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Abstract
Background and Aim: Inflammatory bowel diseases (IBD) are chronic inflammatory
conditions of the gut resulting in a significant risk for malnutrition. The reported prev-
alence of malnutrition in inflammatory disease patients varies from 5.7 to 82.8%. The
aim of this study was to measure the prevalence of malnutrition and its association
with quality of life (QOL) in a cohort of Australian IBD outpatients.
Methods: A total of 107 consecutive patients (68 Crohn’s disease, 35 ulcerative coli-
tis, 4 indeterminate colitis) were enrolled in this cross-sectional study. Demographic
data were collected, and patients underwent a malnutrition assessment using the
patient-generated subjective global assessment. The RAND 36-item health survey was
used to measure QOL.
Results: Mild to moderate malnutrition was detected in 17 patients (16%). Malnour-
ished patients were more likely to be underweight (P ≤ 0.01), have active disease
(P ≤ 0.01), and have been admitted to hospital in the preceding 12 months (P ≤ 0.05).
Malnourished patients had a significantly lower QOL in physical (P ≤ 0.01) and mental
(P ≤ 0.01) health components. Patients with active or recently active disease had
reduced QOL compared to patients in remission. Malnutrition factors predictive of
poor physical health-related QOL were pain (odds ratio [OR] = 12.8, 95% confidence
interval [CI] 2.0–80.4) and unintentional weight loss (OR = 3.1 per kg lost, 95% CI
1.2–7.9). The predictor of poor mental health-related QOL was early satiety (OR = 7.7,
95% CI 1.7–33.9).
Conclusions: The malnutrition prevalence for this population was 16%. Malnutrition
was associated with being underweight, active disease, and increased number of hos-
pital admissions. Disease activity and malnutrition were associated with poorer QOL.

Introduction
Inflammatory bowel diseases (IBD) include Crohn’s disease (CD),
ulcerative colitis (UC), and indeterminate colitis (IC). The incidence
of IBD varies considerably across the globe1; however, Australia
has one of the highest reported prevalence (300–350/100 000) and
incidence (29.6/100 000) rates of IBD in the world.2 The relapsing
and remitting course and chronic nature of IBD means patients fre-
quently deal with uncomfortable symptoms and side effects of medi-
cations, which can lead to lower quality of life (QOL).3 Higher IBD
disease activity increases the risk that patients will suffer poorer
QOL4,5 and the likelihood of developing malnutrition.

Patients with IBD have an elevated risk of malnutrition.
The etiology of malnutrition in IBD is multifactorial, resulting
from a loss of appetite, poor digestion or malabsorption, and side
effects of medication.6 Loss of appetite in patients with IBD may
result from feelings of nausea, diarrhea, postprandial pain, or
general abdominal discomfort.7–11 Nutritional deficiencies can
occur early in the disease course and may be clinically apparent

at the time of diagnosis,12 with protein–energy malnutrition
being the most common.13 Malnutrition in IBD is associated with
deterioration in muscle mass and respiratory and immune func-
tion, delayed wound healing, and lengthened recovery from ill-
ness.3,9,14 Malnutrition in IBD has also been associated with
longer hospitalization, higher health-care utilization, and
increased mortality rates.14 IBD disease activity impacts a num-
ber of the mechanisms in the pathophysiology of malnutrition,
including metabolic disturbances associated with chronic inflam-
mation, protein-losing enteropathy and chronic blood loss, mal-
absorption, and side effects of medication.15

The prevalence of malnutrition in the Australian IBD popula-
tion has not previously been reported. Internationally, the prevalence
varies significantly from 5.716 to 82.8%.3 The patient generated sub-
jective global assessment (PG-SGA) is a validated dietetic tool for
defining malnutrition.17–19 The PG-SGA encompasses several com-
ponents, including recent weight change, change in food intake,
nutrition impact symptoms, physical functioning, metabolic stress,
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and physical signs of malnutrition, to determine current nutrition sta-
tus. These parameters make the PG-SGA well suited for detecting
malnutrition in IBD. As weight and nutrition status are likely to fluc-
tuate relative to disease activity in IBD, the inclusion of short-term
unintentional weight loss, reduction in food intake, and nutrition
impact symptoms are beneficial. The physical assessment deter-
mines the extent of muscle wasting, loss of subcutaneous fat stores,
and the presence of edema or ascites. The metabolic stress parameter
is particularly relevant due to the common prescription of steroids
during active disease. In addition, measuring the functional status of
IBD patients is relevant as this may vary depending on disease
activity.

Several factors have been identified that influence QOL in
IBD, including disease activity, psychological status, fatigue, ill-
ness perceptions, coping strategies, social support, hospitaliza-
tions, and quality of care.4,5,20–25 QOL is a measure of the
functional impact of a chronic illness and its therapy on the daily
life of an individual as seen from that individual’s perspective.26

The chronic nature of IBD places a significant amount of stress on
patients and their families, which consequently lowers QOL.27

The RAND 36-Item Health Survey (RAND-36), also
known as the Medical Outcomes Study 36-Item Short-Form
Health Survey (SF-36),28 is a widely used measure of QOL across
multiple illnesses. The RAND-36 assesses eight health scales:
general health, physical functioning, role limitations due to physi-
cal health problems, emotional well-being, role limitations due to
emotional problems, energy/fatigue, social functioning, and pain,
as well as perceived change in health over one year.29

The aim of this study was to measure the prevalence of
malnutrition and determine its association with QOL in a cohort
of IBD patients at an Australian outpatient IBD clinic.

Methods

Patient population. Data were collected as part of a larger
cross-sectional observational study conducted on Australian IBD
outpatients. The study flow chart is shown in Figure 1. Patients
were included if they had a confirmed diagnosis of CD, UC, or
IC for longer than 3 months; had their usual IBD specialist out-
patient appointment during the data collection period; and were
fluent in English. Exclusion criteria were age younger than
18 years, cognitive impairment, or vulnerability as determined by
the patient’s treating clinician.

Potential patients were provided study information. Upon
receipt of written consent, a trained dietitian performed the PG-
SGA, and the patient completed the study questionnaire.

Patient-generated subjective global assessment.
The PG-SGA17–19 was used to determine the prevalence and
severity of malnutrition. Patients were classified as well-
nourished (PG-SGA = A), moderately or suspected as malnour-
ished (PG-SGA = B), or severely malnourished (PG-SGA = C).
The PG-SGA also provides an additive score used to define spe-
cific nutritional interventions required. Patients were scored and
categorized as follows: 0–1, no intervention required at present;
2–3, education by dietitian or clinician based on symptom man-
agement; 4–8, intervention by dietitian indicated with physician
consultation; and ≥9, critical need for dietary intervention and
symptom management. Patients identified as malnourished or

with a score requiring symptom management or nutrition inter-
vention were referred to a dietitian as part of routine care.

This PG-SGA included collection of height and weight,
allowing calculations of body mass index (BMI). Patients aged
18–64.9 years were classified into underweight (<18.5 kg/m2),
healthy weight (18.5–24.9 kg/m2), overweight (25–29.9 kg/m2),
and obese (≥30 kg/m2) categories, with those ≥65 years classified
as underweight (<23 kg/m2), healthy weight (24–30 kg/m2), and
overweight (>30 kg/m2).30 This facilitated comparisons of mal-
nourished and well-nourished patients based on their BMI
category.

Study questionnaire including the RAND-36. Patient
demographic data, including IBD diagnosis, disease location, dis-
ease activity, disease duration, IBD-related hospital admissions
and surgery in the past 12 months, medications, and use of oral
nutrition supplementation, were self-reported and collected from
the study questionnaire. A clinical gastroenterologist validated
self-reported IBD diagnosis and disease activity. The RAND-36
survey28,29,31 was included in the study questionnaire. Each
health scale is scored to represent a percentage of the total possi-
ble score achieved, where 0 indicates poor health and 100 optimal
health. Physical component summary (PCS) and mental compo-
nent summary (MCS) scores were calculated using the method
described by Tucker et al.32 and normed to the Australian popu-
lation (mean 50, SD 10). This allowed comparison between the
eight QOL domains of the IBD patients and the average scores
of the Australian population. QOL domains were compared
between well-nourished and malnourished patients, as well as
between those with active or recently active IBD and those in
remission.

Statistical analysis. Continuous variable distributions were
assessed. Parametric data were reported as mean � SD, with dif-
ference between means assessed using an independent sample t-

Figure 1 Study flow chart. IBD, inflammatory bowel disease; PG-
SGA, patient generated subjective global assessment; QOL, quality
of life.

J Pulley et al. Malnutrition in inflammatory bowel disease

JGH Open: An open access journal of gastroenterology and hepatology 4 (2020) 454–460

© 2019 The Authors. JGH Open: An open access journal of gastroenterology and hepatology published by Journal of Gastroenterology and Hepatology Foundation and

John Wiley & Sons Australia, Ltd.

455



test. Nonparametric data are reported as median and interquartile
range, with differences assessed using a Mann–Whitney U test.
All correlations were assessed using Spearman’s Rank Correla-
tion. Categorical data are reported as number and percentages,
and chi square or Fisher’s exact test was conducted where cell
counts were less than 5, and Z tests were conducted for propor-
tions. Univariate and multivariable logistic regressions were used
to calculate odds ratios [OR].

Malnutrition was investigated using weight loss in the past
month, food intake, poor appetite, early satiety, diarrhea, physical
function, presence of metabolically demanding conditions, and
physical signs of malnutrition entered into a multivariable logis-
tic regression, and model selection was performed using the
backward Wald method with a 0.05 cut-off. The areas under the
receiver operating characteristic (ROC) curves were calculated
on the final model.

Unintentional weight loss in the last month, no appetite,
pain, number of hospital admissions in the last 12 months, and

use of oral and rectal 5-aminosalicylic acids (5-ASAs) were
entered into the multivariable logistic regression, and model
selection was performed using the backward Wald method with a
0.05 cut-off to determine predictors of poor PCS scores. The
same method was used to identify the predictors of poor MCS
scores, using the variables disease duration, immunomodulator
use, unintentional weight loss in the last month, early satiety, and
taste change variables.

Statistical analyses were performed using IBM SPSS Sta-
tistics 24 (Chicago, IL, USA). Statistical significance was set
to P ≤ 0.05.

Ethical considerations. Ethical approval was obtained
from the Mater Health Services Human Research Ethics Commit-
tee (HREC/14/MHS/138) and the Griffith University Human
Research Ethics Committee (OTH/10/14/HREC).

Table 1 Patient demographics and disease characteristics

Crohn’s disease n = 68 Ulcerative colitis n = 35 Indeterminate colitis n = 4

Age (years) 37 (20–75) 42 (22–86) 40 (30–44)
Male 33 (49%) 18 (51%) 1 (25%)
Weight (kg) 77.3 (40.4–137) 76.0 (45–139.6) 70.5 (48–105.8)
Height (m) 1.71 (1.44–1.86) 1.70 (1.53–1.92) 1.65 (1.57–1.73)
BMI (kg/m2) 26.1 (15.4–45.2) 25.7 (18.7–37.9) 26.1 (19.5–35.4)
Underweight 4 (6%) 1 (3%) 0 (0%)
Healthy weight 28 (41%) 13 (37%) 1 (25%)
Overweight & obese 35 (51%) 19 (54%) 3 (75%)
Undetermined† 1 (1%) 2 (6%) 0 (0%)

Disease duration (years) 7 (0–42) 9 (0–45) 4 (3–13)
0–10 years 39(57%) 16 (46%) 2 (50%)
>10 years 19 (28%) 14 (40%) 1 (25%)
Unknown 10 (15%) 5 (14%) 1 (25%)

Disease activity
Remission 34 (50%) 18 (51%) 1 (25%)
Recent flare 10 (15%) 6 (17%) 1 (25%)
Acute flare 12 (18%) 5 (14%) 0 (0%)
Unsure 11 (16%) 7 (20%) 2 (50%)

Strictures/fistulas 37 (54%) 2 (6%) 2 (50%)***
Hospital admission in past year 31 (46%) 6 (17%) 1 (25%)*
Bowel surgery in past year 6 (9%) 1 (3%) 1 (25%)
Previous use of EN/EEN/TPN 16 (24%) 4 (11%) 0 (0%)
Previous use of ONS 25 (37%) 13 (37%) 2 (50%)
Current use of ONS 5 (7%) 2 (6%) 2 (50%)*
Medications
Aminosalicylates 9 (13%) 18 (51%) 1 (25%)***
Corticosteroids 8 (12%) 1 (3%) 0 (0%)
Thiopurines 35 (51%) 12 (34%) 0 (0%)
With Allopurinol 13 (19%) 2 (6%) 0 (0%)

Antitumor necrosis factor 18 (26%) 1 (3%) 0 (0%)*
Antibiotics 0 (0%) 1 (3%) 0 (0%)
Ciclosporin 0 (0%) 1 (3%) 0 (0%)
Methotrexate 2 (3%) 0 (0%) 0 (0%)
Other 1 (1%) 2 (6%) 0 (0%)

Significance is denoted by *P ≤ 0.05, **P ≤ 0.01, and ***P ≤ 0.001.
†Pregnant (n = 2) or BMI unavailable (n = 1).
Values are median (range) or n (%).
BMI, body mass index; EEN, exclusive enteral nutrition; EN, enteral nutrition; ONS, oral nutrition supplement; TPN, total parental nutrition.
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Results

Patient demographics. Patient characteristics are shown in
Table 1. A total of 170 patients were approached, and 107
patients consented to participate (68 CD, 35 UC, and 4 IC). IBD
disease activity was self-defined as being in remission, current
active flare, or recent flare, which were validated by the treating
gastroenterologists.

There were no significant differences in disease duration,
disease activity, or BMI scores between IBD groups. As
expected, a significantly greater proportion of CD patients
(P ≤ 0.001) were diagnosed with strictures or fistulas. CD
patients also had significantly more hospital admissions over
the preceding 12 months (P ≤ 0.05). Few IBD patients were
currently taking oral nutrition supplements; however, many had
previously required oral exclusive enteral nutrition or enteral or
parenteral nutrition support.

As expected, the use of 5-ASAs was significantly higher
in the UC group (51%) than in the CD group (13%). Immuno-
modulator use was similar, and although the current use of ste-
roids was numerically higher in the CD group, this was not
statistically significant. Antitumor necrosis factor (anti-TNF [anti-
tumor necrosis factor]) use was higher in the CD group as anti-
TNFs were not approved for maintenance use in UC in Australia
until after the study period.

Malnutrition. Patients were classified as well-nourished (PG-
SGA A) or malnourished (PG-SGA B or C). There were no
severely malnourished patients (PG-SGA C) in our population.
The PG-SGA detected moderate or suspected malnutrition (PG-
SGA B) in 17 patients (16.3%), including 11 CD patients (16%)
and 6 UC patients (17%), as seen in Table 2. The total PG-SGA
scores demonstrated that 15 (14%) patients required education
and intervention based on symptom management, 28 (27%)
needed intervention by a dietitian, and 33 (32%) had a critical
need for dietary intervention and symptom management. How-
ever, there were no significant differences between IBD groups
for any individual element of the PG-SGA.

Table 2 Nutritional status determined by PG-SGA assessment

Crohn’s
disease
n = 67

Ulcerative
colitis
n = 33

Indeterminate
colitis n = 4

Malnourished† 11 (16%) 6 (18%) 0 (0%)
Weight loss 1 month

(unintentional)
1.1 kg (�2.1) 1.1 kg (�2.2) 0.6 kg (�1.1)

Weight loss 6 months
(unintentional)

2.1 kg (�3.7) 1.5 kg (�2.7) 2.7 kg (�3.3)

Number of nutrition
impact symptoms

2.30 (�2.4) 1.67 (�1.8) 2.25 (�2.1)

Total PG-SGA score
0–1 No intervention

required at present
16 (24%) 11 (33%) 1 (25%)

2–3 Education and
intervention based on
symptom
management

12 (18%) 3 (9%) 0 (0%)

4–8 Intervention by
dietitian indicated, in
consultation with
physician

15 (22%) 11 (33%) 2 (50%)

≥9 Critical need for
dietary intervention or
symptom
management

24 (36%) 8 (24%) 1 (25%)

†All patients were identified as malnourished and were classified into
PG-SGA B: moderate or suspected malnutrition. No patients were iden-
tified with severe malnutrition PG-SGA C.
Values are n (%) or mean (�SD).
PG-SGA, patient generated subjective global assessment.

Table 3 Nutrition status across patient demographics and disease
characteristics

Well-nourished Malnourished P value

All subjects 87 17 —

Male 47% (41) 59% (10) 0.365
Female 53% (46) 41% (7) 0.365
Age 18–39 years 54% (47) 41% (7) 0.327
Age 40–59 years 32% (28) 29% (5) 0.808
Age 60+ years 14% (12) 29% (5) 0.127
BMI† underweight (kg/m2) 2% (2) 18% (3) 0.007**
BMI† healthy weight (kg/m2) 40% (35) 41% (7) 0.939
BMI† overweight (kg/m2) 37% (32) 29% (5) 0.560
BMI† obese (kg/m2) 21% (18) 12% (2) 0.395
Crohn’s disease 64% (56) 65% (11) 0.937
Ulcerative colitis 31% (27) 35% (6) 0.746
Indeterminate colitis 5% (4) 0% (0) 0.346
Stricture/fistula 44% (32) 50% (8) 0.662
No stricture/fistula 53% (39) 50% (8) 0.828
Unsure of stricture/fistula 3% (2) 0% (0) 0.483
Colonic disease 49% (36) 44% (7) 0.717
Small intestinal disease 18% (13) 19% (3) 0.925
Ileocolonic disease 29% (21) 37% (6) 0.529
Perianal disease 1% (1) 0% (0) 0.688
Unknown disease location 2% (2) 0% (0) 0.540
Remission 60% (44) 50% (8) 0.463
Recent flare 21% (15) 6% (1) 0.160
Active flare 12% (9) 44% (7) 0.002**
Unsure disease activity 7% (5) 0% (0) 0.276
Number of hospital

admissions in past year
0 (0–1) 1 (0–4) 0.028*

IBD related surgery in the
past year

11% (8) 19% (3) 0.409

Current oral nutrition
supplement use

8% (6) 12% (2) 0.401

Disease duration 0–5 years 37% (27) 37% (6) 1.000
Disease duration 5–10 years 26% (19) 19% (3) 0.557
Disease duration >10 years 37% (27) 44% (7) 0.602

Significance is denoted by *P ≤ 0.05 and **P ≤ 0.01.
†BMI were categorized as follows: patients aged 18–64.9 years were
classified into underweight (<18.5 kg/m2), healthy weight
(18.5–24.9 kg/m2), overweight (25–29.9 kg/m2), and obese (≥30 kg/m2)
categories, with those ≥65 years classified as underweight (<23 kg/
m2), healthy weight (24–30 kg/m2), and overweight (>30 kg/m2).
Values are % (n) or median (range).
May not equate to 100% due to rounding error.
—, not applicable; BMI, body mass index; IBD, inflammatory bowel disease.
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There were significant differences between malnourished
and well-nourished patients as shown in Table 3. Malnourished
patients were more likely to be underweight (P ≤ 0.01), have an
active flare of their IBD (P ≤ 0.01), and have an increased num-
ber of IBD-related hospital admissions over the past 12 months
(P ≤ 0.05). Malnourished IBD patients were significantly affected
by poor appetite (P ≤ 0.01), early satiety (P ≤ 0.001), and diar-
rhea (P ≤ 0.001) compared to well-nourished patients. Weight
loss in the past 1 month and change in food intake alone were
able to account for a significant proportion of malnourished
patients, with an area under the ROC curve of 0.907 and 95%
confidence interval [CI] of 0.814–1.0.

Quality of life. The RAND-36 measured QOL across eight
physical and mental health domains as seen in Figure 2. IBD
patients showed clinically lower QOL scores overall compared to
the Australian population in all eight domains, as well as in the
PCS and MCS scores. Standard deviations (SD) for the Australian
data were not available from the published dataset to perform statis-
tical analysis. There were no significant differences between CD
and UC over the eight QOL domains or PCS and MCS scores.

Malnourished patients had lower scores in general health
(P ≤ 0.05), physical health (P ≤ 0.05), role limitations due to
physical health problems (P ≤ 0.01), social functioning
(P ≤ 0.01), and pain (P ≤ 0.05) and lower values for both PCS
(P ≤ 0.01) and MCS (P ≤ 0.01) scores compared to patients with-
out malnutrition. Regression analysis identified pain (OR = 12.8,

95% CI 2.0–80.4) and unintentional weight loss in the last month
(OR = 3.1 per kg lost, 95% CI 1.2–7.9) as significant predictors
of poor PCS scores. The only predictor of poor MCS scores was
early satiety (OR = 7.7, 95% CI 1.7–33.9).

Patients were grouped into active/recent flare or remission
for IBD disease activity. Those with active or recently active dis-
ease showed lower scores in energy levels (P ≤ 0.05), social
functioning (P ≤ 0.05), and pain (P ≤ 0.05) and a lower PCS
score (P ≤ 0.05).

Discussion
This is the first study to measure the prevalence of malnutrition in
an Australian outpatient IBD population. Using the PG-SGA tool,
we found a malnutrition rate of 16.3%, which was consistent
between disease types (16% CD and 17% UC). The malnutrition
rate in this study is similar to the malnutrition rate (18.7%) docu-
mented by Bin et al.,33 who assessed malnutrition in 75 CD out-
patients in disease remission using the validated malnutrition
subjective global assessment (SGA). However, a European multi-
center study by Valentini et al.34 used the SGA to measure malnu-
trition in 94 CD and 50 UC outpatients in disease remission. They
recorded a malnutrition prevalence of 26% with disease-specific
malnutrition of 23.7% in CD and 33.3% in UC. Other studies
investigating malnutrition in IBD have used different criteria to
diagnose malnutrition, and comparisons offer limited utility.
There is no single clinical or laboratory measurement that, in

Figure 2 (a) Eight quality of life (QOL) domains for inflammatory bowel disease (IBD) patients and the Australian population. ( ), Australian popula-
tion; ( ), IBD patients. (b) Physical and mental component summary scores for IBD patients and the Australian population. ( ), Australian population;
( ), IBD patients. (c) Eight QOL domains across nutritional status. ( ), Malnourished; ( ), well nourished. (d) Physical and mental component sum-
mary scores across nutritional status. ( ), Malnourished; ( ), well nourished. Data values are mean or mean � standard error. SD for the Australian
population data were not available. * denotes P ≤ 0.05, and ** denotes P ≤ 0.01.
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isolation, can determine nutritional status in IBD patients,6 nor is
there consensus on a gold standard for the measurement of malnu-
trition.11,35 The majority of studies use multiple methods to deter-
mine nutrition status, namely, anthropometric measures of BMI,
skin folds, lean muscle and fat mass, biochemical analysis of
blood proteins, vitamin and mineral levels, dietary intake, and
functional ability such as hand grip strength. Mijac et al.11 report
that, when utilizing a range of these parameters to measure malnu-
trition, prevalence for undernutrition varied from 25 to 69.7% and
severe malnutrition from 1.3 to 31.6%, highlighting significant
variation depending on the assessment tool used.

Few studies used a clinical malnutrition tool despite their
validity and reliability. Such tools include the PG-SGA, the
SGA, and the mini nutritional assessment (MNA). The SGA and
PG-SGA are based on a combination of known prognostic indi-
cators of weight loss and performance status, as well as clinical
aspects of nutritional intake and its impediments, such as nutri-
tion impact symptoms.17

Differences in malnutrition rates are also likely affected by
differences in patient populations and health-care systems. Our
data were collected in a tertiary IBD outpatient clinic, in which
half of the patients were in clinical remission (61%). Despite the
lower rate of malnutrition in this study, malnourished patients
were more likely to be underweight as calculated by BMI, have
an active flare of their IBD, and have significantly more IBD-
related hospital admissions over the preceding 12 months than
well-nourished patients. Due to the cross-sectional nature of our
data, we were unable to determine if malnutrition was a contrib-
uting factor or consequence of these admissions. Looking at the
components of the PG-SGA that determined malnutrition, it is
worth noting that malnourished patients showed greater uni-
ntentional weight loss over the past 1 and 6 months; a pro-
nounced reduction in food intake; and were more affected by
nutrition impact symptoms, including diarrhea that could be the
result of disease activity, surgery, or medications. The significant
finding that malnourished patients are more likely to be under-
weight confirms that the PG-SGA is detecting malnutrition in this
patient population.

This study also explored the relationship between disease
characteristics and malnutrition on QOL. In all QOL domains,
and the PCS and MCS scores, IBD patients showed clinically
lower QOL than the Australian norm, which is likely related to
the chronic, remitting, and relapsing nature of IBD. Patients with
active or recently active disease showed lower QOL across energy
levels, social functioning, pain, and PCS scores. Numerous stud-
ies have previously shown links between IBD disease severity
and QOL, including two other Australian studies by Gibson and
colleagues who investigated UC4 and CD5 on separate occasions
and found that severe UC is associated with poorer QOL and that,
similarly, the severity of CD, with or without fistulae, is correlated
with lower QOL. A meta-analysis including many international
studies also found that QOL is affected by disease activity.25

Only two studies have previously looked at the relation-
ship between malnutrition and QOL in the IBD population. Val-
entini et al.34 reported that QOL was associated with disease
activity but not with any other parameter of nutritional status or
body composition, and Norman et al.36 showed a 52% preva-
lence of malnutrition and impaired QOL across all scales of the
RAND-36 compared to U.S. norms in hospitalized patients.

Furthermore, Norman et al. identified that malnourished IBD
patients had reduced QOL across physical function, role limita-
tions due to physical health and general health, and role
limitations due to emotional health. They suggested that acute
disease-specific aspects such as diarrhea and abdominal pain lead
to a greater impairment of QOL. Malnourished patients in our
study had lower scores in general health, physical health, role lim-
itations due to physical health problems, social functioning, and
pain on univariate analysis. Despite this, neither disease activity
nor malnutrition were found to have a significant effect on PCS
or MCS scores in our multivariate regression model due to a lack
of statistical significance in the univariate analysis or significant
correlation with other variables. However, we identified pain and
unintentional weight loss in the past month as significant predic-
tors of poor PCS scores, whereas the predictor of poor MCS
scores was early satiety. It is important to recognize the challenge
in distinguishing the effects of disease activity from malnutrition.
The predictors of poor physical and/or mental health were uni-
ntentional weight loss, pain, and early satiety, which demonstrate
the likely multifactorial relationship between disease activity and
malnutrition and their impact on QOL.

These findings may provide insight to Australian clinicians
treating patients with IBD; however, it should be noted that this
study was conducted in a single center on sequential clinic
patients. Disease activity assessment relied on patient-reported
clinical activity, which was verified by a gastroenterologist rather
than biochemical and endoscopic analysis. Trained clinicians
conducted the PG-SGA, but it is a subjective assessment, open to
a degree of variability, and it has not been validated in the IBD
population specifically.

In summary, malnutrition prevalence in this IBD outpatient
population was 16% with no significant difference between UC
and CD. Malnourished patients were more likely to be under-
weight, have an active flare of their IBD, and report increased
number of recent hospital admissions. IBD patients showed clini-
cally lower QOL compared to the Australian norm. Malnutrition
and disease activity were associated with significantly poorer
QOL across multiple individual domains. Unintentional weight
loss and pain were predictors of poorer physical health, and early
satiety was predictive of poorer mental health in IBD outpatients.
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