
 1 

Abstract 

Background: Limited research exists on how consistently and accurately student and newly 

graduated dietitians are identifying refeeding syndrome risk in hospitalised patients. 

Aim: This study aimed to determine consistency of students’ and newly graduated dietitians’ 

classification of refeeding syndrome risk, and agreement with the application of comparison tools 

such as the National Institute for Health and Care Excellence guidelines, patients’ electrolytes and 

supplementation, and clinical dietitians previously surveyed.   

Methods: Recently graduated and final year Griffith University dietetics students were invited to 

complete an online survey. The survey inquired into demographics and asked respondents to 

classify the level of refeeding syndrome risk (i.e. none, some, high, unsure) in 13 case studies. 

Electrolytes and supplementation data were sourced from electronic patient records. Chi-squared 

tests, t-tests, and linear regression analyses were conducted. 

Results: Fifty-three eligible people responded (n=53/112, age 26±4 years, 89%F, 34% graduates). 

Respondents’ answers were generally more consistent and more likely to agree with comparison 

tools when two tools showed the same level of refeeding syndrome risk (49-98%, β=0.626-1.0994, 

p<0.001) than when they differed (11-49%). Respondents’ level of agreement with refeeding 

identification guidelines, electrolyte levels, supplementation and dietitians previously surveyed did 

not differ by graduate status, degree level, clinical placement status, or having read refeeding 

syndrome guidelines recently (p>0.05). 

Conclusions: Students’ and new graduates’ identification of refeeding syndrome risk improved 

when there was consistency between guidelines, electrolytes and dietitians’ responses. More 

research is needed to improve the evidence behind refeeding guidelines, in order to enhance 

accuracy and consistency of assessment. 
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Introduction 

Refeeding syndrome describes the development of potentially life-threatening complications, both 

metabolic and clinical, which can result from attempting to provide nutritional repletion to severely 

malnourished patients (Fisher et al., 2000) who may have received negligible to no nutrition for a 

minimum of five days (National Institute for Health and Care Excellence, 2006). Patients receiving 

artificial nutrition support, particularly enteral  nutrition, are often considered higher risk of 

developing refeeding syndrome (Zeki et al., 2011).  Yet complications can still develop in 

populations receiving nutrition orally as observed in Prisoners of War, participants in Keys’ study, 

anorexia nervosa patients and chronic alcoholics (Fuentebella and Kerner, 2009). However 

refeeding syndrome development has rarely been investigated in patients predominantly receiving 

oral nutrition (Owers et al., 2014).  

Dietitians have previously reported a lower level of refeeding syndrome risk when compared with 

the formal application of the National Institute of Health and Care Excellence (NICE) guidelines for 

patients undergoing enteral or parenteral feeding regimens, (Fleuret et al., 2008, Wagstaff, 2011) 

but this has not been assessed in patients with oral intakes. Wagstaff (2011) demonstrated that 

dietitians were relatively consistent in their identification of refeeding syndrome risk in enteral 

feeding cases as they generally chose either the correct answer or the answer closest to the correct 

response over 85% of the time. However, dietitians’ consistency in their identification of refeeding 

syndrome risk has only been assessed in one study. 

Students’ and newly graduated dietitians’ accuracy and consistency in their identification of 

refeeding syndrome risk have not previously been assessed. Students’ clinical reasoning skills may 

vary, with half (55%) of final year nursing students correctly assessing patients’ pain levels in case 

studies (Chuck, 2002). Given the limited literature available, this study aimed to compare the 

consistency of students’ and newly graduated dietitians’ identification of refeeding syndrome risk 

and level of agreement with comparison tools such as refeeding guidelines, patients’ electrolyte 

levels, supplementation treatment and other clinical dietitians.   
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Method 

Setting and Participant Eligibility 

An email with a weblink to the online survey was sent to final year students and those who 

graduated within the last year from the Bachelor of Nutrition and Dietetics or Masters of Nutrition 

and Dietetics programs at Griffith University. The survey was also advertised on the ‘Griffith 

University Nutrition and Dietetics’ Facebook page. Griffith University incorporates the same 

courses within the final two years of the Bachelor and Masters programs. Griffith University covers 

refeeding syndrome within the third year of the Bachelors program, and the first year of the Masters 

program. Initially the physiological response to overfeeding is explored, followed by a focus on the 

medical backgrounds of individuals that may have an increased risk of refeeding syndrome and its 

medical management (e.g. in patients with anorexia nervosa). The NICE guidelines are included as 

supplementary reading to this topic.   

Ethical approval was obtained from the Metro South Hospital and Health Service Human Research 

Ethics Committee (HREC Ref No: HREC/13/QPAH/768) and Griffith University Human Research 

Ethics Committee (Protocol number: PBH/08/14/HREC) prior to data collection commencement.  

Design and Tools 

A 26-item questionnaire was developed which included 13 demographic questions and 13 case 

studies. The first 10 case studies were summaries of medical histories from recent hospital 

inpatients who received oral nutrition intake. Alterations were made to gender and age in order to 

ensure patient anonymity. The final three enteral feeding case studies had been previously published 

in a survey administered to dietitians. (Wagstaff, 2011) Participants were required to identify the 

level of refeeding syndrome risk in each case study with options of ‘no risk,’ ‘some risk,’ ‘high 

risk’ and ‘unsure’ (Table 1). 

The level of refeeding syndrome risk was determined for each case study (n=13) by researchers 

using three comparison tools: application of the NICE guidelines; patients’ electrolyte levels and 

supplementation treatment received; and clinical dietitians’ responses from a previous survey. 

(Wagstaff, 2011) NICE guidelines were applied independently by two research dietitians. When 

there were discrepancies in the classification of refeeding syndrome risk, a third dietitian reviewed 

the case studies and discussions were held until agreement was reached. Patients’ electrolyte levels 

and any supplementation treatment received for the seven days following their initial dietetic 

assessment were recorded from electronic medical records. A case study was classified as ‘high 

risk’ of refeeding syndrome if the patients’ potassium, magnesium, or phosphate level was low, or 

supplementation of these electrolytes was prescribed. Low electrolyte levels were defined as 
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potassium <3.5mmol/L, magnesium <0.7mmol/L and phosphate <0.81mmol/L. (Kumar and Clark, 

2005) If electrolytes were not tested, it was assumed the medical team deemed the patient as ‘no 

risk,’ or if electrolytes remained within normal limits and no supplementation was prescribed, the 

case study was classified as ‘no risk’ of refeeding syndrome. The refeeding syndrome risk level 

most frequently selected by the clinical dietitians in the previous enteral refeeding case studies 

(n=3)  (Wagstaff, 2011) was also included as a comparison tool. with ‘high risk’ and ‘extreme risk’ 

collectively referred to as ‘high risk.’ Respondents’ answers were assigned a score of 1 if their 

response agreed with the application of each of the comparison tools and 0 if their response did not. 

The survey was distributed using Lime Survey, version 1.9x. Survey piloting was completed by 11 

people, including university students, nutrition lecturers and experienced dietitians. Participants 

were given three weeks to complete the survey. A reminder was emailed one week, and again two 

days, prior to the survey closing date. Respondents could opt to provide their email address 

separately in order to receive feedback on survey answers, which was emailed upon study 

completion. No incentive was offered to complete the survey. 

Data Analysis 

All survey data was transferred to SPSS version 20.0 for Windows. An alpha level was set at 

p<0.05. Descriptive statistics were used to summarise respondents’ demographics and the responses 

from the case studies. Independent t-tests and regression analyses were used to assess respondents’ 

answers against comparison tools. Chi-square analysis was used to assess consistency between 

respondents and clinical dietitians. (Wagstaff, 2011)  
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Results 

Invitations to complete the survey were emailed to 112 email accounts and 53 students responded, 

giving a response rate of 47% (Figure 1). The ‘Griffith University Nutrition and Dietetics’ 

Facebook page had 471 followers in March 2014, which included members of the target population.  

Respondent Characteristics 

The majority of the 53 respondents were female (89%) with a mean (± SD) age of 26 ± 4 years 

(Table 2).  Approximately half of respondents were Masters students, had completed or were 

undertaking clinical placement and had reviewed a patient at risk of refeeding syndrome.  

Approximately 90% of respondents were interested, or already working, in the clinical dietetic area.  

Respondents’ agreement with comparison tools 

For each case study, respondents’ agreement with the application of the NICE guidelines (19-98%), 

patients’ subsequent electrolyte levels and supplementation treatment (11-98%), and dietitians’ 

previous responses to the case studies (38-60%) varied (Table 3). Respondents had a mean score of 

7.4 ± 1.8 out of a potential 13, 5.8 ± 1.1 out of a potential 10, and 1.5 ± 1.0 out of a potential three 

when compared with application of the NICE guidelines, patients’ electrolyte levels and 

supplementation treatment, and dietitians from a previous survey, respectively. 

When two comparison tools reported the same level of refeeding syndrome risk, the majority (49-

98%) of respondents also reported the same level of risk (Table 3). This is demonstrated in cases 

two to six, nine, 10, 12 and 13. The exception to this was case study eight, with an agreement of 

19%.  

Case studies seven and eight showed the lowest level of agreement between respondents’ answers 

and comparison tools (11-38%) (Table 3). In case study seven, the comparison tools differed by two 

levels of refeeding syndrome risk (no risk versus high risk). In case study eight, the researchers 

debated the refeeding risk level assigned after the application of the NICE guidelines. 

No significant differences were observed between respondents’ demographics and their agreement 

with each comparison tool (see Table 4). While not significantly different, respondents who had 

read refeeding syndrome guidelines showed a trend for an increased agreement with the NICE 

guidelines, compared to those who had not (p=0.052). A significant positive association was 

observed between the respondents’ agreement with the NICE guidelines and agreement with: the 

dietitians previously surveyed; patients’ subsequent electrolyte level and supplementation 

treatment; and if a respondent had reviewed a patient at risk of refeeding syndrome (Table 5, 

Β=0.626-1.099, p<0.01).  

Consistency of Respondents’ Answers 
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Students’ and graduates’ consistency varied across case studies (Table 3). When two comparison 

tools agreed, the correct risk level and the risk level either directly below or above it (cases two to 

six, nine, 10, and 12) were selected by at least 90% of respondents. The exception to this was case 

study eight with <80%. 

No significant differences in proportions of responses were observed between respondents and 

clinical dietitians previously surveyed for case studies 11 and 13 (p = 0.734 – 0.917). However, for 

case study 12, respondents were more likely to select ‘no risk’ (9% versus 1% for dietitians) and 

‘some risk’ (30% versus 13%), and less likely to select ‘high risk’ (60% versus 86%, p<0.001) than 

dietitians previously surveyed. (Wagstaff, 2011)   
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Discussion 

This pilot study was the first internationally to examine the consistency of newly graduated or final 

year student dietitians’ identification of refeeding syndrome risk, and agreement with several 

comparison tools such as the NICE guidelines, patients’ electrolyte levels and supplementation 

treatment received, and clinical dietitians previously surveyed. 

Comparability of Results  

For the majority of case studies, at least 50% of respondents agreed with the application of the 

comparison tools. Agreement between respondents and comparison tools was generally highest in 

case studies where two comparison tools agreed on the same level of refeeding syndrome risk, as 

supported by the positive association observed between respondents’ agreement with the NICE 

guidelines and agreement with both dietitians and patients’ electrolytes. When both theory and 

clinical experience are incorporated, as occurred when using the NICE guidelines in conjunction 

with patients’ electrolyte levels, refeeding syndrome risk may be assessed more accurately and 

consistently. (McHugh and Lake, 2010)   

The high levels of agreement seen between the respondents and the agreeing comparison tools may 

have been influenced by other factors though. Firstly, the current study had three refeeding 

syndrome risk level options (i.e. ‘no risk,’ ‘some risk,’ and ‘high risk’) whereas Wagstaff 

(2011)originally used four risk levels (i.e. ‘no risk,’ ‘some risk,’ ‘high risk’ or ‘extreme risk’).  

Reducing the number of risk levels could have led to increased agreement.  However, senior 

nursing students also demonstrated a similar level of agreement with comparison tools (45-90%) 

when assessing patient’s pain levels in case studies. (Chuk, 2002) Secondly, students may show 

poorer agreement when cases are open to interpretation, as evidenced by responses in case study 

eight. Many of the case studies used in the survey may have been straightforward, which is not 

always the case in a clinical setting. Thirdly, a strong trend suggested that reading the NICE 

guidelines may improve respondents’ scores (see Table 4). Respondents may have read the NICE 

guidelines while completing the survey which may explain why agreement was high. While 

regression analyses showed that reading the guidelines was not significantly associated with 

respondents’ agreement with the NICE guidelines (p>0.05), case-based learning may be a powerful 

educational strategy.  

A positive association was also observed between respondents’ agreement with the NICE guidelines 

and whether a respondent had previously reviewed a patient at risk of refeeding syndrome. Previous 

studies in both nursing and dietetics have shown that there is a need for more practice-based 

learning to aid the transition from university education to graduate positions. (Hughes, 2003, 
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Romyn et al., 2009) A difference in preparedness for graduate positions between undergraduate and 

postgraduate students has been shown within the medical profession, with postgraduates feeling 

more equipped for clinical practice. (Dean et al., 2003) There were no significant differences found 

in the level of agreement between undergraduate and postgraduate students in the current study 

though, as both the undergraduate and post-graduate dietetics programs have the same course 

structure and provide the same dietetics education. 

Consistency of Results 

Consistency varied across case studies, but generally when two comparison tools agreed, at least 

90% of respondents selected the same answer or the risk level either directly below or above it 

(cases two to six, nine, 10, 12 and 13). Wagstaff (2011) similarly found that over 85% of dietitians 

selected the refeeding syndrome risk level that either matched the risk level found by the 

application of the NICE guidelines, or the risk level closest to it. Yet greater variation in agreement 

with NICE guidelines occurred with respondents in the current study (18-98%) compared to the 

dietitians surveyed in Wagstaff (2011) (35-46%). Respondents were also more likely to select lower 

levels of refeeding syndrome risk in case study 12 than clinical dietitians (p<0.05). Respondents 

also showed higher levels of inconsistency in cases where two comparison tools differed in their 

risk level (cases one, seven and 11), and where the information provided was open to interpretation 

(case study eight).  Differences between students and experienced dietitians are expected given the 

differing levels of clinical experience. (Dietitians Association of Australia, 2014) As inconsistencies 

in dietetic practise have been previously observed in the dietetics field, (Morrison et al., 2011) 

additional information on the classification of refeeding syndrome risk by dietitians may be useful. 

This study was the first to use three comparison tools to evaluate the accuracy and consistency of 

refeeding syndrome risk classification from real-life case studies. Fleuret et al. (2008), Wagstaff 

(2011) and Corrigan et al. (2013) have previously evaluated practise using the NICE guidelines 

only.  Most guidelines are based on limited evidence in specific populations with small numbers of 

patients. The NICE guidelines are preferable as they encompass a broad range of patients and 

provide levels of refeeding syndrome risk, whereas most other guidelines focus on specific 

conditions such as anorexia nervosa and do not provide levels of refeeding syndrome risk. Many 

clinical dietitians believe the NICE guidelines to be overcautious, (Wagstaff, 2011) so the use of 

multiple comparison tools may be preferable. Incorporating the case studies used in Wagstaff 

(2011) also enabled comparisons between the current respondents and experienced clinical 

dietitians. However, unrelated medical conditions and comorbidities not detailed in the case studies 

may explain the decreases in electrolyte levels and subsequent supplementation treatment observed, 

such as respiratory alkalosis, malabsorption and chronic kidney disease. (Mahan et al., 2012) As 
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such, the classifications of refeeding risk based on subsequent electrolyte results should be 

interpreted with caution. Additionally, the application of the NICE guidelines was performed at the 

time of dietetic assessment, while electrolytes were reviewed for the seven days post-dietetic 

assessment. This timing difference may also explain variation in the results of the comparison tools. 

Further, the use of close-ended questions in this survey limited the quantity and quality of 

information obtained, however longer surveys may have decreased the response rate (47%), which 

is currently reflective of response rates from other online surveys (42.3%). (Millar and Dillman, 

2011) Although not the original research intention, this survey could be distributed to other 

universities across Australia, or overseas, to enhance the generalisability of these results given the 

small sample of students who were sourced from only one university and to enable comparison in 

performances between universities and determine whether appropriate education in refeeding 

syndrome is provided.    

Conclusions 

This pilot study has demonstrated that students and newly graduated dietitians may be competent in 

assessing refeeding syndrome risk when cases are less open to interpretation and there is agreement 

between the application of the refeeding syndrome guidelines, patients’ electrolyte levels, and 

dietitians’ clinical judgement. Improving the evidence that refeeding guidelines are based on, 

including larger intervention studies in a range of populations, may promote accurate and consistent 

identification of patients with refeeding syndrome risk, even amongst less experienced dietitians. 

Further research into the benefit of case study-based education within the dietetics profession may 

be beneficial. 
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