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Abstract:

Purpose: The present study aimed to assess the perceived knowledge and actual practices of nurses regarding
hypophosphatemia (HP) and refeeding syndrome (RFS) in the critical care units of a private tertiary hospital in

Jeddah, Saudi Arabia

Background: RFS is a medical condition that can be severe, yet often neglected, in patients who are rapidly re-
fed after a prolonged period of undernourishment. The condition is caused by abnormal shifts in electrolytes and
Sfluids, leading to dysfunction in multiple organs. The onset of symptoms typically occurs within 2-5 days of
refeeding and can range from mild to life-threatening, depending on the severity of the patient's malnutrition and
comorbidities. Diagnosis and estimating the incidence of RFS are challenging due to the lack of a standardized
definition and the non-specificity of symptoms.

Methods: This study recruited 117 critical care nurses from a tertiary private hospital. The survey included
measures on nurses’ perceived knowledge and actual practice of nurses regarding HP and RF'S using an adopted
questionnaire.

Results: The findings of the study show that most of the nurses disagree on the role and knowledge about re-
feeding syndrome (Mean = 1.63; SD = 0.15). Nurses also reported that they seldom practice on the role and
knowledge about re-feeding syndrome (Mean = 3.39; SD = 0.50). This study revealed that nurses lack clarity
regarding their own role related to their patients’ nutritional status. Significant gaps in the perception of
knowledge regarding HP and RFS were also evident. Moreover, the findings imply that the relationship between
the perceived knowledge and actual practice of the nurses is significant as supported by a Pearson correlation

value of 0.2626 and a p-value of 0.0042. However, nurses’ perceived knowledge and actual practice regarding
refeeding syndrome does not differ at all to their demographics showing that all p-values were greater than the
significant level of 0.05.

Conclusion: The results of this study indicate that there is a lack of clarity among nurses regarding their
responsibilities concerning their patients' nutritional status. In addition, there were significant discrepancies in

their perceived knowledge of identifying and managing hypophosphatemia and refeeding syndrome. The study
also suggests that there is a strong correlation between nurses' perceived knowledge and their actual practice.

However, there were no significant differences in nurses' perceived knowledge and actual practice of refeeding
syndrome based on their demographic characteristics. It is crucial for nurses to have awareness of this condition

to recognize patients at risk, prevent its occurrence, and improve management.
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I.  Introduction

Inpatients frequently suffer from malnutrition, a condition that often goes unnoticed (Vest et al., 2018;
Janssen et al., 2019). Studies have found that between 20% to 50% of individuals are at risk of malnutrition or
already malnourished upon hospital admission, but only 7% receive an official diagnosis (Lanctin et al., 2019).

Malnutrition can arise from various factors such as advanced age, low socioeconomic status, inadequate
organizational support, chronic systemic or psychiatric diseases, polypharmacy, poor dietary intake, reduced
nutrient absorption, and excessive nutrient losses (Barker et al., 2011; Ponzo et al., 2021, Soriano Guillén et
al., 2024)

Treating malnourished inpatients can pose a challenge due to the risk of metabolic impairment after
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initiating nutrition therapy (Reber et al., 2019).

The negative effects of refeeding were initially documented in studies conducted on prisoners who had
been starved for five to six months during World War II (Schnitker et al., 1951; Ponzo et al., 2021). These
studies revealed that individuals who had undergone prolonged fasting were susceptible to heart and/or respiratory
failure, peripheral edema, neurological symptoms, and even death when reintroduced to excessive or even
adequate caloric intake (Keys et al., 1950; Ponzo et al., 2021).

In the 1980s, the medical community coined the term 'refeeding syndrome' (RFS) after observing severe
hypophosphatemia, electrolyte/metabolic imbalances, and associated cardiovascular and pulmonary symptoms
that resulted in the deaths of two chronically malnourished patients receiving aggressive dextrose-based parenteral
nutrition (Weinsier & Krumdieck, 1981; Ponzo et al., 2021).

Since then, RFS has been identified as a rare yet severe and potentially fatal complication that can occur
when individuals who have been fasting or consuming very few calories over an extended period of time are re-
fed, whether orally, enterally, or parenterally (Skipper, 2012; Ponzo et al., 2021).

In critical care settings, a comprehensive approach to patient care is crucial for promoting wellness and
well-being through effective nursing interventions that can significantly influence the adaptation of critically ill
patients. However, the complex environment of critical care units can conceal some common aspects from nurses'
awareness, necessitating greater attention and awareness.

Electrolyte imbalances can occur suddenly and without a clear cause, making it crucial for critical care
nurses to understand the potential consequences of malnutrition on their patients. One such consequence is the
development of RFS, which can result in metabolic changes that manifest as respiratory failure. RFS most
commonly occurs within the first 72 hours of nutrition therapy and is prevalent among those who have been
malnourished or in a state of fasting (Stocker et al., 2021). Despite its significance, studies indicate that healthcare
professionals may lack awareness of RFS and the need for monitoring and screening (Janssen et al., 2019).

Furthermore, the management of various intricate procedures, including the delivery of enteral feeding,
is a crucial responsibility of nurses in the critical care unit. This forms an essential part of the care package
designed to enhance patient outcomes. However, a failure to address the decline in patients' health status promptly
can result from inadequate communication and knowledge (Liaw et al., 2011; Ben-Tovim & Theila, 2021).

Significance of the Study:

The prevention of RFS, which can be fatal, requires a thorough understanding of the condition. It is
critical to identify patients at risk and take appropriate measures to avoid RFS and the complications that follow
(Bahashwan et al., 2023). RFS has been acknowledged for some time as a mechanism that can result in serious
complications during nutrition intervention. However, there is a lack of high-quality scientific evidence related
to the clinical syndrome. This is mainly because most of the available reports are based on retrospective,
observational data and use varying definitions of the syndrome.

Aim:

The present study aimed to assess the perceived knowledge and actual practices of nurses regarding
hypophosphatemia (HP) and refeeding syndrome (RFS) in the critical care units of a private tertiary hospital in
Jeddah, Saudi Arabia.

Research Questions:

The following research questions regarding the perceived knowledge and actual practices of nurses
regarding HP and RFS in the critical care units were answered in the current study:
1. What is the demographic profile of respondents?
2. What is the perceived knowledge and actual practices of nurses regarding HP and RFS in the critical care units?
3. Is there a significant relationship between the perceived knowledge and actual practices of nurses regarding
HP and RFS in the critical care units?
4. Is there a difference in the knowledge and actual practices of nurses regarding HP and RFS in the critical care
units when grouped according to their demographic profile?

II.  Subjects And Methods
Study design:
A descriptive correlational research design was utilized for the current study. Descriptive cross-sectional
design to examine the knowledge and actual practices of critical care nurses regarding HP and RFS at a private
tertiary hospital in Jeddah, Saudi Arabia.

Settings:
This study was carried out at a private tertiary hospital in Jeddah, Saudi Arabia.
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Sample:

The subjects of this study included all nursing categories; working in the study setting included all nurses
working in the critical care units of private tertiary hospitals. A total of 133,129 nurses agreed to participate in
the research; 12 were excluded from participating in the pilot study.

The total number to participate was 117 nurses distributed as 25 nurses were drawn from the emergency
room (ER), 71 from the intensive care unit (ICU), and 21 nurses from the coronary care unit (CCU) of a private
tertiary hospital.

Research Scale/Instrument:

The study utilized an adopted standardized questionnaire developed by Ben-Tovim & Theilla (2021)
that was selected in accordance with the research purpose. The current questionnaire was divided into three
sections.

1. The first section included a few questions about participants' sociodemographic data such as gender, age, years
of experience, educational level, nationality, and critical care unit of assignment.

2. The second section included 15 questions/items about nurses' perceived role and knowledge regarding RFS
cardiopulmonary manifestation, occurrence, risk factors, laboratory test indicators, and associated electrolyte
imbalance. The questions were answerable with agree and disagree, and evaluated according to participants'
responses. The reliability and validity of the instruments gave attributes of the study and reduced the bias level.
Test retest reliability and internal validity were measured by the correlation coefficient with a Cronbach alpha of
0.76 for the nurses’ nutritional knowledge and early diagnosis of HP and RFS (Ben-Tovim & Theilla, 2021).

3. The third section included 10 questions related to the nurses' actual practice in the administration and
monitoring of nutritional care, which was answerable by a 5-point Likert scale ranging from 1 = strongly disagree,
2 =disagree, 3 = neutral, 4 = agree, and 5 = strongly agree. The reliability was tested using a correlation coefficient
with a Cronbach alpha of 0.78, which was calculated for the nurses' adherence to global nutritional guidelines
(Ben-Tovim & Theilla, 2021).

Pilot study:

Ten staff nurses representing 10 % of the study sample who underwent random selection for participation
in a pilot study before starting the collection of data to evaluate the feasibility, applicability, and clarity of the
tool is, and to allocate the time required for its completion. Exclusion of the 12 participants from the pilot study
from the current study was done to ensure stability.

Ethical consideration:

The researcher applied for approval from the IRB and the ethical committee to collect the necessary data.
Each participant was given a letter explaining the study’s purpose, including the risks and benefits of participation,
and further ensured that participants agreed to answer the survey voluntarily and were informed that they could
withdraw at any time. In addition, the researcher assured the participants of confidentiality as their identified data
would be kept inside a closed cabinet, and no one would see them except the researcher. The participants also
signed a written consent form indicating both their agreement to participate in the study and their completion of
the questionnaires

Statistical Design:

The data gathered were analyzed using the Statistical Package for the Social Sciences (SPSS).
Descriptive as well as inferential statistics were applied in order to thoroughly investigate the results obtained
from this analysis. This study utilized frequency and percentage data to analyze the sociodemographic profile of
the nurses, such as gender, age, years of experience, educational level, nationality, and critical care unit of
assignment. The weighted mean with standard deviation (SD) was also applied for further statistical analysis in
order to gain insight regarding their role and knowledge, including their actual practice towards HP and RFS
assessment and management. Additionally, the relationship between the perceived knowledge and actual practice
of nurses in the assessment and management of HP and RFS was analyzed to assess a potential link using the
Pearson correlation coefficient. Finally, the study examined how the sociodemographic profile of the nurses
influences their perceived knowledge and actual practice in the assessment and management of HP and RFS using
t-Test and analysis of variance (ANOVA).

Table (1) Table 1 show that the majority of the respondents are female, corresponding to 85.05% of the
total number of respondents and 17.95% are male. In terms of age, the respondents are dominated by those who
are above 30 years old, corresponding to 59.83%. On the other hand, the least is between 20-25 years old,
corresponding to only 1 %of the nurses. Majority of the respondents have bachelor’s degree in nursing with a
total percentage of 93.16% and only 6.84% have master’s degree. In terms of experience, 36.75% have 6-10 years
of experience while the least have less than a year of experience. More than half of the nurses (60.68%) were
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assigned in ICU while 17.95% were assigned in CCU. Table (2) Table 2 illustrates the perception of nurses
regarding their role and knowledge about refeeding syndrome. The statement with highest mean responses based
on rank is statement number 14. The mean response is 1.88, which is verbally interpreted as disagree. This implies
the nurses generally disagree that patients with metastatic cancer are at risk of developing refeeding syndrome.
On the other hand, the statement with the lowest mean response is statement number 5. The mean response is
1.27, which is interpreted as agree. This means that the respondents generally agree that phosphate levels are not
important to monitor before commencing feeding. The composite mean is 1.63. Overall, the nurses disagree on
the role and knowledge about re-feeding syndrome. In terms of SD, the highest SD of 0.52 was obtained by
statements 11 and 8, implying that the respondents’ opinion really varied on these statements. Meanwhile,
consistency of responses is evident in statement number 14, having the lowest SD of 0.33. Table (3) demonstrate
the actual practices of nurses about re-feeding syndrome. The statement with highest mean responses based on
rank is statement number 5. The mean response is 4.56, which is verbally interpreted as strongly agree. This
implies the nurses generally strongly agree that nurses monitor glucose level continuously. On the other hand, the
statement with the lowest mean response is statement number 9. The mean response is 1.62, which is interpreted
as disagree. This means that the respondents generally disagree that there is awareness of the refeeding syndrome.
The composite mean is 3.39. Overall, the nurses seldom practice on the role and knowledge about re-feeding
syndrome. In terms of SD, the highest SD of 1.20 was obtained by statement 8, implying that the respondents’
opinion really varied about the patient’s weight being assessed prior to feeding. Meanwhile, consistency of
responses is evident in statement number 5, having the lowest SD of 0.59. Table (4) show the relationship
between perceived knowledge and actual practice about refeeding syndrome. The p-value of the relationship is
0.0042, which is less than 0.05, therefore the null hypothesis was rejected, implying that the relationship between
the perceived knowledge and actual practice of the nurses is significant. The positive value of the pearson
correlation (0.2626) implies a direct relationship. The higher the perceived knowledge, the more frequent actual
practice of the nurses and conversely.

Table 1: Sociodemographic profile of the nurses N= 117

Demographic Frequency Percentage
Gender Male 21 17.95
Female 96 82.05
Age Between 20-25 years old: 1 0.85
Between 26-30 years old :46 39.32
More than 30 years old :70 59.83
Length of experience Less than 1 year :6 342
1-5 years :39 33.33
6-10 years: 43 36.75
More thanl0 years: 31 26.50
Educational level Bachelor’s in Nursing :109 93.16
Master’s in Nursing: 8 6.84
Critical care unit of ICU:71 60.68
assignment CCuU:21 17.95
ER:25 21.37

Table 2: Nurses’ perceived role and knowledge about re-feeding syndrome

Statements Mean SD Verbal
interpretation
The dietician and not the nursing staff is solely responsible for dietary 1.40 0.49 Agree
care and follow-up.
Daily monitoring of electrolyte levels is the responsibility of the nurse. 1.67 0.47 Disagree
The nurse’s role is to inform the physician of any abnormality in the 1.85 0.36 Disagree
patient’s electrolyte level.
Electrolyte levels should be monitored prior to feeding. 1.86 0.35 Disagree
Phosphate levels are not important to monitor before commencing 1.27 0.45 Agree
feeding.
Hypophosphatemia is a rare condition in ICU patients. 1.39 0.49 Agree
Generally, the patient should be fed immediately upon admission to 1.51 0.50 Disagree
the ward according to resting energy expenditure measurements
There is a connection between phosphate levels and respiratory 1.74 0.44 Disagree
weaning.
Phosphate levels are associated with patient mortality. 1.77 0.42 Disagree
Phosphate levels are linked to the number of hospitalization days 1.72 0.45 Disagree
Patients with low phosphate levels are at reduced risk of developing 1.56 0.50 Disagree
refeeding syndrome.
Patients with a low BMI are at risk of developing refeeding syndrome. 1.85 0.35 Disagree
Patients who receive a significant amount of IV fluid for a prolonged 1.71 0.46 Disagree
period are at risk of developing the refeeding syndrome.
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Patients with metastatic cancer are at risk of developing refeeding 1.88 0.33 Disagree
syndrome
Patients who have developed refeeding syndrome will show normal 1.32 0.47 Agree
blood potassium levels.
Composite Mean 1.63 0.15 Disagree

Table 3: Nurses’ actual practices about re-feeding syndrome

Statements Mean SD Verbal interpretation
Do the nurses monitor the patient’s nutritional status? 3.87 1.03 Agree
Is the dietitian solely responsible for nutritional care? 2.71 1.17 Neutral
Do patients receive full nutrition therapy on admission to the ICU? 3.46 1.00 Neutral
Do patients with hypophosphatemia receive full nutrition therapy? 3.66 0.91 Agree
Are blood glucose levels monitored continuously? 4.56 0.59 Strongly Agree
Are blood electrolyte levels checked before feeding the patient? 3.88 0.91 Agree
Are blood electrolyte levels monitored daily? 4.06 091 Agree
Is the patient’s weight assessed prior to feeding? 3.54 1.20 Agree
Is there an awareness of the Refeeding Syndrome? 1.62 0.69 Disagree
Is nutritional information discussed amongst staff members? 2.53 1.31 Neutral
Composite Mean 3.39 0.50 Seldom

Table 4: Relationship between perceived knowledge and actual practice about re-feeding syndrome

Pearson Correlation value 0.2626
p-value 0.0042
Significant Significant

III.  Discussion

The present study focused on assessing the perceived knowledge and actual practices of nurses regarding
HP and RFS in the critical care units. The findings of the study show that most of the nurses disagree on the role
and knowledge about re-feeding syndrome. Nurses also reported that they seldom practice on the role and
knowledge about re-feeding syndrome. This study revealed that nurses lack clarity regarding their own role related
to their patients’ nutritional status.

Significant gaps in the perception of knowledge regarding the identification and management of
hypophosphatemia and refeeding syndrome were also evident. Moreover, the findings imply that the relationship
between the perceived knowledge and actual practice of the nurses is significant. However, nurses’ perceived
knowledge and actual practice regarding refeeding syndrome do not differ at all to their demographics. Nutrition
is an interdisciplinary process (Tappenden et al., 2013; Ben-Tovim & Theilla, 2021) that falls under one of the
13 domains in nursing practice (Herdman, 2012). In this regard, DiMaria-Ghalili et al. (2014) as cited by Ben-
Tovim & Theilla (2021) recommend that nurses should integrate nutrition throughout their professional careers
and establish clearer interactions with registered dietitians and other nutrition professionals (DiMaria-Ghalili et
al., 2014; BenTovim & Theilla, 2021.

Furthermore, Ben-Tovim & Theilla (2021) reported that there is still a lack of clarity among nurses
regarding their role as members of a multidisciplinary team responsible for nutrition in the critical care unit.
Hence, it was found that the majority of nurses (91.1%) did not consider it their responsibility to provide
nutritional care and follow-up for patients in the critical care unit. Instead, they believed this task should be left
solely to the dietician, who was only present for 12 hours a week. Unfortunately, this resulted in a gap in ongoing
care, which may have contributed to the high prevalence of significant hospital-acquired malnutrition (HP) in
patients receiving nutrition care (according to unpublished data from a recent survey). Although 93% of nurses
agreed that they should inform physicians of abnormal electrolyte results, only 55% strongly agreed that they
actually do so. Thus, it is clear that a more defined set of roles is necessary to ensure optimal patient care in the
critical care unit.

In hospitals where specialized multidisciplinary teams composed of physicians, pharmacists, nurses, and
dieticians are available, patient outcomes are much better (National Institute for Health and Care Excellence,
2020). However, the availability of such teams is quite limited, which often compels clinicians to rely on their
critical judgment at the time of commencing nutritional support. This can lead to increased risks for patients as
RFS is a severe condition that can lead to significant morbidity and mortality. Therefore, healthcare providers
must exercise diligence in evaluating RFS risk factors before commencing nutritional support (Aubry et al.,
2018; McKnight et al., 2019; Reber et al., 2019)

Effective monitoring and follow-up of complex tasks, such as nutritional care, require appropriate
knowledge. Ben-Tovim & Theilla's (2021) study revealed significant knowledge gaps among healthcare
professionals regarding the crucial aspects of HP and RFS management. Notably, up to 75% of the surveyed
population did not recognize the importance of monitoring phosphate levels prior to commencing nutritional care.
Additionally, a staggering 69% of the participants considered HP to be a rare condition in critical care units. This
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notion is alarming given that HP has been linked to severe complications such as prolonged mechanical
ventilation, extended critical care unit stay, and higher mortality rates (Alsumrain et al., 2010, Zhao et al., 2016;
Ben-Tovim & Theilla, 2021).

In previous research, Coskun and colleagues found that over half of critical care patients (52.14%)
suffered from RS, which was associated with a higher mortality rate and a longer stay in the critical care unit
(Coskun et al., 2014; Ben-Tovim & Theilla, 2021). Interestingly, most healthcare providers were unaware of
potential risk factors for RFS, such as patients receiving dextrose-containing fluids or those with metastatic
cancer. This lack of knowledge was reflected in their clinical practice, as patients were started on full nutrition
upon admission to the critical care unit, regardless of the presence of HP. These findings highlight the urgent need
for improved education and awareness among healthcare providers regarding the development and prevention of
RFS in critical care settings.

The existing recommendations suggest a gradual introduction of nutrition for patients who are
susceptible to RFS, with a restriction on feeding after the diagnosis 55 of the condition (Berger et al., 2019;
McClave et al., 2016). A restricted caloric intake has been found to decrease complications and mortality rate in
critically ill patients at risk of RFS in a randomized controlled trial (Doig et al., 2015; Ben-Tovim & Theilla,
2021)

IV.  Conclusion

The results of this study indicate that there is a lack of clarity among nurses regarding their
responsibilities regarding their patients' nutritional status. In addition, there were significant discrepancies in their
perceived knowledge of identifying and managing hypophosphatemia and refeeding syndrome. The study also
suggests that there is a strong correlation between nurses' perceived knowledge and their actual practice. However,
there were no significant differences in nurses' perceived knowledge and actual practice of refeeding syndrome
based on their demographic characteristics.

It is crucial for nurses to have awareness of this condition to recognize patients at risk, prevent its
occurrence, and improve management. The present study offers novel insights into the current knowledge and
practices of nurses regarding HP and RFS, taking into account the latest evidence. Despite the high prevalence of
RFS and its potential to cause severe complications in certain categories of hospitalized patients, physicians often
fail to diagnose and address the condition. Therefore, nurses must possess adequate knowledge about RFS, as this
can help prevent overfeeding and other adverse outcomes in at-risk patients. Such preventive measures can, in
turn, reduce hospital stays and mitigate the associated health costs

V.  Recommendations

Based on the current study findings, it can be recommended that,

o The role of nursing staff as an integral part of a multidisciplinary team in nutritional care needs to be clarified.

o Educational programs to improve the knowledge of the nursing staff regarding the assessment and management
of HP and RFS need to be implemented. Furthermore, a nurse-guided protocol, based on current nutrition
guidelines, should be introduced to optimize nutrition care.

e Curriculum integration for undergraduate nursing is imperative. Additionally, conducting the same study in
multiple settings with a large number of participants, perhaps in governmental hospitals, will be beneficial to
support the findings of the current study.

o Furthermore, a need to implement best practice recommendations regarding the administration of nutrition care
in the critical care units is necessary. In this regard, previous studies have shown that the introduction of nurse-
guided protocol may improve patient outcomes as well as provide the nursing staff with a sense of autonomy
and empowerment
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