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Background and Objectives: Malnutrition is a known complication of Inflammatory Bowel Disease (IBD). We
assessed a known screening tool, as well as developed and validated a novel screening tool, to detect nutrition
risk in outpatients with IBD. Methods and Study Design: The Saskatchewan IBD–Nutrition Risk (SaskIBD-NR
Tool) was developed and administered alongside the Malnutrition Universal Screening Tool (MUST). Nutrition
risk was confirmed by the IBD dietitian (RD) and gastroenterologist (GI). Agreement between screening tools
and RD/GI assessment was computed using Cohen’s kappa. Results: Of the 110 patients screened, 75 (68.2%)
patients had Crohn’s Disease and 35 (31.8%) ulcerative colitis. Mean BMI was 26.4 kg/m2 (SD=5.8). RD/GI assessment identified 23 patients (20.9%) at nutrition risk. The SaskIBD-NR tool classified 21 (19.1%) at some nutrition risk, while MUST classified 17 (15.5%). The SaskIBD-NR tool had significant agreement with the RD/GI
assessment (k 0.83, p<0.001), while MUST showed a lack of agreement (k 0.15, p=0.12). The SaskIBD-NR had
better sensitivity (82.6% vs 26.1%), specificity (97.7% vs 87.4%), positive predictive value (90.5% vs 35.3%),
and negative predictive value (95.5% vs 81.7%) than the MUST. Conclusion: The SaskIBD-NR, which assesses
GI symptoms, food restriction, and weight loss, adequately detects nutrition risk in IBD patients. Broader validation is required.
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INTRODUCTION
Malnutrition and weight loss are well recognized complications of inflammatory bowel disease (IBD).1 One of the
most under recognized mechanisms of malnutrition is
reduced food intake and speciﬁc avoidance of foods
among IBD patients. Up to 90% of Crohn’s disease (CD)
patients and 71% of ulcerative colitis (UC) patients in
remission use elimination diets to control symptoms.2
Protein-energy malnutrition is common in active, severe
IBD; however micronutrient deficiencies (vitamins, minerals and trace elements) are seen even in patients with
mild disease or in clinical remission. Micronutrient deficiencies can lead to co-morbidities including anemia,
osteoporosis, thrombophilia, colorectal cancer, and poor
wound healing.3 Weight loss may not be the best measure
of nutrition risk in IBD, as emerging literature suggests
that IBD patients in remission have similar body mass
indices (BMI) as healthy controls.4,5 As well, there is a
growing prevalence of obesity in the IBD population.6-10
A number of nutrition screening tools are available that
have been validated in a variety of populations including
medical, oncologic, and surgical patients.11-13 However,
routine nutrition screening is not commonly performed in
the IBD outpatient setting, resulting in under detection

and undertreatment of both malnutrition and nutrient deficiencies.1,14 The Subjective Global Assessment (SGA) is
widely considered the gold standard to diagnose patients
who are moderately or severely malnourished.15 However,
patients who are at risk of malnutrition should be identified early when interventions can be applied, rather than
once they are already malnourished. SGA does not assess
whether patients are avoiding food items or food groups.
A screening tool to detect IBD patients at risk of malnutrition and nutrient deficiencies, rather than those who are
already malnourished, is therefore needed. Existing nutrition screening tools may be of limited use in the IBD outpatient population, as BMI and weight loss are often key
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measures used in these tools. A recent systematic review
indicates that BMI does not accurately predict body composition in IBD16 and the growing prevalence of obesity
in the IBD population,6-10 means that patients with normal or elevated BMIs may not be appropriately identified
as at risk of malnutrition with traditional screening tools.
The malnutrition universal screening tool (MUST)12
has been validated in varied populations, including medical, surgical, and general gastroenterology patients.17 The
tool focuses on BMI, weight loss, and the acute disease
effect. Although the MUST has not been validated specifically in the IBD patient population, it has been reported
to be quick and easy to use which is desirable in demanding IBD outpatient settings.17,18 A recent publication
showed that patient-administered MUST was comparable
to healthcare practitioner-administered MUST, in the
outpatient IBD clinic setting.18 However, potential limitations of MUST are the emphasis it places on BMI, and
that it does not take into consideration recent nutrient
intake and food avoidance, which are risk factors for micronutrient deficiencies.
A screening tool to detect nutrition risk that is quick
and easy to administer and that identifies key nutrition
risk factors in the IBD outpatient population does not
currently exist in clinical practice. Given that elimination
diets, food exclusion and micronutrient deficiencies are
common in IBD patients, and that BMI may not be an
accurate predictor of nutrition risk in this population, the
aim of this study was to develop a reliable and valid nutrition screening tool that would identify patients with
IBD at risk for malnutrition and potential nutrient deficiencies in the outpatient setting.
MATERIALS AND METHODS
Development of a nutrition screening tool for patients
with IBD
The Saskatchewan Inflammatory Bowel Disease – Nutrition Risk Tool (SaskIBD-NR Tool) is a locally developed
screening tool that was initially developed by three dietetic interns. Key criteria for development of the nutrition
screening tool were that it 1) be simple, quick and easily
completed by all team members; 2) use data that was
routinely available; 3) be non-invasive and economical; 4)
could be incorporated into routine assessment; and 5) be
valid and reliable. The dietetic interns met with the multidisciplinary IBD team (Registered Dietitian, two Gastroenterologists, Nurse Practitioner, Nurse Clinician, and
IBD Research Coordinator) to determine nutrition risk
factors that should be incorporated into a nutrition
screening tool.
The questions in the SaskIBD-NR Tool were devel-

757

oped from the literature,1,3-7 available tools,19 and clinician experience. The SaskIBD-NR Tool considers symptoms (nausea, vomiting, and diarrhea), nutrient intake
(food intake and food avoidance), and unintentional
weight loss, all of which are all well-defined risk factors
for malnutrition in the IBD outpatient population. Questions pertaining to symptoms gauge IBD disease activity
(active or remission). Questions pertaining to nutrient
intake screen for potential micronutrient deficiency.
Questions relating to weight loss screen for potential protein-energy malnutrition. Once a final version of the
questionnaire was defined, content validity of the tool
was evaluated by the Saskatchewan multidisciplinary
IBD team which acted as a committee of experts. Subsequently, the SaskIBD-NR Tool was piloted by dietetic
interns with five IBD patients to determine if the questions were clear and easy to understand.
Sample
The study was conducted in the outpatient department at
Royal University Hospital in Saskatoon, Saskatchewan,
Canada in the Multidisciplinary Inflammatory Bowel
Disease Clinic over a three-month period. A convenience
sample of 110 outpatients with IBD participated in the
study. All participants in the study were ≥18 years, and
had an established diagnosis of IBD based on standard
clinical, radiologic, endoscopic and histologic criteria.
Pregnant women with IBD were excluded.
Prior to entering the treatment room, weight (kilograms) and height (meters) were completed by support
staff, and BMI was calculated (kilograms divided by meters squared). Patients were asked the questions on the
SaskIBD-NR Tool (Table 1) and the MUST (Table 2) by
the gastroenterologist, dietitian, or nurse practitioner as
part of the patient’s regularly scheduled appointment.
Responses to each of the nutrition screening questions in
the SaskIBD-NR Tool and MUST were given a score
(low, medium or high-risk categories). For the purposes
of analysis, patients falling into the ‘at risk’/‘medium
risk’ and ‘malnourished’/‘high risk’ groups (≥1 for
MUST and ≥3 for the SaskIBD-NR Tool) were combined
into one ‘pooled-risk’ group for each method of screening. This method of combining risk groups has been previously used in similar studies.17,19-21 The prevalence of
nutrition risk using both screening tools was compared.
Reliability of the SaskIBD-NR and the MUST screening
tools
The Registered Dietitian and Gastroenterologist (RD/GI)
assessment was chosen as the “gold standard” for determining the actual risk of malnutrition. A major challenge

Table 1. SaskIBD-NR Tool
Nutrition screening item
1. Have you experienced nausea, vomiting, diarrhea or poor appetite
for greater than two weeks?
2. Have you lost weight in the last month without trying?

Score
“no symptoms”=0, “1-2 symptoms”=1, “≥3 symptoms”=2

IF YES, how much weight have you lost?
3. Have you been eating poorly because of a decreased appetite?
4. Have you been restricting any foods or food groups?

“<5 lbs”=0, “5-10 lbs”=1, “10-15 lbs”=2, “>15 lbs”=3
“no”=0, “yes”=2
“no”=0, “yes”=2

Total score: 0-2=low risk, 3-4=medium risk, ≥5=high risk.

“no”=0, “unsure”=1, “yes”=see below
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Table 2. MUST
Nutrition screening item
Step 1: BMI score
BMI=kg/m2
Step 2: Weight loss score
Unplanned weight loss in past 3-6 months (% Score)
Step 3: Acute disease effect score
Patient is acutely ill and there has been or is likely to be no
nutritional intake for >5 days

Score
“>20”= 0, “18.5-20”= 1, “<18.5”= 2
“<5”= 0, “5-10”= 1, “>10”= 2
“no”= 0, “yes”=2

Total score: 0=low risk, 1=medium risk, ≥2=high risk

Table 3. Criteria used to determine nutrition risk: RD/GI assessment











Diagnosis (Crohn’s disease or ulcerative colitis)
Body mass index (BMI)
Unintentional weight loss
Presence or absence of symptoms (stools, vomiting, nausea, pain)
Location of disease, disease severity, concurrent conditions
Surgical history
Medications
Laboratory parameters (albumin, vitamin D, iron status, vitamin B12)
Simple Colitis Activity Index (SCAI)†, Harvey Bradshaw score (HBS)†
Intake (appetite, food restriction)

†

When available.

to validating nutrition risk screening tools is the absence
of single “gold standard” for identifying patients at risk
of malnutrition.22 The SGA is widely considered the gold
standard in many studies pertaining to malnutrition.
However, the SGA identifies patients who are already
moderately or severely malnourished, rather than those
who are at risk of becoming malnourished. SGA examines overall nutrition intake versus specific food avoidance which is common in the IBD population.2,23,24 As
well, a study assessing different indicators of malnutrition in IBD patients found that although 74% of patients
were well nourished according to the SGA, these patients
had decreases in body cell mass and handgrip strength
compared to controls.5 We therefore instead used a comprehensive assessment by the RD/GI as the “gold standard” for determining the patients who are at risk of malnutrition.
For each patient, the RD and GI completed a retrospective chart review using the criteria outlined in Table 3 to
determine nutrition risk. No formal scores were assigned
for each criterion. Rather, all the factors were taken into
account by the RD and GI to determine if patients were
either ‘not at risk’ or ‘at risk’ of malnutrition. The RD/GI
assessment was completed within one week of the nutrition screening. The RD and GI were not aware of the
scores of the SaskIBD-NR or the MUST until the chart
review (RD/GI assessment) was completed. Upon completion of the chart review the patient’s scores on the
SaskIBD-NR Tool and the MUST were compared to the
RD/GI assessment. To assess concurrent validity, the
SaskIBD-NR Tool and the MUST score were compared.
Cohen’s kappa statistic was computed to measure
agreement between the SaskIBD-NR tool and RD/GI
assessment, as well as between MUST and RD/GI assessment.
Receiver operating characteristic (ROC)
curves were also drawn using the actual scores of the

MUST and SaskIBD-NR screening tools. Using the
pooled-risk groups, sensitivity, specificity, positive predicted value (PPV), negative predictive value (NPV), and
ROC area were computed, with their respective 95% confidence intervals (95% CI), for the SaskIBD-NR and
MUST screening tools. Inter-rater reliability was not
evaluated given that each evaluation was completed by a
gastroenterologist, dietitian, or nurse practitioner. Statistical analyses were performed using IBM SPSS Statistics
version 23 (SPSS Inc. Chicago, IL) and the diagti command in STATA version 13 (Stata Corporation, College
Station, TX).
The University of Saskatchewan Research Ethics provided an exemption for ethics board review prior to initiation of the study. Patients provided informed consent
for the use of their data in the evaluation of these screening tools. If patients were deemed at nutrition risk, by any
method, they were referred to the RD for further assessment.
RESULTS
The SaskIBD-NR Tool
The SaskIBD-NR Tool evaluates four components: gastrointestinal symptoms, weight loss, anorexia, and food
restrictions (Table 1). This nutrition screening tool was
specifically developed for patients with IBD. The committee of experts verified the content validity of the final
version of the SaskIBD-NR Tool and approved it. In the
pilot, patients with IBD confirmed that the questions of
the screening tool were clear and understandable.
Sample group
Demographics and clinical characteristics of IBD patients
are summarized in Table 4. Mean age was 39 years
(SD=15), 63 (57.3%) participants were female, 75
(68.2%) patients had CD, and 35 (31.8%) UC. Mean BMI
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Was 26.4 kg/m2 (SD=5.8).
Reliability of the SaskIBD-NR and the MUST screening
tools
All participants were screened with the SaskIBD-NR
Tool, MUST and had a RD/GI nutrition risk assessment.
Differences were observed in the prevalence of IBD patients at nutritional risk using these 3 methods of assessment (Figure 1). The RD/GI assessment identified 20.9%
(95% CI 13.7-29.7%, n=23) of the patients at nutritional
risk. The SaskIBD-NR Tool classified 19.1% (95% CI
12.2-27.7%, n=21) of the patients at some nutritional risk:
9 (8.2%, 95% CI 3.8-15%) at high risk and 12 (10.9%,
95%CI 5.8-18.3%) at medium risk. In contrast, the
MUST considered that only 15.5% (95%CI 9.3-23.6%,
n=17) of the patients were at some nutritional risk: 5
(4.5%, 95%CI 1.5-10.3%) at high risk and 12 (10.9%,
95%CI 5.8-18.3%) at medium risk.
The results of the nutritional screening tools were
compared with the results of the RD/GI assessment (Table 5). A high and significant agreement was identified
between the SaskIBD-NR Tool and RD/GI assessment
(kappa 0.83, p<0.001), with good levels of agreement
among both patients with CD (kappa 0.82, p<0.001) and
UC (kappa 0.84, p<0.001). Conversely, a lack of agreement was observed between the MUST and RD/GI assessment (kappa 0.15, p=0.12). This disagreement was
similar among patients with CD (kappa 0.14, p=0.27) and
UC (kappa 0.16, p=0.31). There was no significant
agreement between the SaskIBD-NR Tool and MUST
(kappa: 0.18, p=0.06). A larger ROC area was observed
for the SaskIBD-NR tool (97.7%, 95% CI 95.5-98.3%) in
comparison to the ROC area of the MUST (56.4%, 95%
CI 46.7-66%) (Figure 2a).Using the pooled-risk group,
the ROC area of the SaskIBD-NR Tool was 90.2%
(95%CI 82.1-98.2%) versus 56.7% (95% CI 46.9-66.5%)
for the MUST (Figure 2b).
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Table 4. Demographics and clinical characteristics
(n=110)
Age, years
Gender
Female
Body mass index (kg/m2)
Diagnosis†
CD
Upper gastrointestinal
Ileal
Colonic
Ileocolonic
Perianal
UC
Proctitis
Left-sided colitis
Extensive colitis
HBI score‡
SCCAI score§
Medication type for IBD (%)
None
5-aminosalicylic acid
Corticosteroids
Immunomodulator monotherapy
Anti-TNF monotherapy
Other biologics
Immunomodulator + biologic
Other combined schemes

Mean±SD, range/n (%)
39±15, 17-79
63 (57.3)
26.4±5.8, 17.7-43.2
75 (68.2)
2 (2.7)
21 (28)
21 (28)
32 (42.7)
11 (14.7)
35 (31.8)
7 (20)
16 (45.7)
12 (34.3)
4.2±6.7, 0-35
1.3±2.2, 0-9
16 (14.5)
32 (29.1)
5 (4.5)
17 (15.5)
14 (12.7)
3 (2.7)
13 (11.8)
10 (9.1)

†

Percentages total more than 100% because some patients have
been counted in more than one category.
‡
Harvey-Bradshaw Index (HBI), n=67.
§
Simple Clinical Colitis Activity Index (SCCAI), n=33.

Sensitivity and specificity of the SaskIBD-NR Tool
was tested at different cut-off values to determine variations of this screening tool. This evaluation identified that
the chosen cut-off in this study (i.e., classifying IBD patients with a score of ≥3 as at risk of malnutrition and
those with a score of <2 at low risk of malnutrition) had

Figure 1. Prevalence of IBD patients at nutritional risk according to the RD/GI nutrition risk assessment, SaskIBD-NR Tool, and MUST.
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Table 5. Reliability of the nutrition risk screening tools
Screening tool
SaskIBD-NR

Low risk
At risk

MUST

RD/GI assessment
Not at risk At risk Total
85
4
89
2

19

21

Low risk

76

17

93

At risk

11

6

Κ
0.83*

0.15

SE %
(95% CI)
82.6
(61.2-95)

SP %
PPV %
NPV %
ROC area %
(95% CI) (95% CI) (95% CI)
(95% CI)
97.7
90.5
95.5
90.2
(91.9-99.7) (69.6-98.8) (88.9-98.8) (82.1-98.2)

26.1
87.4
35.3
81.7
(10.2-48.4) (78.5-93.5) (14.2-61.7) (72.4-89)

56.7
(46.9-66.5)

17

Κ: kappa statistic; SE: sensitivity; SP: specificity; PPV: positive predicted value; NNV: negative predicted value; ROC: receiver operating characteristic.
*
p-value <0.001

an adequate balance of sensitivity and specificity and the
best ROC area.
DISCUSSION
We developed a valid and reliable screening tool to detect
nutrition risk in outpatients with IBD, as one was previously not available. Poor nutritional status has many consequences for patients including worsening disease progression and having a negative impact on patients’ quality of life.25 A screening tool developed specifically for
the IBD outpatient population could help identify patients
who are at nutrition risk and who would benefit from a
more detailed nutrition assessment and counselling from
a dietitian.
Despite the number of nutrition risk screening tools
available, most tools use BMI (<20) as an indicator of
nutrition risk. Ample evidence has shown that IBD patients in remission have similar BMI as healthy controls4,5
and that there is a growing prevalence of obesity in the
IBD population,6-10 which makes BMI a poor indicator of

Figure 2. ROC curves of the MUST (dashed lines) and SaskIBD-NR (solid lines) screening tools for actual scores (2a) and
pooled-risk group (2b).

nutrition risk. Our sample was reflective of the growing
prevalence of obesity in the IBD population as the mean
BMI was 26.4 kg/m2 (SD=5.8).
When compared with the GI/RD assessment, the SaskIBD-NR Tool showed very good sensitivity and excellent specificity in identifying patients at nutrition risk.
The high sensitivity of the tool illustrates that the SaskIBD-NR Tool was accurately able to detect nutrition
risk in our sample, indicating the validity of the tool. As
observed in the ROC area, the selected cut-off demonstrated an excellent ability of the SaskIBD-NR Tool to
identify patients with IBD at nutritional risk.
The SaskIBD-NR Tool showed significant agreement
with the RD/GI assessment with 91% agreement identifying patients at nutrition risk. The high level of agreement
between the two demonstrates that the SaskIBD-NR Tool
is equivalent to the RD/GI assessment. The SaskIBD-NR
Tool misidentified six patients with two false positive
and four false negative results. The two false positive
patients both had CD and had ongoing gastrointestinal
symptoms that were attributed to irritable bowel syndrome, as objective investigations did not demonstrate
any active inflammation. These patients were not classified as ‘at risk of malnutrition’ by the RD/GI. The four
false negative patients all had active inflammatory disease based on objective investigations, but all greatly
minimized their symptoms. These patients would therefore not have been identified as being at risk of malnutrition with any screening tool using patient reported symptoms. It was only with a more in-depth review of the patient history by the RD/GI that these patients were identified as being at risk of malnutrition.
The lack of agreement between the RD/GI assessment
and the MUST is likely related to our sample having a
mean BMI was 26.4 kg/m2, therefore the MUST underestimated the number of patients at nutrition risk due to the
increased prevalence of overweight (BMI >24.9) patients
in our population.
Reduced food intake and speciﬁc avoidance of foods
among IBD patients is another mechanism leading to
malnutrition.3 This is not taken into account with the
MUST. The SaskIBD-NR Tool identified that 37.3% of
the patients had been restricting foods or food groups.
This is important to identify as restriction of foods can
lead to micronutrient deficiencies,3 which may not be
routinely assessed for in clinical practice.
Although the time to complete the SaskIBD-NR Tool
was not recorded for every patient, our experience sug-
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gests that it can be completed as part of a standard clinic
visit in less than 2-3 minutes. Conversely, the RD/GI
assessment, which entailed a review of clinical symptoms,
physical exam findings, disease history, and laboratory
markers, was significantly more time consuming to perform. The time required for this complete assessment, as
well as limitations in resources such as access to a RD for
review of all IBD patients, makes this approach impractical in many gastroenterology practices. The SaskIBD-NR
Tool, in comparison, is quick and easy to administer in
the busy outpatient setting.
Limitations to this study may be attributed to the
RD/GI assessment being performed based on review of
the patient’s complete medical record. The retrospective
nature of this assessment may have led to recall bias. Future applications of the SaskIBD-NR Tool include assessment in other clinical settings, such as communitybased gastroenterology clinics, and in other centers in
Canada and internationally, to confirm the screening
tool’s validity and reliability.
In conclusion, SaskIBD-NR Tool is a valid and accurate screening tool that can be helpful in identifying IBD
outpatients at nutrition risk who would benefit from referral to a dietitian for a more in-depth nutrition assessment and counselling. The use of traditional tools, such
as the SGA, limits our identification to patients who are
already malnourished. Our focus needs to change. We
instead should be using screening tools to identify patients who are at risk of malnutrition early when appropriate interventions can be implemented. The SaskIBDNR tool is quick and easy to administer, and if implemented systematically in the outpatient setting, could
have a significant beneficial impact in the care of IBD
patients.
ACKNOWLEDGEMENTS
We thank the patients that provided their consent to participate
in the study. We would also like to thank Kelsey Cochrane, RD,
Dayna Berry, RD, and Nicole Foth, RD for their assistance in
this project.
AUTHOR DISCLOSURES
The authors declare no conflict of interest.
REFERENCES
1. Mijac DD, Janković GL, Jorga J, Krstić MN. Nutritional
status in patients with active inflammatory bowel disease:
prevalence of malnutrition and methods for routine
nutritional assessment. Eur J Intern Med. 2010;21:315-9.
doi: 10.1016/j.ejim.2010.04.012.
2. Cohen AB, Lee D, Long MD, Kappelman MD, Martin CF,
Sandler RS et al. Dietary patterns and self-reported
associations of diet with symptoms of inflammatory bowel
disease. Dig Dis Sci. 2013;58:1322-8. doi: 10.1007/s10620012-2373-3.
3. Hwang C, Ross V, Mahadevan U. Micronutrient
deficiencies in inflammatory bowel disease: from A to zinc.
Inflamm Bowel Dis. 2012;18:1961-81. doi: 10.1002/ibd.
22906.
4. Jahnsen J, Falch JA, Mowinckel P, Aadland E. Body
composition in patients with inflammatory bowel disease: a
population-based study. Am J Gastroenterol. 2003;98:155662. doi:10.1111/j.1572-0241.2003.07520.x.

761

5. Valentini L, Schaper L, Buning C, Hengstermann S,
Koernicke T, Tillinger W et al. Malnutrition and impaired
muscle strength in patients with Crohn's disease and
ulcerative colitis in remission. Nutrition. 2008;24:694-702.
doi: 10.1016/j.nut.2008.03.018
6. Cosnes J. Smoking, physical activity, nutrition and lifestyle:
environmental factors and their impact on IBD. Dig Dis.
2010;28:411-7. doi: 10.1159/000320395.
7. NicSuibhne T, Raftery TC, McMahon O, Walsh C,
O’Morain C, O’Sullivan M. High prevalence of overweight
and obesity in adults with Crohn’s disease: associations with
disease and lifestyle factors. J Crohns Colitis. 2013;7:e241-8.
doi: 10.1016/j.crohns.2012.09.009.
8. Ungar B, Kopylov U, Goitein D, Lahat A, Bardan E, Avidan
B et al. Severe and morbid obesity in Crohn’s disease
patients: prevalence and disease associations. Digestion.
2013;88:26-32. doi: 10.1159/000351529.
9. Steed H, Walsh S, Reynolds N. A brief report of the
epidemiology of obesity in the inflammatory bowel disease
population of Tayside, Scotland. Obes Facts. 2009;2:370-2.
doi: 10.1159/000262276.
10. Hass DJ, Brensinger CM, Lewis JD, Lichtenstein GR. The
impact of increased body mass index on the clinical course
of Crohn’s disease. Clin Gastroenterol Hepatol. 2006;4:4828. doi: 10.1016/j.cgh.2005.12.015.
11. Ottery FD. Patient generated-subjective global assessment.
In: McCallum PD PC, editors. The clinical guide to
oncology nutrition. Chicago: The American Dietetic
Association; 2000. pp. 11-23.
12. Elia M. The ‘MUST’ report. Nutritional screening of adults:
a multidisciplinary responsibility. Development and use of
the ‘Malnutrition Universal Screening Tool’ (‘MUST’) for
adults. Redditch: The British Association for Parenteral and
Enteral Nutrition (BAPEN); 2003.
13. Kondrup J, Rasmussen HH, Hamberg O, Stanga Z, Group
AHEW. Nutritional risk screening (NRS 2002): a new
method based on an analysis of controlled clinical trials.
Clin Nutr. 2003;22:321-36.
14. Valentini L, Schulzke JD. Mundane, yet challenging: the
assessment of malnutrition in inflammatory bowel disease.
Eur J Intern Med. 2011;22:13-5. doi: 10.1016/j.ejim.2010.
07.021.
15. Keith JN. Bedside nutrition assessment past, present, and
future: a review of the Subjective Global Assessment. Nutr
Clin Pract. 2008;23:410-6. doi: 10.1177/0884533608321215.
16. Bryant RV, Trott MJ, Bartholomeusz FD, Andrews JM.
Systematic review: body composition in adults with
inflammatory bowel disease. Aliment Pharmacol Ther. 2013;
38:213-25. doi: 10.1111/apt.12372.
17. Stratton RJ, Hackston A, Longmore D, Dixon R, Price S,
Stroud M et al. Malnutrition in hospital outpatients and
inpatients: prevalence, concurrent validity and ease of use of
the ‘malnutrition universal screening tool’ (‘MUST’) for
adults. Br J Nutr. 2004;92:799-808.
18. Sandhu A, Mosli M, Yan B, Wu T, Gregor J, Chande N et al.
Self-screening for malnutrition risk in outpatient
inflammatory bowel disease patients using the Malnutrition
Universal Screening Tool (MUST). JPEN. 2016;40:507-10.
doi:10.1177/0148607114566656.
19. Ferguson ML, Bauer J, Gallagher B, Capra S, Christie DR,
Mason BR. Validation of a malnutrition screening tool for
patients receiving radiotherapy. Australas Radiol. 1999;43:
325-7.
20. Tammam JD, Gardner L, Hickson M. Validity, reliability
and acceptability of the Imperial Nutritional Screening
System (INSYST): a tool that does not require the body

762

N Haskey, JN Peña-Sánchez, JL Jones and SA Fowler

mass index. J Hum Nutr Diet. 2009;22:536-44. doi: 10.
1111/j.1365-277X.2009.01004.x
21. Gerasimidis K, Drongitis P, Murray L, Young D, McKee
RF. A local nutritional screening tool compared to
malnutrition universal screening tool. Eur J Clin Nutr. 2007;
61:916-21. doi: 10.1038/sj.ejcn.1602593.
22. Meijers JM, van Bokhorst-de van der Schueren MA, Schols
JM, Soeters PB, Halfens RJ. Defining malnutrition: mission
or mission impossible? Nutrition. 2010;26:432-40. doi: 10.
1016/j.nut.2009.06.012.
23. Kinsey L, Burden S. A survey of people with inflammatory
bowel disease to investigate their views of food and

nutritional issues. Eur J Clin Nutr. 2016;70:852-4. doi: 10.
1038/ejcn.2016.57.
24. Jowett SL, Seal CJ, Phillips E, Gregory W et al. Dietary
beliefs of people with ulcerative colitis and their effect on
relapse and nutrient intake. Clin Nutr. 2004;23:161-70. doi:
10.1016/S0261-5614(03)00132-8.
25. Nguyen GC, Munsell M, Harris ML. Nationwide prevalence
and prognostic significance of clinically diagnosable
protein-calorie malnutrition in hospitalized inflammatory
bowel disease patients. Inflamm Bowel Dis. 2008;14:110511. doi: 10.1002/ibd.20429.

