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Abstract
Background: This study sought to evaluate the impact of an evidence-based diet and
lifestyle-factor intervention program on nutrition status, symptoms and quality of life of
patients with IBD.

Methods: In this retrospective observational study, de-identified medical records from
patients with a self-reported diagnosis of IBD were analyzed. All patients included in the
study completed an intervention program consisting of 12 to 24 one-on-one counseling
sessions with an IBD-focused registered dietitian in a group-practice setting. Measures
collected at baseline and at the conclusion of the program were SIBDQ, MUST,
patient-reported symptoms, bowel movement frequency and consistency, measures of
stress, fatigue, sleep quality as well as risk of eating and feeding disorders (NIAS-9, EAT-26).

Results: 67 patients met the inclusion criteria for the study. Patients with MUST scores >0
at baseline had significantly decreased MUST scores at the end of the program (p=0.004).
IBD-related quality of life scores were significantly higher (mean improvement of 18.6
points) at the end of the program compared to baseline (p<0.001). 67 out of 67 patients
(100%) reported fewer symptoms at the end of the program with the most improvements
related to cramping (97.1%), nausea (94.4%), and fatigue (93.8%). 96.4% of patients
experiencing >3 bowel movements per day (BMPD) at baseline decreased their BMPD by
the end of the program with 75% experiencing ≤ 3 BMPD. Patients also significantly
improved their sleep quality (p<0.001), fatigue level (p<0.001), and stress levels (p<0.001).

Conclusions: This study demonstrates the potential of a nutrition and lifestyle-factor
intervention program to improve IBD patient outcomes. Further study is needed to validate
these outcomes alongside a comparable control population and in other patient
populations such as those associated with a health plan or employer.
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Introduction
There is increased awareness among patients and providers that diet and nutrition are
integral to the management of inflammatory bowel disease (IBD). While evidence of varying
quality has identified potentially harmful or beneficial dietary components to the
pathogenesis of IBD and symptoms experienced by patients, there remain gaps in
knowledge among healthcare providers related to nutrition in IBD. To overcome these
gaps, consensus guidelines have recently been developed for nutritional assessment and
dietary management of patients with IBD (1-2). In addition to diet, there is evidence that
lifestyle factors such as sleep quality (3-4), stress (5), and exercise may significantly impact
natural history and clinical outcomes in patients with IBD (6).

Many patients implement dietary changes based on various sources of information or in
response to the onset of IBD-related symptoms (7-8). It’s recommended that patients
partner with a registered dietitian (9) with specialized interest in IBD (10) to ​establish and
implement an individualized medical nutrition therapy intervention based on the patient’s
medical history and comorbidities, ensure adequate nutrient intake, adjust for anatomic
changes due to surgical intervention or other disease complications, and incorporate the
patient’s unique preferences, tolerances, and disordered eating patterns into the patient’s
care plan (11). However, less than half of all providers (46%) in a recent study felt that they
had access to adequate resources to help initiate and guide discussions related to nutrition
with their IBD patients (12). Other barriers including lack of access to dietitians with
IBD-specific counseling experience, lack of provider training and understanding of the tests
and therapies recommended by nutrition care pathways, and lack of coverage by health
insurance have been reported when implementing nutrition care pathways for IBD patients
in routine clinical practice (13).

To overcome some of these challenges, we have designed an evidence-based diet and
lifestyle intervention program delivered using telehealth for patients with IBD that utilizes
consensus guidelines and behavioral science methodologies to help patients make
sustainable diet and lifestyle changes to improve nutritional status, symptoms, and quality
of life. In this study, we sought to assess the impact of this program on patient outcomes in
a real-world, routine care setting.
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Methods

Study Design and Patient Population

This study is a retrospective observational study of electronic medical record data from
patients with a self-reported diagnosis of inflammatory bowel disease who participated in a
12 to 24 week medical nutrition therapy and lifestyle-factor intervention program at a
single group practice. Patients with a self-reported diagnosis of Crohn’s disease, ulcerative
colitis, or other type of inflammatory bowel disease (IBD) and who completed their 12 to 24
week program before August 1st 2022 were included in the study. The primary outcome
measures of the study were change in Malnutrition Universal Screening Tool (MUST) score
(14), change in patient-reported symptom frequency, and change in Short Inflammatory
Bowel Disease Questionnaire (SIBDQ) score (15) from baseline. Secondary outcome
measures were change in bowel movements per day, change in stool consistency, change
in Pittsburgh Sleep Quality Index (PSQI) score (16), change in Multidimensional Fatigue
Inventory (MFI) score (17), change in Perceived Stress Scale (PSS) score (18), change in Nine
Item Avoidant/Restrictive Food Intake Disorder Screen (NIAS-9) score (19), and change in
Eating Attitudes Test (EAT-26) (20) score from baseline. A description of each of these
measures, including scoring methodology and range of scores, is shown in Table 1. All
outcome analyses were paired and measurements at baseline (prior to starting the
intervention program) were compared to measurements collected at the end of the 12 to
24 week intervention program.

Data Collection

Patient data were obtained from the electronic medical record of a single group practice
and de-identified in accordance with the Health Insurance Portability and Accountability Act
of 1996. The variables extracted from the medical record included demographic
information (age, gender), primary self-reported diagnosis, program length (in weeks),
MUST score, patient-reported symptoms, average bowel movements per day, stool
consistency (as measured using the Bristol Stool Scale (21)), SIBDQ score, PSQI score, MFI
score, PSS score, NIAS-9 score, and EAT-26 score.

Nutrition and Lifestyle-Factor Intervention

All patients whose records were included in this study had completed a 12 to 24 week
nutrition and lifestyle-factor intervention program consisting of 12 to 24 one-on-one
telehealth counseling sessions with a registered dietitian with experience working with
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patients with IBD. Each session was 30-60 minutes in length. For the duration of the
program, patients had 24/7 access to text-based messaging directly with their registered
dietitian through their patient portal mobile application. Patients were also given access to
a curated library of evidence-based content related to IBD to support asynchronous
learning throughout the program.

During their initial session, patients were assessed for nutritional status (including food and
nutrition-related history, current supplement regimen, and evaluation of nutrition-related
labs), lifestyle factors (sleep quality, stress, fatigue, and quality of life), and patient-specific
goals for the end of the program. A patient-specific diet and lifestyle intervention was then
designed by the registered dietitian and patient. Interventions included providing
education, coordinating patient care, and guidance for practical real-world application.
During each follow up session, the dietitian and patient worked together to implement the
intervention plan and problem-solve to remove barriers and adjust the plan as needed. At
the conclusion of the program, the patient was reassessed using the same measures
computed at the beginning of the program and the results were shared with the patient.

Statistical Analysis

All statistical analyses were paired unless otherwise specified. Differences in outcome
measures at baseline and at the end of the program were assessed using Wilcoxon
rank-sum tests (non-normally distributed data) or Welch T-test (normally distributed data).
All statistical tests were two-sided and a p-value of less than 0.05 was considered
statistically significant.

Results

Study Population

67 patients met the inclusion criteria for the study. 58 females and 9 males were included.
62 patients completed 12 sessions and 5 patients completed 24 sessions with a registered
dietitian. The average age of patients was 33 years with a standard deviation of 10 years. 32
patients had a self-reported primary diagnosis of Crohn’s disease and 34 patients had a
self-reported primary diagnosis of ulcerative colitis. One patient had a self-reported
diagnosis of indeterminate colitis (Table 2).
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Malnutrition Risk

64 patients had Malnutrition Universal Screening Tool (MUST) scores computed at baseline.
43 patients had MUST scores equal to 0 at baseline indicating low malnutrition risk while 21
patients had MUST scores greater than 0 at baseline indicating medium to high
malnutrition risk (Table 2). Of these 21 patients with baseline MUST >0, 11 had MUST
scores computed at the end of the program. We were unable to compute MUST scores at
the end of the program for 10 out of these 21 patients due to missing patient-reported
weight measurements within 60 days prior to their last session. Patients with MUST scores
>0 at baseline had significantly decreased MUST scores at the end of the program (p=0.004,
n=11) with a mean decrease in scores of 1.5 (SD, 1.0) points. Of the patients with a baseline
MUST score >0 (n=11), 36.4% (n=4) had a MUST score equal to zero at the end of the
program. Of the patients with a baseline MUST score of >1 (n=8), 87.5% (n=7) had a MUST
score ≤1 at the end of the program (Figure 1).

Symptom Burden

Patients reported a mean of 5.3 (SD, 2.0) symptoms related to their IBD at baseline. All 67
patients included in the study reported at least one and at most 9 symptoms at the start of
the program. The most frequently reported symptoms at baseline were gas (76.1%, n=51),
diarrhea (71.6%, n=48), fatigue (71.6%, n=48), and bloating (70.1%, n=47). Patients reported
a mean of 0.9 (SD, 1.1) symptoms related to their IBD at the end of the program. All 67 out
of 67 patients (100%) reported fewer symptoms at the end of the program compared to
baseline. The greatest number of patients reported improvements in cramping (97.1% of
patients), nausea (94.4%), and fatigue (93.8%). The fewest number of patients reported
improvements in diarrhea (72.9%), blood in stool (78.3%), and gas (78.4%) (Table 3).

IBD-Related Quality of Life

21 patients completed the Short Inflammatory Bowel Disease Questionnaire (SIBDQ) at
baseline and at the end of the program. 20 patients (95.2%) had higher SIBDQ at the end of
the program compared to baseline. SIBDQ scores were significantly higher at the end of the
program compared to baseline (p<0.001, 95% CI 24.1, 13.0) with a mean increase in score
of 18.6 (SD, 12.2) points. The greatest improvements in factors related to quality of life were
observed in patients’ frequency of feeling angry as a result of their bowel problems (95.2%
reported improvement), problems related to feelings of fatigue (85.7%), and troubles
related to pain in the abdomen (85.7%). The smallest improvements in factors related to
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quality of life were observed in the degree to which maintaining or getting to one’s ideal
weight was a problem during the past two weeks (57.1%) (Table 4).

Frequency and Consistency of Bowel Movements

Of the 67 patients included in this study, 62 reported their average bowel movements per
day at baseline and at the end of the program. 3 patients were missing data at baseline or
at the end of the program and 2 patients who underwent IBD-related surgery during the
program were excluded from this analysis. Across all patients (n=62), there was a significant
decrease in the average number of bowel movements per day at the end of the program
compared to baseline (p<0.001) with a mean decrease of 1.4 (SD, 2.2) bowel movements
per day. In patients with greater than normal bowel movement frequency at baseline (>3
bowel movements per day (22), n=28), 96.4% (n=27) reduced the number of bowel
movements reported by the end of the program with 75.0% (n=21) reporting a normal
frequency of ≤3 bowel movements per day.

Excluding 2 patients who underwent IBD-related surgery during the program, 46 patients
(74.2%) reported the presence of loose-textured, diarrhea-like stool in at least some of their
bowel movements at baseline (presence of a type 6 or 7 stool in the past week according to
the Bristol Stool Scale). 8 patients (12.9%) reported the presence of firm-textured,
constipation-like stool in at least some of their bowel movements at baseline (presence of a
type 1 or 2 stool in the past week according to the Bristol Stool Scale). 4 patients (6.5%) who
reported presence of type 6 or 7 stool also reported presence of type 1 or 2 stool at
baseline. 16 patients (25.8%) reported only type 3-5 stools during the past week at baseline.

Of the 46 patients with type 6 or 7 stool at baseline, 34 (73.9%) reported no presence of
type 6 or 7 stool at the end of the program while 12 patients (26.1%) reported at least some
persistent type 6 or 7 stools. Of the 8 patients with type 1 or 2 stool at baseline, all 8 (100%)
reported no presence of type 1 or 2 stool at the end of the program. Of the 16 patients with
only type 3-5 stool at baseline, 1 (6.3%) reported stool of type 6 or 7 at the end of the
program and none (0%) reported stool of type 1 or 2.

Sleep Quality, Stress, and Fatigue Levels

57 patients had Pittsburgh Sleep Quality Index (PSQI) assessment scores completed at
baseline and at the end of the program. 47 patients (82.4%) had lower PSQI scores at the
end of the program compared to baseline. PSQI scores were significantly lower at the end
of the program compared to baseline (p<0.001) with a mean decrease in score of 3.8 (SD,
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4.1) points. In patients with an initial PSQI score >5 (n=38), which indicates poor sleep
quality, there was a significant reduction in score at the end of the program compared to
baseline (p<0.001) with a mean decrease in score of 5.1 (SD, 4.2) points. Of the patients
with a baseline PSQI score >5, 71.1% (n=27) reported a PSQI score ≤5 at the end of the
program.

In Crohn’s disease patients with initial PSQI score >8 (n=10), which has been shown to be
predictive of surgery or hospitalization risk (4), there was a significant reduction in scores at
the end of the program (p=0.01) with a mean decrease in scores of 6.3 (SD, 5.0) points. Of
the Crohn’s disease patients with a baseline PSQI score >8, 80.0% (n=8) reported a PSQI
score ≤8 at the end of the program.

58 patients had Multidimensional Fatigue Inventory (MFI) assessment scores completed at
baseline and at the end of the program. 51 patients (87.9%) had lower MFI scores at the
end of the program compared to baseline. MFI scores were significantly lower at the end of
the program compared to baseline (p<0.001) with a mean decrease in score of 18.6 (SD,
15.5) points.

59 patients had Perceived Stress Scale (PSS) scores completed at baseline and at the end of
the program. 52 patients (88.1%) had lower PSS scores at the end of the program
compared to baseline. PSS scores were significantly lower at the end of the program
compared to baseline (p<0.001) with a mean decrease in score of 11.4 (SD, 8.6) points.

Relationship with Food

45 patients had NIAS-9 assessment scores completed at baseline and at the end of the
program. 38 patients (82.6%) had lower NIAS-9 scores at the end of the program compared
to baseline. NIAS-9 scores were significantly lower at the end of the program compared to
baseline (p<0.001) with a mean decrease in score of 7.5 (SD, 7.8) points. In patients with an
initial NIAS-9 score ≥24 (n=7), which indicates a positive screen for ARFID, there was a
significant reduction in score at the end of the program compared to baseline (p=0.04) with
a mean decrease in score of 19.1 (SD,11.8) points. Of the patients with an initial NIAS-9
score ≥24, 85.7% (n=6) reported a NIAS-9 score <24 at the end of the program.

36 patients had EAT-26 assessment scores collected at baseline and at the end of the
program. 27 patients (75.0%) had lower EAT-26 scores at the end of the program compared
to baseline. EAT-26 scores were significantly lower at the end of the program compared to
baseline (p<0.001) with a mean decrease in score of 5.5 (SD, 6.3) points.

Copyright © Brittany Roman-Green Nutrition LLC. All Rights Reserved.



Discussion
In this study we have established evidence that a 12 to 24 week nutrition and lifestyle
factor intervention program may decrease malnutrition risk, reduce symptom burden and
improve IBD-related quality of life in patients with Crohn’s disease and ulcerative colitis.
Furthermore, we have shown that patients who complete the program may significantly
improve their stool frequency and consistency, improve their sleep quality, reduce levels of
fatigue, and reduce levels of stress. We also observed that patients who complete the
program may improve their relationship with food as measured by NIAS-9 and EAT-26,
though our sample size of patients surpassing scoring thresholds for risk of eating or
feeding disorder (>24 NIAS-9 and ≥20 EAT-26) was too small to draw any statistical
conclusions.

This study underscores the importance of nutrition and lifestyle-factor support for patients
with IBD and demonstrates the potential of a high-touch intervention program to improve
outcomes that are important to patients. A key strength of this study was it was performed
using real-world data from a group practice and the intervention was delivered as part of
routine standard of care and may be well suited for further study in a prospective
pragmatic trial or retrospective study using a comparable real-world cohort as a control
arm. This study also has a number of important limitations. First, this study was
retrospective and observational in nature and does not compare the results to a control
population or account for potential confounding factors such as treatment regimen. This
study has also not been peer reviewed nor published in any journal. A second limitation of
this study is that the study population was treated in a group practice in which patients
must pay for clinical services out of pocket rather than procuring services through their
insurance provider. The study population may be biased towards patients with a higher
than average income or patients with higher levels of intrinsic motivation. Finally, it is
important to note that the Perceived Stress Assessment, NIAS-9, and EAT-26 survey
instruments have not been validated in patients with inflammatory bowel disease. While
these surveys may reveal useful insights about a patient’s stress levels or relationship with
food, further study is required to validate their use in this population.

Considered together, the findings of this study demonstrate the potential of a nutrition and
lifestyle-factor intervention program to improve IBD patient outcomes. Further study is
needed to validate these outcomes alongside a comparable control population and in
other patient populations such as those associated with a health plan or employer.

Copyright © Brittany Roman-Green Nutrition LLC. All Rights Reserved.



References

1. Levine A, Rhodes JM, Lindsay JO, Abreu MT, Kamm MA, Gibson PR, Gasche C,
Silverberg MS, Mahadevan U, Boneh RS, Wine E, Damas OM, Syme G, Trakman GL,
Yao CK, Stockhamer S, Hammami MB, Garces LC, Rogler G, Koutroubakis IE,
Ananthakrishnan AN, McKeever L, Lewis JD. Dietary Guidance From the International
Organization for the Study of Inflammatory Bowel Diseases. Clin Gastroenterol
Hepatol. 2020 May;18(6):1381-1392. doi: 10.1016/j.cgh.2020.01.046. Epub 2020 Feb
15. PMID: 32068150.

2. Lomer, MCE, Wilson, B, Wall, CL. British Dietetic Association consensus guidelines on
the nutritional assessment and dietary management of patients with inflammatory
bowel disease. J Hum Nutr Diet. 2022; 1– 42. https://doi.org/10.1111/jhn.13054

3. Kinnucan JA, Rubin DT, Ali T. Sleep and inflammatory bowel disease: exploring the
relationship between sleep disturbances and inflammation. Gastroenterol Hepatol
(N Y). 2013 Nov;9(11):718-27. PMID: 24764789; PMCID: PMC3995194.

4. Sofia MA, Lipowska AM, Zmeter N, Perez E, Kavitt R, Rubin DT. Poor Sleep Quality in
Crohn's Disease Is Associated With Disease Activity and Risk for Hospitalization or
Surgery. Inflamm Bowel Dis. 2020 Jul 17;26(8):1251-1259. doi: 10.1093/ibd/izz258.
PMID: 31820780; PMCID: PMC7365809.

5. Bernstein CN, Singh S, Graff LA, Walker JR, Miller N, Cheang M. A prospective
population-based study of triggers of symptomatic flares in IBD. Am J Gastroenterol.
2010 Sep;105(9):1994-2002. doi: 10.1038/ajg.2010.140. Epub 2010 Apr 6. PMID:
20372115.

6. Rozich JJ, Holmer A, Singh S. Effect of Lifestyle Factors on Outcomes in Patients With
Inflammatory Bowel Diseases. Am J Gastroenterol. 2020 Jun;115(6):832-840. doi:
10.14309/ajg.0000000000000608. PMID: 32224703; PMCID: PMC7274876.

7. Hou JK, Lee D, Lewis J. Diet and inflammatory bowel disease: review of
patient-targeted recommendations. Clin Gastroenterol Hepatol. 2014
Oct;12(10):1592-600. doi: 10.1016/j.cgh.2013.09.063. Epub 2013 Oct 6. PMID:
24107394; PMCID: PMC4021001.

8. Cohen AB, Lee D, Long MD, Kappelman MD, Martin CF, Sandler RS, Lewis JD. Dietary
patterns and self-reported associations of diet with symptoms of inflammatory
bowel disease. Dig Dis Sci. 2013 May;58(5):1322-8. doi: 10.1007/s10620-012-2373-3.
Epub 2012 Aug 26. PMID: 22923336; PMCID: PMC3552110.

9. Green N, Miller T, Suskind D, Lee D. A Review of Dietary Therapy for IBD and a Vision
for the Future. Nutrients. 2019 Apr 26;11(5):947. doi: 10.3390/nu11050947. PMID:
31035465; PMCID: PMC6566428.

Copyright © Brittany Roman-Green Nutrition LLC. All Rights Reserved.

https://doi.org/10.1111/jhn.13054


10. O’hanlon D. The role of the dietitian in the inflammatory bowel disease
multidisciplinary team. European Crohn’s and Colitis Organization. 2020 Jun 20.
Accessed on 8 Aug 2022.

11. Nazarenkov N, Seeger K, Beeken L, Ananthakrishnan AN, Khalili H, Lewis JD, Konijeti
GG. Implementing Dietary Modifications and Assessing Nutritional Adequacy of
Diets for Inflammatory Bowel Disease. Gastroenterol Hepatol (N Y). 2019
Mar;15(3):133-144. PMID: 31061655; PMCID: PMC6495415.

12. Andrew Tinsley, MD, MS, Orna G. Ehrlich, MPH, Caroline Hwang, MD, Kelly Issokson,
MS, RD, Sophia Zapala, Alandra Weaver, MPH, Corey A. Siegel, MD, MS, Gil Y.
Melmed, MD, MS, Knowledge, Attitudes, and Beliefs Regarding the Role of Nutrition
in IBD Among Patients and Providers, Inflammatory Bowel Diseases, Volume 22, Issue
10, 1 October 2016, Pages 2474–2481

13. Hwang C, Issokson K, Giguere-Rich C, Reddy S, Tinsley A, Van Deen WK, Bray H, Lum
D, Aguilar H, Zisman TL, Younes Z, Crate D, Oberai R, Weaver A, Melmed G, Siegel C,
Hou JK. Development and Pilot Testing of the Inflammatory Bowel Disease Nutrition
Care Pathway. Clin Gastroenterol Hepatol. 2020 Nov;18(12):2645-2649.e4. doi:
10.1016/j.cgh.2020.06.039. Epub 2020 Jun 26. PMID: 32599016.

14. Elia M. Screening for malnutrition: A multidisciplinary responsibility. Development
and Use of the Malnutrition Universal Screening Tool (‘MUST’) for Adults. Redditch:
BAPEN; 2003.

15. Irvine, E. J., et. al. The short inflammatory bowel disease questionnaire: A quality of
life instrument for community physicians managing inflammatory bowel disease.
Am J Gastroenterology.  1996; 91(8):1571-8 Aug.

16. Buysse DJ, Reynolds CF 3rd, Monk TH, Berman SR, Kupfer DJ. The Pittsburgh Sleep
Quality Index: a new instrument for psychiatric practice and research. Psychiatry
Res. 1989 May;28(2):193-213. doi: 10.1016/0165-1781(89)90047-4. PMID: 2748771.

17. Smets EM, Garssen B, Bonke B, De Haes JC. The Multidimensional Fatigue Inventory
(MFI) psychometric qualities of an instrument to assess fatigue. J Psychosom Res.
1995 Apr;39(3):315-25. doi: 10.1016/0022-3999(94)00125-o. PMID: 7636775.

18. Cohen, S., Kamarck, T., & Mermelstein, R. (1983). A Global Measure of Perceived
Stress. Journal of Health and Social Behavior, 24(4), 385–396.
https://doi.org/10.2307/2136404

19. Zickgraf HF, Ellis JM. Initial validation of the Nine Item Avoidant/Restrictive Food
Intake disorder screen (NIAS): A measure of three restrictive eating patterns.
Appetite. 2018 Apr 1;123:32-42. doi: 10.1016/j.appet.2017.11.111. Epub 2017 Dec 5.
PMID: 29208483.

Copyright © Brittany Roman-Green Nutrition LLC. All Rights Reserved.

https://doi.org/10.2307/2136404


20. Garner DM, Olmsted MP, Bohr Y, Garfinkel PE. The eating attitudes test:
psychometric features and clinical correlates. Psychol Med. 1982 Nov;12(4):871-8.
doi: 10.1017/s0033291700049163. PMID: 6961471.

21. Lewis SJ, Heaton KW (1997) Stool form scale as a useful guide to intestinal transit
time. Scandinavian Journal of Gastroenterology 32: 920–4

22. Walter SA, Kjellström L, Nyhlin H, Talley NJ, Agréus L. Assessment of normal bowel
habits in the general adult population: the Popcol study. Scand J Gastroenterol. 2010
May;45(5):556-66. doi: 10.3109/00365520903551332. PMID: 20205503.

Copyright © Brittany Roman-Green Nutrition LLC. All Rights Reserved.



Measure/
Instrument

Description Threshold(s) Scoring
Range

Malnutrition Universal
Screening Tool (MUST)

Screening for malnutrition risk
based on BMI, weight loss, and
acute disease score.

0 = low risk
1 = medium risk
>2 = high risk

Min = 0
Max = 6

Symptom frequency Count of number of unique
symptoms

N/a Min = 0
Max = 12

Short Inflammatory
Bowel Disease
Questionnaire

10-item questionnaire to assess
health-related QOL among IBD
patients.

Higher scores are
associated with better
quality of life

Min = 10
Max = 70

Bowel movements per
day

Trailing 7-day average of bowel
movements per day

<0.5 = abnormal
0.5-3 = normal
>3 = abnormal

N/a

Stool consistency Measured using the Bristol Stool
Scale (7-item ordinal scale). Patients
may report multiple stool types at
any time point.

Type 1-2: constipation-like
stool
Type 3-5: normal stool
Type 6-7: diarrhea-like stool

Min = 1
Max = 7

Pittsburgh Sleep
Quality Index (PSQI)

7-component self-rated
questionnaire assessing sleep
quality and disturbances over a
1-month time interval.

>5 = poor sleep quality
≤5 = good sleep quality
>8 = predictive of surgery
or hospitalization risk in
Crohn’s patients (4)

Min = 0
Max = 21

Multidimensional
Fatigue Inventory (MFI)

20-item scale designed to evaluate
five dimensions of fatigue: general
fatigue, physical fatigue, reduced
motivation, reduced activity, and
mental fatigue.

Higher score is associated
with higher levels of fatigue

Min = 10
Max = 100

Perceived Stress Scale
(PSS)

A measure of the degree to which
situations in one's life are appraised
as stressful.

≤13 = low stress
14-26 = moderate stress
≥27 = high stress

Min = 0
Max = 40

Nine Item
Avoidant/Restrictive
Food Intake Disorder
Screen (NIAS-9)

A nine-item screening questionnaire
for avoidant/restrictive food intake
disorder (ARFID)

<24 = negative screen for
ARFID
≥24 = positive screen for
ARFID

Min = 0
Max = 45

Eating Attitudes Test
(EAT-26)

A 26-item questionnaire assessing
risk of an eating disorder

<20 = less risk
≥20 = more risk

Min = 0
Max = 78

Table 1. Measures and instruments used in the study.
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Gender (N)

Female 58

Male 9

Program Length (weeks)

12 weeks 62

24 weeks 5

Age (years)

Mean (SD) 33 (11)

Primary Diagnosis (N)

Crohn’s disease 32

Ulcerative colitis 34

Indeterminate colitis 1

MUST (N, Baseline)

MUST = 0 43

MUST > 0 21

Table 2. Clinical and demographic information of patients whose records were included in
the study.
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Symptom Number of
Patients
Reporting
Symptom at
Baseline (N)

Number of
Patients
Reporting
Symptom at
End of Program
(N)

Percent of
Patients No
Longer
Reporting
Symptom (%)

Number of
Patients Newly
Reporting
Symptom (N)

Nausea 18 1 94.4% 1

Vomiting 0 0 – 0

Diarrhea 48 13 72.9% 1

Constipation 19 2 89.5% 0

Blood in Stool 23 5 78.3% 1

Mucus in Stool 6 1 83.3% 1

Bloating 47 5 89.4% 1

Gas 51 11 78.4% 1

Pain in
Abdomen or
Rectum

33 3 90.9% 0

Cramping 35 1 97.1% 1

Fatigue 48 3 93.8% 0

Joint Pain 24 4 83.3% 1

Table 3. Patient-reported symptoms at baseline and at the end of the program.
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Question Percent of
patients
reporting
improvement

p-value

How often has the feeling of fatigue or being tired
and worn out been a problem for you during the
past 2 weeks?

85.7% p<0.001

How often during the last 2 weeks have you
delayed or canceled a social engagement because
of your bowel problem?

71.4% p<0.001

As a result of your bowel problems, how much
difficulty did you experience doing leisure or sports
activities during the past 2 weeks?

76.2% p=0.002

How often during the past 2 weeks have you been
troubled by pain in the abdomen?

85.7% p<0.001

How often during the past 2 weeks have you felt
depressed or discouraged?

71.4% p<0.001

Overall, in the past 2 weeks, how much of a
problem have you had with passing large amounts
of gas?

61.9% p=0.004

Overall, in the past 2 weeks, how much of a
problem have you had maintaining or getting to
the weight you would like to be?

57.1% p=0.03

How often during the past 2 weeks have you felt
relaxed and free of tension?

76.1% p<0.001

How much time during the past 2 weeks have you
been troubled by a feeling of having to go to the
bathroom even though your bowels were empty?

71.4% p<0.001

How often during the past 2 weeks have you felt
angry as a result of your bowel problem?

95.2% p<0.001

Table 4. Change in IBD-related quality of life survey components from baseline.
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Figure 1. Patient MUST scores at baseline and at the end of the program.
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