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ABSTRACT

Preterm infants are at risk for respiratory distress syndrome which defined as a breathing
disorder resulting from lung immaturity.Respiratory distress syndromeis a life-threatening lung
disorder that results from underdeveloped and small alveoli and insufficient levels of
pulmonary surfactant. Quality improvement is a major focus of neonatal health care. The
present study aims to assess quality of nursing care provided to preterm infant with respiratory
distress syndrome. A descriptive research design was utilized on48 neonatal nurses and 71
preterm infants. The nurses were working in the neonatal intensive care units of EI-Nasr, El-
Tadamon, and Port-Fouad General hospitals in Port Said City. The data were collected using an
interview questionnaire sheet for nurses and assessment data sheet for preterm infants. The
study’s results indicated that, less than two-thirds of the studied nurses had poor level of
knowledge and more than half of them had poor level of practice. There was a highly statistical
significant relation between the studied nurses' total knowledge mean scores and total practice
mean scores with their educational level with p <0.001. The study concluded that there was a
highly statistical significant correlation between the studied nurses' total knowledge mean
scores and their total practice mean scores. It was recommended that educational and training
programs should be provided to neonatal nurses to improve their level of knowledge and
practice through multidisciplinary approach that focus on the quality of nursing care provided

to high risk neonates.
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INTRODUCTION:

Respiratory distress syndrome, also known as Hyaline Membrane Disease (HMD), is a life-
threatening lung disorder that results from underdeveloped and small alveoli and insufficient
levels of pulmonary surfactant(Schraufnagel, 2010).RDSis the single most important cause
of morbidity in preterm infants, especially before 34 weeks gestation and is the most common
cause of mortality(Dargaville & Tingay, 2012).

High Risk Neonates (HRN) areneonates at greater risk of morbidity, neonatal intensive care
unit  (NICU) admissions, adverse neurological sequelae, and respiratory
complications,particularly ~ Respiratory  Distress Syndrome (RDS)(Mally et al.,
2010).European Foundation for the Care of Newborn Infants [EFCNI] (2014) stated that
the risk of a neonatal death due to complications of preterm birth is about twelve times higher
for an African neonate than for an European neonate.

Infants with RDS have poor lung compliance; they generally require mechanical ventilation and
supplemental oxygen, leading to interstitial edema and epithelial destruction(Potts&Mandleco,
2012). The overall effect of the disease process is a Ventilation-Perfusion (V/Q) ratio imbalance that
leads to hypercapnia and hypoxemia(Jeenakeri &Drayton, 2009). RDSpresents in the first four
hours of life and is characterized by an increase in the respiratory rate more than 60 cycles per
minute and dyspnea which is evident by nasal flaring and subcostal and/or sternal recession
(Ricci & Kyle, 2009).

The diagnosis of RDS is based on the clinical picture and x-ray findings(Mattson & Smith,
2011). Tests used to evaluate fetal lung maturity are: PhosphatidylGlycerol (PG) is
synthesized from mature lung alveolar cells and Lecithin/Sphingomyelin (L/S) ratio which are
two phospholipids that are detected in the amniotic fluid(Chapman &Durham,
2014).Medical management of the newborn with RDS is focused on continuous pulse
oximetry, Arterial Blood Gases (ABG), The Partial Pressure of Oxygen in Arterial Blood(PaO:)
should be maintained in the normal range of 50 to 70 mmHg and a pulse oximetry reading of
90%. EndoTracheal Tube (ETT) and exogenous surfactant as indicated for neonates at risk
for RDS(Bowden & Greenberg, 2010).

Methods of respiratory support include:oxygen therapy by mask, hoodor cannula for neonates
requiring short-term oxygen support, Continuous Positive Airway Pressure (CPAP) used for
neonates, who are at risk for RDS(Morley et al., 2008). If untreated, RDS will worsen.It
appears to be a self-limiting disease, with respiratory symptoms declining after 72 hours. This

decline parallels the production of surfactant in the alveoli (McLenan, 2007).
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Nursing care of infant with RDS is demanding crucial part requiring alert, skillful, and
sensitive nurse. The care involves, review the history for risk factors associated with
RDS(London et al., 2014).Umbilical Arterial Catheter (UAC) may be used to draw arterial
blood for monitoring oxygenation, suctioning should occur only when necessary through
nasopharyngeal passage, the trachea or ETT, inspection of the skin and position changes with
gel mattresses are helpful in guarding against skin breakdown(Hockenberry & Wilson, 2011).
The neonatal mortality rate reflects not only the quality of women care during pregnancy but
also the quality of infants care during the first month of life(Pillitteri, 2010).Assessing and
improving the quality of nursing care is a major focus of neonatal healthcare(Elverson &
Samra, 2012). Quality of care is probably much more complex. Therefore, as nurses who are
involved in quality improvement or implementation of evidence-based practice, must be faced
with the question of how to measure quality of care (Alfaro-Lefever, 2013). Neonatal quality
measures that have been examined include structural measures such as average daily census
and outcome measures such as mortality and rates of complications of prematurity (Kaplan et
al., 2011).

Significance of the Study:

In Egypt 2011, the prematurity rate was 7.4% (Blencowe et al., 2012) and the proportion of
deaths from the complications of prematurity estimated by 45% of all neonatal death (Liu et
al., 2012).Lissauer and Fanaroff (2011) highlighted that neonatal RDS is a one of the most
common complications of prematurity. The largest NICU in Port Said report, EI-Nasr
Hospital Medical Records (2013) reported that, RDS represent 72% of all admitted cases to
the NICU at 2012. Based on clinical experience in Port-Said NICUs, there were no studies
that, assess quality of nursing care provided to preterm infants with RDS; hopefully the
current study will illustrate the quality of neonatal nursing care especially for preterm infants
with RDS.

AIM OF THE STUDY:

The aim of the current study was to assess quality of nursing care provided to preterm infant
suffering from respiratory distress syndrome.

The Research Questions

What is the level of nurses’ knowledge regarding care of preterm neonate with RDS?

What is the level of nurses’ practice regarding care of preterm neonate with RDS?
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SUBJECTS AND METHOD

A descriptive research design was utilizedin the current study.

Sample:

A convenient sample 0f48 nurses working in Port Said NICUs during four months period and
whose years of experience more than six (6)monthsin NICUs, and all preterm infants who
were suffering from RDS, during the same period (71 preterm).

Setting:

The nurses were working in the neonatal intensive care units of EI-Nasr, ElI-Tadamonand
Port-Fouad General hospitals in Port Said City.

Tool of data collection:

Two tools were used to collect data for this study.

TOOL (I):A Structured Interview Sheet, This tool consisted of four parts: it was developed
by the research investigators after reviewing the related literatures.

Part I: This part included personal data and professional characteristics of the studied
nursesand data about characteristics of preterm infants with RDS

Part Il:Nurses’ knowledge regarding preterm infants with RDS and its nursing
management,it contained forty seven(47) questions about care of RDS.

Part I11:Nurses’ knowledge regarding quality of nursing care for preterm infants suffering
from RDS, it was contained six (6) questions.

Part 1V:Nurses’ knowledge regarding infection control policy for preterm infants suffering
from RDS, it was contained eight (8) questions.

TOOL (11): Observation checklists to assess nurses' quality of care: were adapted from
Ball et al.(2012); Bowden & Greenberg (2012) and Nettina (2014).Certain modifications
were done by the research investigator in the adapted checklists to suit the nature of the study.
e Content Validity of the tools

It was ascertained by seven experts in the field of pediatricnursing. Necessary modifications
were done according to the experts' opinions.

¢ Reliability of tools

It was held on 5 nurses in the EI- Nasr NICU. Cronbach's alpha coefficient was used to assess
the internal consistency of knowledge and its value was (0.83).

¢ Pilot Study

A Pilot study included 5 nurses working at NICU at EI- Nasr General Hospital. The purpose
of the pilot study was to test applicability, clarity, relevance and feasibility of the study tools
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and sequence of quotations to maintain consistency. The nurses in the pilot study were
excluded from the final subjects of the study.

Field Work

The field work was carried out from the start of October 2013 extended to the end of
January2014.The research investigator was available at each study setting by rotation, three
days per week during morning, afternoon and night shifts. Each nurse was individually
interviewed to assess quality of nursing care through their knowledge about RDS using
structured interview sheets within 20-30 minutes at the conference room or nurses' room of
NICUs, while their nursing care practice was assessed by using observational checklists
during their actual practice. Each preterm data was collected by the research investigator from
the hospital medical records.

Ethical consideration:

Each study subject had the freedom to be involved in the study or to withdraw at any time.
oral consent was obtained from the parentsof the studied preterm infants before data
collection ensuring complete privacy and total confidentially.

Statistical analysis

Data were analyzed with SPSS version 16. The normality of data was first tested with one-
sample Kolmogorov-Smirnov test.Qualitative data were described using number and percent.
Continuous variables were presented as mean + SD (standard deviation) for parametric data
and median for non-parametric data. The two groups were compared with Student t test
(parametric data) and Mann-Whitney test Z test (non-parametric data).Analysis of Variance
(ANOVA test) used for comparison of means of more than two groups. Pearsoncorrelation
used for correlation between continuous parametric data.

RESULTS:

Table (1)showed that 77.1% of the studied nursesreportedincomplete answers about
definition, risk factors,and causes of preterm infants with RDS. Also, more than half of the
studied nurses (54.8%) didn't know the meaning of quality of health care.

Table (2) showed that66.7% of nurses' practice about pulse oximetry care had an average
level. The mean scores of oxygen therapy, and ET suctioning were 30.42+2.95, 39.73+5.45
scores respectively.

Figure (1) showed that 60.4% had poor level in their total scores of practice followed by

39.6% had an average level. The same figure showed that, more than half of the studied
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nurses (56.3%) had poor level in their scores of knowledge; while 35.4% of them had average
level.

Table (3)showed that mean scores of knowledge among nurses who had bachelor's degree was
higher statistically significant than who had secondary school of nursing or technical institute of
nursing degree with p <0.001.

Table (4)showed that mean scores of practice among nurses who had bachelor's degree was
higher statistically significant than who had secondary school of nursing or technical institute of
nursing degree with p < 0.001. The same table showed that there were no statistical significant
relations between nurses' practice means scores in relation to the rest of items of other nurses'
personal and professional characteristics.

It was evident that there were a highly statistical positive significant positive correlation
between nurses' total knowledge mean scores and their total practice mean scores with p <
0.001.

Table (1): Nurses' Knowledge about RDS and Quality at NICU (n=48)

Completeanswer Incomplete answer Didn'tknow
K I RD
nowledge about RDS NO 1% NO % NO %
Definition of RDS 7 14.6 37 77.1 4 8.3
Risk factors and Causes of 9 18.8 37 771 2 4
RDS
E::émtlon of quality of health 1 21 29 458 o5 59 1

Table (2) Mean Scoresof Nurses' PracticeRegarding Preterm Infants with RDS (n=48)

Nurses' level of practice
Items Mean + SD Good Average Poor
No | % | No | % | No | %
Pulse oximetry 18.98 +1.25 16 | 333| 32 |66.7] O 0
Oxygen therapy 30.42+2.95 28 | 584 | 20 [416| O 0
ET suctioning 39.73+5.45 6 |125| 41 |85| 1 2

Fig. 1: Total Scores of Nurses' Knowledge and Practice Regarding Preterm Infants with RDS (n=48)

60. 4%

0%

Practice : Knowledge

m Poor M Average = Good
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Table (3)Relation between Nurses' Knowledge Scores and their Personal and Professional

Characteristics (n=48)

Items Mean +SD Range Tzsi';of P
Age
- <20 67 67 54
- 20-<30 75.849.9 60-99 F=1.41 NS
- =30 69+3.7 64-74
Educational level
- Secondary school of nursing 71.5+6.9 60-87
- Technical institute of nursing 73.318.1 64-88 | F=8.856 921
- Bachelor's degree in nursing 83.5+10.6 69-99
Years of experience
- <5 75.3£8.7 64-94 267
- 5<10 75.2+11.1 60-99 | F=0.267 | | g
- >10 72.4%7..9 64-88
Attending of training programs
- Yes (16.7 %) 77.3%11 67-99 20,803 426
- No (83.3%) 74.4%9.2 60-99 ' N.S

#N.S — no significant p > 0.05# **

— highly significant p <0.001

#F — ANOVA test#t

— ¢ test

Table (4) Relation between Nurses' Practice Scores and Their Personal and Professional

Characteristics (n= 48)

#F — ANOVA testiit

— t test
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Items Mean +SD Range | Test of sig P

Age

- <20 180 180 223

- 20-<30 198+19 155-241 | F=1.55 .N.S

- >30 186+6.7 174-193

Educational level

- Secondary School of Nursing 185.5+8.4 155-197

_ Technical Institute of Nursing |  191.6£109 | 179210 | F=71.67 | <0001

- Bachelor's Degree in Nursing 223.219.4 210-241

Years of experience

- <5 197.0+21.4 155-241 539

- 5<10 197.7+17.2 179-232 | F=0.64 .N.S

- >10 188.8+9.7 174-206

Attending of training programs

- Yes (16.7 %) 195.1+12.2 186-221 (20,167 .868

- No (83.3%) 196.3+19.4 155-241 ' N.S
#N.S — no significant p > 0.05 #** — highly significant p <0.001
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DISCUSSION:

The nursing role effectiveness model, based on Donabedian's framework, is supported by
empirical evidence and can be used as a guide to examine the links among nursing structures,
processes and patient outcomes (Doran, 2011). “Structure of care is a feature of a health care
organization or clinician related to the capacity to provide high quality health care” (AHRQ,
2014). So, discussion firstly for the subjects' characteristics.

Quality of nursing care not depending only on nurses' knowledge and practice level but also
depending on many factors such as the maturity of the preterm infants, birth weight and other
associated problems. In the present study there were a highly statistical significant relation
between improved and died cases (which represent 19.8% of all admitted cases with RDS) in
relation to their gestational age and birth weight. A Chilean study by Mardones et al. (2008)
recorded that, there were a statistical significant relation for the effects of neonatal birth
weight and gestational age on the number of deaths and survivors, with a neonatal deaths'
gestational age mean 31.96 +6.06 weeks.

Assess the studied nurses' knowledge and practice for preterm infants with RDS according to
the process standard measures.Regarding to the studied nurses' knowledge about definition
and causes of RDS, the present study showed that more than three-quarters of the studied
nurses had incomplete answers. These findings were consistent with Mohammed (2010) who
found that, about three-quarters of the studied nurses (74.3%, 71.4% respectively) had poor
knowledge about these items.

Concerning the studied nurses' knowledge about the function of surfactant, the present study
showed that three-quarters of the studied nurses had incomplete answers.These findings of
nurses' knowledge about definition, causes and diagnosis of RDS may be due to the
complexity of RDS definition and pathophysiology. Also, there were no training program that
emphasis on RDS as a critical neonatal disease.As regards the nurses' knowledge related to
the concept of quality in health care, the current study revealed that, more than half of the
studied nurses didn’t know the definition of quality of health care. This reflected that the
nurses were away from the concept of quality which considered the present and future for all
fields especially at nursing specialty and the lack of continuing education for the nurses
working in NICUs about quality of health care. The study done by Mustafa (2007) and found
that, only one-quarter of the nurses had a correct score level of knowledge about the concept
of quality.

The present study showed that, no one of the studied nurses had poor level of practice about

applying pulse oximetry or oxygen therapy. The nurses' practice more developed in these
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procedures due to increase the rate of using oxygen therapy and pulse oximetry for preterm
infants with RDS. These findings were convergent with El sayed et al. (2013) who studied
the establishing basic standards of nursing care protocol at neonatal intensive care unit, and
found that, all nurses had competent level of performance in pulse oximetry or oxygen
therapy care.

In relation to applying ET suctioning, the majority of the studied nurses had an average level

of practice with some clear mistakes. For example, determining the negative pressure, the

time of keeping the suction catheter in ETT, and using normal saline into ETT were the most

common nurses' mistakes. This reflected that the studied nurses were away from the most

updated guidelines for care of HRN according to AARC (2010) suctioning guidelines.

Parallel with Register (2002) who assessed neonatal suction techniques by registered nurses

and found that only 19% of the nurses performing the suction procedure with between -50 to

-80 mmHg.

Outcome measures describe how the care delivered affects the neonate's health status

(Elverson & Samra, 2012). Regarding the studied nurses' level of knowledge; the findings of

the current study showed that, more than half of the studied nurses had poor level in their

scores of knowledge. This poor knowledge score findings may be attributed to the fact that

nurses didn't emphasize for updating their knowledge about RDS by attending training

programs. This finding was in accordance with Abou-zaid (2008) who found that, nurses’

knowledge scores were generally low.

Concerning the studied nurses’ level of practice about their actual care provided for preterm

infants with RDS in the NICUs, as unexpected, the current study illustrated that, more than

three-fifths of the studied nurses had poor practice level. These findings were congruent with

Parajulee and Selvaraj (2011) who assessed the nurses' knowledge and performance about care

given to newborn in NICU and concluded that there was lack in nurses' performance for care

of newborns in NICU.

However the studied nurses mean age was 25.29 + 6.6 years with mean years of experience

of 5.73 +3.25 years, which considered the best age with very accepted years of experience to

provide a high quality of nursing care, and supported by Mustafa (2007) who reported that

the age group of nurses was between 20- < 25 years old and Kunswa (2010) who found that

the majority of the studied nurses had years of experience ranged from 5:10 years with mean

5.5 £3.01 years, there was no relation between nurses' age or years of experience with their

level of knowledge and practice. It may be due to with increasing nurses' age, the ability to

retaining knowledge decreased. This finding was in an accordance with the study finding of
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Sadek (2010) who applied evidence based guidelines for care of neonates with RDS, and
contrary with Ahmed (2013) who found that there was a statistical significant relation
between nurses’ level of knowledge and their age. Also, this finding reflected that there was
no relation with nurses' years of experiences due to keeping themselves away from the most
updated procedures guidelines. On the other hand Abou Ahmed (2013) found that there was
statistical significant relation between nurses’ performance and years of experience.

The present study showed that, there was a highly statistical significant relation between total
studied nurses’ knowledge mean scores and their level of education with p <0.001. This
finding may be attributed to their curriculum which might include HRN assessment and
complications of preterm infants such as RDS. This finding supported by Ahmed (2013) who
found a statistical significant relation between nurses’ knowledge and their level of education
with p <0.05.

The current study indicated that, there was a highly statistical significant relation between
total studied nurses’ practice mean scores and their level of education with p <0.001. This
could be related to acquiring more practical experience through in the bachelor degrees’
curriculum which teaching practice as 60% of the study’s hour, as well as being more
familiar with medical terminology utilized in the unit. This parallel with Ahmed (2007) who
found that the total score of adequate practices of bachelor degree nurses was higher than
diploma nurses. While, Elsayed et al. (2013) stated that nurses with a diploma degree had
higher performance than the bachelor degree.

The observation being held in the present study showed that there was a highly statistically
significant correlation between total nurses' knowledge and their total practice with p <0.001.
These results may be due to that the persons with requisite knowledge do the better
professional practice to improving the quality of nursing care for preterm infants with RDS.
Alkazaz (2010) supported this finding; while Sayed (2009) found that, there was no

statistical significance relation between nurses’ practice and knowledge.

CONCLUSION:

In the light of the main study findings, it was concluded that less than two-thirds of the
studied nurses had poor level of knowledge and more than half of them had poor level of
practice. In addition; there were a highly statistical significant relation between the studied
nurses' total knowledge mean scores and their practice mean scores in relation to their

educational level with p < 0.001. There was a highly positive statistical significant
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correlation between the studied nurses' total knowledge mean scores and their total practice

mean scores with p <0.001.

RECOMMENDATION:

Based on the findings of this study, our recommendation is:Periodic educational program

for nurses working at NICUs is mandatory, for raising and updating the knowledge of nurses

about quality of nursing care and its applications in care for preterms with RDS.
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