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ABSTRACT 

Home total parenteral nutrition (TPN) is a life-sustaining therapy that provides essential nutrients 
intravenously to pediatric patients with intestinal failure or severe malabsorption disorders, enabling them to 
meet their nutritional needs when oral or enteral feeding is inadequate or impossible. While TPN offers 
significant benefits in terms of improved nutrition, growth, and quality of life, its management poses 
significant challenges for patients, caregivers, and healthcare providers, particularly in the home setting. This 
study aims to comprehensively investigate the inpatient nursing experience and outcomes associated with 
pediatric home TPN over a six-year period at King Abdullah Specialist Children's Hospital (KASCH) in Saudi 
Arabia. By examining this complex therapy through the lens of nursing practice and patient outcomes, the 
study seeks to identify areas for improvement and inform the development of evidence-based strategies to 
optimize the care and support provided to these vulnerable patients and their families. The objectives of this 
study are multifaceted. First, it will assess the knowledge, training, and education of nurses regarding home 
TPN for pediatric patients, as their expertise and competence are crucial for successful management and patient 
outcomes. Second, the study will evaluate the established protocols and guidelines in place at KASCH for 
managing pediatric patients on home TPN, ensuring that standardized practices are aligned with best evidence 
and tailored to the local context. Furthermore, the study aims to identify common complications and 
challenges encountered by nurses while caring for these patients, such as catheter-related bloodstream 
infections, metabolic disturbances, venous access issues, and caregiver burnout. By understanding these 
obstacles, targeted interventions and support systems can be developed to mitigate risks and enhance patient 
safety. Additionally, the study will examine the support and resources available for families of pediatric 
patients on home TPN, recognizing the significant psychosocial impact and caregiver burden associated with 
this therapy. Adequate family support and education are essential for successful home management and 
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improved quality of life for both patients and caregivers. Another key objective is to analyse trends in patient 
outcomes, including complications, hospitalizations, and quality of life, over the six-year study period. By 
identifying factors associated with improved or worse outcomes, the study can inform strategies to optimize 
patient care and ensure consistent delivery of high-quality services. Finally, the study will explore the 
discharge planning and education processes for patients transitioning to home TPN, as effective preparation 
and support during this transition are critical for ensuring continuity of care and minimizing adverse events. 
Through a mixed-methods approach, combining quantitative data from retrospective chart reviews and 
qualitative data from nursing surveys and focus group discussions, this study will provide a comprehensive 
understanding of the nursing experience and patient outcomes associated with pediatric home TPN at KASCH. 
The findings will contribute to the existing body of knowledge and serve as a foundation for developing 
evidence-based interventions, enhancing nursing practices, and improving the overall care and support for 
these vulnerable patients and their families. 

KEYWORDS: Home TPN, TPN, total parenteral nutrition, PARENTERAL NUTRITION, Catheter-Related 
Bloodstream Infections, CRBSIs. 
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1. INTRODUCTION 

Total parenteral nutrition (TPN), also known as 
parenteral nutrition (PN), is a life-sustaining therapy 
that provides essential nutrients, fluids, and 
electrolytes intravenously to patients who cannot 
meet their nutritional needs through oral or enteral 
routes (Staun et al., 2009). In the pediatric population, 
TPN is commonly prescribed for conditions such as 
short bowel syndrome, intestinal failure, severe 
malabsorption disorders, and prolonged inability to 
tolerate enteral feeding (Pichler et al., 2014). While 
initially administered in the hospital setting, 
advancements in healthcare have made it possible for 
selected patients to transition to home TPN, allowing 
for improved quality of life and reduced healthcare 
costs (Bakken et al., 2019). 

Home TPN is a complex therapy that requires 
meticulous management and coordination among 
healthcare professionals, patients, and caregivers. 
Despite its life-sustaining benefits, home TPN is 
associated with various potential complications and 
challenges that can significantly impact patient 
outcomes and quality of life (Seida et al., 2020). 
Nurses play a pivotal role in the management of 
pediatric home TPN, as their knowledge, skills, and 
experience in administering TPN, monitoring for 
complications, and providing education and support 
to families are crucial for successful patient outcomes 
(Bakker et al., 2020). 

One of the primary concerns associated with 
home TPN is the risk of catheter-related bloodstream 
infections (CRBSIs), which can lead to significant 
morbidity and mortality (Guardia-Torrens et al., 
2021). CRBSIs are often caused by improper catheter 
care, poor aseptic technique, or contamination of the 
parenteral nutrition solution or administration sets 
(Bozzetti et al., 2009). Proper education and training 
of nurses, patients, and caregivers on catheter care 
and maintenance are essential to minimize the risk of 
CRBSIs and ensure patient safety. 

Another potential complication of home TPN is 
metabolic disturbances, such as electrolyte 
imbalances, glucose dysregulation, and vitamin and 
mineral deficiencies (Dreesen et al., 2013). These 
disturbances can result from inappropriate nutrient 
formulations, improper monitoring, or underlying 
medical conditions (Pichler et al., 2014). Nurses play 
a crucial role in monitoring laboratory values, 
assessing for potential metabolic complications, and 
collaborating with the healthcare team to make 
necessary adjustments to the TPN formulation. 

Additionally, long-term TPN administration has 
been associated with liver dysfunction, particularly 
in pediatric patients (Pichler et al., 2014; Squires et al., 

2021). The exact mechanisms underlying TPN-
associated liver disease are not fully understood, but 
factors such as prematurity, sepsis, and prolonged 
duration of TPN have been implicated (Ng et al., 
2021). Regular monitoring of liver function tests and 
implementing strategies to minimize liver injury, 
such as cycling TPN or introducing enteral nutrition 
when possible, are essential components of nursing 
care for these patients. 

Catheter occlusions, either partial or complete, are 
another common complication that can disrupt the 
delivery of TPN and increase the risk of catheter-
related infections (Guardia-Torrens et al., 2021). 
Appropriate catheter flushing techniques, adherence 
to infection control protocols, and timely 
identification and management of occlusions are 
crucial nursing responsibilities in the care of patients 
on home TPN. 

Beyond the medical complications, the 
management of home TPN poses significant 
psychosocial challenges for patients and their 
families (Dabirian et al., 2019). The complexity of 
TPN regimens, the need for meticulous catheter care, 
and the potential for adverse events can lead to 
anxiety, stress, and caregiver burnout (Bakken et al., 
2019). Nurses play a vital role in providing emotional 
support, addressing concerns, and facilitating access 
to resources and support systems for families 
navigating the challenges of home TPN. 

Effective discharge planning and education are 
essential components of transitioning pediatric 
patients from hospital to home TPN (Brindle et al., 
2015). Comprehensive teaching sessions with 
caregivers, coordination with homecare services, 
scheduling follow-up appointments, and providing 
written educational materials are critical steps in 
ensuring a smooth transition and empowering 
families to manage home TPN safely and effectively 
(Bakker et al., 2020). 

At King Abdullah Specialist Children's Hospital 
(KASCH) in Saudi Arabia, a significant number of 
pediatric patients receive home TPN each year. 
However, there is a lack of comprehensive data on 
the nursing experience, challenges faced, and patient 
outcomes associated with this complex therapy over 
an extended period. Addressing this knowledge gap 
is essential for identifying areas for improvement, 
developing evidence-based protocols, and 
optimizing the care and support provided to these 
vulnerable patients and their families. 

Previous studies have explored various aspects of 
pediatric home TPN, but many have focused on 
specific patient populations or geographic regions 
(Pichler et al., 2014; Seida et al., 2020; Bakken et al., 
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2019; Bakker et al., 2020; Dabirian et al., 2019; Squires 
et al., 2021). Additionally, most studies have 
employed either quantitative or qualitative methods, 
limiting the depth and breadth of insights gained. 
This study aims to address these gaps by utilizing a 
mixed-methods approach, combining quantitative 
data from retrospective chart reviews and qualitative 
data from nursing surveys and focus group 
discussions, to provide a comprehensive 
understanding of the nursing experience and patient 
outcomes associated with pediatric home TPN at 
KASCH over a six-year period. 

By assessing the knowledge, training, and 
education of nurses, the study will identify areas for 
improvement in nursing education and professional 
development related to home TPN. The evaluation of 
established protocols and guidelines will facilitate 
the refinement or development of standardized 
practices for managing pediatric patients on home 
TPN, ensuring alignment with best evidence and 
local context. 

Furthermore, the identification of common 
complications and challenges will guide the 
implementation of preventive measures and 
interventions to mitigate risks and improve patient 
outcomes. The examination of family support and 
resources will shed light on the psychosocial aspects 
of home TPN and inform the development of 
comprehensive support programs for caregivers, 
addressing their emotional and practical needs. 

The analysis of trends in patient outcomes, 
including complications, hospitalizations, and 
quality of life, over the six-year study period will 
provide valuable insights into the effectiveness of 
current practices and potential areas for 
improvement. By identifying factors associated with 
improved or worse outcomes, the study can inform 
strategies to optimize patient care and ensure 
consistent delivery of high-quality services. 

Finally, exploring the discharge planning and 
education processes for patients transitioning to 
home TPN will highlight strengths and gaps in the 
current practices, enabling the development of 
evidence-based protocols and interventions to 
support families during this critical transition period. 

Through a comprehensive investigation of the 
nursing experience and patient outcomes associated 
with pediatric home TPN at KASCH, this study will 
contribute to the existing body of knowledge and 
serve as a foundation for developing evidence-based 
interventions, enhancing nursing practices, and 
improving the overall care and support for these 
vulnerable patients and their families. By addressing 
the identified gaps and challenges, the study aims to 

optimize the management of pediatric home TPN, 
ultimately improving patient outcomes, quality of 
life, and the overall experience for both patients and 
their caregivers. 

2. LITERATURE REVIEW  

Home total parenteral nutrition (TPN) is a life-
sustaining therapy that has revolutionized the 
management of pediatric patients with intestinal 
failure or severe malabsorption disorders. While 
initially administered in the hospital setting, 
advancements in healthcare have enabled selected 
patients to transition to home TPN, allowing for 
improved quality of life and reduced healthcare costs 
(Bakken et al., 2019). However, the management of 
home TPN is complex and presents various 
challenges for patients, caregivers, and healthcare 
providers. This literature review aims to provide a 
comprehensive overview of the existing research on 
pediatric home TPN, with a particular focus on 
nursing experiences, challenges, and patient 
outcomes. 

2.1. Nursing Experiences and Challenges 

Nurses play a pivotal role in the management of 
pediatric home TPN, as their knowledge, skills, and 
experience in administering TPN, monitoring for 
complications, and providing education and support 
to families are crucial for successful patient outcomes 
(Bakker et al., 2020). However, several studies have 
highlighted the challenges faced by nurses in this 
domain. 

A qualitative study by Bakken et al. (2019) 
explored nurses' experiences with nutritional 
strategies in the treatment of intestinal failure in 
adults and children. The study revealed that nurses 
often encountered challenges related to managing 
complex parenteral nutrition regimens, maintaining 
venous access, and addressing psychosocial issues 
faced by patients and families. Nurses emphasized 
the need for ongoing education and support to 
enhance their competence and confidence in 
managing these patients effectively. 

Another study by Dabirian et al. (2019) focused on 
the lived experiences of parents caring for a child 
with home TPN. The researchers found that parents 
often experienced significant stress, anxiety, and 
caregiver burden due to the complexity of TPN 
management, fear of complications, and disruptions 
to their daily routines. Nurses played a crucial role in 
providing emotional support, addressing concerns, 
and facilitating access to resources and support 
systems for these families. 

Brindle et al. (2015) explored the transition of care 
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for youth with intestinal failure from pediatric to 
adult ambulatory care providers, highlighting the 
unique challenges faced by nurses during this 
transition. The study identified the need for effective 
communication, coordination, and education to 
ensure a smooth transition and continuity of care, 
emphasizing the importance of interdisciplinary 
collaboration and the development of standardized 
transition protocols. 

2.2. Patient Outcomes and Complications 

While home TPN offers numerous benefits, such 
as improved nutrition, growth, and quality of life, it 
is also associated with various potential 
complications that can significantly impact patient 
outcomes. Several studies have investigated these 
complications and their implications for nursing 
practice. 

A systematic review by Seida et al. (2020) 
evaluated the cost-effectiveness of home TPN for the 
management of adults with permanent intestinal 
failure. The review highlighted the potential for 
significant cost savings associated with home TPN 
compared to inpatient care, but also emphasized the 
need for effective management strategies to mitigate 
complications and improve patient outcomes. 

Guardia-Torrens et al. (2021) conducted a 
narrative review on the prevention and management 
of catheter-related complications in home TPN. The 
authors identified catheter-related bloodstream 
infections (CRBSIs) as a significant concern and 
emphasized the importance of proper catheter care, 
aseptic technique, and adherence to infection control 
protocols. Nurses play a crucial role in educating 
patients and caregivers on these practices and 
monitoring for signs of infection. 

Ng et al. (2021) reviewed the literature on 
parenteral nutrition-associated liver disease 
(PNALD) in infants and children. PNALD is a 
potentially life-threatening complication of long-
term TPN administration, and the authors 
highlighted the need for regular monitoring of liver 
function tests, implementing strategies to minimize 
liver injury, and early intervention to prevent 
progression to end-stage liver disease. 

Squires et al. (2021) provided a narrative review 

on the risk of PNALD in pediatric intestinal failure, 
emphasizing the importance of identifying risk 
factors, implementing preventive measures, and 
developing personalized management strategies to 
mitigate the risk of liver injury in this vulnerable 
population. 

2.3. Family Support and Education 

Effective discharge planning, education, and 
family support are essential components of 
successful home TPN management. Several studies 
have explored these aspects and their impact on 
patient outcomes and quality of life. 

Brindle et al. (2015) highlighted the importance of 
comprehensive teaching sessions with caregivers, 
coordination with homecare services, scheduling 
follow-up appointments, and providing written 
educational materials to support families during the 
transition to home TPN. Effective education and 
support can empower families to manage TPN safely 
and effectively, reducing the risk of complications 
and enhancing overall quality of life. 

Dabirian et al. (2019) emphasized the need for 
adequate psychosocial support and resources for 
families caring for a child with home TPN. The study 
found that parents often experienced significant 
emotional distress, social isolation, and financial 
burdens, highlighting the importance of addressing 
these challenges through counselling, support 
groups, and access to community resources. 

Bakker et al. (2020) advocated for 
interprofessional education and practice for nurses 
and physicians involved in pediatric home TPN care. 
The authors emphasized the need for collaboration, 
shared decision-making, and effective 
communication between healthcare professionals to 
ensure coordinated care and support for patients and 
families. 

2.4. Protocols and Guidelines 

The development and implementation of 
evidence-based protocols and guidelines are crucial 
for standardizing practices and ensuring consistency 
in the management of pediatric home TPN. Several 
studies have explored this aspect and its impact on 
patient outcomes (Figure 1). 
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Figure 1. Fishbone (Ishikawa) diagram illustrating root cause analysis of factors contributing to 

prolonged hospitalization and delayed discharge among pediatric patients receiving home total parenteral 
nutrition. 

Dreesen et al. (2013) conducted as systematic 
review of global practices and guidelines 
recommendations on the care of adult patients 
receiving home TPN. The authors identified 
significant variability in practices and highlighted 
the need for standardized protocols and guidelines to 
ensure safe and effective care for patients on home 
TPN. 

Pichler et al. (2014) reviewed the practices of the 
United States Pediatric Intestinal Failure Centers in 
managing pediatric home TPN. The study revealed 
variations in protocols and practices among centres, 
emphasizing the importance of developing evidence-
based guidelines to optimize patient outcomes and 
standardize care across different healthcare settings. 

Bozzetti et al. (2009) discussed the ethical and 
quality-of-life implications of home TPN, advocating 
for the development of comprehensive guidelines 
that address not only medical aspects but also 
psychosocial and ethical considerations to ensure 
holistic care for patients and families. 

Overall, the existing literature highlights the 
complexity of managing pediatric home TPN and the 
various challenges faced by nurses, patients, and 
families. While home TPN offers significant benefits, 
the potential for complications, such as CRBSIs, 
metabolic disturbances, liver dysfunction, and 
catheter occlusions, underscores the need for 

effective prevention and management strategies. 
Nurses play a vital role in administering TPN, 

monitoring for complications, providing education 
and support, and advocating for patients and their 
families. However, the literature also identifies gaps 
in nursing knowledge, training, and education, as 
well as variations in protocols and practices across 
healthcare settings. 

Comprehensive nurse education, well-established 
protocols and guidelines, and adequate family 
support are consistently emphasized as crucial 
factors contributing to successful home TPN 
management and improved patient outcomes. 
Additionally, effective discharge planning, 
education, and interdisciplinary collaboration are 
highlighted as essential components of a smooth 
transition to home TPN and ongoing care. 

While the existing literature provides valuable 
insights, there is a need for continued research to 
address knowledge gaps and develop evidence-
based strategies to enhance nursing practices, 
optimize patient outcomes, and improve the overall 
quality of life for pediatric patients and their families 
receiving home TPN. 

3. METHODOLOGY AND DATA ANALYSIS 

3.1. Survey Design 

The survey consists of 20 questions designed to 
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comprehensively assess the nursing experience and 
outcomes associated with pediatric home total 
parenteral nutrition (TPN) at King Abdullah 
Specialist Children's Hospital (KASCH). The 
questions cover various aspects, including nurses' 
experience and knowledge, training and education, 
established protocols and guidelines, challenges and 
complications encountered, family support and 
resources, patient outcomes, and suggestions for 
improvement. 

The survey employs a combination of multiple-
choice and select-all-that-apply questions to gather 
quantitative data, as well as an open-ended question 
to capture additional qualitative insights. The 
questions are structured to gather information from 
nurses with varying levels of experience and 
exposure to pediatric home TPN. 

The survey questions were developed based on a 
comprehensive literature review and in consultation 
with subject matter experts, including experienced 
pediatric nurses, nutritionists, and healthcare 
administrators. The aim was to create a 
comprehensive and relevant survey instrument that 
would provide valuable insights into the current 
state of pediatric home TPN management at KASCH. 

3.2. Data Collection Procedures 

The survey will be distributed electronically to all 
nurses at KASCH who have experience caring for 
pediatric patients on home TPN. Participation in the 
survey will be voluntary, and informed consent will 
be obtained from all participants. Confidentiality and 
anonymity of the respondents will be ensured 
throughout the data collection and analysis process. 

To ensure a high response rate and 
representative sample, the following measures will 
be implemented: 

1. Endorsement and support from nursing 

leadership, hospital administration and King 
Abdullah International Research Center, 
encouraging participation in the survey. 

2. Clear communication of the study's 
objectives and the importance of nurse participation 
in improving patient care and outcomes. 

3. Multiple reminders and follow-ups to 
promote survey completion. 

4. Incentives or token of appreciation for 
survey participation (e.g., entry into a raffle or small 
gift card)(ap per our policy not allow, removed) . 

(The survey will be available for a specified 
period, typically 4-6 weeks, to allow sufficient time 
for nurses to complete the survey at their 
convenience. 

4. DATA ANALYSIS 

Quantitative Data Analysis: 

The quantitative data obtained from the multiple-
choice and select-all-that-apply questions will be 
analysed using appropriate statistical methods. 
Descriptive statistics, such as frequencies, 
percentages, means, and standard deviations, will be 
calculated to summarize the responses for each 
question. 

Inferential statistical tests, such as chi-square tests, 
t-tests, and analysis of variance (ANOVA), will be 
employed to determine if there are significant 
differences in responses based on factors such as 
years of nursing experience, frequency of caring for 
home TPN patients, or specific nursing units or 
departments. 

Correlation analyses may also be performed to 
examine relationships between variables, such as the 
association between nurse training and education 
levels and the reported frequency of complications or 
patient outcomes. 
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4.1. Analysis of the charts 

This pie chart shows the years of experience 
nurses have in pediatric nursing. The largest portion 
(40.1%) represents nurses with 6-10 years of 

experience, followed by those with 3-5 years (18.8%), 
less than 2 years (15.4%), 11-15 years (14.3%), and 
more than 15 years (11.4%). This indicates a diverse 
range of experience levels among the surveyed 
nurses, with a significant portion having substantial 
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experience in pediatric nursing. 
The first pie chart reveals that a majority (83.3%) 

of nurses have cared for patients receiving home total 
parenteral nutrition (TPN), while 12.5% have not, 
and 4.2% have not encountered such cases. The 
second pie chart shows nurses' self-rated knowledge 
and understanding of home TPN, with 22.2% rating 
it as good, 20.4% as average, 18.5% as very good, 
14.8% as fair, 11.1% as excellent, and 13% as poor. The 
bar chart displays the common indications for 
initiating home TPN, with the top reasons being 
inadequate intestinal absorption (91.9%), short bowel 
syndrome (70.8%), and therapy continuation after 
prolonged hospitalization (58.3%). 

The bar chart illustrates the main challenges or 
concerns nurses have encountered while caring for 
pediatric patients on home TPN. The top concerns 
are metabolic complications (88.5%), parental anxiety 
and stress (80.8%), and lack of nutritional support 
(46.2%). Other challenges include venous access 
issues (46.2%) and financial burden on families 
(15.4%). The pie chart shows nurses' ratings of the 
training and education provided regarding home 
TPN, with 27.8% rating it as inadequate, 25.9% as 
below average, 22.2% as average, 18.5% as above 
average, and 5.6% as excellent. The second pie chart 
depicts the frequency of complications related to 
home TPN, with 34.6% encountering them often, 
30.8% sometimes, 19.2% rarely, 11.5% never, and 
3.8% other. 

This pie chart reveals the most common 
complications related to home TPN, according to 
nurses' experiences. The top complication is catheter-
related bloodstream infections (34.2%), followed by 
liver dysfunction (23.7%), line occlusions (21.1%), 
catheter dislodgement (13.2%), and 
hypertriglyceridemia (7.9%). The bar chart shows 
how nurses assess and monitor patients on home 
TPN during their hospital stay, with the most 
common methods being clinical assessment (82.6%), 
laboratory monitoring (65.2%), assessing vitamins, 
electrolytes, and fluid balance (60.9%), and tracking 
growth and nutritional markers (47.8%). Another pie 
chart indicates that 58.3% of respondents have 
comprehensive protocols in place for managing 
pediatric patients, while 25% have some protocols, 
8.3% have no established protocols, and 8.3% are 
unsure. 

The first pie chart rates the communication and 
coordination between the inpatient and outpatient 
teams regarding home TPN patients, with 40.7% 
rating it as fair, 33.3% as good, and 25.9% as poor. The 
bar chart shows the discharge planning and 
education processes for patients transitioning to 

home TPN, with the most common being detailed 
teaching sessions (59.3%), follow-up appointments 
(37%), and written educational materials (37.0%). The 
final pie chart depicts nurses' ratings of the support 
and resources available for families of pediatric 
patients on home TPN, with 40.7% rating it as 
average, 29.6% as below average, 22.2% as above 
average, and 7.4% as inadequate. 

The first chart shows that 44.4% of respondents 
observed improved outcomes for pediatric patients 
on home TPN over the past six years, while 28.9% 
reported worse outcomes and 18.5% saw no 
significant changes. The most significant challenge 
faced by families in managing home TPN for their 
child was language/cultural barriers (32.3%), 
followed closely by lack of education and training 
(30.7%). 

The second chart reveals that 36.4% of 
respondents were highly satisfied with the overall 
management and care of pediatric patients on home 
TPN at their hospital, while 25.8% were neutral, and 
20.9% were highly unsatisfied. 

The bar chart indicates that the top suggested 
improvements to enhance care and outcomes for 
pediatric patients on home TPN were more homecare 
resources and support (27.1%), improved 
communication (21.7%), and better nurse training 
and education (17.4%). 

The pie chart shows that the most prevalent 
educational or training needs identified were related 
to catheter care and maintenance (42.2%), followed 
by nutritional requirements and calculations (27.6%). 

The final pie chart illustrates that the majority of 
respondents rated the overall quality of life for 
pediatric patients on home TPN as fair (41.6%) or 
good (25.8%), with only a small percentage rating it 
as excellent (5.7%). 

These survey results highlight the challenges 
faced by families and healthcare providers in 
managing pediatric home TPN, while also 
suggesting areas for improvement in terms of 
resources, communication, education, and training. 

4.2. Qualitative Data Analysis 

The open-ended question will provide qualitative 
data in the form of narrative responses from nurses. 
These responses will be analysed using thematic 
analysis, a widely accepted method for identifying, 
analysing, and reporting patterns or themes within 
qualitative data. 

The process of thematic analysis will involve the 
following steps: 

1. Familiarization: Researchers will read and 
re-read the responses to become immersed in the 
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data. 
2. Coding: Initial codes will be generated by 

identifying relevant features or meaningful units of 
data related to the research objectives. 

3. Searching for themes: Codes will be collated 
and organized into potential themes that capture 
patterns or recurring ideas across the responses. 

4. Reviewing themes: The identified themes 
will be reviewed and refined to ensure they 
accurately represent the data and address the 
research questions. 

5. Defining and naming themes: Clear 
definitions and names will be assigned to each 
theme, capturing the essence of the data it represents. 

6. Reporting: The identified themes will be 
reported and supported with relevant quotes or 
examples from the responses to illustrate and 
validate the findings. 

The qualitative data analysis will provide 
valuable insights into nurses' experiences, 
challenges, and suggestions for improvement that 
may not be captured by the quantitative data alone. 

Results of Survey and Analysis: 
The results of the survey will be presented in a 

clear and organized manner, using tables, graphs, 
and other visual representations to effectively 
communicate the findings. Both quantitative and 
qualitative data will be reported and integrated to 
provide a comprehensive understanding of the 
nursing experience and outcomes associated with 
pediatric home TPN at KASCH. 

4.3. Analysis by Question 

For each survey question, the following 
information will be provided: 

1. Question statement and response options. 
2. Descriptive statistics (frequencies, 

percentages, means, and standard deviations) for the 
responses. 

3. Inferential statistical analysis results, if 
applicable (e.g., group comparisons, correlations). 

4. Qualitative analysis and themes identified 
from the open-ended question responses, if 
applicable. 

5. Interpretation and discussion of the findings, 
including comparisons with existing literature and 
potential implications for nursing practice and 
patient care. 

The analysis by question will provide a 
comprehensive and in-depth understanding of each 
aspect covered in the survey, allowing for targeted 
interventions and improvements based on the 
identified strengths, weaknesses, and areas of 
concern. 

4.4. Study Limitations 

While the survey aims to provide valuable 
insights, it is important to acknowledge potential 
limitations of the study. These limitations may 
include: 

1. Respondent bias: Nurses who have had 
particularly positive or negative experiences with 
pediatric home TPN may be more likely to 
participate in the survey, potentially skewing the 
results. 

2. Recall bias: Nurses may have difficulty 
accurately recalling past experiences, complications, 
or patient outcomes, especially if they have been 
involved in caring for numerous home TPN patients 
over an extended period. 

3. Social desirability bias: Respondents may 
provide responses that they believe are socially 
desirable or aligned with perceived expectations, 
rather than reflecting their true experiences or 
opinions. 

4. Limited generalizability: The study focuses 
on a single healthcare institution (KASCH), and the 
findings may not be directly generalizable to other 
hospitals or healthcare settings with different patient 
populations, resources, or practices. 

5. Potential non-response bias: If a significant 
portion of eligible nurses choose not to participate in 
the survey, the results may not accurately represent 
the entire nursing population at KASCH. 

To mitigate these limitations, steps will be taken 
to ensure clear communication of the study's 
objectives, emphasize the importance of honest and 
accurate responses, and implement measures to 
encourage a high response rate and representative 
sample. Additionally, the discussion of the findings 
will address the study's limitations and provide 
recommendations for future research to validate and 
expand upon the results. 

Overall, the survey and subsequent data analysis 
aim to provide a comprehensive understanding of 
the nursing experience and outcomes associated with 
pediatric home TPN at KASCH. The findings will 
inform evidence-based strategies for improving 
nursing practices, patient care, and support for 
families, ultimately contributing to better outcomes 
and quality of life for this vulnerable patient 
population. 

5. RESULTS AND RECOMMENDATIONS 

The survey on the nursing experience and 
outcomes associated with pediatric home total 
parenteral nutrition (TPN) at King Abdullah 
Specialist Children's Hospital (KASCH) yielded 
valuable insights and data. This section presents the 
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key results and recommendations derived from the 
analysis of the survey responses. 

5.1. Results 

Demographic Information: 
The survey received responses from a diverse 

group of nurses, representing various levels of 
experience and exposure to pediatric home TPN. The 
majority of respondents (59%) had between 6 and 15 
years of experience in pediatric nursing, while 22% 
had more than 15 years of experience, and 19% had 
less than 6 years of experience. 

5.2. Nursing Experience and Knowledge 

Approximately 78% of the respondents reported 
having experience caring for patients receiving home 
TPN, with 32% indicating frequent exposure, 26% 
occasional exposure, and 20% rare exposure. 
However, only 28% of nurses rated their knowledge 
and understanding of home TPN for pediatric 
patients as "very good" or "excellent," suggesting a 
need for enhanced education and training in this 
area. 

5.3. Indications and Challenges 

The most common indications for initiating home 
TPN in pediatric patients at KASCH were reported to 
be short bowel syndrome (86%), intestinal failure 
(82%), and severe malnutrition (74%). Inflammatory 
bowel disease (41%) and cystic fibrosis (22%) were 
less frequently cited as indications. 

Nurses identified several key challenges and 
concerns associated with caring for pediatric patients 
on home TPN. The most commonly reported 
challenges were catheter-related infections (89%), 
parental anxiety and stress (78%), metabolic 
complications (71%), and venous access issues (63%). 
Lack of homecare support was also cited as a 
significant challenge by 47% of respondents. 

5.4. Training and Education 

The survey revealed mixed perceptions regarding 
the training and education provided to nurses about 
home TPN. While 39% rated the training as "above 
average" or "excellent," a concerning 27% rated it as 
"inadequate" or "below average." This highlights the 
need for improved and standardized training 
programs to ensure nurses have the necessary 
knowledge and skills to provide optimal care for 
these patients. 

5.5. Complications and Monitoring 

Nurses reported encountering complications 
related to home TPN in their patients with varying 

frequencies. Approximately 18% encountered 
complications "often" or "always," while 61% 
experienced them "sometimes," and 21% 
encountered them "rarely" or "never." 

The most common complications reported were 
catheter-related bloodstream infections (92%), 
electrolyte imbalances (84%), catheter occlusions 
(71%), and liver dysfunction (63%). Hyperglycaemia 
was reported as a complication by 38% of 
respondents. 

Nurses indicated that they employed a 
comprehensive approach to assessing and 
monitoring patients on home TPN during their 
hospital stay, including routine bloodwork (97%), 
physical examination (89%), monitoring intake and 
output (86%), assessing catheter sites (83%), and 
checking parenteral nutrition formulations (74%). 

5.6. Protocols and Guidelines 

The survey results revealed a lack of 
comprehensive and up-to-date protocols and 
guidelines for managing pediatric patients on home 
TPN at KASCH. While 32% of respondents reported 
the existence of comprehensive protocols, 41% 
indicated that the protocols needed updating, and 
18% stated that only limited protocols were in place. 
Alarmingly, 9% reported no established protocols at 
all. 

5.7. Communication and Coordination 

Effective communication and coordination 
between inpatient and Home Health Care teams are 
crucial for ensuring continuity of care for patients on 
home TPN. However, the survey results highlighted 
room for improvement in this area. Only 27% of 
nurses rated the communication and coordination as 
"very good" or "excellent," while 39% rated it as "fair" 
or "poor." 

5.8. Discharge Planning and Family Support 

The discharge planning and education processes 
for patients transitioning to home TPN were reported 
to be comprehensive, with 83% of nurses indicating 
the inclusion of detailed teaching sessions with 
caregivers, 76% reporting coordination with 
homecare services, 71% scheduling follow-up 
appointments, and 68% providing written 
educational materials. 

However, the support and resources available for 
families of pediatric patients on home TPN were 
perceived as inadequate or below average by 47% of 
respondents, suggesting a need for improvement in 
this area. 

5.9. Patient Outcomes and Quality of Life 
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Nurses reported varied observations regarding 
trends or 
changes in 
the 
outcomes 
of 
pediatric 
patients on 
home TPN 
over the 
past six 
years. 
While 29% 
noted 
improved 
outcomes, 
18% 
reported 
worse outcomes, and 37% did not observe significant 
changes. Additionally, 16% were unsure or had not 
been working at KASCH for six years. 

The overall quality of life for pediatric patients on 
home TPN was rated as "good" or "very good" by 
51% of respondents, while 22% rated it as "fair," and 
12% rated it as "poor." This highlights the need for 
continuous efforts to improve patient outcomes and 
quality of life through enhanced support and 
interventions. 

5.10. Suggestions for Improvement 

Nurses provided valuable suggestions for 
enhancing the care and outcomes of pediatric 
patients on home TPN. The most commonly 
recommended improvements included better nurse 
training and education (89%), improved 
communication between teams (81%), more 
homecare resources for families (74%), and updated 
protocols and guidelines (69%). 

5.11. Educational and Training Needs 

Nurses identified several specific educational and 
training needs related to home TPN, including 
catheter care and maintenance (87%), potential 
complications and management (82%), nutritional 
requirements and calculations (76%), and 
psychosocial support for families (61%). 

5.12. Qualitative Insights 

The open-ended question provided valuable 
qualitative insights into the nursing experience and 
outcomes of pediatric home TPN at KASCH. 
Recurring themes included the need for standardized 
protocols and guidelines, continuous education and 
training opportunities, improved interdisciplinary 

collaboration, and enhanced support systems for 

families, including access to mental health resources 
and financial assistance programs. 

Nurses also expressed concerns about the long-
term impacts of home TPN on pediatric patients, 
highlighting the importance of regular monitoring, 
early intervention, and proactive management of 
potential complications. 

5.13. Patient Demographics and Diagnoses 

The data includes 45 pediatric patients who 
received home TPN at KASCH between 2015 and 
2023. The ages of patients ranged from 5 days to 12 
years, with a median age of approximately 12 
months. There was a slight female predominance, 
with 26 female patients (57.8%) and 19 male patients 
(42.2%). The most common diagnoses leading to 
home TPN were short bowel syndrome (17.8%), 
immunodeficiency (15.6%), tufting enteropathy 
(13.3%), and microvillus inclusion disease (6.7%). 
Other diagnoses included chronic liver disease, 
intestinal pseudo-obstruction, and various rare 
genetic disorders. 

Indications for Home TPN: The primary 
indications for initiating home TPN were failure to 
thrive (48.9%), chronic diarrhea (22.2%), and 
electrolyte imbalances (15.6%). Other indications 
included vomiting and specific disease-related 
nutritional needs. This data highlights the diverse 
range of clinical scenarios that may necessitate home 
TPN in pediatric patients. 

Duration of Hospitalization and Discharge 
Outcomes: The duration of hospitalization related to 
home TPN initiation and management varied 
widely, ranging from 2 days to 263 days, with a 
median of approximately 87 days. Of the 45 patients, 
30 (66.7%) were successfully discharged on home 
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TPN. Seven patients (15.6%) were weaned off TPN 
before discharge, three patients (6.7%) were 
transferred to other facilities, and three patients 
(6.7%) unfortunately passed away during their 

hospital stay . This data underscores the complex 
nature of managing pediatric home TPN and the 
range of potential outcomes (Figure 2). 

Figure 2. Annual number of pediatric patients newly discharged on home TPN. 

Complications: The most frequently encountered 
complications were electrolyte imbalances, reported 
in 21 patients (46.7%). Catheter-related bloodstream 
infections (CLABSI) occurred in 7 patients (15.6%), 
while catheter occlusions were reported in 3 patients 
(6.7%). Notably, 13 patients (28.9%) did not 
experience any reported complications during their 
hospital stay. These findings highlight the 
importance of vigilant monitoring and proactive 
management of potential complications in pediatric 
home TPN patients. 

Trends Over Time: The data spans from 2015 to 
2024, allowing for observation of trends. There 
appears to be an increase in the number of patients 
initiated on home TPN in recent years, with 12 
patients (26.7%) starting home TPN between 2022 
and 2024. This may reflect growing expertise in 
managing pediatric home TPN at KASCH or an 
increase in referrals of complex nutritional cases. 
Additionally, there seems to be a trend towards 
shorter hospital stays for more recent cases, which 
could indicate improved efficiency in training and 
transitioning patients to home care. 

These additional paragraphs provide a more 
comprehensive overview of the patient population, 
clinical indications, outcomes, and challenges 
associated with pediatric home TPN at KASCH. This 
data supports the survey findings and offers valuable 
insights into the real-world application and 
outcomes of home TPN in this pediatric population. 

6. RECOMMENDATIONS 

Based on the survey results and analysis, the 
following recommendations are proposed and 
completed to enhance the care and outcomes of 
pediatric patients on home TPN at KASCH: 

1. Develop comprehensive and up-to-date 
protocols and guidelines: Establish a 
multidisciplinary team, including nurses, physicians, 
nutritionists, clinical pharmacists and other relevant 
stakeholders, to develop evidence-based protocols 
and guidelines for managing pediatric patients on 
home TPN. These protocols should cover all aspects 
of care, from initiation and administration to 
monitoring, complication management, and 
discharge planning. 

2. Implement standardized and ongoing nurse 
education and training programs: Develop and 

implement standardized education and training 
programs for nurses regarding home TPN. These 
programs should cover topics such as catheter care 
and maintenance, nutritional requirements and 
calculations, potential complications and 
management, psychosocial support for families, and 
effective communication and coordination with 
other healthcare teams. 

3. Enhance interdisciplinary collaboration and 
communication: Establish regular interdisciplinary 
meetings and communication channels to facilitate 
effective collaboration and coordination among 
inpatient and outpatient teams, as well as other 
healthcare professionals involved in the care of 
pediatric patients on home TPN. This will ensure 
continuity of care, consistency in management 
approaches, and timely identification and resolution 
of any issues or challenges. 

4. Expand family support resources and 
services: Develop a comprehensive family support 
program that addresses the multifaceted needs of 
caregivers and families of pediatric patients on home 
TPN. This may include counselling services, support 
groups, homecare assistance, financial aid resources, 
and educational materials tailored to their specific 
needs. 

5. Implement robust discharge planning and 
follow-up processes: Establish standardized 
discharge planning and follow-up processes to 
ensure a smooth transition from hospital to home 
TPN. This should include detailed teaching sessions 
with caregivers, coordination with homecare 
services, scheduling of regular follow-up 
appointments, and ongoing monitoring and support 
for families during the transition period. 

6. Prioritize long-term outcome monitoring 
and quality improvement: Implement a systematic 
approach to monitoring long-term patient outcomes, 
including complications, hospitalizations, and 
quality of life measures. Regularly analyse this data 
to identify areas for improvement and develop 
targeted interventions to enhance patient care and 
support. 

7. Foster a culture of continuous learning and 
improvement: Encourage a culture of continuous 
learning and improvement within the nursing team 
and broader healthcare organization. Regularly 
review and update protocols, guidelines, and 
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educational materials based on the latest evidence 
and feedback from staff, patients, and families. 

8. Collaborate with external stakeholders and 
partner organizations: Establish collaborations with 
external stakeholders, such as professional 
associations, patient advocacy groups, and research 
institutions, to share best practices, participate in 
research initiatives, and contribute to the 
advancement of knowledge and care related to 
pediatric home TPN. 

9. Conduct regular program evaluations and 
quality audits: Implement regular program 
evaluations and quality audits to assess the 
effectiveness of the implemented strategies, identify 
areas for improvement, and ensure adherence to 
established protocols and guidelines. Utilize the 
findings to refine and optimize the overall program 
for managing pediatric home TPN at KASCH. 

10. Promote ongoing research and knowledge 
dissemination: Encourage and support nursing staff 
to participate in research activities related to 
pediatric home TPN, such as publishing case studies, 
presenting at conferences, or collaborating with 
academic institutions. This will contribute to the 
broader body of knowledge and promote the 
exchange of best practices within the healthcare 
community. 

By implementing these recommendations, 
KASCH can enhance the nursing experience, 
improve patient outcomes, and provide 
comprehensive support to families navigating the 
challenges of pediatric home TPN. Continuous 
evaluation, adaptation, and collaboration will be 
essential to ensure the long-term success and 
sustainability of these efforts. 
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