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Abstract
Background  Food-related quality of life (FRQoL) evaluates the impact of diet, eating behaviors, and food-related anxiety on 
a person’s quality of life. This is the first study to evaluate FRQoL in inflammatory bowel disease (IBD) and irritable bowel 
syndrome (IBS), two illnesses where food and diet are of importance.
Methods  One hundred seventy-five participants (80 IBS, 95 IBD) participated in the study by completing measures evalu-
ating FRQoL, psychological distress, and health-related quality of life. Primary analyses evaluated differences in FRQoL 
between IBD and IBS patients. Secondary analyses compared differences based on remission status, dietary use, and dietary 
consultation, as well as evaluated potential predictors of FRQoL.
Results  IBD patients in remission report the highest FRQoL (IBD-remission: 91.2 (26.5) vs. IBD-active: 67.7 (19.6) and 
IBS-active: 67.6 (18.3), p < .001). Using more dietary treatments is associated with decreased FRQoL for IBS (r = − 0.23, 
p < .05) and IBD patients (r = − 0.31, p < .01). IBS patients are more likely to use dietary treatments than IBD (IBS = 81% 
vs. IBD = 64%, p < .01), with self-directed diets being the most commonly used approach. Symptom severity is the strongest 
predictor of FRQoL in both groups (IBD: R2 = .27, p < .01; IBS: R2 = .23, p < .001).
Conclusion  FRQoL is a unique construct for IBD and IBS patients that can be influenced by several clinical and dietary 
factors, including number of diets and type of diet used, depending on the diagnosis. Thus, FRQoL should be considered 
when working with both IBD and IBS patients.

Keywords  Inflammatory bowel disease · Irritable bowel syndrome · Diet · Quality of life · Outcomes research

Abbreviations
IBD	� Inflammatory bowel disease
IBS	� Irritable bowel syndrome
CD	� Crohn’s disease
UC	� Ulcerative colitis
IC	� Indeterminate colitis
FRQoL	� Food-related quality of life
SD	� Standard deviation

Introduction

Inflammatory bowel disease (IBD), including Crohn’s dis-
ease (CD), ulcerative colitis (UC), indeterminate colitis (IC), 
and irritable bowel syndrome (IBS) are two of the most com-
mon chronic gastrointestinal (GI) illnesses seen in behav-
ioral medicine practice [1, 2]. IBD and IBS exhibit similar 
symptoms including abdominal pain, altered bowel habits, 
nausea, and fatigue despite major differences in pathophysi-
ological origin, treatment, and disease course [3–5]. Their 
chronic nature and illness symptom burden can impact 
psychosocial functioning [6, 7]. Health-related quality of 
life (HRQoL), or the social, emotional, physical, and finan-
cial impact of an illness, is widely studied in IBD and IBS 
[8–13]. Many studies show these patients report significant 
degradations in HRQoL and increased psychological distress 
due to their illness [13–16], as well as stigmatization and 
social withdrawal [17–19]. Food consumption and eating 
behaviors are additional areas of concern that may have an 
impact on HRQoL [20, 21].
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Several dietary treatments exist for IBD and IBS includ-
ing the specific carbohydrate diet [22, 23], low-FODMAP 
diet [24, 25], food allergy/intolerance-guided elimination 
diets [26, 27], and elemental formulas [28]. Patients are 
extremely interested in diet, specifically its impact on dis-
ease activity and symptoms [29]. Data on dietary interven-
tion efficacy and the role of foods in IBD and IBS onset and 
symptom exacerbation are mixed [22, 24, 25, 27, 30, 31]. 
However, most patients believe certain foods make symp-
toms worse [32], and many will restrict their diets either 
independently or with clinician guidance. Using dietary 
restriction may help patients feel more in control over their 
illness [33, 34]; however, the more severe the dietary restric-
tion the greater chance for impact across HRQoL domains 
[21, 23].

Food-related quality of life (FRQoL) is a similar construct 
to HRQoL, but assesses the specific impact of diet, eating 
behaviors, and food-related anxiety on a person’s HRQoL. 
Given the emerging interest in dietary treatments for the 
IBD and IBS population and potential impact diets can have 
on quality of life, evaluating FRQoL is likely an important 
area for patients and clinicians to be aware of. However, no 
research exists in FRQoL in IBD or IBS with exception of 
a recently validated, 29-items measure to assess FRQoL in 
patients with IBD [35]. The study identified themes associ-
ated with eating, socialization, need for control, and food-
related anxiety. Currently, there are no studies evaluating 
FRQoL in IBS, or comparing the two groups for differences.

The present study aims to evaluate FRQoL in IBD and 
IBS and assess differences between the two disease groups. 
Secondary aims are to examine relationships between 
FRQoL, disease-specific HRQoL, dietary treatment use, 
and psychological distress. We hypothesized while both 
IBS and IBD patients will have alterations in FRQoL, the 
magnitude of changes in IBD and IBS patients will differ. 
We also hypothesized higher FRQoL will be associated with 
increased disease-specific HRQoL, lower disease activity, as 
well as decreased dietary treatment use and psychological 
distress.

Methods

Sample size

A priori power analysis for planned statistics using G*Power 
[36] indicated a minimum necessary sample size of 128 par-
ticipants (64 per group for t tests; hypothesis 1) with 0.5 
effect size, 0.8 power, and alpha error at 0.05. For hypothesis 
2, a sample size of 26 is needed for correlational tests, and 
sample of 20 is necessary for each regression analysis with 
the same power and alpha error requirements.

Participants and recruitment

Individuals aged 18–70 with confirmed IBD or IBS diag-
nosis for a minimum of 3 months were recruited from two 
outpatient university-based gastroenterology practices.

Electronic medical record documentation of accepted 
endoscopic, histologic, and/or imaging findings confirmed 
IBD;[37] Rome III criteria documentation confirmed IBS 
[38]. Additional patients with self-reported IBD or IBS 
diagnosis were recruited via ResearchMatch.org, and 
social media (Facebook, Twitter). ResearchMatch.org is 
a website that matches individuals interested in research 
with opportunities in their area of interest. The recruit-
ment source distribution was as follows: University-based 
clinics (IBD = 23.2%, IBS = 16.5%), ResearchMatch 
(IBD = 42.1%; IBS = 67.1%), and “other” recruitment 
methods (IBD = 7.4%; IBS = 16.5%).

Prior to study item administration, IBS patients com-
pleted the Rome III bowel questionnaire. Those who did 
not report abdominal pain or discomfort coinciding with 
altered bowel habits for a minimum of three months were 
excluded. For IBD, patients completed diagnosis (CD, 
UC, IC) and method of diagnosis (e.g., colonoscopy with 
biopsy, radiological imaging such as MRI or CT scan, or 
laboratory tests) as screeners.

Assessments

Structured surveys captured demographic and clinical data 
including age, gender, race, ethnicity, community environ-
ment (rural or urban), current city/town population, mari-
tal status, education level, employment status, household 
income, and recruitment source.

The clinical information included disease duration 
(years), age at symptom onset (years), current (at study) 
medications, current diet use for disease, current diet 
duration (months), and self-report of seeing a dietitian for 
treatment of their disease currently or in the past (Yes/No). 
Current dietary types included low/high fiber-focused, 
grain/carbohydrate-focused, dairy-focused, low-FODMAP, 
and self-directed elimination diets. Current diet adherence 
(“How well would you say you are able to follow your 
dietary treatment(s) as you should?”) and efficacy (“How 
well would you say your dietary treatment(s) help your 
symptoms?”) was rated on a 0 (not at all) to 10 (excel-
lent) scale. The partial Harvey–Bradshaw Index (HBI) 
[39] measured disease activity for CD patients and Simple 
Clinical Colitis Activity Index (SCCAI) [40, 41] for UC/
IC; HBI ≤ 4 [42] and SCCAI ≤ 3 [40] equated to remission 
status. Patients currently prescribed as biologic and/or cor-
ticosteroid were classified as “more severe IBD.” IBS type 
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was classified as diarrhea (D), constipation (C), mixed (M) 
per Rome III Diagnostic Criteria [38, 43]. The validated 
IBS Symptom Severity Scale measured IBS severity with 
a cutoff score for remission set to 75 [44].

The participants also all filled out the following validated 
questionnaires:

Food-Related Quality of Life in IBD Questionnaire 
(FrQOL-29) FrQOL-29 [35] is a 29-items self-report meas-
ure of impact of food restriction/dietary changes on several 
daily living domains, validated for IBD patients. Items are 
rated on a five-point Likert scale from 1 (Strongly Agree) 
to 5 (Strongly Disagree). For IBS patients, “IBS” replaced 
the acronym “IBD.” Basic reliability statistics evaluated the 
modified version to confirm internal consistency remained 
(Cronbach α IBS = 0.95, IBD = 0.96). Higher scores denote 
better FRQoL with a maximum score of 145.

National institute of health patient-reported outcomes 
measurement information system (NIH PROMIS) emotional 
distress—anxiety and depression NIH PROMIS Anxiety and 
Depression scales [45] assess for self-reported psychologi-
cal distress. The anxiety scale measures fear, worry, and 
symptoms associated with arousal [45]. The depression scale 
measures negative mood, decreased affect, and social cog-
nition [45]. Each scale has eight items rated on a five-point 
Likert scale from 1 (Never) to 5 (Always). Higher scores 
indicate greater anxiety and depression. The NIH PROMIS 
scales demonstrate excellent reliability and validity [46].

IBS quality of life scale (IBS-QOL) IBS-QOL [47] is a 
34-items measure used to assess impact of IBS and its treat-
ment on HRQoL. As it focusses on bowel habits, IBS-QOL 
is used for patients with IBS and IBD for comparative pur-
poses [48–50]. Jones et al. found the IBS-QOL to be cor-
related with the Inflammatory Bowel Disease Questionnaire 
[51] (r = − 0.83, p < .001), used to assess HRQoL in indi-
viduals with IBD [50, 51]. Considering IBS-QOL previously 
assessed and compared IBD and IBS patients, the current 
study used IBS-QOL to evaluate HRQoL across diseases. 
Items on IBS-QOL are evaluated on a five-point Likert scale 
from 1 (Not at All) to 5 (Extremely/A Great Deal). Maxi-
mum total score is 100, with higher scores indicating better 
disease-specific HRQoL. The IBS-QOL demonstrates reli-
ability and validity in IBS and IBD samples [47, 52, 53].

Statistical analyses

Analyses were conducted using IBM SPSS v24 for Macin-
tosh (Chicago, IL). All continuous variables were checked 
for normality using measures of skewness and kurtosis 
with a cutoff of 2.0 and results determined the necessity for 
non-parametric tests for some variables. Descriptive statis-
tics evaluated all variables using mean, median, standard 
deviation (SD), or range, as appropriate. Due to potentially 
heterogeneous recruitment samples (e.g., online vs. clinic) 

all variables were analyzed using the appropriate statistical 
test (t test or Mann–Whitney U for continuous variables, 
Chi-Square for categorical variables) to determine between 
group differences for recruitment sources as a whole, then 
separately for each diagnosis. The main a priori compari-
son chosen was between IBD and IBS. Secondary a priori 
planned analyses included (1) comparing patients in remis-
sion vs. those with active disease determined by accepted 
cutoff scores for each symptom severity scale, (2) com-
parison between users and non-users of diet categories and 
dietitian consultation, and (3) evaluating potential FRQoL 
predictors.

Independent samples t tests or one-way ANOVA with 
Tukey post hoc test assessed differences in normally dis-
tributed continuous variables; Chi-square or Fisher exact 
tests assessed categorical variables with frequency data, 
as appropriate. Non-normality distributed data were ana-
lyzed using non-parametric Mann–Whitney U. Effect sizes 
for clinical significance were reported as Cohen’s d inter-
preted with accepted score cut-offs [54] (≤ 0.2 = small, 
0.3–0.5 = medium, ≥ 0.6 = large). Statistical significance was 
set to p < .01 (Bonferroni correction) to control for Type 1 
error in detected differences.

For secondary analyses, we first grouped current diets 
by primary dietary item being modified in order to assess 
the impact of each modification separately and to determine 
whether FRQoL differs across various diet types: fiber 
focused (low or high), Grain/carbohydrate focused (Spe-
cific Carbohydrate Diet, Gluten Free, Paleo), Dairy Focused 
(Vegan, Vegetarian, Dairy Free, Paleo), self-directed (self-
directed elimination, Other), and low FODMAP. Next, 
patients were categorized as those using multiple diets (> 1) 
at time of study, a single dietary treatment, or no diet and 
analyses repeated.

For IBD, HBI, and SCCAI scores were converted 
to standardized Z scores for a uniform symptom sever-
ity measure. A series of univariate analysis of covariance 
(ANCOVA) assessed differences in FRQoL by diet use while 
adjusting for symptom severity (covariate). Estimated mar-
ginal means are reported with Bonferroni adjustment. Pear-
son’s, or Spearman’s correlations determined relationships 
between FRQoL and demographic and disease variables, as 
appropriate.

Two separate hierarchical multiple regression analy-
ses evaluated significant FRQoL predictors by diagnosis. 
Considering food intake may worsen symptoms in active 
disease for both IBD and IBS, we predicted this may be con-
founder. For both diseases, symptom severity was entered 
at step one of the regression to control for this variable. Our 
clinical observations from treating patients with both IBS 
and IBD led to some predictions as to what additional vari-
ables could affect FRQoL and/or be predictors of it: In terms 
of diet, we predicted diet type and number of diets (more 
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restrictive diets and a higher number of different diets used 
concomitantly are harder to implement, which may create 
more food-related anxiety and thereby lead to decreased 
FRQoL), diet duration (longer duration of diets may lead to 
adaptation, especially in terms of better handling of social 
situations around food, potentially increasing FRQoL), diet 
efficacy (diets perceived as more efficacious in improving 
symptoms may increase FRQoL), diet compliance (higher 
compliance with diet may require compliance in social situ-
ations and may be harder to implement, thereby resulting 
in lower FRQoL), instructions from a dietitian (expert help 
may ease the burden of gathering accurate knowledge in 
implementing diets and may thereby improve FRQoL) may 
be potential predictors. In terms of psychological variables, 
we predicted baseline anxiety and depression could also be a 
cause of food-related anxiety and potentially impact FRQoL. 
Therefore, diet variables were entered at step two, and any 
relevant psychological variables at step three into the regres-
sion analyses. Adjusted R2, standardized Beta weights (β), 
and standard error are reported for each model.

Results

Study sample

A total of 265 individuals consented to the study with 253 
completing all study questions (95% completion rate). Of 
completed surveys, 78 were excluded from data analysis for 
one or more following reasons: seven did not pass Rome III 
criteria, 27 did not pass IBD screening questions, and 61 did 
not pass other screening items (e.g., co-morbid GI illness). 
The final sample consisted of 175 patients (80 IBS, 95 IBD; 
69% inclusion rate). We did not observe significant differ-
ences in FRQoL, demographic, or clinic variables by recruit-
ment source for the entire sample aside from geographic 
area, which demonstrated participants recruited in clinic 
were more likely to be living in an urban area (p < .01). 
This finding was likely due to the clinic recruitment sources 
in Chicago. When assessing differences by diagnosis, we 
found no significant differences for IBS patients recruited 
online vs. in clinic; patients recruited online did report 
higher levels of anxiety but below the corrected cutoff for 
statistical significance (Online Mean = 18.34±7.68 vs. Clinic 
Mean = 17.04 ± 6.68, p = .034). For IBD, online participants 
tended to use dietary therapy for longer duration, but again 
this difference fell below the corrected cutoff for signifi-
cance (p = .024). Therefore, participants from all recruitment 
sources were pooled for analysis. Subject demographic and 
clinical data are presented in Tables 1 and 2.

No significant differences existed between IBS and IBD 
patients for demographic data except for gender, with more 
male IBD subjects (IBD = 23.2% vs. IBS = 8.8%, p = .01). 

Table 1   Demographic characteristics of study sample

*p < .01
a Reported as mean (SD) years

IBD (N = 95) IBS (N = 80)

Age at diagnosisa 27.6 (13.0) 31.8 (12.4)
Age at symptom onseta 23.4 (12.9) 24.8 (12.7)
Current agea 41.9 (14.2) 42.7 (13.9)
Gender
 Male 23.2% (22)* 8.9% (7)
 Female 76.8% (73) 91.1% (73)

Race
 Non-Hispanic white 89.5% (85) 89.9% (71)
 African American/black 4.2% (4) 2.5% (2)
 Latino (a), hispanic 0% 3.8% (3)
 Asian American 2.1% (2) 0%
 Other 4.2% (4) 3.8% (3)

College educated 73.7% (70) 82.3% (66)
Married or in committed relationship 51.6% (49) 57.1% (44)
Urban community 84.2% (80) 82.3% (65)
Household income > $50,000 per year 72.1% (68) 73.5% (50)
Employed (full or part time) 73.4% (69) 70.9% (56)
Recruitment source
 Online 52.6% (50) 83.6% (66)
 Clinic 47.4% (45) 16.5% (13)

Table 2   Clinical characteristics of study sample by diagnosis

*p < .01
a IBD diagnosis is presented as Crohn’s disease (CD) and ulcerative 
colitis (UC) due to different symptom severity scales used
b Remission status based on accepted cutoff scores for Harvey–Brad-
shaw Index (HBI), Simple Colitis Clinical Activity Index (SCCAI), 
and IBS Symptom Severity Scale (IBS-SSS)

IBD (N = 95) IBS (N = 80)

Diagnosis years 13.7 (10.3) 10.0 (9.0)
HBI (CD only)a 4.4 (3.7) –
SCCAI (UC only)a 3.4 (2.8) –
IBS-SSS – 221.7 (73.2)
In remissionb 61% (58)* 0%
Currently using medication 85% (81) 76% (61)
 Biologics 50% (47) –
 Corticosteroids 18% (17) –
 Immunomodulators 26% (25) –
 Probiotics – 24% (19)
 Antispasmodics – 14% (11)
 Laxatives – 24% (19)
 Other 44% (34) 33% (26)

Currently using diet 64% (61) 81% (65)*
 Single diet use 32% (30) 44% (36)
 Multiple diet use 33% (31) 36% (29)

Dietitian visit 41% (39)* 35% (20)
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IBS patients were also more likely to have been recruited 
online (p < .001). Contrary to the FrQOL-29 validation 
study, no significant differences in FRQoL existed by gen-
der (p = .22) [35]. No significant differences existed between 
IBD and IBS for anxiety (p = .17), depression (p = .08), or 
HRQoL (p = .03). As expected, IBS and IBD patients with 
higher anxiety and depression reported poorer HRQoL (IBS: 
r = − 0.53, − 0.58; IBD r = − 0.47, − 0.40; all p < .001). 
No IBS patients met clinical remission criteria based on 
accepted IBS-SSS cutoff likely due to the fact the initial 
study screening required all IBS subjects to meet Rome III 
criteria. Approximately, half of IBD patients were in remis-
sion based on HBI or SCCAI cutoff scores.

Food‑related quality of life for IBD and IBS patients

IBD patients reported better FRQoL than IBS patients 
(IBD = 82.0 (26.6); IBS = 69.0 (18.8), p < .001; Fig. 1), with 
a medium effect size (d = 0.56). When evaluated by disease 
status (active vs. remission), IBD patients in remission dem-
onstrated higher FRQoL than IBD and IBS patients with 
active disease (IBD-remission: 91.2 (26.5) vs. IBD-active: 
67.7 (19.6) and IBS-active: 67.6 (18.3), p < .001); IBD and 
IBS patients with active disease did not differ in FRQoL. 
Both effect sizes were large (d = 1.0). Patients with more 
severe symptoms reported poorer FRQoL (IBD, r = − 0.48, 
IBS, r = − 0.46, both p < .01). Approximately half the IBD 
group was classified as severe and reported poorer FRQoL 
compared to those classified with less severe IBD [76.9 
(26.5) vs. 88.4 (25.5), p = .03]. However, this did not reach 
statistical significance set for this study after multiple com-
parison adjustments.

Some unexpected differences were found for psycho-
logical variables. Poorer FRQoL was associated with lower 
HRQoL for IBS (r = 0.67, p < .001) and IBD (r = 0.72, 
p < .001) patients, as anticipated. However, the relationship 

between FRQoL and anxiety differed for IBS and IBD. Spe-
cifically, IBD patients with poorer FRQoL reported more 
anxiety (r = − 0.27, p < .01), while IBS patients did not 
demonstrate this association (r = − 0.21, p = .06). Depres-
sion showed no relationship with FRQoL for either IBD 
(r = − 0.19) or IBS (r = − 0.18).

Dietary treatment use and FRQoL in IBD and IBS 
patients

Overall, IBS patients were more likely to use dietary treat-
ments (Table 2). Interestingly, self-directed dietary therapy 
was most used by patients in this study, rather than adher-
ence to a well-described diet (Table 3). Concurrent multiple 
diet use occurred in 33% of IBD and 36% of IBS patients at 
time of study; the maximum simultaneous diets used were 
three in 11% of subjects. The more diets a patient used, 
the poorer FRQoL for IBS (r = − 0.23, p < .05) and IBD 
patients (r = − 0.31, p < .01). Using any dietary treatment 
was only potentially detrimental for FRQoL in IBD patients 
(Table 3). Fiber-focused, grain/carbohydrate-focused, and 
self-directed diets reduced FRQoL in IBD; and grain/carbo-
hydrate-focused diets reduced FRQoL in IBS but was above 
statistical significance level set when adjusting for multiple 
comparisons. When re-categorized by no diet, single diet, 
or multiple diet use, no differences existed between IBD 
and IBS patients for number of dietary interventions used 
(χ2 = 5.68, p = .06). When controlling for symptom severity, 
only being on multiple diets remained a significant factor in 
reduced FRQoL in IBD patients (Table 4). No significant 
differences in FRQoL were seen with diet type or number 
in IBS patients.

Interestingly, diet adherence, duration, and self-rated 
efficacy were not associated with FRQoL. Less than half 
of subjects reported ever meeting with a dietitian regarding 
dietary treatment for their disease. IBD patients were more 

Fig. 1   Boxplot for mean FRQoL 
score by diagnosis and remis-
sion status with comparative 
groups. Dashed lines represent 
mean FRQoL score for Asthma, 
Healthy Controls (HC) and IBD 
patients in original FrQOL-29 
validation study [35]
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likely to have met with a dietitian (IBD = 41%, IBS = 32%, 
p = − .02). However, meeting with a dietitian did not trans-
late to improved FRQoL in either IBD (p = .35) or IBS 
patients (p = − .27).

Predictors of FRQoL in IBD and IBS

Hierarchical regression analyses evaluated FRQoL predic-
tors in IBD and IBS. Based on prior analyses, two clinical 
and two dietary variables were potential independent predic-
tors in the IBD group; and one clinical and one dietary vari-
able were potential independent predictors in IBS (Table 5). 
HRQoL was excluded from the regression models due to 
high levels of multicollinearity (r ≥ 0.70) with FRQoL. For 
IBS and IBD, increased symptom severity was the greatest 

predictor of poorer FRQoL (explaining 22% of variance in 
the IBD group results, 19% of variance in the IBS group). 
Even though symptom severity was important, it still did not 
account for majority of the variance in FRQoL. Using mul-
tiple diets was an additional potential contributing factor to 
poorer FRQoL in IBD. For IBS, only using a dairy-focused 
diet had some trend to predict poorer FRQoL.

Discussion

This is the first study to evaluate FRQoL, using a disease-
specific measure, in IBD and IBS patients, and suggests 
FRQoL is a unique and potentially important patient-
reported outcome for these common chronic GI diseases. 

Table 3   FRQoL for dietary treatment and dietitian use by diagnosis

a Mean (SD), N presented

IBD FRQoLa IBS FRQoLa

Yes No p Yes No p

Any current diet 75.6 (23.2), 59 92.5 (28.7), 36 .002 67.0 (16.9), 65 77.2 (24.2), 15 .06
Low or high fiber focused 68.1 (22.4), 16 84.8 (26.6), 79 .02 68.6 (21.4), 19 69.1 (18.0), 61 .92
Grain/carbohydrate-focused diet 71.0 (19.2), 19 84.8 (27.6), 76 .02 58.0 (9.5), 7 70.1 (19.2), 73 .02
Dairy focused 77.7 (24.6), 20 83.1 (27.1), 75 .43 65.3 (15.4), 15 70.0 (19.5), 65 .38
Low FODMAP 77.3 (35.6), 4 82.2 (26.4), 91 .72 62.8 (14.9), 13 70.2 (19.3), 67 .20
Self-directed elimination 75.2 (23.3), 41 87.2 (27.9), 54 .03 67.1 (18.0), 44 71.3 (19.7), 36 .33
Seen by a dietitian 78.9 (26.4), 39 84.1 (26.7), 56 .35 64.1 (15.2), 19 69.8 (19.6), 38 .27

Table 4   Univariate analysis 
of covariance for differences 
in FRQoL in IBD and IBS by 
diet use adjusted for symptom 
severity

IBD IBS

Mean (SD) Meanadj F P Mean (SD) Meanadj F P

Fiber-focused diet 2.41 .12 0.17 .69
 Yes 68.1 (22.4) 73.5 63.9 (21.4) 65.9
 No 84.4 (26.6) 83.7 68.6 (17.5) 68.1

Grain/carbohydrate-focused diet 3.15 .08 1.81 .18
 Yes 71.0 (19.2) 73.5 57.5 (10.3) 59.1
 No 84.8 (27.6) 84.1 68.7 (18.8) 68.6

Dairy-focused diet 0.34 .56 3.70 .06
 Yes 80.8 (27.7) 79.3 57.9 (12.9) 58.1
 No 82.3 (26.5) 82.7 69.4 (18.7) 69.3

Self-directed elimination diet 2.39 .13 0.66 .42
Yes 75.2 (23.3) 77.7 64.5 (16.2) 65.6
No 87.2 (27.9) 85.3 70.1 (19.9) 69.2
Low FODMAP 0.27 .60 1.46 .23
 Yes 77.3 (35.6) 76.0 61.1 (14.8) 62.2
 No 82.2 (26.4) 82.3 69.1 (18.9) 68.8

Number of diets 4.55 .01 1.80 .18
 No diet 92.7 (28.3) 90.2 75.7 (22.5) 73.2
 1 diet 81.0 (24.7) 82.0 67.3 (14.7) 68.1
 Multiple diets 71.3 (22.1) 73.1 61.9 (17.0) 62.7
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Our finding that IBD and IBS patients differ in FRQoL 
(despite similar HRQoL) underscores the FrQOL-29’s abil-
ity to capture distinct aspects of food-related well-being (or 
lack thereof), not assessed by general HRQoL measures. 
Further support that FRQoL is a unique construct stems from 
our findings anxiety is only weakly associated with FRQoL 
in IBD, and depression does not correlate with FRQoL 
in either diagnosis; whereas anxiety and depression both 
moderately correlate with HRQoL in IBD and IBS patients 
in prior studies [55, 56] and in the present sample set (as 
expected). In our study, when contrasted to the FrQOL-29 
validation sample, IBD and IBS patients with active disease 
exhibited the poorest FRQoL when compared with litera-
ture-reported healthy controls, asthma patients, and all IBD 
patients in general [35]. Hence, symptom severity appears 
to play an important role in FRQoL. But notably, the major-
ity of differences between patients in FRQoL (i.e., close to 
80% of variance) remained still unexplained by symptom 
severity. While not significant predictors of FRQoL, dietary 
variables did have a significant relationship. Dietary use as 
a compensatory behavior in response to symptoms and the 
subsequent impact on FRQoL is plausible.

FRQoL has not yet been specifically evaluated in other GI 
illnesses, such as celiac disease and eosinophilic esophagitis 

(EoE), so no direct comparison can be made. However, some 
comparisons can be made using HRQoL data that touched on 
food-related concerns. Like in celiac disease [57], IBD and 
IBS patients with more severe symptoms reported poorer 
FRQoL. In some studies, once celiac patients are adherent 
to gluten-free (GF) diets, HRQoL increases or returns to 
the equivalent of the general population [57, 58]—a finding 
we did not see in our study. However, other research indi-
cates patients on the GF diet may still experience psycho-
social issues despite symptom reduction [59]. Therefore, it 
is important to note that although symptom reduction may 
have positive benefits on HRQoL and partially in FRQoL, 
patients may still experience negative impacts when modi-
fying diets, likely due to efforts required to implement and 
continue dietary therapy.

Interestingly, one-third of our participants reported using 
more than one diet concurrently, often without dietitian 
direction. IBS patients use dietary treatment more than IBD, 
but are not more likely to use multiple concurrent diets. One 
reason may be there are several efficacious treatment options 
for IBD [37, 60]. Given the “functional” nature of IBS, treat-
ment options can be more limited and often target symptoms 
as opposed to underlying brain–gut axis dysregulation. As 
such, IBS patients may increasingly seek dietary therapy to 

Table 5   Hierarchical linear 
regression for predictors of 
FRQoL in IBD and IBS

a Symptom Severity: standardized Z Score of HBI or SCCAI (IBD), IBS-SSS (IBS)
b Scale: 0 = None, 1 = Single, 2 = Multiple
c Scale: 0 = No, 1 = Yes
d Anxiety: NIH PROMIS anxiety total score

R2adj β SE p
IBD

Model 1 .22 .0001
 Symptom severitya − .48 2.3

Model 2 .26 .038
 Symptom severitya − .44 2.3 .0001
 Number current dietsb − .18 .80 .064
 Grain/carbohydrate-focused dietc − .11 6.2 .267

Model 3 .27 .129
 Symptom severitya − .41 2.3 .0001
 Number current dietsb − .15 .81 .122
 Grain/carbohydrate-focused dietc − .12 6.2 .199
 Anxietyd − .14 .34 .129

IBS

R2adj β SE p

Model 1 .19 .0001
 Symptom severitya − .46 .03

Model 2 .23 .06
 Symptom severitya − .45 .03 .0001
 Dairy-focused dietc − .23 5.8 .06
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feel in control of symptoms [34]. Moreover, dietary treat-
ment use in IBD and IBS appears to be independent of the 
diet’s effectiveness, which may reflect patient’s desire to 
actively participate in treatment and have some control over 
their illness. As opposed to celiac disease or EoE, where 
food triggers are more obvious, when the multiplicity of 
foods that may trigger symptoms are taken into account 
and when dietary intervention in IBD and IBS has varying 
results [61, 62], it is not surprising that perceived dietary 
efficacy had no impact on FRQoL in our dataset [22, 24, 30].

FRQoL did not appear to be influenced by diet type after 
controlling for symptom severity. FRQoL and food-related 
challenges that accompany IBD and IBS, such as difficulty 
identifying trigger foods and instability in food intolerances, 
can be independent of a diet itself. Therefore, impacts on 
FRQoL may not be fully captured by a specific diet alone 
and probably depend on psychological factors other than 
diet itself. Future studies should work to capture additional 
psychological aspects (beyond anxiety and depression) of 
food-related experience in IBD and IBS patients. Perhaps, it 
is most interesting to note most IBD and IBS patients report 
trying a self-directed diet rather than a pre-specified or medi-
cally prescribed diet in our sample. Self-directed diets may 
involve eliminating multiple foods, and could cause further 
difficulties given the extra effort required [63–65] and poten-
tially impact FRQoL, psychosocial functioning, and overall 
HRQoL. Our study did not measure the number of elimi-
nated foods with self-directed diets, which future research 
should address.

In our dataset, meeting with a dietitian (currently or in 
past) did not influence FRQoL. Several factors may have 
influenced patients’ responses. First, our study did not con-
sider visit frequency, and those who met with a dietitian for 
more visits may have a different result than those who only 
met one time. Our data do not address whether a patient 
met with a GI-specific registered dietitian, a general regis-
tered dietitian, or another clinician providing dietary advice 
(e.g., nutritionist). It is expected a registered dietitian has a 
specific certification, whereas a nutritionist or another clini-
cian providing dietary advice may not, which may impact 
the quality of advice received. Further, a registered dietitian 
specializing in GI illnesses may have extensive experience 
in IBD and IBS-related diets, and may be able to offer more 
support than a general dietitian. Future studies should evalu-
ate advice quality provided to patients, provider types, and 
provider training background in more detail to assess if dif-
ferences exist.

While this study presents novel findings about FRQoL, 
there are limitations to consider. Our study recruited from 
online and clinic sources. While diagnoses are confirmed 
in clinic samples, we cannot definitively verify diagnosis 

in online patients, even though screening questions were 
used for inclusion to obtain as uniform a patient group as 
possible. In addition, there may be differences between 
patients recruited online and in clinic [50]. However, 
online recruitment use is gaining in popularity and accept-
ability, including in IBD studies, [17, 66] and we did not 
observe significant differences by recruitment source. Our 
sample is primarily non-Hispanic white, middle-to-upper 
class socioeconomic status, college educated, and living 
in an urban setting. Caution should be used when apply-
ing findings to other cultural groups. The inherent nature 
of self-report questionnaires lends results to measurement 
error including fatigue, straight-line answering, and the 
Hawthorne effect; the online survey anonymity may miti-
gate some of these. We used Rome III criteria for IBS sam-
ple inclusion, as this study was conceived and conducted 
prior to Rome IV publication. These results may change in 
IBS patients meeting Rome IV criteria. While the statisti-
cal significance set for the study analyses was stringent 
(p < .01) to correct for potential Type I error that can occur 
when performing multiple comparisons, it is certainly pos-
sible that Type II errors could occur with our sample size, 
especially for findings that fell just below the significance 
set for the current study and would otherwise be consid-
ered significant. Lastly, IBS patients in this study were 
symptomatic and not in remission using the IBS-SSS to 
assess symptom severity. Future studies should also focus 
on clinical populations with IBS patients in remission.

In summary, the present study identifies FRQoL as an 
important patient outcome that may capture independent 
aspects of patient well-being (or lack thereof) not readily 
apparent in HRQoL measures in IBD and IBS. As research 
into dietary treatment efficacy in IBD and IBS expands, 
studies should incorporate FRQoL as an outcome meas-
ure to understand dietary treatment and patient well-being 
relationships. Clinicians treating these patients should 
evaluate FRQoL in addition to HRQoL, since dietary 
treatments are widely practiced by IBD and IBS patients 
without much input from medical professionals.
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