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Background: Patients with inflammatory bowel disease (IBD) are at an increased risk of malnutrition. The goal of this study was to define the 
prevalence of malnutrition and micronutrient deficiencies in recently diagnosed IBD patients and to compare the performance of existing mal-
nutrition screening tools in identifying IBD patients at increased risk for malnutrition.
Methods: This was a retrospective cohort study of adult patients with recently diagnosed IBD (≤18 months disease duration). A diagnosis of 
malnutrition was made utilizing the European Society for Clinical Nutrition and Metabolism malnutrition criteria. Serum micronutrient levels were 
included. The sensitivity of 5 malnutrition screening tools in identifying patients at moderate-high risk of malnutrition was determined based 
on the European Society for Clinical Nutrition and Metabolism malnutrition definition. Descriptive statistics summarized the data and univariate 
analyses tested associations. 
Results: A total of 182 patients were included for analysis; 65 (36%) met criteria for malnutrition. A total of 135 (74%) patients had ≥1 micronu-
trient level checked and 105 (78%) had ≥1 deficiency. Patients with prior surgery (odds ratio [OR], 4.5; P = .004), active Crohn’s disease (OR, 2.8; 
P = .03), and diarrhea (OR, 2.1; P = .02) were more likely to be malnourished. The Malnutrition Universal Screening Tool and Saskatchewan IBD 
Nutrition Risk Tool had the highest sensitivity (100%) in predicting those at moderate-high risk of malnutrition at the time of screening.
Conclusions: Patients with recently diagnosed IBD have a high prevalence of malnutrition and micronutrient deficiencies. Both the Malnutrition 
Universal Screening Tool and Saskatchewan IBD Nutrition Risk Tool can be used to identify those at increased risk of malnutrition. Future studies 
and screening tool development are necessary to identify those at risk of developing malnutrition to facilitate timely referral for nutritional eval-
uation and prevent disease related complications.

Lay Summary 
This retrospective cohort study identified that patients with recently diagnosed inflammatory bowel disease have a high prevalence of malnutri-
tion as well as micronutrient deficiencies and compared the utility of 5 available malnutrition screening tools in this population.
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Introduction
Inflammatory bowel disease (IBD) affects over 6.8 million 
people worldwide, and the incidence is steadily rising.1 While 
the pathogenesis of both Crohn’s disease (CD) and ulcerative 
colitis (UC) remains unclear, both diagnoses can lead to se-
vere inflammation resulting in significant, often debilitating 
symptoms and decreased quality of life. Patients with IBD may 
also experience clinical malnutrition as defined by both the 

American and European Nutritional Societies.2,3 Malnutrition 
in IBD may result from many mechanisms including decreased 
oral intake, food trigger avoidance, medication effects, malab-
sorption, volume loss, altered anatomy due to prior surgery, 
and increased nutritional needs in the setting of active inflam-
mation. In addition, although commonly overlooked, micro-
nutrient deficiencies associated with restrictive diets, altered 
postsurgical anatomy, and untreated inflammation may occur 
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in patients with IBD and is estimated to effect up to 50% of 
patients.4 Malnutrition has been associated with poor clinical 
outcomes in patients with IBD, including increased numbers 
of flares, impaired response to medical therapy, higher rates of 
surgical complications, reduced quality of life, and increased 
length of stay in those hospitalized for an IBD-related compli-
cation.5-7 The reported prevalence of malnutrition and micro-
nutrient deficiencies among patients with IBD varies widely 
in the literature (from 20% to 80%), likely reflecting hetero-
geneity in studied populations and lack of standardization of 
measurement tools.5,8

The goal of this study was to define the prevalence of malnu-
trition and micronutrient deficiencies in a well-characterized 
population of recently diagnosed IBD patients and to com-
pare the performance of existing malnutrition screening tools 
in this population to identify those who are currently mal-
nourished as well as those at risk for the development of mal-
nutrition in the future.

Methods
This was a single-center, retrospective cohort study of patients 
18 years of age and older with a diagnosis of IBD within the 
preceding 18 months, as part of a large, prospective cohort 
of recently diagnosed patients with IBD who are enrolled 
in a registry at our center (comprehensive care for recently 
diagnosed patients with IBD [COMPASS-IBD] registry). This 
program includes sessions with an IBD physician as well 
as with an IBD focused nutritionist, pharmacist and social 
worker. Patient demographics and disease characteristics were 
collected at the initial (screening) IBD visit through structured 
questionnaires and medical record review. All patients were 
retrospectively evaluated for a diagnosis of malnutrition at the 
initial visit using the European Society for Clinical Nutrition 
and Metabolism (ESPEN) definition of malnutrition.

As per the ESPEN criteria, patients were defined as mal-
nourished if they had a body mass index (BMI) of <18.5 kg/m2 
or if the patient reported unintentional weight loss of >10% 
in any time period or >5% over 3 months in addition to BMI 
<20 or <22 kg/m2 in those <70 years of age and in those ≥70 
years of age, respectively.9 All patients were evaluated for 
risk of malnutrition utilizing 5 previously validated screening 
tools. Three of these tools were designed for the general pop-
ulation, including the Malnutrition Universal Screening Tool 

(MUST), the Short Nutritional Assessment Questionnaire 
(SNAQ), and the Nutritional Risk Index (NRI). Two addi-
tional screening tools were utilized, which were developed 
specifically for patients with IBD, including the Malnutrition 
Inflammatory Risk Tool (MIRT) and the Saskatchewan IBD 
Nutrition Risk Tool (SaskIBD-NR) (Supplemental Table 1). 
The risk of malnutrition was assessed retrospectively with 
data collected at time of cohort enrollment. The performance 
of each tool was determined by comparing the screening tool 
results to the established diagnostic criteria for malnutrition 
(ESPEN criteria). For the MUST, SNAQ and SaskIBD-NR, 
the moderate-risk and high-risk groups were combined and 
compared with the low-risk group based on previous litera-
ture utilizing these tools.10 NRI scores were combined to com-
pare no risk and low risk with moderate risk and high risk. 
The MIRT was designed as a dichotomous variable (high risk 
vs not high risk) and therefore did not require modification. 
Patients who did not meet ESPEN criteria for malnutrition at 
the initial visit were then followed for 1 year (evaluated at 6 
and 12 months) for the development of malnutrition.

In addition, serum micronutrient levels were assessed at the 
discretion of the treating physician and included when avail-
able. Vitamins and minerals evaluated included vitamin B6, 
vitamin B12, vitamin C, vitamin D, folate, ferritin, phospho-
rous, and zinc. Identified deficiencies in these micronutrients 
were recorded.

Descriptive statistics were used to summarize the data in-
cluding Student t tests for continuous variables and Fisher 
exact tests for categorical (binary) variables. Sensitivity and 
specificity for each screening tool was calculated for malnutri-
tion at baseline and their association with future development 
of malnutrition at 6 and 12 months. Univariable logistic regres-
sion was used to test associations between demographic and 
disease characteristics and the presence of malnutrition using 
SAS Statistical Software V.9.3 (SAS Institute, Cary, NC, USA).

Ethical Considerations
The study was conducted according to the ethical principles of 
the Declaration of Helsinki. This study was approved by the 
Institutional Review Board at the Icahn School of Medicine 
at Mount Sinai.

Results
A total of 207 patients were included in the COMPASS-
IBD cohort of newly diagnosed IBD patients; of these, 182 
had complete clinical data to retrospectively determine mal-
nutrition risk and were therefore included in this study. 
The median time from diagnosis to initial visit was 2.5 (in-
terquartile range [IQR], 1-6) months; 91 (50%) patients 
were male, 109 (59%) had CD, and the median age was 27 
(IQR, 22-35) years. At baseline, 100 (55%) patients had a 
normal BMI (18.5-24.9 kg/m2), while 18 (10%) were under-
weight (BMI ≤18.5 kg/m2), 44 (24%) were overweight (BMI 
25-29.9 kg/m2), and 20 (11%) were obese (BMI 30-39.9 kg/
m2). Moreover, at baseline, 81 (45%) patients reported un-
intentional weight loss in the past 3 months, with a median 
weight loss of 15.5 (IQR, 10-24) pounds reported. Further 
cohort characteristics are provided in Table 1.

A flow diagram of the cohort is displayed in Figure 1 with 
the proportion of patients who met criteria for malnutrition 

Key Messages:

-  It is well known that malnutrition impacts many 
patients with inflammatory bowel disease and can 
have a profound impact on the clinical course.

-  This study demonstrates that patients with recently 
diagnosed inflammatory bowel disease have a high 
prevalence of malnutrition as well as micronutrient 
deficiencies.

-  The majority of patients with inflammatory bowel 
disease are not being screened for malnutrition 
routinely; this study highlights the importance 
of screening and identifies which tools have the 
highest sensitivity to screen patients in the ambula-
tory clinic setting.

http://academic.oup.com/ibdjournal/article-lookup/doi/10.1093/ibd/izac102#supplementary-data
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(ESPEN) at the different time points in the study. Based on 
the ESPEN criteria, 65 (36%) patients were malnourished at 
baseline. Of those malnourished at baseline, 45 (69%) had 
a diagnosis of CD and 20 (31%) had UC. Univariate anal-
ysis demonstrated that patients with a prior IBD-related 
surgery (odds ratio [OR], 4.5; 95% confidence interval 
[CI], 1.1-18.2; P = .04), those who reported diarrhea (OR, 
2.1; 95% CI, 1.1-4.0; P = .02), and those with active CD 
(Harvey-Bradshaw Index ≥ 5) (OR, 2.8; 95% CI, 1.1-7.4; 
P = .03) were more likely to be malnourished. Comparing 

the 5 previously validated malnutrition screening tools, 60 
(33%) patients were identified as high risk for malnutrition 
by the MUST, 55 (31%) were high risk by the SNAQ, and 27 
(15%) were high risk by the NRI. In addition, the MIRT and 
SaskIBD-NR identified 81 (45%) and 44 (24%) patients as 
high risk for malnutrition, respectively (Figure 2). The perfor-
mance of the malnutrition screening tools for identifying mal-
nourished patients is summarized in Table 2. Evaluating those 
who were moderate to high risk, the highest sensitivity was 
seen with the MUST and SaskIBD-NR (both had a sensitivity 
of 100%). Comparatively, the NRI had the lowest sensitivity 
(76.6%) (Table 2). The sensitivity of predicting the develop-
ment of malnutrition at 6- and 12-month follow-up was sig-
nificantly lower for all of the tools evaluated in this study; 
once again, the SaskIBD-NR and MUST had the highest sen-
sitivity at predicting malnutrition at 6 months (60%), and 
the SaskIBD-NR had the highest sensitivity at 12-month fol-
low-up (50%).

The prevalence of micronutrient deficiencies at baseline 
was determined among those patients with serum micronu-
trient levels checked at the discretion of their treating phy-
sician; 135 (74%) patients had at least 1 micronutrient level 
checked, and of these patients, 105 (78%) had at least 1 defi-
ciency (Figure 3) More specifically, 71% of 116 with vitamin 
D 25-OH levels were deficient, 42% of the 119 tested had 
low ferritin, 22% of those 115 tested were deficient in vitamin 
B12, and 22% of 46 measured had low vitamin C levels. In 
addition, 15% (n = 5 of 34) of zinc and 15% (n = 7 of 46) 
of phosphorus levels checked were deficient. Only 1 case of 
folate deficiency was identified among 40 patients who were 
tested. Of the 65 patients who met criteria for malnutrition at 
the time of screening, 10 (15%) did not have serum micronu-
trient levels checked.

Discussion
In this large, single-center cohort study, we observed that mal-
nutrition was highly prevalent (>30%) in newly diagnosed 
IBD patients and that both the MUST and SaskIBD-NR 
have a high sensitivity for detecting a moderate-to-high 
risk of malnutrition at the time of screening. Patients with 
prior IBD-related surgery, diarrhea, and clinically active CD 
(Harvey-Bradshaw Index ≥ 5) were more likely to be mal-
nourished at the time of initial screening. Although the MUST 
and SaskIBD-NR performed well at identifying those at 
moderate-high risk for malnutrition at the time of screening, 
all 5 of the tools included in this study were of lower utility 
in identifying patients who would develop malnutrition at 
6 and 12 months after screening. Roughly three-quarters of 
patients in this study had 1 or more serum micronutrient 
levels checked at the initial visit and of these, 78% had at 
least 1 deficiency. While many of these included deficiencies 
commonly associated with IBD (such as vitamin D, iron, and 
vitamin B12), deficiencies in less frequently checked vitamins 
and minerals such as vitamin C and zinc were also identified.

The prevalence of malnutrition in patients with newly 
diagnosed IBD has not been previously defined. In 2019, 
Bachand et al9 reported a prevalence of malnutrition of 15% 
among patients with long-standing quiescent CD. While this 
study certainly highlighted a high prevalence of malnutrition 
among patients in clinical remission, the highest-risk patients 
(those with active disease) were excluded. A subsequent 

Table 1. Demographic and disease characteristics of patients

Characteristic Overall 
Cohort 
(n = 182) 

Malnourished 
at Screening 
Visit (n = 65) 

Not 
Malnourished 
at Screening 
Visit (n = 117) 

Women 92 (51) 31 (47.7) 61 (52.1)

CD 108 (59) 45 (69.2) 63 (53.8)

Age, y 27 (22-35) 25 (20-30) 29 (23-37)

Disease location

  Colon 93 (51) 40 (61.5) 53 (45.3)

  Small bowel 89 (49) 36 (55.4) 53 (45.3)

  Perianal 10 (5) 2 (3.1) 8 (6.8)

Prior abdominal 
surgery

10 (5) 7 (10.7) 3 (2.6)

Surgery type

  ICR 4 (2) 3 (4.6) 1 (0.9)

  STC with EI 1 (0.5) 1 (1.5) 0 (0)

  STC with 
IPAA

0 (0) 0 (0) 0 (0)

  Small bowel 
resection

5 (3) 2 (3.1) 3 (2.6)

  Bariatric sur-
gery

1 (0.5) 1 (1.5) 0 (0)

Extraintestinal 
manifestations

47 (26) 17 (26.2) 30 (25.6)

Time from 
diagnosis to 
baseline, mo

2.5 (1-6) 2 (1-6) 3 (1-6.3)

Biologic naïve 
at baseline

136 (75) 43 (66) 93 (79)

Weight at base-
line visit, kg

68.9 (58.5-78.3) 59.4 (52.5-71.2) 73 (62.1-81.6)

BMI at baseline 
visit, kg/m2

23.2 (20.9-26.0) 20.6 (18.8-23.1) 24.9 (22.5-27.0)

Disease activity 
at baseline visit

Partial Mayo 
score

2 (0-4.3) 3 (1-5.5) 2 (0-4)

HBI 2 (1-4) 3 (1-5) 2 (1-3.5)

Diarrhea re-
ported at base-
line visit

63 (35) 29 (44.6) 34 (29.1)

Weight loss 
reported at 
baseline visit

81 (45) 48 (73.8) 33 (28.2)

Values are n (%) or median (interquartile range)
Abbreviations: BMI, body mass index; CD, Crohn’s disease; EI, end 
ileostomy; HBI, Harvey-Bradshaw Index; ICR, ileocolic resection; IPAA, 
ileal pouch–anal anastomosis; STC, subtotal colectomy. 
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study identified malnutrition in 42% of patients with IBD 
undergoing surgery.11 While numerous similar studies have 
reported a prevalence of malnutrition in a subset of IBD 
patients, the majority excluded patients with UC and many 
only include those requiring hospitalization or surgery. 
In contrast, our study uniquely evaluated malnutrition in 
patients with CD and UC at diagnosis and included patients 

with both active and quiescent disease who were seen in an 
ambulatory clinic.

Given the high prevalence of malnutrition in patients with 
newly diagnosed IBD identified in this study and the poor 
outcomes associated with malnutrition in patients with IBD, 
the ability to screen for malnutrition is crucial. In our study, 
the MUST and SaskIBD-NR performed the best at identifying 

Figure 1. Retrospective cohort study design and the development of malnutrition over 6 and 12 months. Figure created with BioRender.com.

Figure 2. Percentage of patients identified as high-risk for malnutrition by the 5 screening tools utilized in this study. Figure created with BioRender.
com. MIRT, Malnutrition Inflammatory Risk Tool; MUST, Malnutrition Universal Screening Tool; NRI, Nutritional Risk Index; SaskIBD-NR, Saskatchewan 
Inflammatory Bowel Disease, Nutrition Risk Tool; SNAQ, Short Nutrition Assessment Questionnaire.
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malnutrition. Of note, the components of the MUST overlap 
significantly with the ESPEN diagnostic criteria for malnutri-
tion. Therefore, it is not surprising that the MUST performed 
so well in predicting malnutrition at the time of the screening. 
However, the SaskIBD-NR questionnaire components do 
not overlap with the ESPEN diagnostic criteria, yet this tool 
still performed extremely well in predicting malnutrition 
at the time of screening. To date, there is no single, univer-
sally accepted malnutrition screening tool to accurately and 
noninvasively invasively identify those at risk for malnutri-
tion in the clinic. While the ESPEN guidelines recommend 
screening for malnutrition in all patients with newly diagnosed 
IBD and at routine follow-up, the guidelines do not delineate 
which tool should be used in this high-risk population.4 In 
a systematic review evaluating nutritional screening and as-
sessment in patients with IBD, Li et al12 stated that although 
malnutrition and sarcopenia are highly prevalent among IBD 
patients, they were unable to identify a single, best nutritional 
screening or diagnostic tool based on the current available 
literature.12 In contrast, Bachand et al9 compared 5 different 
screening tools and concluded that the SNAQ was best at 
identifying malnutrition in patients with CD. More recently, a 
nutritional care pathway was published from the IBD Qorus 
and utilized a modified MUST score to screen a cohort of 
IBD patients.13 This was one of the first studies to propose a 
formal algorithm to screen patients with IBD; however, the 
modified MUST screening tool that was used was not pre-
viously validated in the IBD population.13 These studies cer-
tainly illustrate the significant heterogeneity in the literature 
on malnutrition screening tools in IBD and highlight the need 
for a single, universally utilized tool in this high-risk patient 
population.

Prior studies have demonstrated the prevalence and clin-
ical importance of micronutrient deficiencies in patients with 

IBD, highlighting the importance of screening for malnutri-
tion and micronutrient deficiencies early in the disease course 
to prevent disease-related complications.4 The most common 
micronutrient deficiencies in patients with IBD include iron, 
vitamin B12, vitamin D, folic acid, selenium, zinc, and vi-
tamin B6, and this is estimated to affect more than 50% of 
the IBD population.14 Vitamin and mineral deficiencies not 
only are highly prevalent in patients with IBD, but also have 
been demonstrated to lead to clinically significant comorbid 
conditions, such as anemia, osteoporosis, thrombophilia, poor 
wound healing, worsening of chronic inflammation, and car-
cinogenesis.15 Although there are no formal guidelines for 
the assessment of micronutrients in patients with IBD, many 
studies have suggested that those with active disease and those 
in clinical remission should be routinely assessed for vitamin 
and mineral deficiencies.15 Moreover, prior clinical and basic 
science studies have highlighted the significance of more com-
monly overlooked vitamin and mineral deficiencies, such as 
the development of clinical scurvy in ambulatory IBD patients 
from vitamin C deficiency and worsening colitis in a mouse 
model in the setting of zinc deficiency.16,17 Screening for micro-
nutrient deficiencies at the time of diagnosis allows for early 
detection and prevention of malnutrition and IBD-related 
complications including osteoporosis, poor wound healing, 
and symptoms that may confound the clinical picture in-
cluding anemia and diarrhea from iron and zinc deficiencies, 
respectively. Moreover, some of these complications associ-
ated with micronutrient deficiencies such as posterolateral 
cord syndrome from vitamin B12 deficiency or myelopathy 
from copper deficiency are irreversible, and therefore it is cru-
cial to identify and treat these deficiencies early in the disease 
course.18,19

Strengths of this study include the size of the cohort as well 
as the prospective nature of the larger cohort with routine 
collection of data necessary to determine malnutrition risk at 
screening and at follow-up. While previous studies on malnu-
trition in IBD specifically studied patients in remission or in-
cluded only those with CD, this study included patients with 
both active and quiescent disease as well as all IBD types. This 
study highlights the prevalence of malnutrition in those with 
both CD and UC as well as in those with quiescent disease 
and those with active inflammation, emphasizing the impor-
tance of screening for malnutrition in all patients with IBD 
both at the time of diagnosis and routinely thereafter.

Malnutrition is commonly defined by either the ESPEN 
diagnostic criteria, which take into account BMI and un-
intentional weight loss, or the criteria from the American 
Society for Parenteral and Enteral Nutrition (ASPEN). The 
ASPEN diagnostic criteria include an estimate of energy in-
take and a nutrition focused physical exam evaluating for 
muscle wasting and edema as well as a history of uninten-
tional weight loss. The ASPEN criteria are thought to be 
more subjective, given the variability in the nutrition focused 
physical exam (findings may vary by examiner). Given the 
retrospective nature of this study, the ASPEN criteria were not 
utilized to define malnutrition. However, the ESPEN criteria 
place a large emphasis on BMI; it does not take into account 
the impact of acute inflammation or reduced oral intake and 
does not include a measure of sarcopenia. More recently, the 
Global Leadership Initiative on Malnutrition proposed novel 
malnutrition diagnostic criteria, which include phenotypic 
criteria of unintentional weight loss, low BMI, and reduced 

Table 2. Comparison of performance of malnutrition screening tools at 
baseline as well as at 6- and 12-month follow-up

Screening 
Tool 

Months From Baseline/
Screening Visit 

Sensitivity 
(%) 

Specificity 
(%) 

MUST 0 100.0 66.7

6 60.0 69.8

12 40.0 69.1

SNAQ 0 93.6 79.5

6 40.0 80.2

12 40.0 82.7

MIRT 0 95.4 83.3

6 20.0 84.2

12 10.0 82.5

NRI 0 76.7 71.7

6 60.0 73.1

12 10.0 70.9

SaskIBD-
NR

0 100.0 63.3

6 60.0 66.7

12 50.0 69.1

Abbreviations: MIRT, Malnutrition Inflammatory Risk Tool; MUST, 
Malnutrition Universal Screening Tool; NRI, Nutritional Risk Index; 
SaskIBD-NR, Saskatchewan Inflammatory Bowel Disease, Nutrition Risk 
Tool; SNAQ, Short Nutrition Assessment Questionnaire.
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muscle mass as well as etiologic criteria of poor oral intake 
and inflammation or acute illness. Of note, these criteria 
have been neither validated in ambulatory IBD patients nor 
adopted into routine use. The Global Leadership Initiative on 
Malnutrition criteria certainly include a more comprehensive 
definition of malnutrition including an evaluation of sarco-
penia and, once validated in the outpatient IBD population, 
will likely provide improved diagnostic criteria for this high-
risk patient population.

This study has several potential limitations. First, the study 
was limited to young adults with IBD. While malnutrition 
can have a profound impact on children with IBD due to 
their increased nutritional needs, the screening tools studied 
were not designed for use in the pediatric setting.20 Similarly, 
there were very few older patients (>65 years of age) included 
in the study. The significant impact of malnutrition on clinical 
outcomes is perhaps best described in the geriatric literature, 
and having a young study population likely resulted in an 
underestimation of the malnutrition risk. Moreover, the pre-
dominance of young patients in this study limits the gener-
alizability of the results to patients across all age groups.21,22 
Additionally, malnutrition is a broad term that includes both 
undernutrition and overnutrition. However, the malnutrition 
screening tools utilized in this study only identify those at risk 
of undernutrition and do not take into account sarcopenic 
obesity. Furthermore, although we serve a large local pop-
ulation of patients with IBD, we are a tertiary care center 
and, therefore, a referral bias may be present, reducing the 
generalizability of the findings in this study. In addition, for 
patients that were not previously seen in our medical system, 
we had to rely on reported weight loss or gain in the prior 3 
to 6 months, which may have introduced recall bias. Of note, 
the prevalence of malnutrition at 6 and 12 months was low 
and therefore this limits the evaluation of the sensitivity of 

the screening tools in predicting malnutrition. Finally, given 
the retrospective nature of this study, we were reliant on the 
data in the electronic medical records. Ideally, future, pro-
spective studies would confirm the findings in this study.

Conclusions
In summary, we observed that patients with newly diagnosed 
IBD have a high prevalence of malnutrition and micronu-
trient deficiencies and that both the MUST and SaskIBD-NR 
can be used to noninvasively identify those at risk of malnu-
trition with high sensitivity at the time of screening. None of 
the tools evaluated had a high sensitivity for predicting the 
development of malnutrition at 6 or 12 months. Given that 
over one-third of patients met ESPEN criteria for malnutri-
tion at their initial visit to our center, perhaps malnutrition 
may predate other symptoms of IBD, and therefore, a new di-
agnosis of malnutrition or micronutrient deficiencies in young 
patients with atypical symptoms should prompt further eval-
uation. Future studies and screening tool development are 
necessary to identify patients who are at risk of developing 
malnutrition to facilitate timely referral for nutritional eval-
uation and ultimately prevent clinically significant malnutri-
tion and disease-related complications.
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