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Abstract
This study aimed to explore the association between perceived isolation and symptoms of distress in people with GI disorders 
at the time of the pandemic; and to examine factors which moderate this relationship. This online cross-sectional survey was 
advertised in May–September 2020 via patient organisations and associated social media. Overall, 831 people (82% female, 
mean age 49 years) from 27 countries participated. A significant relationship between social isolation and psychological 
distress was noted (r = .525, p < .001). GI symptoms moderated the association between isolation and distress (B = .047, 
t = 2.47, p = .015). Interventions targeting these factors may help to reduce distress in people with GI disorders at the time 
of major stressors such as the COVID-19 pandemic.

Keywords  COVID-19 pandemic · Gastrointestinal disorders · Isolation · Psychological distress

Introduction

Gastrointestinal (GI) disorders are highly prevalent 
throughout the world, with up to 40% of the adult popula-
tion reporting symptoms of a gastrointestinal condition 

(Sperber et al., 2020) In particular, irritable bowel syn-
drome (IBS) affects at least 5% of the population while 
close to 1% of western populations experience inflamma-
tory bowel disease (IBD) or coeliac disease (Chaparro 
et al., 2019; GBD, 2017IBDCollaborators, 2020; Ng et al., 
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2018; Sperber et al., 2020). GI disorders can be debilitat-
ing and costly to treat (Canavan et al., 2014; Park et al., 
2020). The disorders are characterized by altered brain-
gut communication (Holtmann et al., 2016), with notable 
vulnerability to anxiety and depression, which, in turn, 
can aggravate GI symptom frequency and severity (Clap-
pison, Hadjivassiliou, & Zis, 2020; Gracie et al., 2018; 
N. Koloski et al., 2020; N. A. Koloski et al., 2012; N. A. 
Koloski et al., 2016).

The coronavirus (COVID-19) pandemic, which to date 
has resulted in over 4 million deaths worldwide (ECDC, 
2021), has proven to be a significant and ongoing stressor, 
increasing the burden of mental illness. High levels of 
distress (i.e., stress, anxiety and depression) in the gen-
eral population, as compared to the pre-pandemic period, 
have been observed in large studies from China (C. Wang 
et al., 2020a, 2020b), New Zealand (Sibley et al., 2020) 
and the United States (Prout et al., 2020), and are proposed 
to result from fears of contracting the virus, unemploy-
ment, increased domestic violence, and prolonged isola-
tion (IASC, 2020).

Mandatory and voluntary self-isolation has been a 
major feature of the COVID-19 pandemic, with govern-
ments around the world implementing temporary lock-
downs of varied severity, shutting down businesses, ser-
vices, schools, and travel, promoting working from home 
and enforcing physical distancing. While effective in 
reducing the spread of the virus, prolonged isolation has 
been linked with poor mental health during the COVID-
19 pandemic (Lee et  al., 2020; Smith & Lim, 2020; 
Wong et al., 2020). Distress and sleep problems have also 
increased during the pandemic (Hossain et al., 2020; S. 
Wang et al., 2020a, 2020b), with studies demonstrating 
that pre-existing mental health difficulties likely predis-
pose individuals to increased risk of clinically significant 
distress during the pandemic (Murphy et al., 2020). How-
ever, studies examining self-isolation and mental distress 
have to date paid limited attention to adults with chronic 
health problems.

Populations living with chronic GI disorders may be at 
significant risk of deteriorating mental health during major 
life challenges such as the present pandemic. While GI 
disorders have different aetiologies, treatment, and conse-
quently perceived COVID-19 risks, anxiety and depression 
are generally more prevalent for those with chronic GI dis-
orders compared to healthy controls (Clappison et al., 2020; 
Mikocka-Walus et al., 2016; Zamani, Alizadeh-Tabari, & 
Zamani, 2019), thus increasing their vulnerability in the 
context of a stressor such as the pandemic (Murphy et al., 
2020; Rahman et al., 2020). In addition, secondary impacts 
of the pandemic such as decreased access to routine medi-
cal care (Bernstein et al., 2020(in press); Czeisler et al., 
2020), and supply chain disruptions of medication (Ann 

Pulk et al., 2020), certain foods and personal hygiene prod-
ucts (Davis, Jasper, & McCarthy, 2020; Truu, 2020; Wright, 
2020) may interfere with everyday life for those with GI 
disorders, further escalating distress levels. Isolation, sub-
sequent to reduced social support as well as a sense of lone-
liness, can lead to deterioration in mental health (Kamp 
et al., 2019). Self-imposed social isolation due to embar-
rassment and stigma has been documented pre-COVID-19 
in GI populations and was associated with poorer mental 
health outcomes (Fourie et al., 2018). Therefore, COVID-
19 pandemic-related isolation could further reduce options 
for social contact in a population that is already limiting 
those interactions. On the other hand, the imposed social 
isolation for the general population related to public health 
orders during the pandemic (Smith & Lim, 2020) may have 
reduced distress for those with GI disorders by address-
ing dilemmas around social invitations through requiring 
restricted social interactions for all.

While the reviewed literature suggests that the current 
isolation experienced by people living with GI disorders 
would affect their overall psychosocial wellbeing, other 
factors such as the degree to which they may fear the new 
pathogen, how well they are able to live with these uncom-
fortable experiences, and how severe their GI symptoms are 
could influence this relationship. The present study, there-
fore, aimed to:

1) Explore the association between perceived isolation 
and symptoms of distress in people with GI disorders in the 
context of the pandemic; and.

2) Examine factors which may moderate this relationship.

Methods

Design

This cross-sectional study, which collected data from May to 
September 2020, is part of an ongoing longitudinal study of 
wellbeing in people with GI disorders during the COVID-19 
pandemic (Ferreira et al., 2021).

Setting

The study was undertaken online using the Qualtrics 
platform. Completion of the survey indicated consent to 
participation.

Recruitment

The study was advertised internationally via social media 
and patient organisations (e.g. Coeliac Australia, Crohn’s 
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and Colitis Canada, Crohn’s & Colitis Association Denmark, 
International Foundation of Functional GI disorders USA, 
Maag Lever Darm Stichting (MLDS) from the Netherlands).

Inclusion / Exclusion Criteria

In order to be eligible for the study, participants needed to 
be age 18 and older, diagnosed by a physician with a GI dis-
order (self-reported), and able to provide informed consent. 
The questionnaire was provided in English only.

Measures

Demographics

Patient demographics and health characteristics were col-
lected using an investigator-developed questionnaire, which 
incorporated validated measures where available. To account 
for socioeconomic status (SES) as a metric of household 
resource, we combined the reported variables of highest 
education level attained and pre-tax household income. 
Educational attainment was given a value from one to ten, 
ascending from completion of primary/elementary school to 
completion of a doctoral degree. Annual pre-tax household 
income was requested from participants in their local cur-
rency, and for those who responded (n = 424), ranked one to 
five according to quintile of household income relative to 
each geographical region using online data tools (EuroStat, 
2021; OECD, 2021). These two values were then summed 
to create a composite SES metric. We have converted the 
descriptive statistics into a common metric of USD using 
the mean conversion rate for each currency in 2020 (OzFo-
rex, 2020). Regarding job loss during COVID, participants 
recorded their employment status (full time, part time, 
casual, self-employed or unemployed, student, retired, pen-
sion) prior to the global emergence of COVID (circa January 
2020), and again in the two weeks prior to completing the 
survey. Participants were then categorised into those who 
had recorded employed in the former but not the latter as 
having lost employment during COVID.

Psychological Distress

Distress, collectively including stress, anxiety and depres-
sion, was measured on the Depression, Anxiety and Stress 
Scale (DASS-21). The DASS-21 is a 21-item scale of symp-
toms of depression, anxiety and stress over the past week, 
with questions rated on a 4-point Likert scale, ranging from 
0 (did not apply to me at all) to 3 (applied to me very much 
or most of the time). A higher total score indicates higher 
levels of psychological distress. The DASS-21 has been 

shown to possess adequate construct validity and reliability 
to measure the dimensions of depression, anxiety and stress 
separately and of distress overall (Henry & Crawford, 2005). 
The DASS total score ranges from 0 to 63 which are doubled 
for comparison with published norms. Reliability for the 
overall scale was good; α = 0.95.

Isolation During COVID

COVID isolation was measured utilizing two items created 
for the present study: Due to COVID-19, how much do you 
feel you are isolated? Due to COVID-19, how much does 
isolation affect you emotionally? Two items were created 
by the research team to assess isolation. While isolation-
based scales are available (for overview, see Veazie, Gil-
bert, and Winchell (2019)), they are not COVID-19 specific 
and take more time to complete due to their length. Given 
this, we created two items based upon the style and response 
formation of the Brief illness Perceptions Questionnaire. 
These two items assessed the perceived extent and emo-
tional impact of isolation associated with the COVID-19 
pandemic. Respondents rated each item on a scale from 0 
(no concern) to 10 (extremely concerned) that best corre-
sponds to their views. Higher scores indicate greater sense 
of isolation. The responses were summed and divided by 
two. Correlational analysis of the isolation measure sug-
gested good construct validity. We have performed statistical 
evaluation of the COVID isolation measure used, through 
simple bivariate correlation analysis. We observed that the 
two items used to measure isolation significantly correlated 
with lower quality of life, worse depressive, anxious, and 
stress symptoms, but were entirely unrelated to living situ-
ation. We further identified that the total isolation meas-
ure increased the strength of those correlations. Given the 
strong face validity of the item, and the convergent validity 
with wellbeing but orthogonality with living situation, we 
interpret the isolation score as predictive of a construct that 
measures the psychological aspects of isolation regardless of 
physical isolation. Living with others: R = -0.011, p = 0.750. 
Quality of life: R = -0.414, p < 0.001. Depression: R = 0.424, 
p < 0.001. Anxiety: R = 0.530, p < 0.001. Stress: R = 0.486, 
p < 0.001.

Experiential Avoidance

Experiential avoidance was measured on the Acceptance and 
Action Scale (AAQ-II) (Bond et al., 2011). The AAQ-II is a 
7-item measure aiming to evaluate attempts to avoid potentially 
unpleasant internal experiences of thoughts and feelings, even 
though doing so can create harm in the long-run (S.C. Hayes 
et al., 1999). An example item is “I worry about not being 
able to control my thoughts and feelings”. Ratings are from 1 
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(“Never true”) to 7 (“Always true”), and higher scores corre-
spond to higher levels of experiential avoidance. Scores greater 
than 24 have been found to correlate with clinically meaningful 
symptoms of anxiety or depression (S. C. Hayes, 2019). Reli-
ability for the AAQ-II was good in the current sample; α = 0.94.

COVID Fear

COVID fear was measured on the Fear Relating to COVID-
19 Scale, adapted from the Fear of AIDS Scale (Arrindell 
et al., 1989) and recently validated in gastroenterology (Trin-
dade & Ferreira, 2020). This 9-item measure rates level of 
fear and concern experienced regarding different situations 
(e.g. contracting COVID; having contact with health profes-
sionals). All items are rated on a 5-point scale from 1 (no 
fear) to 5 (very much fear) with higher scores indicating 
greater fear about COVID-19. Reliability for COVID fear 
was good in the current sample; α = 0.93.

GI Symptom Severity

Gastrointestinal symptom severity was measured with the 
Gastrointestinal Symptom Rating Scale (GSRS), a widely 
used and reliable tool which can be used across a range of 
GI conditions (Dimenäs et al., 1995). The measure has 15 
items which rate groups of GI symptoms (reflux, constipa-
tion, diarrhoea, abdominal pain and indigestion) on the level 
of discomfort over the past week. The GSRS uses a 7-point 
Likert-scale, ranging from ‘no discomfort at all’ to ‘very 
severe discomfort’. The total score ranges from 15 to 105, 
with higher scores reflecting more severe symptoms. Reli-
ability for the GSRS was good; α = 0.91.

Statistical Analysis

Missing Data and Data Integrity

We examined for missing data with two approaches. First, we 
performed Littles’ MCAR (missing completely at random) 
on the included variables and failed to reject the null hypoth-
esis (χ2 (57) = 67.39, p = 0.163. We then performed a visual 
pattern analysis to examine monotonicity. We concluded that 
our missing data were likely MCAR, and so missing values 
were excluded listwise from analyses. Data met assumptions 
of linearity, independence of errors and fell within accept-
able ranges of normal distribution. We failed to reject the null 
hypothesis for the Kolmogorov–Smirnov test in each model.

Descriptive Statistics

Descriptive statistics were presented as means, standard 
deviations, medians, ranges, frequencies and percentages, 
as appropriate.

Correlations

Bivariate correlations were performed for all variables in 
the model, using Pearson’s r for continuous variables and 
Spearman’s rho for ordinal variables.

Regression Model

A linear regression model using the packages car (Fox & 
Weisberg, 2018), and emmeans (Lenth, 2018), in R (Arrin-
dell et al., 1989) and Jamovi (jamovi, 2020) was prepared 
to explore whether potential moderators of the association 
between COVID related isolation and distress; experiential 
avoidance, COVID fear and GI symptoms. COVID isola-
tion, experiential avoidance, COVID Fear, GI symptoms, 
and sociodemographic variables were entered into the model 
as main effects. DASS-21 distress was the dependent vari-
able. We also examined simple slopes to compare levels of 
moderators. Simple effects were examined at one standard 
deviation above and below the mean values of the moderator.

Results

Overall, 831 respondents from 27 countries participated in 
the survey. The mean age was 49 years old (SD = 16.1, range 
18–94). The majority were female (82%), married (56%), 
and had a university degree (60%), and the greatest uptake 
came from the United Kingdom (n = 44%) (Table 1). The 
most common GI disorders included IBD (n = 322), coe-
liac disease (n = 273) and IBS (n = 260). Other conditions 
included: colonic inertia (n = 9), diverticulitis (n = 54), 
functional dyspepsia (n = 20), gallstones (n = 35), gastropa-
resis (n = 18), GERD (n = 96), globus (n = 5), haemorrhoids 
(n = 74), and other (n = 129). Average duration of disease 
across types was 16.91 years.

The mean scores overall for distress were within the 
normal range (≤ 28; M = 26.9, SD = 25.4). To more closely 
examine those with elevated distress levels, the sum of the 
maximum cut-off scores for each subscale was used to infer a 
full scale cut off score of 64 or greater as indicative of severe 
distress (Lovibond & Lovibond, 1995). A total of 31.5% 
(n = 262) exceeded this level on the DASS-21. The mean 
severity of GI symptoms was low (M = 36.2, SD = 16.6). 
For the GI symptom severity scale (GSRS), 72.9% (n = 606) 
exceed the maximum cut-off mean response thresholds of 
1.53 for males and 1.59 for female participants (Dimenäs 
et al., 1996). Finally, the mean score for experiential avoid-
ance for the sample overall was also low (M = 19, SD = 9.85). 
The AAQ2 indicates that scores > 28 are problematic (Bond 
et al., 2011), which corresponds to approximately one-fifth 
of the present sample (n = 172, 20.7%).



658	 Journal of Clinical Psychology in Medical Settings (2022) 29:654–665

1 3

Aim 1: Explore the Association Between Perceived 
Isolation and Symptoms of Distress in People 
with GI Disorders

A moderate-to-strong positive association was observed 
between isolation and distress (r = 0.525, p < 0.001). 
Younger age and female gender were significantly associ-
ated with lower levels of distress; all other variables were 
positively associated with distress (Table 2). Several vari-
ables were significantly correlated with isolation. Living 

with others was unrelated to feelings of isolation. Female 
gender was a significant indicator of lower isolation 
scores, all other variables were positively correlated. The 
observed bivariate correlations ranged from trivially small 
to strong, and despite many statistically significant results 
most associations were weak. Other than the correlation 
between isolation and distress, the strongest correlations 
were positive associations between experiential avoidance 
and distress (r = 0.734, p < 0.001) and GI symptom sever-
ity and distress (r = 0.484, p < 0.001).

Table 1   Descriptive statistics and frequencies

* Quintiles of household pre-tax annual income in USD

N Missing Mean SD Min Max

Age 793 38 49.1 16.1 18 94
GSRS 831 0 36.2 16.6 15 97
Distress 831 0 26.9 25.4 0 126
Experiential Avoidance 831 0 19 9.85 7 49
COVID Fear 831 0 26.5 8.51 9 45
Isolation 831 0 4.73 2.79 0 10
USD Income 424 407 $75,015 $84,456 0 $1,103,832
SES 424 407 8.45 3.47 0 18
Years with GI 830 0 16.91 15 0 92

Gender Immunomodulating medication

Levels Counts % Levels Counts %
Male 142 17.1% Not currently taking 766 92.2%
Female 684 82.3% Currently taking 65 7.8%
Equally / neither / unsure 3 0.4%
Other (please specify): 2 0.2%

Highest Education Income level (in USD)

Levels Counts % Levels* Counts %
Elementary school to 8th grade 7 0.8% 1, < $28,035 45 10.8%
Some high school, no diploma 39 4.7% 2, < $53,431 44 10.6%
High school degree or equivalent (e.g. GED) 84 10.1% 3, < $86,402 67 16.1%
Some college credit, no degree 75 9.0% 4, < $142,400 84 20.1%
Trade/technical/vocational training 89 10.7% 5, > $142,400 177 42.5%
Associate degree (e.g., AA, AS) 39 4.7% Employment during COVID
Bachelor’s degree (e.g., BA, BS, BBA) 279 33.6% Levels Counts %
Master’s degree 150 18.1% Maintained 785 94.5%
Professional degree (e.g., MD, JD, DVM) 36 4.3% Loss 46 5.5%
Doctorate degree (e.g., PhD) 33 4.0%

Living Status

Levels Counts %
Living alone 139 16.7%
Living with partner 512 61.6%
Living with parents 68 8.2%
Living with friends 14 1.7%
Other living situation (e.g. share house, 

dormitory)
98 11.8%
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Aim 2: Examine Factors which May Moderate 
the Relationship Between Perceived Isolation 
and Symptoms of Distress

The model accounted for a substantial amount of variance in 
distress, each explaining around two-thirds of the variance 
in reported distress (Table 3).

Sociodemographic‑Adjusted Moderation Model of COVID 
Isolation, Experiential Avoidance, GI Symptoms, COVID 
Fear, and Distress.

Isolation, experiential avoidance, and GI symptoms 
were significantly and positively associated with distress 

(p < 0.001, Table 3), while COVID Fear and each of the 
sociodemographic covariates were non-significant. We iden-
tified a small but robust moderation effect between isolation 
and GI symptoms, whereby increasing values on either of 
these independent variables strengthened the association 
with distress. Analysis of the simple slopes provides the 
regression coefficients for isolation predicting distress when 
experiential avoidance is at different levels around the mean. 
We observed that the association between isolation and dis-
tress was significantly positive, but the steepness of the slope 
increased as reported severity of GI symptoms increased. 
That is, those reporting higher severity of GI symptoms 
and higher isolation reported higher levels of distress. For 
example, when participants reported GI symptom severity 

Table 2   Bivariate correlations

* p < .05, ** p < .01
†  p < .001

1 2 3 4 5 6 7 8 9

1 Distress –
2 SES −.055 –
3 Age −.198† −.166† –
4 GSRS .484† −.117* −.133† –
5 Experiential Avoidance .734† −.117* −.214† .358† –
6 COVID Fear .307† −.074 −.03 .249† .263† –
7 Isolation .525† .008 −.069 .322† .441† .421† –
8 Immunomodulators −.011 .001 −.104** .008 .01 .05 .011 –
9 Female Gender −.145† .021 .022 −.108** −.124† −.081** −.167† -.041 –
10 Job loss during COVID .046 −.066 −.016 .029 .013 .1** .074* .027 −.085*
11 Living with others .089* −.024 −.149† .139† .052 .053 .02 −.006 −.023 -.01

Table 3   Adjusted moderation model

Adj. R2 = .651
p < .001

ANOVA Omnibus tests Regression 95% Confidence Interval

F P η2p Estimate SE Lower Upper β

Model/Intercept 68.573  < .001 .661 29.397 1.790 25.877 32.917
Acceptance 208.256  < .001 .622 1.338 .093 1.156 1.521 .538
COVID Isolation 43.767  < .001 .141 2.195 .332 1.543 2.848 .245
COVID Fear .234 .629 .002 .048 .099 −0.147 0.244 .016
GSRS 18.528  < .001 .073 .227 .053 0.123 0.331 .151
Female gender 1.671 .197 .006 2.614 2.023 −1.362 6.592 .104
Lost job during COVID 1.241 .266 .002 3.467 3.113 −2.652 9.587 .138
SES 1.038 .309 .005 .304 .299 −0.283 0.892 .031
Age 2.806 .095 .004 −.084 .05 −0.182 0.014 -.053
Living with others .004 .970 − .048 .711 −3.071 .645 .243
COVID Isolation * Experiential Avoidance 1.751 .187 .022 .041 .031 −0.019 0.101 .046
COVID Isolation * COVID Fear 1.007 .316 .006 .035 .035 −0.033 0.102 .033
COVID Isolation * GSRS 6.017 .015 .015 .047 .019 0.009 0.084 .088
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at above-average levels, the regression coefficient between 
COVID isolation and distress was B = 2.98, SE = 0.448, 
t = 6.65, p < 0.001. See Fig. 1.

Discussion

This is the first study to explore the associations between 
perceived isolation and distress in people with GI disorders 
during the COVID-19 pandemic, examining potential factors 
which moderated this relationship.

Isolation was clearly associated with elevated distress for 
those with GI disorders in the context of the pandemic. This 
finding is not surprising, as social isolation can be highly 
correlated with loneliness and both are predictors of poorer 
physical and mental outcomes as well as all-cause mortality 
in chronic illness (Hodgson et al., 2020; Leigh-Hunt et al., 
2017; Valtorta et al., 2016). However, since many with GI 
disorders may be particularly prone to curtail social inter-
actions due to embarrassment around their symptoms, it is 
important to understand the pandemic impact for individuals 
with these types of chronic conditions. The COVID-19 pan-
demic has increased social isolation due to the community 
efforts to reduce spread of the virus by such measures as lim-
iting physical proximity and closing venues often used for 
social connection such as sports facilities, schools, and work 
offices. Studies conducted early in the COVID-19 pandemic 
found an association between an increase in loneliness and 
decrease in mental health among the general population (Lee 
et al., 2020; Smith & Lim, 2020; Wong et al., 2020), and 
our study affirmed that distress was strongly associated with 
pandemic-related isolation for those with chronic GI disor-
ders. Consideration of activities or mechanisms to mitigate 

the isolation whether during events such as the pandemic 
or at other times, may be warranted. The present evidence 
is low for the efficacy of digital technology interventions 
(Shah et al., 2021) such as video calls for prolonged isola-
tion (Noone et al., 2020). More promising in tackling social 
isolation and loneliness are interventions featuring physi-
cal activity (Shvedko et al., 2018), meditation (Saini et al., 
2021), cognitive modification and supported socialisation 
(Ma et al., 2020), albeit more high quality trials are needed.

Experiential avoidance, the inability to remain in con-
tact with difficult internal experiences and modulate behav-
iour per one’s values, is commonly associated with poorer 
mental health outcomes (Kashdan & Rottenberg, 2010). 
In the present analysis, experiential avoidance and distress 
were strongly correlated even in the absence of the isola-
tion variable, suggesting some overlap of these two psy-
chological states (with moderate multicollinearity noted). 
In particular, the items used to measure experiential avoid-
ance refer to psychological vulnerability and susceptibility 
to mood changes. In the fully adjusted moderation model, 
we observed that experiential avoidance was the strongest 
predictor of distress even when sociodemographic covari-
ates were included, and we observed no moderation effect 
between experiential avoidance and isolation. This lack of a 
moderation effect indicates that while feelings of isolation 
contribute to distress above and beyond that of experien-
tial avoidance, the effect did not exacerbate distress in the 
sample. These results contrast those of recent studies where 
experiential avoidance was identified as significant modera-
tor of the relationship between psychological experiences 
(e.g. health anxiety, pandemic adversity) and indicators of 
mental health concerns (e.g. depression, anxiety, traumatic 
stress) (Kroska et al., 2020; Landi et al., 2020; Pakenham 

Fig. 1   Moderation effect 
between isolation, G1 symp-
toms and distress. Note: G1 
symptoms high, low and aver-
age panels reflect ranges < 1 
standard deviation above and 
below the mean, and the mean
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et al., 2020). One potential explanation for the lack of a mod-
eration effect between experiential avoidance and isolation is 
that the elevated levels of self-imposed social isolation in GI 
populations pre-COVID-19 (Fourie et al., 2018) may have 
mitigated the potential additive impact of pandemic isola-
tion otherwise present in the community. Further, changes 
such as consistent access to bathrooms and reliance on 
home-cooked meals (Bertram et al., 2001; Zysk, Głąbska, & 
Guzek, 2019) due to stay at home orders could have reduced 
some of the stress that is commonly encountered by this 
patient population outside their homes, although that level 
of detail around daily function was not obtained in this study. 
This aligns with a previous population-based study which 
showed that patients with inactive GI disorder have higher 
rates of mastery than community controls and may therefore 
cope better when experiencing an event that requires positive 
coping (Graff et al., 2009). To test the possibility that previ-
ous experience with social isolation could inoculate against 
mental health deterioration, future research should directly 
measure history of isolation and include comparisons with 
non-GI samples.

Our expectation that distress would be elevated in a rela-
tively universal manner during the pandemic led us to exam-
ine the moderating effect of COVID fear. It seems reason-
able that participants with greater fears of COVID-19 might 
increase their level of isolation to protect themselves and 
others, or, for those for whom isolation was not an option 
(such as front-line workers), fear would greatly exacerbate 
feelings of distress. Indeed, our assumptions about this rela-
tionship were corroborated somewhat in a recent study of 
COVID-19, anxiety and GI symptom perception in a sample 
with IBD (Trindade & Ferreira, 2020). In our current study 
however, and despite a significant bivariate correlation, fear 
of COVID-19 did not predict distress once it was included 
in the fully adjusted model. Overall, distress levels in the 
sample were generally low, and even in isolation COVID-
19 fear was an unimpressive correlate of distress, and had 
the weakest coefficient of the three proposed moderators. 
We interpret these findings as suggestive that whatever the 
mental health impact of COVID-19 in general, fear of the 
virus is a minor contributor for GI populations.

Gastrointestinal symptoms significantly moderated the 
association between isolation and distress, with the associa-
tion increasing in magnitude in accordance with increasing 
level of GI symptom severity. Holding feelings of isolation 
constant, participants reporting a higher level of symptoms 
reported a doubled rate of change to distress compared to 
those with lower levels of symptoms. This effect is not unex-
pected. Symptoms of stress, anxiety and depression strongly 
correlate with GI and other physical symptoms (Marrie, 
Graff, & Fisk JD, 2020(in press)), and psychological distress 
is a common co-morbidity in GI disorders, with at least 25% 
and 20% of patients with GI presentations reporting elevated 

symptoms of anxiety and depression, respectively (Mikocka-
Walus, Emerson, Olive, & Knowles, 2019). Brain-gut inter-
actions, as exemplified by the bi-directional links between 
the course of a GI disorder and mental health (Gracie et al., 
2018; N. Koloski et al., 2020; N. A. Koloski et al., 2012; 
N. A. Koloski et al., 2016), are implicated in the causality 
and presentation of GI disorders (Knowles et al., 2019), and 
may explain the moderation effect. When GI symptoms are 
severe, the putative brain-gut interaction would increase the 
vulnerability to psychological stressors, such as experience 
of increased isolation. This is consistent with our observa-
tion that GI symptoms and isolation predicted distress levels 
even in the full model, demonstrating that both factors made 
unique contributions unexplained by covariates.

Limitations

The current study provided cross-sectional findings, which 
cannot lead to any directional, causal conclusions. Once lon-
gitudinal data are available from the project, there will be 
an opportunity to carefully examine relationships prospec-
tively as well. It is acknowledged that the data collection 
methodology to obtain multi-country participants (online, 
English language only) may have resulted in bias in sam-
pling, disproportionally representing a narrower segment of 
the population living with GI disorders, with respondents 
predominantly from Western countries. Further, we recruited 
via disease-specific websites and social media and this might 
have contributed not only to the higher SES but also, poten-
tially, to a higher level of health literacy. The latter may 
translate into better knowledge and coping and consequently 
better mental health. In addition, we did not determine if 
respondents were living in rural or urban centres, and there 
may be a discrepancy in how those based in urban versus 
rural areas would handle the social isolation or perceive the 
distress of the pandemic.

Our sample was predominantly female, middle-aged, 
with a high proportion of respondents with a university 
education. Our finding that female respondents were less 
distressed than male respondents may reflect sample bias 
towards more distressed males participating in the study, 
as typically distress in GI conditions is higher in females 
(Greuter et al., 2020). In addition, our study showed lower 
distress among younger people relative to older participants, 
which contrasts with pandemic research in the general pop-
ulation (Msherghi et al., 2021; Saita et al., 2021). While 
a previous smaller IBD-related study documented greater 
distress among young people in a younger sample (Cheema 
et al., 2021), we propose that our current findings could be 
interpreted as reasonable given a likely higher number of 
co-morbidities, polypharmacy, and greater hesitation to 
utilise technology as a means to maintain social networks. 
In addition, we did not identify whether respondents had a 
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known diagnosis of depression or anxiety which may have 
impacted on their response to the stress of the pandemic. To 
define job loss, we asked about employment pre- and post-
COVID-19. This technique is less sensitive than a direct item 
regarding employment or income reduction. However, the 
operationalisation as described should reliably distinguish 
between currently employed, recently unemployed, recently 
employed, and chronically unemployed, and the compari-
son between recently unemployed and all others provides 
a useful contrast for participants whose employment situa-
tion has likely changed for the worse since COVID. Finally, 
the study utilized self-reported GI diagnosis, which has its 
disadvantages, but was seen as the most feasible approach 
given challenges in accessing patients in clinics during the 
early, acute phases of the pandemic. While there were par-
ticipants with a variety of GI conditions, small numbers in 
most groups meant it was not feasible to compare among 
conditions or generalize findings to a specific type of GI 
condition (e.g. globus).

Conclusion

This international survey showed that in people with GI dis-
orders sense of isolation was associated with greater distress. 
Isolation and mental health were closely linked in those with 
high experiential avoidance, elevated GI symptoms and 
COVID-19 fears. Interventions targeting these factors may 
help to reduce distress (i.e., symptoms of anxiety, depression 
and stress) in people with GI disorders at the time of major 
stressors such as the COVID-19 pandemic.
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