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catheterization. Research design: A quasi-experiment.

Setting: At the cardiology unit at Beni-Suef University
Hospital. Subjects: included a convenient sample of thirty nurses and a purposeful sample of fifty
children before and after the program. Tools: Four tools were used to gather data: an Arabic interview
questionnaire to assess the study participants' understanding of early ambulation, an observational
checklist to assess the nurses' early ambulation practices, and a 5-point Likert scale of attitudes.
Results: Compared to pre- and post-program implementation, there was a significant improvement in
overall knowledge, practice, and attitude, as indicated by the following percentages: (26.6% to
83.3%), (16.6% to 76.7%), and (10.0% to 80.0%), respectively. Furthermore, compared to the
preprogrammed, the educational program improved the health outcomes for children with congenital
heart defects after cardiac catheterization. In conclusion, introducing an educational program
improved children's health outcomes and nurses' knowledge, practice, and attitude. Recommendation:
It is suggested that nurses be more aware of the advantages of early ambulation following cardiac
catheterization and how to prevent complications by providing in-service training sessions.
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INTRODUCTION

Congenital heart disease (CHD) is an abnormality of the heart and large vessels,
commonly encountered in the pediatric population. CHD can be categorized into cyanotic and
noncyanotic lesions. The elevated availability of pediatric echocardiograms (Echo) and
expertise in managing CHD children operationally and percutaneously have improved
children’s outcomes (Ottaviani & Buja, 2022).

Further, children with CHD are surviving because of improved medical care and recent
developments in diagnosis, therapy, and surgery. During the past twenty years, open heart
surgery, medication, and cardiac catheterization have been treatment approaches (O’Byrne et
al., 2020).

Early ambulation is a nursing intervention that increases physical activity, maintains or
improves bodily function autonomy during surgical procedures or recovery from illness, and
prevents immobility complications (Bagal & Mahmood, 2022). Because cardiology is a
specialized and complex field, providing high-quality nursing care to children in these units
requires professional nursing knowledge and skills. Early ambulation after CC has recently
become an exciting and engaging subject for nurses; it is a nursing task that is commonly
performed in critical care. Therefore, early ambulation for cardiac procedures for pediatric has
an essential role for critical care nurses (Bulut &Calik, 2020).

SIGNIFICANCE

Cardiac catheterization (CC) is a huge event that is accepted as a stressful procedure
for children and families. The global prevalence of CHDs accounting 9.410/1000. It
represented a potential increase over fifteen prior years (Liu et al., 2019). At the national
level, Egypt saw 796 cases (79.2%) of cyanotic CHD and 209 cases (20.8%) of cyanotic CHD
(Al-Fahham & Ali, 2021). CC nursing care standards are a significant concern for all
healthcare teams in achieving high-quality care for pediatric patients and helping minimize
post-CC complications.

Few researches on nursing care, particularly early ambulation of children following
cardiac catheterization, have yet to be done in Egypt. The current study assessed the impact of
improving nurses' performance on early ambulation and the health outcomes of pediatric with
congenital heart defects following cardiac catheterization. The current study's findings will
help enhance nurses' understanding of caring for children following cardiac catheterization.
This research carries two benefits for nurses in the CC specialty and pediatrics performing
CC. Moreover, it provides evidence-based data for post-CC care, which helps anticipate and
prevent post-CC complications while minimizing hospital resource utilization.

METHODOLOGY

Design: A quasi-experimental research.

Setting: At the cardiology unit of an Upper Egypt University Hospital.
Subjects:

A convenient sample of 30 nurses employed at the previously stated setting. A
purposive sample of 50 pre- and 50 post-program children with congenital cardiac defects
who were admitted to the cardiology unit for the duration of the study.
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Children criteria:

Both sexes, aged 18 months to six years and free from other mental or physical diseases and
subjected to either diagnostic or interventional cardiac catheterization with an average
bleeding profile.

Nurse’s criteria:

Registered nurses employed full-time in the cardiology unit accepted the invitation to

participate in the research and were available at the time of gathering data. Before the start of
the study, nurses should have been working for at least six months in the cardiology unit.

Tools for collecting the data:
Data was collected using the four tools:
1%t tool: Designed Interviewing Questionnaire Sheet:

The researcher developed it after reviewing relevant literature to assess nurses' understanding
of early ambulation. It is written in Arabic and is divided into the following sections:

Part I: Characteristics of the nurses who have cared for children post cardiac catheterizations,
which include age, sex, education, experience, position, and received formal training on early
ambulation.

Part 11: Assessing the nurses' knowledge of early ambulation, which encompasses three
primary areas of knowledge; the first section was about congenital heart defects, including
definition, causes, symptoms, types, investigations, complications, treatment, and prevention.
The second section was about cardiac catheterization, including definitions, indications for
diagnostic and therapeutic catheters, the most common site of insertion, benefits, types,
contraindications, complications, and interventional procedures (tests) done during cardiac
catheterization. The third section was knowledge about early ambulation as definition, time,
number of times of evaluation during early ambulation, criteria for initiating early ambulation,
types of exercise, levels of activity performed, benefits, contraindications, criteria for
termination of early ambulation, barriers, complications of immobility and facilitators to
implement early ambulation.

2"d tool: Nurses’ Practice toward Early Ambulation (Observational Checklist)

The assessment of nurses' practices regarding early ambulation was adapted from
(Abouheiba et al., 2015; Reese & Bandy, 2023). The practices included monitoring vital
signs, removing the sheath, observing the insertion of the catheter, assessing skin color and
temperature, applying manual pressure to the catheter site, changing positions, and
performing lower extremity exercises such as ante flexion and dorsiflexion of the foot and
abduction, adduction, and circumduction of the hip joint.

3" tool: Nurses’ Attitude toward Early Ambulation

It was adapted from (Lin et al., 2020; Dweekat, 2020) Using a 5-point Likert scale of 1-5 to
evaluate nurses' attitudes toward early ambulation. This tool contained (17) items that
reflected the nurses’ attitude regarding early ambulation

4" tool: Child Health Outcome Sheet:

This tool was recruited from (Abouheiba et al., 2015) and modified by the researcher, written
in English. It encompassed:
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Part I: Socio-demographic and clinical data assessment sheet:

The researcher used the tool to obtain data about the social profiles, children's medical
history before they entered the cardiac catheterization lab, and data from the cardiac
catheterization lab. It contained the following data:

1- Socio-demographic data such as birth order, residence, gender, and child age.

2-The medical history of the children before they enter the cardiac catheterization lab,
including diagnosis, medication prescription, family history of congenital heart
defects, previous invasive cardiac procedure, and previous hospitalization, was
gathered.

3-Pre-cardiac catheterization nursing assessment of children's health parameters, such as
weight, vital signs, oxygen saturation, and lab investigations, was recorded.

4- Data obtained from the cardiac catheterization lab as the purpose of catheterization,
access site of cardiac catheterization, type of anesthesia used, time consumed to gain
vascular access, duration of the fluoroscopic study, sheath size, catheter size, and total
duration of the procedure.

Part Il: Post cardiac catheterization nursing assessment sheet:

The researcher used this tool to obtain data about the health parameters of children
following cardiac catheterization. It included the following data:

Vital signs, Access site assessment, Fluid intake and output, Patient medication, Peripheral
pulses: femoral, posterior tibial, and pedal pulses, Capillary refill time, and perfusion of both
lower limbs.

Ethical Considerations:

On February 13, 2022, the Ethical Scientific Research Committee of the Faculty of Nursing at
Helwan University granted ethical approval for this study under reference approval number
28.

Intervention

The implementation phase was achieved through 7 sessions for each group. The
researcher was available twice weekly at the cardiology unit in the previously mentioned
settings. Each group took two weeks (4 days) for the theoretical part, practical part, and
evaluation. The first and second days were for the theoretical part of the intervention, the first
day the following week for the practical part of the application, and the second day the
following week for the nurse's evaluation. The total sessions were 7 (4 and 3 for knowledge
and practice, respectively). Such sessions lasted 70 hours (40 hours for theory- 30 hours for
practice). The participants were categorized into ten categories, each with three subjects. The
implementation and evaluation period were achieved through six months from the start of
April 2023 to the end of September 2023).

Statistical analysis:

SPSS version 25 was used for data entry and processing. McNemar's Test evaluated the
difference between qualitative variables when data was paired, dichotomous, and non-
parametric. A marginal Homogeneity test was used. Chi-square (x?) and Fisher exact tests
were used to evaluate the relationship between the independent categorical parameters.
Spearmen correlation coefficient evaluated the strength and direction of correlation between
the two parameters.

RESULTS
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Table (1): Studied nurses’ socio-demographic characteristics (N=30).
I Characteristics No % I

| Age (in years)
<25 years
25-30 years
>30 years
Mean +SD 26.9 £2.21
Gender
Male
Female
Education
Nursing diploma
Nursing institute
Bachelor of Nursing
Postgraduate 3.3

Other 0.0

Current position
Head nurse 0.0
Supervisor 3.3
Nurse 96.7
Experience years
Less than five years 30.0
5- 10 years 63.3
>ten years 6.7
Mean +SD 6.41+2.25
Attending training courses
Yes 0.0
No 100.0

Table (1) displays that 70.0% of the subjects were in the 25-30 age group, with a mean of
26.9 +2.21 years old, and 66.7% were females. Also, 43.3% graduated from nursing institutes,
40.0% had bachelor's degrees, and 96.7% were staff nurses. Additionally, 63.3% had 5-10
years of experience, with a mean of 6.41+2.25 years, and 100.0% did not attend training
courses.
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Figure (1): Frequency of the nurses based on total level of knowledge pre and post-program
implementation (N=30).

Figure (1) illustrates that 26.6% of the nurses had a satisfactory knowledge preprogram,
which improved to 83.3% post-program, respectively. A significant variation was found
between preprogram and post-program adoption regarding the total level of knowledge at a P-
value of 0.000.
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Figure (2): Frequency of the participants based on total practice pre and post implementation
(N=30).

Figure (2) illustrates that 16.6% of the subjects had a competent practice preprogram, which
improved to 76.7% post-program application. Also, a considerable variation was found
between preprogram and post-program regarding the total level of practice, at a P-value of
0.000.
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Figure (3): Frequency of nurses based on total attitude pre- and post implementation (N=30).

Figure (3) displays that 10.0% of the nurses had a positive attitude preprogram, that
improved to 80.0% following implementation. Also, a marked difference was determined
between preprogram and post-program regarding the total level of attitude at a P-value of
0.000.

Table (2): Correlation between total knowledge, practice, and attitude pre and post-program
(N=30).

Variables Pre /post Knowledge Practice
( Total level) R P r

Preprogram 0.030*
0.551
S

Post- 0.692 0.034
program (S)

Preprogram 0461 0.037*

- S
Attitude Post- 0.015%
0.621
program (S)

*P-value < 0.05= Significant (S)

Practice

Table (2) demonstrates a significant positive relationship between total knowledge and
practice at P= 0.030 and 0.034 preprogram and post-program implementation, respectively. In
preprogram and post-program, a considerable positive correlation was observed between total
knowledge and attitude (P-value= 0.037 and 0.015). Additionally, a potential positive
relationship was found between total level of practice and total level of attitude at P-value=
0.041 and 0.010 preprogram and post-program, respectively.
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Table (3): Correlation between time of ambulation oral intake and output pre and post-
program.

Variables Time of ambulation

Pre Post

P R P
Oral intake 0.027* 0.023*
Output 0.041* 0.039*

r= Spearman correlation coefficient * P-value < 0.05 Significant

Table (3) clarifies a significant positive relationship between time of ambulation and oral
intake pre- and post-intervention, with P-values of 0.027 and 0.023, respectively. Also, a
considerable positive relationship was found between the time of ambulation and urine output
pre- and post-intervention (P-values of 0.041 and 0.039, respectively).

DISCUSSION

A congenital heart defect is the most frequent congenital disability, affecting almost

one newborn in every 120-166 births (Findley et al., 2024), With advances in both palliative
and corrective surgeries, the survival of children with CHD to adulthood has increased.
Nevertheless, CHD is still the leading cause of death among children with congenital
malformations (Kiraly, 2022). Early ambulation is an efficient and safe approach to reduce
the adverse impacts of bed rest and functional disabilities affecting children after cardiac
catheterization. EA in children is shown to improve outcomes after cardiac catheterization.
(Cho et al., 2023).

This research displayed that more than two-thirds of participants were in the age of
25-30 years with a mean of 26.9 +2.21 years, and less than two-thirds had 5-10 years of
experience with a mean of 6.41+2.25 years. This previous finding agrees with Thabet et al.
(2020), whose study finding showed that they were 25-30 years with a mean of 27 + 2.27
years and experience of five- ten years with a mean of 4.25 + 7.18 years.

This result disagrees with the results of Jabr et al. (2022), who demonstrated that
more than two-thirds of nurses were older than 30 years, with a range between 35 to 45 years
and a mean of 33.78 + 6.0, and more than fifty percentages had more than ten years of
experience in a CC unit.

This work demonstrated that nearly two-thirds of the nurses studied were females.
This may be due to a considerable portion of the nurses in Egypt are female. This result is in
line with Faried et al. (2023) study, which stated that two-thirds were female; this may
related to female predominance in the nursing profession and the recent inclusion of males in
their nursing careers. This is inconsistent with Mahmood et al. (2021), who declared that
their subjects were primarily males; nonetheless, they vary in age categories as most of them
were between 25-29 years.

Concerning education of the nurses, the present research indicated that more than two-
fifths of the sample had technical institute degrees in nursing, and two-fifths had bachelor's
degrees in nursing. This may be a result of many bedside nurses in governmental hospitals are
bored due to a shortage of staff nurses. Such findings were agreed with Henedy & El-Sayad
(2019), who found most studied nurses had nursing technical institutes and bachelor’s
degrees.
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The entire sample reported not attending any training courses regarding early
ambulation of children with congenital heart defects following cardiac catheterization. This
earlier result is consistent with that of Omer (2020), who discovered that most of the studied
samples had no training sessions for pediatric cardiac catheterization.

The findings of this work on the overall nurses' knowledge confirm the hypotheses. A
considerable variation between the evaluated nurses' overall knowledge prior to and
immediately following the implementation of the educational intervention was observed. Less
than one-third, less than one-fifth, and less than one-quarter had satisfactory knowledge
preprogram regarding congenital heart defects, cardiac catheterization, and early ambulation,
respectively, which improved to more than three quarters, less than three quarters, and the
vast majority post-program implementation. According to the researcher, this outcome
showed that nurses' educational programs successfully raised nurses' level of awareness.

These findings were consistent with Rahane Williams (2023), who found that most
staff nurses lacked adequate knowledge of coronary angiogram care. The total pre-test
knowledge displayed that many (65%) needed improvement. The total post-test knowledge
demonstrated that the majority (98.33%) had adequate knowledge regarding coronary
angiogram care.

A significant difference in the scores obtained before and after practice was observed
after assessing the overall level of nurses' practices regarding the early ambulation of children
after CC. Less than one-fifth of nurses had competent practice during pre-educational
training; this number rose to more than three quarters after program implementation. These
findings explained that the nurses needed to be trained in early ambulation of children
following CC and had no protocols or information to improve their practices. However,
following implementation of the program, there was a statistically remarkable improvement in
the frequencyof nurses who scored competently.

Such results match the hypothesis that nurses with appropriate knowledge and practice
can help restore cardiac pediatric patients. Similarly, Ali &Ali (2019) found a positive and
considerable relationship between knowledge and practice post-implementation of
educational training. The result is reinforced by research conducted by Sania et al. (2022),
and Tasdelen et al. (2024), which revealed that 83.25% of nurses had adequate practice after
implementation, compared to 66.7% who had inadequate practice during pre-educational
training.

The current study found that regarding the nurses' overall attitude toward early
ambulation of children after a CC, a minority of the nurses were positive prior to the
program's implementation. However, this majority improved after it was implemented.
Additionally, nurses' attitudes toward early ambulation both before and after the
implementation of educational programs showed statistical improvements. It might be
because the participants had negative attitudes or feelings regarding early ambulation before
the program. It demonstrated that the educational programs for nurses were successful and
effective in raising the attitude levels of nurses.

Such outcomes are agreed with those of Hasballah et al. (2020) in Assiut, who
showed that less than one-quarter of nurses in the CC unit had a positive attitude toward
patient safety, and more than three-quarters of participants had a negative attitude. This result
was consistent with the findings by Shondell et al. (2020), which showed that 20.0% of the
nurses had a positive attitude before the program implementation and that this percentage
elevated to 83.0% after it, with a marked difference.
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A remarkable positive association was observed between the pre-and post-
implementation levels of nurses' overall knowledge, practice, and attitude. Moreover, a
potential positive correlation was observed between the overall practice and attitude levels.
The study's conclusions confirmed that nurses' knowledge of early ambulation had risen and
that they had a more positive attitude toward it, both of which attributed to the program's
efficacy. It emphasizes how crucial knowledge influences nurses' attitudes about early
ambulation.

This result was in line with that by Huang et al. (2021), Parveen et al. (2024), and
Elfeky et al. (2023), who reported a potential positive association between the overall
knowledge, overall practice, and total attitude scores at the pre-and post-implementation
phases of the program. The findings of the present work demonstrated a significant positive
association between oral intake and urine output and the amount of time spent ambulation
before and after the intervention. According to the researcher, early ambulating children
performed better than late ambulating children regarding oral fluid consumption and urine
output, suggesting that the educational program positively impacted children's health
outcomes.

Morika et al. (2021), in their research done in Indonesia and Zhang et al. (2024),
provided support for this finding. They discovered a considerable positive relationship
between the time of ambulation, fluid intake, and urinary output. Specifically, they found that
early ambulation is highly effective. Children ambulating three to four hours after CC
consumed oral fluids, and they passed urine before children ambulating later.

Coincidently, Chen et al. (2021) in China proved that one- to three-hour ambulation
following catheterization is safe and improves cases‘ comfort. It averts the requirement of
arterial sealing devices and requires shorter catheterization lab recovery nurse-to-patient
times, improving cost-effectiveness. Additionally,, early ambulation will increase subject
turnover, possibly reducing waiting lists and positively affecting vascular access and
peripheral pulses. This finding matched the hypnoses and indicated that educational programs
effectively improved children's health outcomes.

CONCLUSION

Based on the findings of this research, nurses' knowledge, practices, and attitudes
improved as soon as the early ambulation program for children with congenital heart defects
was implemented. It was due to the program's immediate impact. Following the program's
implementation, children's health outcomes notably improved.

FUTURE SCOPE

Further studies (including public and private sectors) should be held to investigate
nurses’ knowledge, practice and attitude about early ambulation and the benefits of early
ambulation for patients and health care organizations. Also, Replication of this research on a
larger probability sample acquired from different geographical areas in Egypt for
generalization.

RECOMMENDATIONS

According to this research, nurses' knowledge, attitudes, and practices regarding early
ambulation should be periodically monitored. Programs for ongoing education and training
are crucial to enhancing nurses' attitudes, behaviors, and knowledge regarding early
ambulation and raising the standard of nursing care they offer to children.

LIMITATIONS

There is no limitation for this study.
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