were prepared by Nurses (46).

A study in Indonesia at NICU explained that 12 (40%) of the nurses had 1-5 year work

experience (34) and another study was done at in Al-Diwanyia city, Iraq at Teaching Hospital
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NICU showed that 16 (66.7%) of the nurses had (1-5) years of services (37). Although there
is no statistically significant association between nurses' years of services and their
knowledge about CPAP therapy (p-value > 0.05) (34,37).

A descriptive quantitative study carried out in Egypt on nursing care provided to preterm
neonates undergoing CPAP ventilation among 55 nurses showed that there were highly
statistical significant association between the studied nurses’ total practice score and their
age, academic qualifications, and years of experience and also showed there was a highly
statistical significant association between the studied nurses’ total knowledge score and their

years of experience (43).

A study conducted in Egypt revealed there was a statistically significant correlation between

total knowledge and total practice with nurses’ age, education, and years of experience (47).

2.3.2. Organizational related factors affecting Nurse’s knowledge and practice regarding
CPAP Therapy

A study in Indian government hospitals with neonatal units showed that staff trained in the
use of CPAP were present in 56.0% (45.8% to 65.8%) of hospitals and Clinical guidelines
were available in 31.0% of hospitals (22.2% to 41.4%) (48).

A cross sectional study in India revealed that nurse to patient ratio was high (7.3%) in tertiary
hospitals. The study also concluded that training, guidelines implementation and staffing
were needed to improve the use of CPAP at NICU (49).

A study in India showed that pulse oximetry monitors oxygen saturation of hemoglobin and
heart rate continuously for treating respiratory distress in newborns placed around the foot
that completed CPAP therapy (50).

Studies showed that Downe score is a tool used to assess the course of RDS. RDS classifies
as mild, moderate and severe based on Downe score tool. CPAP is active in mild and

moderate managing of RDS (17,18).

A pre- post quasi-experimental study conducted in Turkey showed that among 36 participated
nurses 36.1% (13/36) of them had a graduate degree, 50 % (18/36) had been working at the

NICU for 1-5 years and all were female. The study showed that the knowledge level of



nurses concerning CPAP was found to be a statistically significant association with training

(6).

A quasi experimental study done at Taiwan among 59 medical staff on Quality Improvement
of Continuous Positive Airway Pressure Therapy in Neonatal Intensive Care Unit revealed
that the use of the nursing protocol significantly associated to basic knowledge of CPAP
(51).

A quasi experimental study done among 70 nurses in Egypt revealed that there were
statistically significant association between the studied nurses’ total knowledge and protocol
implementation (P<0.05 and it also showed that there were highly statistically significant
association between total practice level and nursing protocol implementation regarding CPAP
(P<0.001) (52).

2.3.3. Factors related to Baseline characteristics of neonates undergoing CPAP ventilation

A study conducted at Benha city revealed that 22(40%) of the studied neonates undergoing
CPAP ventilation them had respiratory distress syndrome. In addition to more than three
quarters of them 43 (78.3%) were male, and 45(81.8%) of them their gestational age was
between 28< 36 weeks (43).

A study was conducted in the NICU) at Benha Specialized Pediatric Hospital Which
Affiliated to the Ministry of Health, Benha, showed that nearly two-third (75.0%) of studied
infants gestational age was between 33-< 36 weeks and mean of gestational age. More than
half of the infant (62%) was male and 68.8% of the infants were birth weight <2500gm. more
than half (62.5) of the studied infant had respiratory distress syndromes (47).

Another study carried out at NICU at Benha city study in 2018 showed that 34(68%) of
neonates were male, 31(62%) of the studied neonates were born between gestational age of
32-36 weeks. Regard to admission weight 19(38%) of the neonates were at 2000-2500 gm.
More than half of the infants were less than 10 days of age since birth (53).
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2.4. Conceptual framework of the study

The conceptual framework of this study was developed after different literature review and
adapted with modified accordingly the setting area situation. Nurses' change in knowledge
and practice regarding CPAP determine effectiveness of the CPAP therapy. The conceptual
framework shows the relation between various factors of independent variables and nurses’
knowledge, and practice towards CPAP therapy (6,24, ,25,30,36,37,42,50,51,52,54-58).
Therefore, the investigator tries to review works of literature about CPAP therapy
administration to respiratory distressed neonates in NICU and write up the following as a

framework for the study.

Factors related to Baseline characteristics
of neonates undergoing CPAP ventilation
Neonates’ sex

Neonate’s age

Gestational age

Admission Weight

Diagnosis indication for CPAP connection

Socio demographic characteristics of nurses
Age

Gender

Education level

Work experience in nursing,

Work experience in NICU

Monthly salary inCO{ne

\

Knowledge of nurse regarding CPAP therapy
Practice of nurse regarding CPAP therapy

Organizational related factors
Availability of protocols
Training course on CPAP therapy at school
Formal training on CPAP therapy (type and frequency of training)
Availability of protocols for CPAP therapy
Availability of Downes Score tool

Availability of pulse oximetry

Nurse-to-patient ratio in NICU

Figure 1: A conceptual framework on the assessment of knowledge, practice, and
associated factors towards CPAP therapy among nurses working in NICU in Public
hospitals, Addis Ababa, Ethiopia, 2021.

Source: different pieces of literature review (6,24, ,25,30,36,37,42,50,51,52,54-58).
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3. OBJECTIVES OF THE STUDY

3.1. General objective of the study

To assess nurses’ knowledge, practice, and associated factors towards CPAP therapy among
nurses working at NICU in public Hospitals of Addis Ababa, Ethiopia, 2021.

3.2. Specific objectives of the study

To assess the level of nurses ‘knowledge toward CPAP therapy among nurses working at
NICU in public hospitals of Addis Ababa, Ethiopia, 2021.

To assess nurses ‘practice level toward CPAP therapy among nurses working at NICU in
public hospitals of Addis Ababa, Ethiopia, 2021.

To determine factors associated with the level of nurses” knowledge among nurses working at
NICU in public hospitals of Addis Ababa, Ethiopia, 2021.

To determine associated factors with practice level toward CPAP therapy among nurses
working at NICU in public hospitals of Addis Ababa, Ethiopia, 2021.
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4. METHODS AND MATERIALS

4.1. Study area and period

4.1.1 Study area

The study was carried out in Addis Ababa the Capital City of Ethiopia, and the Seat of the
African Union and the United Nations World Economic Commission for Africa. It is
composed of 11 sub-cities with a total area of 527km? (54). In Addis Ababa city, there are 12
public hospitals. Among the 12, one hospital has no NICU (55). Then four of the eleven
hospitals with NICU were randomly selected by lottery method. These were Gandhi
Memorial Hospital, St. Pauls’ Hospital Millennium Medical College, Tikur Anbessa
Specialized Hospital, and Yekatit 12 Hospital. Currently, there are a total of 158 nurse

employees working in the randomly selected hospitals of NICU.

Gandhi Memorial Hospital (GMH): The average annual admission of 2500 neonates and in
GMH had four CPAP machine in NICU. 27 nurses were working in NICU (56).

St. Paul’s Hospital Millennium Medical College (SPHMMC): The average neonatal
annual admission was 3000 neonates and 60 nurses were working in the NICU. There was
four CPAP machine in the NICU (57).

Tikur Anbessa Specialized Hospital (TASH): The NICU had four CPAP machine and
average annual admission rate of 2850 neonates. There were 33 nurse working in the NICU
of TASH (58).

In Yekatit 12 Hospital Medical College (Y12HMC): The hospital NICU had four CPAP
machine and average annual admission of 2500 neonates. In the hospital 38 nurses were
working in the NICU (59).

4.1.2. Study period: The study was conducted from March, 2021 to May, 2021.

4.2. Study Design

A facility-based cross-sectional study design was employed

4.3. Source Population

The source population was all nurses working in public hospital NICUs at Addis Ababa.
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4.4. Study Population

The study subjects were all nurses working in NICU in selected hospitals and those fulfilling

inclusion criteria.
4.5. Eligibility Criteria
4.5.1. Inclusion Criteria

All nurses working in the selected public hospital at NICU in Addis Ababa who had more
than six months of service and who were willing to participate, not seriously ill and available

during the data collection period was included in the study.

4.5.2. Exclusion Criteria

Nurses who give free service and Nurse students working for their apparent ship or internship
in the NICU. Nurses who are in nursing managerial position not involved in the direct
bedside management of neonates such as head nurse, coordinator and matron at NICU was

excluded from the study.

4.6. Sample Size Determination

The sample size was determined by using a single population proportion formula and bearing
in mind the following assumptions: Z = standard normal distribution Value at 95%
confidence level of Za/2 = 1.96, and margin of error (d) = 5%: which is degree of accuracy

set at 0.05 is the standard allowed deviation from the true proportion.

The proportion of nurses’ knowledge and practices towards CPAP therapy is not known in
Ethiopia. Due to lack of a baseline studies in the study area. Thus, p=proportion of 0.5

(50%) was used for the calculation of sample size determination.

aZ
Formula=no = |22 PP step (1)
d2

1.9620.5(1 — 0.5)
0.052

no =

no=384
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Thus, the total numbers of nurses working at the NICUs of the chosen public Hospitals are

158 nurses. Since the study population is less than 10,000, a correction formula was used.

The final sample size was determined as follows by using the correction formula

nf = ppevrc ITTITTPPIPPPPPIPPPPP PP PP P PSP step (2)
384
nf = 1+384+158_111'94

Where n; s the final sample size, n, is the initial sample size, and N is the number of staff
nurses working in the NICUs of the selected public hospitals of Addis Ababa.

Considering a 10% non-response rate, the total sample size was calculated as:

non — response rate = % (M ) e step (3)
10
non — response rate = 100 (111.94) = 11.194
111.94+11.194=123.134. .. oooooooeeoeeee step (4)

Finally, the total estimated sample size was124 nurses.

4.7. Sampling Procedure

A simple random sampling (SRS) technique was used to select hospitals from eleven public
hospitals with NICU in Addis Ababa. After allocating nurses from the selected public
hospitals by proportional allocation to size, the participant nurses were selected by using

simple random Sampling from each hospital.

Each nurse in the sample population who was present during data collection was symbolized
by a piece of paper and put in a box and mix up. This was performed after sorting the lists of
nurses’ which was given by the matron or coordinator of nurses’ by arranging their
identification card with alphabetical order. Then the lottery method was continued till the

final sample size was full filled by picking up from the box.
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The proportional sample size for each hospital NICU was calculated by the final sample size

of 124 determined for this study multiply by the current number of nurses working at each

selected hospital NICU and divided by the total number of nurses in the study population

which was 158.

Number of nurses in the proportional allocation size (n) =

total sample size X number of nurses in a specific NICU

total number of nurses in the study population NICU

11 public hospitals in Addis Ababa

SRS
SPHMMC=60 GMH=27 TASH=33 Y12H=38
Proportional
allocation to size
SPHMMC GMH TASH Y12H
n_124><60 n=124 x 27 n=124 x 33 n=124 % 38
~ 158 158 158 158
=47 =22 =26 =29

l

\[

Total sample size

124

Figure 2: schematic presentation of the sampling procedure for the assessment of knowledge,

practice, and associated factors regarding CPAP therapy among nurses working in NICU in

public hospitals, Addis Ababa, Ethiopia, 2021.
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4.8. Variables of the Study

4.8.1. Dependent Variables

Nurses’ knowledge level regarding CPAP therapy in NICU

Nurses practice level regarding CPAP therapy in NICU
4.8.2. Independent Variables

Socio demographic characteristics of nurses

Age, Gender, Education level, Work experience in nursing, Work experience in NICU and

Monthly salary income
Organizational related factors

Training course on CPAP therapy at school, Formal training on CPAP therapy (type and
frequency of training), Availability of protocols for CPAP therapy, Availability of Downes
Score tool, Availability of pulse oximetry, and Nurse-to-patient ratio in NICU

Factors related to Baseline characteristics of neonates undergoing CPAP ventilation

Sex of neonate, Neonates Age, Gestational age, Admission Weight, and Diagnosis indication
for CPAP connection

4.9. Data Collection Methods
4.9.1. Data Collection Tool

The data collection tool study was adapted from different literature. The tool was papered in
English version having that composed of 5 main parts: part |. socio demographic
characteristics of nurses (6 questions), part Il. Knowledge item questions (28 questions), part
I11. Organizational related factor item questions (9 questions), part IVV. Checklist for practical
item questions (8 procedures with 57 steps) and part V. Factors related to Baseline

characteristics of neonates undergoing CPAP ventilation (5 questions).

The knowledge assessing question item was adapted from different literatures The knowledge
item question was true or false questions and each question take value of 1 point for each
correct response (27,33,34,37,60). Scoring system for knowledge: Nurses' knowledge

assessed upon completion of the self-administered questionnaire as the studied nurses'
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knowledge checked with a model key answer. Accordingly, correct answer scored (1) score,
the incorrect answer was given (0) score in the total score ranged from 0-28. Then, the
subtotal score for each knowledge part and total knowledge categorized as a score of 70%,
and more considered adequate and a score below 70% was considered inadequate.

The questionnaire for the practice item questions was check list which was adapted by
reviewing the works of literature of different studies and guidelines prepared for CPAP
therapy. The questionnaire also harmonizes to fit the latest situation of the therapy
(47,51,52,61-65). Scoring system for the checklist: A score of (2) gave for correctly done, a
score of (1) for incorrectly done, and a score of (0) for not done. The total score ranged from
0-114 (57questions x 2). Total scores converted into percent. Then, the subtotal score for
each practice part and total practice categorized as a score of > 80% considered good practice

and a score < 80% considered poor practice.

The environmental factor related an item question also has yes or no questions. This study
data was collected through the utilization of the structured self-administrative questionnaire
and observational checklist for nurses knowledge and practice at the NICU regarding CPAP
therapy (17,47,51-53,62,65).

The other tool was used to collect data for baseline characteristics of neonates undergoing
CPAP ventilation. The tool was prepared for recording of basic characteristics of neonates on
admission such as neonates’ sex, gestational age in weeks, admission weight in grams, age in

hour at admission, and diagnosis of indication for CPAP connection (33,43,47,52,53).

4.9.2. Data Collection Procedure

The data was collected by 4 trained Bsc neonatal nurses and were supervised by 2 BSc
neonatal nurses having previous experience in data collection. The data collector was visited
the study hospital NICU five days per week from Monday to Friday during morning and
afternoon shifts. COVID-19 prevention was component of data collector training. During
data collection all possible ways of COVID-19 prevention methods was practiced strictly.
The data collector gave greeting at least 1 meter away from the participant and no hand
shaking was allowed. Before and after material exchange, during consent taking, questioner
exchange and observation hand rub with sanitizer was performed by the data collectors. In

case Nurses who were not wearing mask was obtained at the time of data collection, the data
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collector would have given mask to the nurse to wear and the data collectors must be always
wore mask and used sanitizers hand rub during data collection. Sanitizer and mask were
buying by the principal investigator for that purpose and includes in the budget expenses of
the study. After taking consent and explaining the aim of the study to obtain their permission
and cooperation, the data collector would have given the studied nurses the questionnaire to
fill and assess their knowledge for neonates who went to on CPAP therapy. Every single
nurse was observed separately for 3 to 4 hours to assess performance by using observational
checklists during their actual performance of CPAP therapy while nurses apply CPAP on
neonates in NICU. On daily base completeness of collected data and immediate incidents
happen during data collection process was checked and solved by the supervisors and the
total quality of data collection was monitored by the principal investigator throughout the

data collection period.

4.9.3. Data Quality Assurance

To preserve the quality of the data, data collectors and supervisors was trained in data
collection procedures by the principal investigator. The questionnaire had been designed in
English language for this study data collection. Before actual data collection time, the
questionnaire (tool) was checked for clarity, comprehensiveness, and content validity by an
expert and pretested for reliability on 5% of the total sample at Zewditu Memorial Hospital.
Then, based on the finding of the pretest, the questions were modified for wording,
completeness, clarity, length, skip patterns and correctness. Expert opinion was asked from
VON groups who worked on CPAP therapy and their professional opinion was incorporated
in the tool. The collected data was then reviewed and checked for completeness and

consistency by the principal investigator daily.
4.10. Data Processing and Analysis

The data was entered into EPI-data version 4.6, and then the data was cleaned and analyzed
by using Statistical Package for Social Science (SPSS) version 26 statistical software.
Descriptive statistics such as proportion, frequencies, percentage, and cross tabulation was
calculated. Then data presented using tables, pie chart, bar graphs, and texts. Bivariate and
multivariate logistic regression was computed to assess the statistical association between the
outcome variable and independent variables using Odds Ratio; the significance of statistical

association was assured or tested using 95% confidence interval (CI) and p value (<0.05).
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4.11. Operational Definitions

CPAP is defined as a noninvasive method for applying a continuous distending pressure level
during expiration and inspiration to support spontaneously breathing neonates with
respiratory distress administering to nostrils via bi-nasal prongs with devices of CPAP at the
NICU for the purpose of this study (66).

Knowledge: medical staff including nurses having basic knowledge about indications,
mechanism, application, settings, contraindications, and complications of CPAP (51). In this

study knowledge was defined and category as the following:

Adequate knowledge: Nurses who answered greater than or equal to 70 % of the knowledge

questions correctly (53).

Inadequate knowledge: Nurses who answered less than 70 % of the knowledge questions

correctly (53).

Practice is a measure of competency to perform activities following standard guidelines or
certain protocols by nurses in NICU for neonates undergoing CPAP therapy (43,52).For the
purpose of this study practice was explained and classified as the following:

Good practice: Nurses who scored equal or greater than 80% of practice related item
questions correctly in this study (47,52)

Poor Practice: Nurses who scored below 80% for practice-related item questions correctly in
this study (47,52).

4.12. Ethical Consideration

Ethical clearance was obtained from Department of Nursing and Midwifery, Institutional
Review Board (IRB) research committee, College of Health Sciences, Addis Ababa
University. Then the department was written cooperation letter to Addis Ababa Health
Bureau to participant Hospitals of St. Pauls’ Hospital Millennium Medical College and Tikur
Anbessa Specialized Hospital. Then after getting permission from Addis Ababa public health
research and emergency management core process directorate institution review board
cooperation letter had been written to Yekatit 12 Hospital medical college and Gandhi

Memorial Hospital.
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Then after getting permission from each participant institution review board and head of each
NICU, the study participants were informed about the objective, purpose and procedures of
the study and written and verbal consent was obtained for guaranteeing their choice of
participation or refusal. Even they would have the right to withdraw at any time or skip any
question that they do not want to respond. No name or other identifying information was
included in the questionnaire of this study. The principal investigator was kept questionnaires
locked with a key drawer and the computer folder also would lock with strong passwords. All
information was recorded anonymously and confidentiality was assured during data

collection procedure and after data collection through coding of all data in this study.

4.13. Dissemination of the Result

The final report of the study was presented and submitted in the form of soft and hard copy to
Addis Ababa University, College of Health Sciences, School of Nursing and Midwifery and
Department of Nursing as partial fulfillment of master’s degree in neonatal nursing. The
result of the study will also be disseminated to Addis Ababa public health research and

emergency management core process and the study participant hospitals.

In addition, efforts will be to present the findings on scientific conferences like professional
associations such as Ethiopian pediatrics associations and peer reviewed international journal

publications were considered.

21



5. RESULTS

5.1. Socio- demographic Characteristics of Nurses

Of the 124 nurses study participants 120 (96.8%) were response with non-response rate of
3.2%. From the total participant nurses 106 (88.3%) were female. The predominant age group
was 25-29 years which accounted for 56 (46.7%) followed by age group of 30-34 that
accounted 44 (36.7%). Regard to level of education 93 (77.5%) of nurses were Bsc nursing
holders. In this study 75 (62.5%) of nurses had work experience of less or equal to five years
in nursing profession. Majority of the participant nurses 78 (65%) had experience of less or
equal to five years in NICU. Regarding monthly salary income, 74 (61.7%) of nurses in this
study had monthly earned between 5251-7800 Ethiopian birr monthly (Table 1).

Table 1: Distribution of Scio-demographic characteristics of nurses towards nurse’s
knowledge and practicing regarding CPAP therapy among nurses working in NICU at
public hospitals of Addis Ababa ,2021(n=120)

Variables Frequency Percent (%)
Gender
Male 14 11.7
Female 106 88.3
Age groups 7 5.8
<24 56 46.7
25-29 44 36.7
30-34 13 10.8
>35
Educational level group
Bsc nurse 93 77.5
Bsc Neonatal nurse 19 15.8
MSc neonatal nurse 8 6.7
Experience in nursing group 75 62.5
<5 years 33 27.5
6-10 years 12 10.0
>11 years
Experience in NICU group
<5 years 78 65.0
6-10 years 32 26.7
>11 years 10 8.3
Monthly salary (Ethiopian birr)
<5250 19 15.8
5251-7800 74 61.7
>7801 27 22.5
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5.2 Knowledge level of nurses towards Continuous Positive Airway Pressure (CPAP)

therapy

Nurses' knowledge was assessed through 28 self-administered questionnaires. In this study a
nurse who score >70% of subtotal score for each knowledge part and total knowledge

categorized as had adequate knowledge on CPAP therapy.

In this study, out of the total of 120 nurse participants 72 (60%) had inadequate knowledge
towards CPAP therapy whereas 48(40%) of the nurses score less than 70 % by answering
incorrectly the knowledge item questions in NICU at the selected public hospitals Addis
Ababa.

Table 2: Classification of Nurse’s knowledge Level towards on the assessment of
knowledge, practice and associated factors regarding CPAP therapy among nurses
working in NICU at public Hospitals at public hospitals of Addis Ababa, Ethiopia,2021,
(n=120)

Variables of knowledge Frequency Percent (%)
Fundamentals about of CPAP device
In adequate knowledge 18 15.0
Adequate knowledge 102 85.0
Aim of CPAP device
In adequate knowledge 46 38.3
Adequate knowledge 74 61.7

Indications to use the device (CPAP) for newborn

and premature babies 72 60.0
In adequate knowledge 48 40.0
Adequate knowledge

Contraindications to use the device (CPAP) for

newborn and premature babies 58 48.3
In adequate knowledge 62 51.7
Adequate knowledge

Complications of CPAP related to infant

In adequate knowledge 59 49.2

Adequate knowledge 61 50.8
Complications of CPAP related to Device

In adequate knowledge 41 34.2

Adequate knowledge 79 65.8
Over all knowledge level

In adequate knowledge 72 60.0

Adequate knowledge 48 40.0
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knowledge level

® Inadequat knowledge

m Adequate knowledge

Figure 3: Distribution of nurses’ knowledge level regarding CPAP therapy among
nurses working in NICU at public hospital of Addis Ababa, Ethioipia,2021, (n=120)

5.3. Practice level of nurses towards Continuous Positive Airway Pressure CPAP

therapy

Out of 120 NICU nurses, bout 67 (55.8%) achieved >80% of the practiced item questions had
good practice towards CPAP therapy whereas 53 (44.2%) were scores less than 80% of the
practice item questions had poor practice towards CPAP therapy in the studied NICU.

The study practice level of the nurses was determined based on 57 questions that had total
score range from 0 to 114. Nurses considered had good practice while they scored > 80% and
when they scored < 80% of the checklist tool questions prepared in this study, they said to be

poor practice regard to CPAP.
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Table 3: Nurses’ practice level towards on assessment of knowledge, practice and
associated factors regarding CPAP therapy among nurses working in NICU at public
hospitals of Addis Ababa, Ethiopia, 2021, (n=120)

Practice variables Frequency Percent (%)

Initial nursing Care of CPAP

Poor 77 64.2

Good 43 35.8
Setting up of CPAP

Poor 15 12,5

Good 105 87.5
Preparing the Baby for CPAP

Poor 46 38.3

Good 74 61.7

Connect the nasal prong system to the neonate
Poor 44 36.7
Good 76 63.3

Bonnet with Ties

Poor 28 23.3

Good 92 76.7
Methods of Securing CPAP device

Poor 80 66.6

Good 40 33.4

Performing safety check for Troubleshooting in CPAP
Poor 47 39.2
Good 73 60.8
Monitor of CPAP/ Ongoing assessments
Poor 113 94.2
Good 7 5.8
Total practice
Poor 53 44.2
Good 67 55.8
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Figure 4: Distribution of nurses’ Practice level regarding CPAP therapy among nurses
working in NICU at public hospital of Addis Ababa, Ethioipia,2021, (n=120)

5.4. Environmental factors affecting nurse’s knowledge and practice
regarding CPAP Therapy

Majority of the participant nurses 106 (88.3%) report that did not receive any courses
regarding CPAP therapy. Among the respondents 84(70%) of them also did not receive
formal training regard to CPAP therapy. Among the 120 participant nurses, 97(80.8%)
responded that there was no protocol available for CPAP therapy in NICU. Out of the total
participant nurses 77(64.2%) reported that at the time of data collection nurse to neonate ratio
was 1:2 in their NICU.
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Table 4: Environment related factors participate response on the assessment of
knowledge, practice and associated factors regarding CPAP therapy among nurses
working at NICU in public hospitals of Addis Ababa, Ethiopia,2021, (n=120)

Variables Frequency  Percent (%)
Did you receive any course on CPAP therapy
during your Study?
14 11.7
Yes
No 106 88.3
Have you received any formal training on CPAP
therapy?
ves 36 30.0
No 84 70.0
Is Protocols for CPAP therapy available in the
room?
Yes 23 19.2
No 97 80.8
Is Down’s Score (DS) RDS assess’t tool available
Yes 49 40.8
71 59.2
No
Is there pulse oximetry available for each neonate
on CPAP ventilation continuously?
Yes 21 17.5
No 99 82.5
What is the Nurse-to-patient ratio in your NICU
(at the time of data collection)?
1 28 233
12 77 64.2
>1:2 15 125
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5.5. Baseline characteristics of neonates undergoing CPAP ventilation

This study finding showed that 64 (53.3%) of studied infants were males and born after 34
weeks of gestation accounted 76 (63.3%). Majority of the infants (90.8%) admission weight
was more than 2500 gram and 103 (85.8%) of the studied infant had respiratory distress
syndrome as cause for CPAP ventilation.

Table 5: Distribution of baseline characteristics of neonates undergoing CPAP on the
assessment of knowledge, practice and associated factors regarding CPAP therapy
among nurses working at NICU in public hospitals of Addis Ababa, Ehiopia,2021,
(n=120).

Neonatal Variable Frequency Percent (%)
Sex

Male 64 53.3

Female 56 46.7

Gestational age in weeks
<34 44 36.7
>34 76 63.3

Admission weigh in grams

<2500 109 90.8
>2500 11 9.2
Age in hour
<1 hour 68 56.7
>1 hour 52 43.3

Diagnosis of indication for CPAP connection
RDS 103 85.8
AOP 17 14.2

5.6. Factors associated with the level of knowledge regarding CPAP Therapy among

nurses working at NICU

Regarding to knowledge of CPAP therapy among nurses working at NICU, the association of

the independent and dependent variable were first tested by using bi-variable analysis
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variable which were associated (P<0.25) were tested in the final multivariable analysis to see
their significant association with CPAP therapy. Accordingly, as shown in Table 6 below in
the bivariate analysis, nurses’ educational level, work experience in NICU, received formal
training regard to CPAP, available of protocols for CPAP, available to downes score tool and

nurse to patient ratio were significantly associated with knowledge regard to CPAP therapy.

However, work experience in NICU, received formal training regard to CPAP, available of
protocols for CPAP, and nurse to patient ratio were found to be significant associated in the

multivariate analysis (p< 0.05).

The odds of work experience among nurses working at NICU >11 years were 14
(AOR=13.74, 95% CI: 2.27-83.24) times more likely had adequate knowledge on CPAP
therapy compared with nurses who had those working experience <5 years.

In this study, the odds of nurse who did not receive formal training were 0.16 (AOR=0.16,
95% CI: 0.05-0.46) times less likely had adequate knowledge compared those who received
the formal training.

Regarding protocols, the odds of nurses who worked with protocols were 12 (AOR=11.95,
95% CI:2.27-62.89) times more likely had adequate knowledge regard to CPAP therapy

compared to those nurses who did not obtain protocols for CPAP in their NICU.

In Nurse-to-patient ratio, the odds of nurses who worked in 1:1 nurse to patient were 15
(AOR=15.38, 95% CI: 2.46-96.23) times more likely adequate knowledge than compared
nurses who worked in NICU with nurse to neonate ratio>1:2 (Table 6).
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Table 6: Bi-variable and multivariable logistic regression knowledge on CPAP Therapy

among nurses working at NICU in public hospitals of Addis Ababa, Ethiopia, 2021,

(n=120)
Knowledge COR (95% OF CI) AOR (95% OF ClI)
Variable Inadequate Adequate
Educational level
BSC 62(66.7%) 31(33.3%) 1 1
BSC NN 8(42.4%) 11(57.9%) 2.76(1.01-7.53) * 2.51(0.65-9.63)
MSC 2(25.0%) 6(75.0%) 6.00(1.44-31.47) * 8.18(0.99-67.15)
Nurses work experience in
NICU
<5 53(67.9%) 25(32.1%) 1 1
5-10 17(53.1%) 15(46.9%) 1.87(0.81-4.34) * 2.68(0.91-7.88)
>11 2(20.0%) 8(80.0%) 8.48(1.68-42.89) 13.74(2.27-83.24) **
Received any formal
training on CPAP therapy
Yes 15(41.7%) 21(58.3%) 1 1
No 57(67.9%) 27(32.1%) 0.34(0.15-0.76) * 0.16(0.05-0.46) **
Protocols for CPAP
therapy available
Yes 27(84.4%) 5(15.6%) 1 1
No 45(51.1%) 43(48.9%) 2.87(0.99-8.35) 11.95(2.27-62.89) **
Is Down’s Score (DS) RDS
assess’t tool available
Yes 26(53.1%) 23(46.9%) 1 1
No 46(64.8%) 25(35.2%) 0.60(0.29-1.29) 0.47(0.14-1.54)
Nurse-to-patient ratio
1:1 18(64.3%) 10(35.7%) 1 1
1:2 50(64.9%) 27(35.1%) 0.97(0.39-2.40) * 1.72(0.41-7.13)
>1:2 4(26.7%) 11(73.3%) 4.95(1.24-19.69) *  15.38(2.46-96.23) **

Key 1= Reference

* Statistically significant by COR at p-value <0.25

**Statistically significant by AOR at p-value <0.05
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5.7. Factors associated with practice of CPAP therapy among nurses working at NICU

Regarding to CPAP therapy among nurses working at NICU, the association of the
independent and dependent variable were first tested by using bi-variable analysis variable
which were associated (P<0.25) were tested in the final multivariable analysis to see their
significant association with practice of CPAP therapy. In the bivariate analysis, nurses’
educational level, work experience in NICU, received formal training regard to CPAP,
available of protocols for CPAP, nurse to patient ratio, age in hour at initiation of CPAP
therapy, and gestational age were significantly associated with practice regard to CPAP
therapy. However, work experience in NICU, and nurse to patient ratio were found to be
significant associated in the multivariate analysis (p< 0.05).

Those nurses who had served for >11 years in NICU were 0.06 (AOR=0.06, 95% CI, 0.01-
0.04) times less likely to be poor practice regard to CPAP therapy than those whose service
years were <5 years. In addition, nurses who had work experience for 6-10 years in NICU
were 0.15 (AOR=0.15, CI: 95%, 0.05-0.44) times less likely to be poor practice regard to
CPAP therapy than those whose service years <5 years.

Regarding patient to nurse ratio, nurses who worked in 1:2 nurse to patient ratio had 0.23
(AOR=0.23, 95% CI: 0.05-0.96) times less likely had poor practice compared than those
nurses who worked in NICU with 1:1 nurse to patient ratio (Table 7).

Table 7: Bi-Variable and multivariable logistic regression practice of CPAP therapy
among nurse working at NICU in public Hospitals of Addis Ababa, Ethiopia, 2021,
(n=120)

Practice COR (95% OF CI) AOR (95% OF ClI)

Variable Poor good
Educational level

BSC 45(48.4%) 48(51.6%) 1 1

BSC NN 6(31.6%) 13(68.4%)  2.03(0.71-5.80) *  0.21(0.02-2.63)

MSC 2(25.0%) 6(75.0%) 2.81(0.54-14.66) *  0.42(0.03-7.03)
Experience in NICU

<5 years 24(30.8%) 54(69.2%) 1 1

6-10 years 21(65.6%) 11(34.4%)  0.23(0.09-0.56) *  0.15(0.05-0.44) **

>11 years 8(80.0%) 2(20.0%) 0.11(0.02-0.56) *  0.06(0.01-0.44) **
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Received any formal
training on CPAP
therapy
Yes
No
Is Protocols for
CPAP
available
Yes
No
Age in
initiation of CPAP
therapy

therapy

hour at

< lhour
>1 hour
Nurse-to-patient
ratio
11
1:2
>1:2
Gestational age
<34 weeks

>34 weeks

11(30.6%)
42(50.0%)

4(17.4%)
49(50.5%)

23(33.8%)
30(57.7%)

5(17.9%)
41(53.2%)
7(46.7%)

15(34.1%)
38(50.0%)

25(69.4%)
42(50.0%)

19(82.6%)
48(49.5%)

45(66.2%)
22(42.3%)

23(82.1%)
36(46.8) %
8(53.3%)

29(65.9%)
38(50.0%)

1
0.44(0.19-1.01) *

1
0.21(0.07-0.65)

1
0.38(0.18-0.79)

1
0.91(0.07-0.55) *
0.25(0.06-1.01) *

1
1.93(0.89-4.17)

1
0.49 (0.17-1.15)

1
0.34 (0.08-1.39)

1
0.52(0.20-1.33)

1
0.23(0.05-0.96) **
0.23(0.04-1.48)

1
0.73(0.28-1.85)

Key 1= Reference

* Statistically significant by COR at p-value <0.25

**Statistically significant by AOR at p-value <0.05
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6. DISCUSSION

The aim of this study was to assess nurses’ knowledge, practice, and associated factors
towards CPAP therapy among nurses working at NICU in public Hospitals of Addis Ababa

town.

In this study 60% of the participants with 95% CI (50.8.7-69.2) had inadequate knowledge
towards Continuous Positive Airway Pressure (CPAP) therapy. The study was low when
compared to a study from Irag that revealed all (100%) participant nurses had poor
knowledge concerning CPAP (42). This difference may due to educational level, study
design, and sample size variation between the studies. The study finding was higher than a
study from Tanzania a poor knowledge level was found in 7 (4.7%) of nurses (30). The
finding difference may be due to variation educational level and received previous training on
CPAP.

On the other hand, the study was contrary to study at Indonesia showed that 21(70%) of the
participant nurses scored above 75% and level as had good knowledge on CPAP. This was
may be due to 22 (73.3%) of Indonesian nurses were given training as regular training

improve nurses ‘knowledge (37).

The odds of work experience among nurses working at NICU >11 years were 14 times more
likely had adequate knowledge on CPAP therapy compared with nurses who had those
working < 5 years’ experience in NICU. Similarly, a study revealed that significant advances
in the field of neonatal CPAP was beyond the use of CPAP reflect on the personal experience
and preferences of the individual rather than sound data (46). This finding may be due to
increasing years of experience leads to an increase in their needs for improvement in their

level of knowledge.

In this study, the odds of nurse who did not receive formal training were 84% times less
likely had adequate knowledge compared those who did receive the formal training.
Similarly, a retrospective cohort study in Rwanda, in sub-Saharan Africa revealed that
training with ongoing clinical mentorship and intermittent refresher trainings led to improved
nurses knowledge on the use of CPAP in NICU (67).Besides a study conducted at Taiwan on
Quality Improvement of Continuous Positive Airway Pressure Therapy in NICU revealed

that training was improved knowledge and increase communication among the medical staff
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about indications, mechanism, application, settings, contraindications, and complications and
basic knowledge of CPAP among medical staff was associated with the successful
application of early CPAP therapy (29). On the other hand, the finding of this study was
disagreed with a study conducted at Iraq that revealed no statistically significant association
between nurses' training course and their knowledge concerning CPAP device (p value >

0.05). The difference may be due to effectiveness of training program (33).

Regarding protocols, the odds of nurses who worked with protocols were 12 times more
likely had adequate knowledge regard to CPAP therapy compared to those nurses who did
not obtain protocols for CPAP in their NICU. This finding of the present study showed that
there was a statistically significant association between the available of protocol in the NICU
for neonates undergoing CPAP and the studied nurse’s level of knowledge. This finding also
agreed with a study conducted at NICUs of Benha Specialized Pediatric Hospital at Benha
city in Egypt that finding demonstrated that there was an improvement in the studied nurses’
level of knowledge after the implementation of the nursing protocol (52). The result of the
current study was also supported by other studies showed that significant improvement in the
studied nurses' knowledge about CPAP post-program implementation of regarding CPAP
therapy (33,47,68).This finding may be due to that as no standard protocol for CPAP therapy
were available till date in the ward, nurses did not have very sound base to analyze

interventions regarding to CPAP therapy.

In nurse-to-patient ratio, the odds of nurses who worked in 1:1 nurse to patient were 15 times
more likely adequate knowledge than compared nurses who worked in NICU with nurse to
neonate ratio>1:2. The British Association of Perinatal Medicine (BAPM) recommended a
1:1 nurse-to-patient ratio for all infants in NICU. When neonate: nurse ratios fell short of
BAPM recommendations in NICU, there was statistically significantly less time spent on
tasks such as ventilator paying attention to alarms and nursing activities such as cleansing,
drug administration and record keeping were not affected by the caseload. Where there was
adequate staffing, more time was spent teaching other staff in the NICU (69).This finding is
in line with the study findings. This may enhance to obtain time in busy NICU nurses to read
and communicate with other staffs that increase the knowledge level of the nurse regarding
CPAP therapy.

Regarding practice, good practice of CPAP therapy among nurses working at NICU was
55.8% with 95% CI (46.7-64.2). These findings was lower than by a study conducted in the

34



NICU at Benha Specialized Pediatric Hospital with 80 nurses in Egypt that revealed that most
(87.5%) of the nurses had incompetent practice, while post guideline most (82.5%) of them
had competent practice CPAP therapy (p=<0.001) (47). This difference may be due to study
design in which the study was quasi-experimental with pre-post intervention.

Those nurses who had served for >11 years in NICU were 94% times less likely to be poor
practice regard to CPAP therapy than those whose service years were <5 years. In addition,
nurses who had work experience for 6-10 years in NICU were 85% times less likely to be
poor practice regard to CPAP therapy than those whose service years <5 years. This finding
was disagree with a study in Egypt demonstrated that there was a statistically significant
correlation between total practice pre & post guideline with years of experience increase and
practice increases (P= <0.001) (47).This could be due to the differences in health facility,
study design, and sample size variation across studies. Another explanation may be due to the

young age of the studied nurses working in NICU.

Regarding patient to nurse ratio, nurses who worked in 1:2 nurse to patient ratio had 77%
times less likely had poor practice compared than those nurses who worked in NICU with 1:1
nurse to patient ratio. As number of neonates on CPAP increases without proportional
addition of the nurses, the work load increase in the NICU nurses. This may lead to an
exhaustion among the nurse and become a cause for inappropriate knowledge and practice
apply to wards CPAP therapy and sometimes it may also lead human errors. In addition, it
may lead avoidable delays and consume a lot of time to read to improve the knowledge and

practice towards CPAP therapy.
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7. STRENGTH AND LIMITATION OF THE STUDY

7.1. STRENGTH OF THE STUDY

This study is the first in its kind conducted at NICU in Addis Ababa even in the Ethiopia.
The assessment of practice uses observational checklist for CPAP therapy

Withstand challenges faced by observational study design problems of data collection such as

requiring high cost, plenty of time and hard effort and travelling and staying at NICU daily

The study uses more than 30% of the public hospitals with NICU found in Addis Ababa
which maximizes the representativeness of the sample for the source population

7.2. Limitation of the study

Hawthorne effect is the effect of the observer ‘on the observed. and is an important threat to
the validity of observational research, whereas participants ‘may aware of being in a study or

Observation; it causes the participants to change their practice or behavior temporary.

Another bottleneck of the study was limited previous studies found for the discussion and

comparison of this study.
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8. CONCLUSION AND RECOMMENDATION

8.1. Conclusion

In conclusion, 72(60%) and 48(40%) of nurses in NICU had inadequate and adequate
knowledge respectively towards Continuous Positive Airway Pressure (CPAP) therapy.
Regard to practice 67 (55.8%) had good practice whereas 53 (44.2%) had poor practice
regard to CPAP therapy. Work experience in NICU and nurse to patient ratio were
independent variables significantly associated for both knowledge and practice level of the
nurses regarding CPAP therapy among nurses working at NICU in public hospitals of Addis
Ababa.

8.2. Recommendation

Based on the findings of the study, the following recommendations could be suggested:

Addis Ababa Health Bureau: Addis Ababa health bureau might collaborate with Ministry
of health, Ministry of education, universities and nurse educator to incorporate CPAP therapy
as a course while formulating curriculum for nurses working in NICU. AAHB should
develop protocols for CPAP therapy and should emphasize the importance of applying
adequate knowledge and good practice of nurses during CPAP therapy at all NICUs as a
standard.

Hospitals: Hospitals should conduct periodical orientation programs and in-service training
for nurses to update the knowledge and practice regarding CPAP therapy. Hospitals should
make NICU environment enable nurses to increase knowledge into practice by ensuring

availability evidence based practical protocol in NICU.

Nurse practitioners: Nurses in NICU should update themselves for the new technology of
CPAP therapy. Nurses should practice and know about CPAP therapy before they provide to

neonates who need CPAP ventilation through in-service training.

Researchers: Finally, researchers should do further study to identify the knowledge and
practices of nurses towards CPAP therapy to a wide area with different qualitative and

quantitative study.
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10. ANNEXES

ANNEX I. INFORMATION SHEET FOR PARTICIPATION IN THE
RESEARCH STUDY

Good morning/ afternoon! My name is------------- . I am working as data collector on behalf
of the principal investigator who is a candidate for Master of Science in Neonatal Nursing
graduate at AAU, College of Health Science, Department of Nursing, and Midwifery.

You are kindly requested and included in the study as part of the sample study to complete
the questionnaire designed by the researcher on the assessment of knowledge, practice, and
associated factors towards CPAP therapy among nurses working at NICU in public Hospitals
of Addis Ababa, Ethiopia, 2021. You were participating if you give me consent after you
have under stood the following information.

Objective of the study: to assess knowledge, practice, and associated factors towards CPAP

therapy among nurses working at NICU in public Hospitals.

What | was ask you: if you agree to participate in this study, | was conducted a self-
administered question about your socio demographic characteristics and your knowledge and
practice question using checklist regarding CPAP therapy.

Participants: Nurses who are working at Neonatal Intensive Care Unit in randomly selected

public hospitals of Addis Ababa who full fill the inclusion criteria.

Potential Risks: There is no predicted risk due to participating in this study. The result of the
study helps programmers or policy makers to design intervention related to nurse’s

knowledge and practice of CPAP therapy.

Benefits: No financial benefit was related to this study. There is no payment and risk or

discomfort because of participating in this study except that you lost your time.

Confidentiality is guaranteed absolutely for your voluntary participation in this study and the
information you provide were kept unidentified. Your participation in this study is extremely
appreciated and is an irreplaceable input in the improvement of the quality CPAP Therapy.

These questionnaires were used only for the intended above-titled study only and no any
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connections made between your response and you. You can also choose not to participate in
this study or if you become uncomfortable during this study, you will be allowed to leave the
study at any time of the study. But your truthful response will pay a lot to generate
information to arise with significant findings. If you have any questions related to this study
you can communicate principal investigator through the following address:

Name of the investigator: Kassaye Ahmed

Mobile: +251920633460 or e-mail Kassahmed2013@gmail.com
Will you willing to participate in the study? Yes/ No (Circle the response).
Yes = continue and thank you very much for taking part in this study.

If no, stop and say thank you.
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ANNEX Il. CONSENT FORM

In signing this document, | was giving my consent to participate in the study entitled
assessment of knowledge, practice, and associated factors towards CPAP therapy among
nurses working at NICU in public Hospitals of Addis Ababa, Ethiopia,2021.

| had been informed that the purpose of this research project and | understand to participate in
this study. | had been informed that my participation in this study is willing to full and
voluntary even | have the right to refuse or interrupt the filling of the questionnaire and my
name would not be mentioned on the questionnaire. I, undersigned, have understood the

purpose of the study & fully agree to participate in the study.

Signature of the participant--------------=-=-=--------- Date -------=-=-=s=smueeeu-

Name of investigator- Kassaye Ahmed

Address: phone no- +251920633460

Email: Kassahmed2013@gmail.com

Thank you for your help!
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ANNEX 111. 9+ F&.PTF aolB aohem, & NATICET

A19°7 hL4 /P AT L0AA: Pardpt (1A%0 ANA LI0CATL: OmS 4270 has:
FIFINICATT AG 090.LPLLL T/CT h&d (emPA UTRGTTE TCATY U0 8.4 hets +avi-d
APFFA..... .NPSD- +av2a9s Qe PTGF 0028 ANANL NePP? 100100 o +ETFF7 LT T vhyvs
ADPT WG ATIONC APLUI° FHITE FOCTT A% ANA AR O-OT Ok PUHN PATH0T PandA
VAGT &+ Yaoa?y R avFnele hed o0 0904 1COTT 0 2021 99° N19LMGD  TGT ACAP
Ntavg oo A glme TUTS 10 ACAL OHY 79T +HAaFe AUPr TerCnPA=TSE OO
P9 A4t PTLNTDF APl A NN@ AG +L&tm- 0 Tlav 1F -

PGk AATT-PHY TSF PG AATT (I6RPA VRS & Ya2997 4744 ao3nole hed @At 9904 1COT
POLTT VNI°G ADPT AG ATIONC A28.0-9° FHITEE PATFOT TICT av8An 1o+

TGk O-OT APATE nhATIo: aomee? AN AA ACAL P7TV0ER G P01 YN U3 IRACOLT
PALTT VNI°G ADPOTF A AF100C Pol.0ANE aPMmeSTT A8 IPAAT] 1@

FAFLPT: LMt A0 ANO PATHT OOT (sPA VAGT PR Uapa9y +75 avFnale hed
@O-QF (19oac-t A Lo 1ICOTF

ePGE PP CHYU TGF Ot 0PIE AS Pt ANAT PICOTT PATT APt hS AT100C
AU FHITE 11T (FerAnt A HPCE SLAAENIPPRI® ACAP NT1.PLAD- 7°AN. A.mdar-
J XS

ePek Mt Ok OOT (PATLP PTLNLAPT h&P PAIC: aon@dT Aavav-At W mé@« LH NOrF+C
£99.4.6~ KD DRI° (LT heTCIP:

APLPYr: (LY TGT NHOP &2 AP TATC €2.9° ¢tm0Pd L7 P9LAm-t YA A97I9°
ALINZI=(LY TGT AP hE9l 29N AT AT T VS Péet aPadA 099e-+n 996 hAD-:
2y av e 00 1A IAD- NAL NACA ATINAD* TG NF LIPTA: AP0 ACOY NLAM-T IPAT AS
NACAL avhd 9°79° ALY T1aPA0N AL L.LAIP:

OV TGF PAATE I°Cs, AAPTE NAA A121C OHY TG dFerFP+ hret 09775 @0-9° 1L.H AheCm
@At e AN TIC U7 ACAP PTLAMT ADIFE PAT ATLNGD: PG % A8 NMI° ANGALS
NH AQTPRO hAD-:

eVU7T TS NtavAnt P NAPT NTLNFAD AL ATHIDT T9TTF ST AN

age : A% hyaoe:

Odh: +251 920 63 34 60 A. 2\ kassahmed2013@gmail.com

(LY TG APAFE §€PRE 1982 AP hLAUI® ( PANPT PhA()
AP K NP1 PMEET LbPhs PR HAFE AAPE (NP ATPASA-:

aANP ALLAU-I° NPT eRCAPA: ATPAIG AU~
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ANNEX 1V. 209°9°1t & NATICT

Az NHY OFF ee29°0 NPA VAGT &+ Yar97y hed TOT 2904 1ICOT POTT vh9°G AOPt+ AG
AFO0C AP0-9° HHITE TaCTFT NA%a ANQ AFRXP Qn PUNN PATHAT 2021 N9LA Con
N7.MS D PG APATE (1&CTI% GPLTIET AIARAU-:

PHY TGT AATT H114T AP 091nSO PGt APAte HCEFFAU-=OHY TST Pavdte (3 av<ie
SPLATE AL PFavACT ATLUPIS hHI® NAL A\ 0990t ao(Vt AT8ATT AT.U9° apm@dy avav-yqt
FRLT WIRITA hG 0% eom@de O ARTIEMPO HEICTA=PHUT TG hAT  e+4A80- AS
AaPA+§ av<fe (a0 PHATTTIY- aPIPET 14CT8% ALIINAY-:

PtaJd, 4C71 . +7

AAZSTE DA AgoAClAy-:

PG +UILT16D (9P NAR AYarg:

AL4A: (AN @ +251 920 63 634 60

A. LA\ kassahmed2013@gmail.com
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ANNEX V. AP VRGT TAFLPTF ANGET PavlB av(ise, dR (RTICT

A18I°7 A L4 PivE

ms LATAT.......... AOAAD-::hu? NACA OC SMISTo-F (A%O ANO LYOCALT OmS 427 hAS:
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ADPF WG AHIONC AP90-9° HHITE FCTT A%.0 AN AFSRE O-AT O UHN PATH 0T 2amndA
VAST &'k Yoy A7pf av 30 hed OAT 27004 1ICATT (1 2021 %9° P7LMG ALPTENALPIP® PACAL
AZ OTGE eHatt AAPT OPSE FaFd GUPT HIE avlB ham®Pt HIE Fhd T aTto. O0PPS
A28.08°M7T (FFUTS AR PP Fau-::

PTGk AATT-:-PHY TG PT AATT (hPA VAGT '+ UaP9TT 73R avnolf hed o-aP 2004 1G0T
PATT VRIS AD-Pt AG ATIO0C APG.09° AHITE T PATFOT 11CTF ap8AN 1076 AT ATPATE
ntaaiav: aomee7 ATNN@- AA ACAP P7WNGP § P01 VHN v-b2 (PACALT PATT VPG Ao Pt
AS ATIONC P9lavAlvE aomE8TT APLPPAAT 10 +AFLPT: FNLmet Phga AN PATH AT
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foomed KhZL AG MLONL®- 1H: av/% PUANAND- PAST PUh9®T hCe 0919t AT LUdP
£91.LL1@< 1eom@P TNSHLY FAANT LT £V LA9° e1Gk FhhAT o028 AT SmndTid:: oV
@Ml 5 TLEPTT 0OH AT TEEPT 279000 NALP PUNIPGITIVLC/NCE AL (77T LIPGA::
AU AGPTF §€24P7 LA B2 O HUHS hn@PPFAv-::

PPGE PPIP: PHY TG @Oms PPNt AG farPIvE AhAt RICOTTY PAUTT A@-pt AG AH100C
APUI° THITE 11T OFarAnt 700 ATPCR LLAAEACAPI® NTLPLAD: 7 AN A.mPar: @FAfe:
PGk M TG OOT ASP (192014 PTLNLAPT h& P PATP: 2714l LD DRI° (LT ARTCI:
ATEEET: (LY TEF 109 &L ARP TI0HEP TAPC §A9° ¢FmOd AT PoLam-F 7o
ATT7° ARIARIP=NHY TGT aPATP W8 270433 AT AQTT UhIPS Pért aPadd ¢o72-+h 1.9
AND-:LY oo PP PaLLINIAD DAL (ACH ATIARD: TG ANF SIPGA: ATGU9° ACHP N7.AM-T
AT AG NACAL aphhd 9°79° ARTH T1aPAAN ALLLAIV::

OHY TG+ LAAtE av(l T AAPTE NAA A1L2IC (Y TGF AR FPE nrek N977509° 11 ARCMm
@At AN U7 TG (MFavAlrt PP NAPT NTLNHAD: ALCA ATTIDF TITT T e AN

Og° : 14 Ayar: OAh: +251 920 63 34 60 A, “LA\: kassahmed2013@gmail.com

NHY PG ABPLT ATINTE L.P05 AP? AP ALLAU-IP

AP AP W1 ABP7 NGk FAadd AT1LCT (AEPS NMI° AaP(9GAU-::
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ANNEX VII. ENGLISH VERSION OF QUESTIONNAIRE

Title: Assessment of knowledge, practice, and associated factors towards continuous
positive airway pressure (CPAP) therapy among nurses working at NICU in public
hospitals, Addis Ababa, Ethiopia, 2021.

Questionnaire code.........

Code | Part I: socio demographic characteristics of nurses Response
Instruction: please fill the blank space with the correct response and
for the questions with alternatives please encircle one response that is

correct to you.

Code | Question Response

101 Gender 1.Male
2.Female

102 Age (in years)

103 Education level 1.Diploma nurse
2.Bsc nurse

3.Bsc Neonatal nurse
4.Msc neonatal nurse

5.0ther (specify)...
104 | Working experience innursing | (years)
105 Working Experience NICU | . (years)
106 Monthly salary income | (in ETB)
Part Il: knowledge item questionnaires Instruction: For each of the following statements about

nurse’s knowledge regarding CPAP therapy, please encircle whether you think it is true or false.

Code | Statement Response

True False

Fundamentals about CPAP device

201 Continuous positive airways pressure (CPAP) is defined as a
distending pressure applied with the nose for treatment of cessation

of breathing in newborns.
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202 CPAP is an air pump to works by maintaining an open airway
through the flow of pressurized air.

203 CPAP starts at 4 cm H,O level for treatment of respiratory distress
syndrome (RDS) in newborns.

204 Recurrent episode of apnea is not a sign for CPAP failure in the
treatment of apnea of premature infants.

Aim of CPAP device

205 CPAP keep the airway open during the night.

206 Does CPAP conserve surfactant.

207 CPAP lowers upper airway resistance.

208 CPAP maintains lung volume.

Uses/indications of the device CPAP for premature babies and newborns

209 CPAP uses for neonates with respiratory distress syndrome (RDS).

210 CPAP uses to treat the Apnea of premature babies.

211 CPAP is used for the neonate with Pneumothorax.

212 CPAP is used to eliminate excessive respiratory secretions of Baby.

213 CPAP works to increase intracranial pressure (ICP) for premature
babies.

214 The goal of (CPAP) is to reduce the need for respiratory tube in
emergencies.

Contraindications to use the device for newborn and premature babies

215 CPAP is contraindicated in pneumothorax without chest drain.

216 CPAP is contraindicated for nasal trauma.

217 CPAP device cannot be used in case of Trachea-esophageal fistula.

218 CPAP is not effective in the case of meconium aspiration.

219 CPAP Machine prevents to use in the case of Post-extubation in
preterm Very low birth weight infants.

Complications of CPAP related to infant

220 Obstruction of binasal prongs from secretions is complication of
CPAP.

221 Pneumothorax is complication of CPAP.

222 CPAP increases work of breathing.

223 Excessive CPAP level decreases cardiac output.
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224 Gastric distention is common complication of CPAP.

Complications of CPAP related to devices

225 Obstruction of prongs due to kinking of the prongs is device related

complication.

226 Skin irritation from securing tapes to the face is CPAP device related

complication.

227 Distortions of the nasal septum due to incorrect strapping and

positioning is complication of binasal prongs.

228 High air leak around the prongs due to mouth being open is CPAP

device related complication.

Part I11. Organizational related factors
Instruction: please encircle for the alternatives questions and write you response on the blank space for

open ended questions.

Code | question Response skip

301 | Did you receive any course on CPAP therapy during your | 1.Yes

Study School? (University or college level) 2. No
302 | Have you received any formal training on CPAP therapy? 1.Yes »306
2.No/
303 | If your response is’yes’for question 302, what was the type of | 1.Thory
training? 2. Practical
3.Theory& practical

304 | If your response is ‘yes’ for question 302, what was the | .................
frequency of training per year about CPAP you receive at your

working institution?

305 | If your response is ‘yes’ for question 302, when was the last | ...............

time you receive training?

306 | Is Protocols for CPAP therapy available in the room? 1. Yes
2. No

307 |Is Downes Score (DS) respiratory distress syndrome | 1.Yes

assessment tool available in the unit/room? 2.No
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308 | Is there pulse oximetry available for each neonate on CPAP | 1.yes
ventilation continuously in the room? 2.No
309 | What is the Nurse-to-patient ratio in your NICU? 1.1:1
2.1:2

3.>1:2

ANNEX VIII. CHECKLIST FOR THE ASSESSMENT LEVEL OF NURSES

PRACTICE TOWARD CPAP THERAPY

Check list code

Part 1V: Checklist for the assessment level of practice toward CPAP therapy among Nurses working at NICU

(filled by data collectors during observation)

Code | Check points Correctly | Incorrectly | Not
done (2) | done (1) done
(0)
1 Initial nursing Care of CPAP
1.1 Perform Hand washing or alcohol-based hand rub Hand washing/or
sanitizer or Alcohol based hand rub before and after touching the
neonate.
1.2 Move the CPAP machine to bedside
1.3 Provide family counseling about CPAP
1.4 Record heart rate of the neonate
15 Record respiratory rate of the neonate
1.6 Record axillary body temperature of the neonate
1.7 Right hand oxygen saturation is measured for the neonate
1.8 Downes score is counted
1.9 Downes score severity is classified
1.10 Examination of the nasal cavity or nasal nares is performed
2 Setting up of CPAP
2.1 Position the CPAP machine 30 centimeters from the wall or
curtains
2.2 Plug the power cord into the main electric supply
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2.3 Turn on the CPAP concentrator

2.4 Fill the bubble bottle with clean water to fill line

2.5 Fill the humidifier with clean water between minimum and
maximum level indicated

2.6 Connect inspiratory limb to the main gas outlet

2.7 Connect expiratory limb to bubble bottle

2.8 Dial up the level of CPAP required (5-10cmH20)

3 Preparing the Baby for CPAP

3.1 Position the baby with the head of the bed elevated about 30e.

3.2
Position the neonate in neutral supine position

3.3
Place a small firm roll up nappy or towel under the baby’s
shoulders to support the baby’s head

3.4
Prepare sterile saline nasal drops for irrigation

3.5
Ensure clear airway-suction the nares as needed

3.6 An orogastric tube is inserted through the baby’s mouth.

4 Connect the nasal prong system to the neonate

4.1 Choose appropriate size nasal prongs and attach them to corrugated
tubing Size 0: Infants <700 g Size 1: Infants 700-1250 g Size 2:
Infants 1250-2000 g Size 3: Infants 2000-3000 g Size 4: Infants
>3000 g Size 5: Infants >3500 g

4.2 Attach corrugated tubing to both sides of prongs

4.3 Set CPAP pressure by submerge expiratory limb to the appropriate
depth

4.4 Test the system by occluding the ends of the nasal prongs

5 Bonnet with Ties

5.1 place the bonnets/cap on patient’s head, centering the securement

line indicator.

56




5.2 Put snug-fitting woolen cap/hat or adult cotton sock on baby’s head.

5.3 with the bonnet centered at the nape of neck, place remaining
bonnet on infant.

5.4 close the top of bonnet by twisting bonnet until tightly secured to
head crown.

6 Methods of Securing CPAP device

6.1 Secure the CPAP tubing with ribbon provided or to the hat or safety
pins and rubber bands

6.2 cut self-adhesive Velcro/fastener in half and secure to the bonnet

6.3 Attach chin strip to the infant and secure to the Velcro/fastener or
Tie the tapes of the nosepiece to the woolen cap with sticking
plaster

6.4 Place the nasal prong curve side down into the infant’s nostril
without pressing on the nasal septum.

7 Performing safety check for Troubleshooting in CPAP

7.1 Verify nasal prong size and placement: Prongs of the correct size fit
into the nares snuggly without excessive movement or blanching of
the nares

7.2 Assess for blockage of tube by observing and consider suctioning

7.3 Oxygen and air flow rates sum is set 10 L/min.

7.4 Check corrugates CPAP tubing is connected and fixed in place.

7.5 Verify water level in bubble bottle is fixed to the zero.

7.6 Verify CPAP pressure, submerge expiratory limb to the appropriate
depth (Oxygen/Air mixing Chart available on the machine)

7.7 Test the CPAP system for bubbling by occluding the ends of the
nasal prongs.

7.8 Observe for water in CPAP tubing is empty

8 Monitor of CPAP/ Ongoing assessments

8.1 Oxygen saturation probe placed on a pre-ductal site at right arm or

wrist continuously to maintained at 90-95%.
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8.2 Record heart rate continuously with pulse oximetry

8.3 Respiratory rate 30- 60 breath/min

8.4 Downes score > 7 after 15 to 20 minutes of CPAP after initiation of
therapy

8.5 CPAP pressure adjusted as the baby’s condition indicates by pulse-
oximetry

8.6 Record body temperature maintained between 36.5°Cand 37.5°C

8.7 Record abdominal girth increment every 2-4 hours

8.8 Humidify airway - 1 drop saline per nares every 2 to 3 hours

8.9 keep 0.2-0.3 cm space between the tip of the septum and the prongs
to maintain the integrity of nasal septum

8.10 suctioning nostrils every 3 hr to maintain airway patency

8.11 Neonate on CPAP is repositioned every 2—-4 hr to maintain the
integrity of skin

8.12 The proximal end of the orogastric tube is closed for 30 minutes
after each feeding and then kept open until the next feed.

8.13 Documentation of all activities performed

Part V: Baseline characteristics of neonates undergoing CPAP ventilation

Characteristics of neonates Response
501 | Sex of neonate 1.Male 2. Female
502 | Gestational ageinweeks |
503 | Admission Weightingrams |
504 | Ageinhours
505 | Diagnosis of indication for CPAP connection 1. RDS

3. MAS
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2. Apnea of prematurity

4. other......... (specify)




ANNEX IX. ETHICAL APPROVAL FROM HOME INSTITUTION
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ANNEX X. SUPPORT LETTER FROM HOME INSTITUTION

o

. \’ekntif"t_
+ Gandi Memori 1

Subjeet: Request to acees

This el s ’\}\ ‘

PRACTICE, AND ASSOCIATE
AIRWAY PRESSURE (CPAP)

C1y
148




ANNEX XI. PLAGIARISM REPORT
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