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Background and Aims: Many patients require long-term nutrition support, typically in the form of home nutrition support (HNS). 
The availability and utilisation of HNS in Saudi Arabia is currently unknown; therefore, this study was conducted to assess the 
availability of HNS in Saudi hospitals and to explore factors associated with the availability of HNS in different healthcare facilities in 
Saudi Arabia.
Methods: A cross-sectional study was conducted among physicians, dietitians, and pharmacists working in Saudi Arabia with regular 
practice in nutrition support. Data was collected through self-administered web-based survey, which was distributed via social-media 
platforms.
Results: A total of 114 responses were received from healthcare providers involved in nutrition support across Saudi Arabia. Of the 
respondents, 55 (48.2%) indicated that nutrition support services were available at their facility. Regression analysis showed that other 
regions in Saudi Arabia had lower odds of having HNS compared with the Western region (OR=0.01; 95% CI=0.01–0.69). The 
university and specialised hospitals had lower odds of having HNS compared with Ministry of Health hospitals (OR=0.11; 95% 
CI=0.02−0.71, OR=0.11; 95% CI=0.02−0.56, respectively). Hospitals with capacities of 100–250 beds and 251–500 had higher odds 
of having HNS than smaller hospitals (OR=13.17; 95% CI=1.09–159.5, OR=3.11; 95% CI=2.04–248.77, respectively).
Conclusion: There is lack of published reports from hospitals with implemented HNS. Therefore, it is difficult to assess the current 
situation of HNS programmes. Future national studies focusing on HNS are warranted as there is a rising international trend in the 
number of patients requiring HNS.
Keywords: home enteral nutrition, home parenteral nutrition, home nutrition support

Introduction
Gastrointestinal (GI) disorders are usually associated with suboptimal nutrition due to malabsorption and other GI 
symptoms that limit dietary intake.1 Achieving and maintaining good nutrition is essential to managing the symptoms of 
GI conditions.2 Nutrition support, either enterally or parenterally, has a crucial role in maintaining or improving clinical 
outcomes among this group of patients.3

It has been estimated that around 41.6% of patients with inflammatory bowel disease require nutrition support.4 In 
addition, for most patients with severe short bowel syndrome, parenteral nutrition is considered a cornerstone of therapy.5 

Generally, nutrition support, either enterally or parenterally, can be initiated and maintained successfully during 
hospitalisation. However, a considerable percentage of patients require long-term nutrition support, typically in the 
form of home nutrition support (HNS).6 This requires an extended period of monitoring by healthcare providers to avoid 
the associated complications. Although HNS is used for many disorders that mainly affect the GI system, however, HNS 
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can also be indicated for other patients with conditions such as progressive neurological, failure to thrive, severe 
malnutrition and inborn error of metabolism.7,8

HNS is offered to patients who can receive therapy outside of an acute care setting but cannot meet their nutrient 
requirements by normal dietary intake.9 It is usually managed by a multidisciplinary team, typically consisting of 
a physician, dietician, nurse, and pharmacist.5 This team is dedicated to facilitating a safe transition from hospital to 
home by providing proper nutritional education for patients and their families.10 Regular monitoring of the patient’s 
clinical and laboratory parameters is essential to ensuring the success of an HNS plan. Bielawska at al. indicated that 
patients receiving HNS should be seen by a multidisciplinary nutrition team every 1–3 months at the initiation phase and 
the once a year when they are stable.5 Data about any established multidisciplinary team to manage patients on HNS is 
lacking in Saudi Arabia. However, this has been previously explored in other middle eastern countries such as Iran where 
they indicated that presence of multidisciplinary nutrition support team to manage patients with intestinal failure is 
associated with improvement in patients’ clinical outcomes and reduce their mortality and morbidity.11

Up-to-date availability and utilisation of HNS in Saudi Arabia are currently unknown and needs to be investigated. 
The Ministry of health (MOH) sector in Saudi Arabia, which currently operates 287 hospitals, is the largest health sector 
in Saudi Arabia.12 Most of the home healthcare services in Saudi Arabia are publicly funded. However, there is 
a variation between these hospitals in terms of the delivered services. Therefore, the purpose of this study is to assess 
the availability of HNS in Saudi hospitals and to explore factors associated with the presence of HNS in different 
healthcare facilities in Saudi Arabia.

Methods
Study Design and Participants
A cross-sectional study was conducted using an online questionnaire between August 2020 and February 2021. 
Dietitians, clinical pharmacists, and doctors with regular involvement in nutrition support (ie, gastroenterologists, 
surgeons, and critical care intensivists) who worked in hospitals in Saudi Arabia were eligible to participated in the 
study. All other healthcare professionals were excluded. We included participants who worked in both sectors govern-
mental and private hospitals. Medical cities, Military hospitals, Ministry of Health (MOH) hospitals, National guard 
hospitals, Security Forces Hospital, Specialized hospitals, University teaching hospitals, are considered governmental 
hospitals. However, the variation between them is related to the source of budget and funding provided to operate the 
hospital. Participants who worked in private hospitals were also recruited in this study.

Eligible participants in this study were recruited via a chain referral sampling. Members of national societies, like the 
Saudi Gastroenterology Association (SGA), the Saudi Society for Clinical Nutrition (SSCN), the Saudi Society of 
Clinical Pharmacy (SSCP), the Saudi Oncology Association, and the Saudi General Surgery Society (SGSS), were 
invited to participate in the study via e-mail containing a link directing them to the questionnaire. We also used 
convenient sampling to achieve adequate number of participants via social media platforms (ie, Twitter and 
WhatsApp). The overall response rate was not calculated, as recruitment for the study was online and open.

Ethical Approval
The current study was approved by the Unit of the Biomedical Ethics Research Committee at King Abdulaziz University 
in Jeddah, Saudi Arabia (HA-02-J-008). Consent for participation was obtained from all the study participants by 
answering a mandatory question to indicate that they agree to participate. The first page of the questionnaire contained 
assurances of confidentiality and anonymity. Data was securely stored, and access was only granted to the main study 
researchers to ensure proper data management.

Survey Development
The questionnaire comprised two main sections covering 15 items. It started with a brief introduction stating the study 
aims, contact information of the researcher, and the consent form. The included questions in the survey were developed 
by the study investigators after reviewing previous international questionnaires concerning nutrition support practice in 
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clinical setting;13–15 however, other questions were designed by the researchers. The questionnaire was then pilot tested 
on one dietitian, two PhD holders in clinical nutrition, and two pharmacists and was adjusted based on the provided 
feedback. The first section of the questionnaire covered the demographic data of the participants. The second part 
included multiple choice questions to assess the availability and practices of HNS, including the type of HNS provided in 
the facility, the healthcare professionals responsible for patient training and education, monitoring methods, and the most 
encountered complications of HNS. The questionnaire was in English language and electronically developed Google 
Forms.

Statistical Analysis
Data were downloaded and analysed using the Statistical Package for Social Sciences software version 23 (SPSS Inc.). 
The Shapiro–Wilk test was used to assess the normality of continuous variables. Frequencies and percentages were 
presented to describe the data.

Fisher’s exact test was used to determine the association between the availability of HNS services and geographical 
distribution of the participants and the type and capacity of the healthcare facility in which they worked. A follow-up 
post-hoc test was then performed to identify the source of the significant results of Fisher’s exact test.

Logistic regression analysis was performed to identify the factors that influenced the availability of HNS services in 
healthcare facilities in Saudi Arabia. The availability of HNS as a categorial variable was used as the outcome in the 
regression models. The independent variables used in the models were region (Western coded as 1, Central coded as 2, 
other regions coded as 3), type of healthcare facility (Ministry of Health [MOH] hospital coded as 1, military hospital 
coded as 2, university teaching hospital coded as 3, specialised hospital coded as 4, National Guard hospital coded as 5, 
medical city coded as 6, and private hospital coded as 7), and the capacity of the healthcare facility (<100 beds coded as 
1, 100–250 beds coded as 2, 251–500 coded as 3, >500 beds coded as 4). All the tests were two-tailed, with a significance 
level of 95%.

Results
We received a total of 114 responses from healthcare providers involved in nutrition support across Saudi Arabia, 
including 38 physicians, 62 dietitians, and 14 pharmacists. Of the respondents, 55 (48.2%) indicated that they have 
nutrition support services at their facility and 59 participants indicated that either they do not provide HNS services at 
their facility or they are not aware of such services. Most of the responses were from the Western region. The 
characteristics of the study participants are presented in Table 1.

Of the 55 participants who indicated that they had HNS in their facility, 44 (80%) participants reported that they 
provided home enteral nutrition (HEN) services in their facility, 10 (18%) participants reported that they provided both 
home EN and home parenteral nutrition (PN) services, and only 1 (1.8%) participant indicated that their facility provided 
only home PN services. It was reported by 47 (89%) participants that dietitians were involved in training patients and 
family members on HNS, 33 (60%) participants reported that physicians were involved, and 30 (55%) participants 
reported that nurses were also involved in this task. Regarding the monitoring process of HNS, 37 (67%) participants 
reported that the dietitians were involved in the monitoring process, 30 (55%) participants reported that physicians were 
involved, and 24 (44%) participants reported that nurses were also involved in this task. However, no other allied 
healthcare professions were reported by the study participants to be involved in the training and monitoring of HNS. The 
most common complication of HNS reported by the participants was infection reported by 33 (60%) participants 
followed by mechanical complications reported by 32 (58%) participants (Table 2).

Fisher’s exact test showed a statistical association between the availability of HNS services and the geographical 
distribution of the participants and the type and capacity of the healthcare facility in which they worked (p<0.05) 
(Table 3). Post-hoc analysis showed a significantly higher rate of HNS utilisation in the Western regions compared with 
other regions (p=0.0067). In addition, post-hoc analysis revealed that MOH hospitals had higher rates of HNS utilisation 
compared with other types of healthcare facilities (p<0.001), and university hospitals had statistically lower rates of HNS 
utilisation compared with other hospitals (p<0.001). Furthermore, hospitals with a capacity of 251–500 beds had 
statistically higher rates of HNS utilisation compared with smaller hospitals (p=0.00).
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Table 1 General Characteristics of the Study Participants

Total 
Participants 

(n=114)

Participants Indicated They Have HNS in 
Their Work Facilities (n=55)

Region Western region 82 (71.9%) 46 (83.6%)

Eastern region 10 (8.8%) 2 (3.6%)

Central region 19 (16.6%) 7 (12.7%)

Southern region 3 (2.6%) 0 (0.0%)

Northern region 0 (0.0%) 0 (0.0%)

Years of 

experience

Newly graduated 11 (9.6%) 2 (3.6%)

2 to 5 years 43 (37.7%) 24 (43.6%)

6 to 10 years 29 (25.4%) 19 (34.5%)

More than 10 years 38 (33.3%) 10 (18.2%)

Type of health 
care facility

Medical cities (eg Prince Sultan Medical City) 6 (5.3%) 5 (9.1%)

Military hospitals 12 (10.5%) 10 (18.2%)

Ministry of Health (MOH) hospitals 31 (27.2%) 21 (38.2%)

National guard hospitals 7 (6.1%) 3 (5.5%)

Private hospitals 18 (15.8%) 10 (18.2%)

Security Forces Hospital 2 (1.8%) 0 (0.0%)

Specialized hospitals (King Faisal Specialist 
Hospital and Research Centre)

15 (13.2%) 4 (7.3%)

University teaching hospitals 23 (20.2%) 2 (3.6%)

Capacity of health 

care facility

<100 beds 11 (9.6%) 2 (3.6%)

100–250 beds 17 (14.9%) 11 (20.0%)

251–500 beds 41 (36.0%) 28 (50.9%)

>500 bed 36 (31.6%) 12 (21.8%)

Do not know 9 (7.9%) 2 (3.6%)

Nutritional 

Qualification

ASPEN nutrition support certification 5 (4.4%) 2 (3.6%)

ESPEN diploma in clinical nutrition and 
metabolism

3 (2.6%) 2 (3.6%)

Fellowship in clinical nutrition 9 (7.9%) 3 (5.5%)

Master of clinical nutrition with focus on 

nutrition support

10 (8.8%) 8 (14.5%)

More than one certificate 1 (0.9%) 1 (1.8%)

Nutrition support training in their local hospital 4 (3.5%) 35 (63.6%)

Others 4 (3.5%) 1 (1.8%)

None 78 (68.4%) 3 (5.5%)

Note: Data are presented as frequencies and percentages.
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Table 2 Home Nutrition Support (HNS) Services in Saudi Arabia

Questions Answers Total 
(n=55)

1 What type of home nutrition support does your facility provide Home EN 44 

(80.0%)

Home PN 1 (1.8%)

Both 10 
(18.2%)

2 Who provides training for patients, family members, caregivers for patients who 
needs to be discharged from the hospital with home nutrition support (HEN or 
HPN)?*

Physician 33 

(60.0%)

Dietitian 49 

(89.1%)

Pharmacist 6 

(10.9%)

Nurse 30 

(54.5%)

Whole nutrition support team 10 

(18.2%)

No training is provided for the 

patient or his family members

1 (1.8%)

Other 0 (0.0%)

3 Who provides monitoring for patients on home nutrition support in your hospital?* Physician 30 
(54.5%)

Dietitian 37 
(67.3%)

Pharmacist 0 (0.0%)

Nurse 24 

(43.6%)

Whole nutrition support team 5 (9.1%)

I do not Know 10 

(18.2%)

Other 0 (0.0%)

4 How does monitoring patient on home nutrition support is being conducted in your 
hospital?*

By phone call 24 
(43.6%)

By clinic visit 34 
(61.8%)

By home visit 35 
(63.6%)

Other 1 (1.8%)

(Continued)
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Table 3 Assessing the Association Between the Geographical Distribution of the Participants, the Type and Capacity of the Healthcare 
Facility in Which They Worked, and the Availability of HNS Services

Region Western 
(n=82)

Eastern (n=10) Central (n=19) Southern 
(n=3)

Northern (n=0) P-value

1. Participants who 

indicated that they have 

HNS services in their 

facilities

46 (56.1%) 2 (20.0%) 7 (38.8%) 0 (0.0%) 0 (0.0%) 0.015*

2. Participants who 

indicated they do not 

have HN Services in 

their facilities OR not 

aware of such service

36 (43.9%) 8 (80.0%) 12 (63.1%) 3 (100.0%) 0 (0.0%)

Type of health care 
facility

MOH 
(n=31)

Military 
hospitals 
(n=12)

University 
teaching 
hospitals 
(n=23)

Specialized 
hospitals 
(n=15)

National 
guard 

hospitals 
(n=7)

Medical 
cities 
(n=6)

Security 
Forces 

Hospital 
(n=2)

Private 
hospitals 
(n=18)

P-value

1. Participants who 

indicated that they have 

HNS services in their 

facilities

21 (67.7%) 10 (83.3%) 5 (21.7%) 2 (13.3%) 3 (42.8%) 5 (83.3%) 0 (0.0%) 10 (55.5%) 0.001*

2. Participants who 

indicated they do not 

have HN Services in 

their facilities OR not 

aware of such service

10 (32.2%) 2 (16.6%) 18 (78.2%) 13 (68.6%) 4 (57.2%) 1 (16.6%) 2 (100%) 8 (44.4%)

(Continued)

Table 2 (Continued). 

Questions Answers Total 
(n=55)

5 Based on your current practice, what is/are the most commonly encountered 
complication/s of home nutrition support?*

Metabolic complication 
(hyperglycaemia, 

hypertriglyceridemia)

25 
(45.5%)

Infection complication (local 

infection of the insertion site, 

sepsis)

33 

(60.0%)

Mechanical complications (tube 

displacement/blockage or leakage)

32 

(58.2%)

I did not come across any 

complications

5 (9.1%)

I Do not know 11 

(20.0%)

Other 1 (1.8%)

Notes: Data are presented as frequencies and percentages. *Participants were allowed to choose more than one option.
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Table 4 Logistic Regression Analysis of HNS Services, the Geographical Distribution of the Participants, and the Type and 
Capacity of Healthcare Facility in Which They Worked

Model 1 n Beta OR 95% CI P-value

Total n= 114

Outcome Variable: Availability of HNS (Yes/No

Independent variables:

Region

Western 82 Reference category

Central 19 −0.34 0.72 0.18–2.93 0.642

Other regions** 13 −2.32 0.10 0.01–0.69 0.02*

Type of Health Care Facility***

Ministry of Health (MOH) hospitals 31 Reference category

Military hospitals 12 2.03 7.65 1.04–56.50 0.046

University teaching hospitals 23 −2.19 0.11 0.02–0.71 0.02*

Specialized hospitals (King Faisal Specialist Hospital and Research Centre) 15 −2.17 0.11 0.02–0.56 0.007*

National guard hospitals 7 −0.99 0.37 0.05–2.59 0.317

Medical cities (eg Prince Sultan Medical City) 6 0.72 2.05 0.16 −26.22 0.582

Private hospitals 18 −0.29 0.75 0.15–3.69 0.721

Capacity of health care facility

<100 beds 11 Reference category

100–250 beds 17 2.58 13.17 1.09–159.49 0.043*

251–500 beds 41 3.11 22.52 2.04–248.77 0.011*

>500 bed 36 1.26 3.51 0.34–36.89 0.295

On’t know 9 0.08 1.08 0.06–19.83 0.958

Notes: *P <0.05 is statistically significant. The model was adjusted for regional distribution. **Eastern and Southern regions were combined in one variable. 
***Security Forces Hospitals were excluded from this analysis because the n=2.

Table 3 (Continued). 

Region Western 
(n=82)

Eastern (n=10) Central (n=19) Southern 
(n=3)

Northern (n=0) P-value

Capacity of health care 
facility

<100 beds 
(n=11)

100–250 beds  
(n=17)

251–500 beds  
(n=41)

>500 bed 
(n=36)

Do not know  
(n= 9)

P-value

1. Participants who 

indicated that they have 

HNS services in their 

facilities

2 (18.1%) 11 (64.7%) 28 (68.2%) 12 (33.3%) 2 (22.2%) 0.001*

2. Participants who 

indicated they do not 

have HN Services in 

their facilities OR not 

aware of such service

9 (81.8%) 6 (35.2%) 13 (31.7%) 24 (66.6%) 7 (77.7%)

Notes: Data are presented as frequencies and percentages. Fisher’s exact test was used to determine the association between the categorial variables. *P <0.05 is statistically significant.
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Data obtained from the logistic regression analysis showed that other regions in Saudi Arabia had lower odds of 
having HNS compared with the Western region (OR=0.01; 95% CI=0.01 −0.69). The regression model showed that 
university hospitals and specialised hospitals had statistically lower odds of having HNS compared with MOH hospitals 
(OR=0.11; 95% CI=0.02 −0.71, OR=0.11; 95% CI=0.02 −0.56, respectively). In contrast, hospitals with a capacity of 
100–250 beds and 251–500 had higher odds of having HNS than smaller hospitals (OR=13.17; 95% CI=1.09–159.5, 
OR=3.11; 95% CI=2.04 −248.77, respectively) (Table 4).

Discussion
Globally, the prevalence of HNS services is rising in parallel with the rise in scientific data supporting the beneficial 
outcomes of nutrition support.16 However, the availability of a focused HNS service with medical professionals differs 
between countries and hospitals. In Saudi Arabia, the availability and practices of HNS services have yet to be 
investigated. Overall, this study revealed that nearly one-half of healthcare professionals had HNS services at their 
facility, while the main type of service provided was HEN. The role of participants in the process of patient training and 
monitoring varied across professions. The most reported complication of HNS was infection. Factors related to 
geographical region, hospital type, and capacity were identified as possible predictors for the availability of HNS.

We found that many nutrition support professionals provided HEN. As a life-sustaining intervention, many types of 
patients are continuously dependent on HEN. In contrast, HPN provision was less reported by the study participants. Safe 
delivery of HPN is challenging and necessitates the implementation of an interdisciplinary nutrition support team 
(NST).17 Although the number of home healthcare programmes that provides HNS in Saudi Arabia is unknown, 
according to recently published national data from the MOH, 236 hospitals currently provide home healthcare, of 
which some incorporate HEN, HPN, or both services.12 HPN programmes are considered new in Saudi Arabia, and the 
first programme in the region was established in 2004 in a governmental tertiary care hospital.18 Our study confirmed that 
HPN is underutilized. Thus, the underutilization of HPN services needs to be addressed by the country’s healthcare 
workforce. Unfortunately, regional data concerning HPN-associated challenges and outcomes are lacking. However, 
a previous international study performed in Europe by an expert group found a significant correlation between HPN 
duration and quality of life19. Therefore, future research in the region needs to focus on describing the level of HPN 
expertise for nutrition support clinicians, clinical challenges, and outcomes associated with HPN in order to implement 
an effective HPN program in different healthcare facilities in Saudi Arabia. Such program requires a multidisciplinary 
nutrition support team with adequate funding, clinical expertise, and proper nutritional education as reported by 
a previous report developed by the American Society of Parenteral and Enteral Nutrition (ASPEN)20.

Study participants reported variation in the involvement of healthcare professionals in HNS practices. Most partici-
pants reported that dietitians were frequently involved in the education and training of patients receiving HNS, followed 
by doctors and nurses. Adequate training and delivery of instructions to patients and caregivers was found to be 
associated with better adherence and fewer complications.21 According to recent European society for Clinical 
Nutrition and Metabolism (ESPEN) guidelines, hospitals with patients receiving HNS should have at least one 
specialised nutrition support dietitian or nurse and ideally an established multidisciplinary team.9 In this study, few 
participants reported that the whole NST was involved in the training process.

Due to the complexity of HNS therapies and their risk of complications (ie, aspiration pneumonia, infections, 
mechanical complications, GI issues, venous thrombosis, and metabolic complications), close and regular monitoring 
by a specialised nutrition support clinician is highly recommended.22 In this study, the most reported complications were 
infections followed by mechanical complications. HPN is frequently associated with complications, namely catheter 
infections, which result in a higher rate of hospital readmission.8 In contrast, HEN is considered safe, and its associated 
complications can easily be prevented and treated with simple measures.8 Implementing an NST with various allied 
healthcare experts in addition to doctors, dietitians, and nurses is strongly recommended for a better management 
approach.9 In this study, participants reported that only dietitians, physicians, and nurses were involved in the monitoring 
process. However, no other allied healthcare professions were reported by the study participants to be involved in the 
training and monitoring process of HNS.
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Multivariate regression analysis showed that the Western region of the country had a significant influence on the use 
of HNS. A possible interpretation of this finding is that many clinicians in this study were based in the Western region. 
According to previous studies, healthcare accessibility in some regions of Saudi Arabia (ie, Northern, Southern, and areas 
with a small population sizes) is generally far from equal.23,24 Good access to HNS services across all regions will result 
in better population health outcomes. Another factor that influenced the provision of HNS by the healthcare professionals 
in this study was the type of hospital. A significantly higher rate of HNS utilisation was reported in MOH hospitals. The 
MOH sector, which currently operates 287 hospitals, is the largest health sector in Saudi Arabia.12 Most of the home 
healthcare services in Saudi Arabia are publicly funded, and the first programme under the MOH was initiated in 2008.25 

Nonetheless, due to the unavailability of data describing how HNS programmes are being implemented in Saudi Arabia 
as a part of home healthcare services, it is challenging to assess the current regional situation of HNS programmes.

In addition, we found that hospitals with capacities of 100–250 beds and 251–500 had higher odds of providing HNS 
compared with smaller hospitals. Patients receiving HNS are usually discharged from hospitals with acute care services 
or rehabilitation care facilities (eg, intestinal failure rehabilitation centres).8 Important components to maximising HNS 
treatment are structural facilities and trained manpower. The recent ESPEN guidelines for HPN state that HPN facilities 
must be able to provide offices for outpatient visits and beds for patients who require hospital admission.22

To our knowledge, this study is the first to assess the provision and utilisation of HNS services in Saudi Arabia. The 
current study provides directions for future national studies focusing on HNS patients, caregivers, and healthcare 
providers. Moreover, the sample for this study was not limited to a single profession; it included doctors, dietitians, 
and pharmacists, which broadened the scope of the findings. A possible limitation of this study is the high proportion of 
healthcare professionals residing in the Western region, which limits the generalisability of the findings across the 
country. Another limitation of this study might be the sampling method, which might be associated with selection bias. 
However, this study was conducted to initially explore the current situation of HNS in Saudi Arabia, future research 
concerning HNS should be conducted in a larger scale.

Conclusion
In Saudi Arabia, published reports from hospitals with implemented HNS are lacking. Therefore, it is difficult to assess 
the current situation of HNS programmes. However, there is a rising international trend in the number of patients 
depending on HNS therapies. Therefore, home healthcare services should support the development of more HNS 
programmes across all regions of Saudi Arabia, with standardised monitoring and patient training protocols.
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