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Abstract

Background: Social well-being of patients with inflammatory bowel disease (IBD) is garnering
increased attention; however, the impact of social isolation remained poorly understood.
Objectives: We investigated the joint association of social isolation and IBD with premature
deaths to articulate the profound impact of social isolation in IBD prognosis.

Design: Longitudinal cohort study.

Methods: We leveraged data of 486,014 participants from UK Biobank (including 5791 with
IBD), the mean follow-up was 11.84years. Diagnoses of IBD and its subtypes of Crohn’s
disease (CD) and ulcerative colitis were confirmed with the combination of self-reporting,
primary care, and hospital admission data. Social isolation was measured by the frequency of
meeting family/friends, leisure and social activity, and communal/solitary living. Mortality was
ascertained through data linkage with national death registries. Multivariable Cox regression
models were conducted to estimate hazard ratio (HR) and 95% confidence interval (CI).
Results: Comparing non-isolated non-I1BD population, the HRs of mortality in patients with
IBD who were socially isolated or not were 2.06 (95% Cl: 1.69, 2.51) and 1.33 (95% CI: 1.21,
1.45), respectively. The excess risk of death was observed in socially isolated patients with IBD
(HR=1.69, 95% CI: 1.36, 2.11), particularly among patients with CD (HR=2.06, 95% Cl: 1.48,
2.87) than their non-isolated counterparts. Data from subgroup and sensitivity analyses were
consistent with those from the primary analysis.

Conclusion: Socially isolated patients with IBD especially CD increases the risk of premature
death. Preventing social isolation might be a promising approach to improve IBD prognosis.

Plain language summary

Social isolation as a risk factor to excess mortality in patients with IBD: findings from a
longitudinal cohort study

Social isolation is prevalent in individuals with inflammatory bowel disease (IBD); however,
its potential health impact on IBD prognosis has not been quantitatively well examined.
In this study, we explored the association between social isolation and subsequent death,
with the focus on patients with IBD.

We leveraged data of 486,014 participants (including 5791 with IBD) from UK Biobank. We
measured social isolation by the frequency of meeting family/friends, leisure and social
activity, and communal/solitary living. We ascertained patients with IBD and mortality by
self-report data and data linkage with primary care, hospital, and national death registry.
Participants were followed up for a mean of 11.84years.

Comparing non-isolated non-IBD population, we found that patients with IBD who
were deemed as socially isolated or not were associated with a 2.06-fold (1.69-2.51) and
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counterparts, respectively.

1.33-fold (1.21-1.45) risk of death, respectively. Furthermore, we revealed that socially
isolated patients with IBD and subtype Crohn’s disease (CD) had 69% (36-111%) and
106% (48-187%) increased risk of premature death compared with their non-isolated

Social isolation merits attention in IBD care and management. Patients with IBD,
especially CD, are more likely to be affected when socially isolated. Targeted social
support strategies ought to be devised to improve IBD prognosis.

Keywords: Crohn’s disease, inflammatory bowel disease, mortality, social isolation,

ulcerative colitis
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Introduction

Inflammatory bowel disease (IBD) encompasses
Crohn’s disease (CD) and ulcerative colitis (UC),
and its symptoms can persist over a patient’s life-
time due to no cure for this disease yet.! Patients
with IBD are known to have distressing and
severe physical symptoms such as abdominal
pain, diarrhea, fecal urgency, weight loss, and
rectal bleeding. These can cause emotional and
social stress that persists even during remission
periods, contributing to the deterioration of the
quality of life.2:3

Social isolation refers to an absence of social
interactions, social support structures, and
engagement with wider community activities.*
There has been an increasing concern regarding
the health impact that is attributable to social iso-
lation in patients with IBD, especially in the cur-
rent COVID-19 pandemic.? According to a
recent qualitative meta-synthesis, social isolation
in patients with IBD was identified as one of the
main obstacles to leading a normal life.® However,
so far, evidence has been largely limited to quali-
tative studies. While such qualitative studies cap-
tured that patients with IBD might be particularly
more prone to experience social isolation due to
disease-related stress,” negative perception of
social support,® lack of public awareness, and sur-
rounding stigma,® they failed to recognize the
effects of social isolation on IBD prognosis. A few
previous quantitative studies relevant to the topic
were based on a small sample size, cross-sectional
design, or were limited by exclusive focus on one
side of social isolation yet it is a multidimensional
concept,>>10-13 which might not generate robust
evidence to adequately address the problem.
Nevertheless, patients with IBD always have

protracted course of conditions, placing them
with demanding care throughout lifetime.!* Thus,
as part of IBD care, identifying the impact of
social isolation is rather essential.

In this study, to better understand social isolation of
patients with IBD, and help devise targeted inter-
ventions to improve the prognosis, we prospectively
examined the joint association of social isolation
and IBD with premature death using a large cohort,
UK Biobank, to articulate the severe impact caused
by social isolation to patients with IBD.

Methods

Data source and study population

The study followed STROBE reporting guide-
lines for cohort studies.!> Data were obtained
from the UK Biobank Cohort Study (https://
www.ukbiobank.ac.uk/). UK Biobank partici-
pants were recruited between 2007 and 2010
from 22 assessment centers across the UK; over
half a million individuals aged 40-69years par-
ticipated in this study. Extensive health-related
information was collected through self-report
questionnaires, medical records, and a range of
physical and laboratory measures. Ethical
approval for UK Biobank was obtained from the
North West Multicentre Research Ethics
Committee (REC reference: 16/NW/0274).16

To investigate our research questions, 486,041
participants including 5791 individuals who were
diagnosed with either CD or UC were docu-
mented after excluding those who failed to com-
plete the social isolation assessment (IN=8828),
ambiguous diagnosis of IBD (N=18), those who
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UK Biobank participants
(N=498,668)

Excluded:
1. Participants with missing information of
social isolation (N=8,828)

Final cohort study for the study
(N=486,014)

2. Participants with ambiguous diagnosis

of IBD (N=18)

3.Participants with diagosis of incident IBD
in the follow-up (N=2,885)

4. Participants died within one year after

recruitment (N=923)

Figure 1. Flowchart of the study.
IBD, inflammatory bowel disease.

diagnosed with IBD during the follow-up to
ensure the stability of the state (IN=2885), and
those who died within 1year (N=923) following
baseline to reduce reverse causation (Figure 1).

Ascertainment of IBD

In line with previous studies!’-1°, we ascertained
diagnoses of IBD and its subtypes based on the
combination of self-reporting, the primary care,
and hospital admission data with International
Classification of Disease (ICD) codes; namely,
ICD-10 (K50 and K51) and ICD-9 (555 and
556). In case of revised diagnoses among patients
with multiple diagnostic records, we used the
most recent of those for IBD subtype confirma-
tion. For those who were not classified into spe-
cific IBD subtypes, we included them in the
analysis of overall IBD despite not being in the
subtype analyses.

Assessment of social isolation

Social isolation was assessed by three questions
used in previous UK Biobank studies,?%-22 which
were also similar to other investigated UK
cohorts,?324 as follows: (1) ‘How often do you
visit friends or family or have them visit you’, (2)
‘Which of the following (leisure/social activities)
do you engage in once a week or more’, and (3)
‘Including yourself, how many people are living
together in your household?’ The answers to each
question were dichotomized as follows: 1 point
for friends and family visits occurring fewer times
than once a month, 1 point for no participation in
leisure/social activities, and 1 point for living

alone. The total score for social isolation ranged
from O to 3, and those who scored 2 or 3 points
were defined as socially isolated individuals
(Supplemental Table S1).

Ascertainment of mortality

UK Biobank obtains mortality records by linking
them to national death registries. We ascertained
the participants’ date of death (from any cause)
during the follow-up period from baseline to 23
March 2021.

Assessment of covariates

In primary analyses, to reduce possible confound-
ing, a broad range of covariates including soci-
odemographic, anthropometric, and lifestyle
factors were considered. Information was col-
lected via self-reported questionnaires or during
visits to the clinic. Detailed covariates included
age, sex, race (white or non-white), education
(with or without wuniversity/college degree),
Townsend deprivation index (TDI, grouped by
tertiles and with lower values indicating higher
socioeconomic statuses), body mass index (BMI),
alcohol consumption (current drinker or not),
smoking status (never smoker or not), and physi-
cal activity (assessed by the International Physical
Activity questionnaire and categorized as low
intensity, moderate intensity, and high intensity).

For further adjustment, psychological variables
were included. To be specific, symptoms of depres-
sion were assessed using the validated two-item
Patient Health Questionnaire-2 at baseline, which
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comprised the following questions: ‘Over the past
2weeks, how often have you felt down, depressed,
or hopeless?’ and ‘Over the past 2weeks, how often
have you had little interest or pleasure in doing
things?’ Answers were scored on a four-point scale
(not at all=0, several days=1, more than half the
days =2, and nearly every day=3) with scores of 3
or greater classified as symptoms of depression25;
loneliness, which was measured using two ques-
tions that were similar to revised UCLA loneliness
scale26: ‘Do you often feel lonely’ (no=0, yes=1)
and ‘How often are you able to confide in someone
close to you?’ (almost daily to approximately once a
month=0; once every few months to never or
almost never=1). Scores of 2 denoted loneliness.2?
In addition, to account for potential confounding
caused by health status, also the severity or activity
of IBD, we furtherly incorporated Charlson
Comorbidity Index (CCI), which was constructed
by summing weighted ICD-10 codes of 17 comor-
bidities, with weights ranging from 1 to 6 depend-
ing on disease severity and risk of mortality?’;
history of cardiovascular disease and metabolic dis-
eases (diabetes, hypertension, coronary heart dis-
ease, stroke), which were identified from hospital,
primary care, and self-report data?®2% serum
C-reactive protein (CRP) level (mg/L, an acute-
phase reactant whose level correlates well with dis-
ease activity in IBD3% measured by an
immunoturbidimetric high sensitivity analysis on a
Beckman Coulter AU580031), and history of bowel
resection surgery at baseline (Office of Population
Censuses and Surveys was used to identify partici-
pants with any kind of intestinal surgical history).
To address surveillance bias, we furtherly included
seeing a psychiatrist or primary care doctor for
nerves, anxiety, tension, or depression (for more
details, see Supplemental Methods 1).

Various imputation approaches were used to
compensate for missing values on covariates
before performing the subsequent multivariate
analyses; we used the median to fill continuous
variables and used the largest group (missing rate
<3%) or the missing indicator method by setting
the missing value of each variable as the missing
group (=3%) to impute categorical variables
(Supplemental Table S2). Results after imputa-
tion are displayed in Supplemental Table S3.

Statistical analyses
Baseline characteristics are expressed as mean *=
standard deviation (SD) for continuous variables

and counts (percentages) for categorical varia-
bles, by IBD status. The F-test or the %2 test was
used for group comparisons as applicable. To
assess the reproducibility of social isolation in
repeated measurement, we further calculated
intraclass correlation (ICC=0.60), confirming
the optimal reproducibility.

Person-time was computed for each participant
from baseline to the date of death from any cause,
that of loss to follow-up, or that of the endpoint of
the study (23 March 2021), whichever came first.
We first plotted Kaplan—Meier curves with the
numbers at risk at each time interval reported;
differences were evaluated using log-rank tests.
Next, after confirming the association of IBD and
social isolation with the risk of mortality, respec-
tively (Supplemental Table S4), multivariable
Cox regression models were fitted followed by
verifying the proportional hazards assumption
through Schoenfeld residuals (the minimum
$»>0.09). The non-isolated participants who
were free of IBD was used as referent category
within each stratum of IBD and subtypes.
Subsequently, the multiplicative interaction was
tested by comparing the models with and without
the interaction term. The additive interaction was
estimated by the relative excess risk due to inter-
action (RERI).32 We also performed the subgroup
analyses by each covariate to test the effect modi-
fication. Then, we ran the Cox regression models
to compare the excess risk of death between the
binary categories of social isolation status among
patients with IBD and its subtypes, respectively.

Two models were applied to estimate hazard
ratios (HRs) and 95% confidence intervals (CIs)
by adjusting for covariates as follows: minimally
adjusted model, adjusted for age, age squared,
and sex; fully adjusted model, further adjusted for
race, education, TDI, BMI, alcohol consump-
tion, smoking status, and physical activity.

A series of sensitivity analyses were conducted to
test the robustness of the results. First, consider-
ing that mortality in patients with social isolation
might be influenced by associated confounders,
we further adjusted for loneliness and symptoms
of depression as covariates.?’ Meanwhile, to
examine whether participants’ health status, con-
ditions related to IBD activity or severity, and
doctor visits affected results, we additionally
adjusted for CCI, CRP, history of bowel resec-
tion surgery, and counseling of psychiatrist or
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primary care doctor visits at baseline. In addition,
since cardiovascular and metabolic diseases are
well-established risk factors for premature death,
and are prevalent in participants, we excluded
those who were diagnosed with such disease.?82°
Second, to furtherly minimize possible bias
caused by reverse association, we excluded indi-
viduals who died within the first 2 and 3years
after recruitment. Third, given that there are up
to 18.71% missing values in physical activity, we
used the multiple imputation method by chained
equations, with five imputed databases generated.
Meanwhile, we also included handgrip strength
(lower than 0.58%) as a proxy variable for further
results verification. Fourth, we test the potential
influence across different disease location accord-
ing to the currently accepted Montreal classifica-
tion for IBD subtypes. To be specific, using ICD
codes, we identified CD location as small bowel
disease or terminal ileitis (IL1), colon (L2), and
ileocecal CD or location not defined (LL3/LX),
and UC extent as ulcerative proctitis (E1), left-
sided ulcerative proctitis (E2), extensive ulcera-
tive proctitis (E3), and extent not defined (EX).33
Lastly, we also performed the stratified Cox
regression model by categorizing patients with
IBD according to duration of time since the dis-
ease onset (diagnosis until assessment >20years
or <20years).

All statistical analyses were performed using the R
software (version 4.0.5), and statistical signifi-
cance was set at a two-sided p value of less than
0.05.

Results

Table 1 presents the baseline characteristics of
the study population stratified by IBD and social
isolation categories in detail. Among 486,014 eli-
gible participants [whose mean age was 56.5 (SD:
8.1) and among whom 54.5% were women], we
identified 5791 individuals with IBD. Social iso-
lation represented 9.2% (IN=44,041) of the total
non-IBD population and 10.4% (N=600) of
patients with IBD. Specifically, these socially iso-
lated patients with IBD comprised 229 of 1897
with CD and 354 of the 3759 with UC.

There were 32,390 incident cases of all-cause
mortality documented during a mean follow-up
of 11.84 (median: 12.06, interquartile range:
11.34, 12.76) years, representing 5756,146 per-
son-years (Table 2). Kaplan—Meier survival

curves (Figure 2) stratified by social isolation and
IBD subtype showed significant differences
between all four groups (all p<<0.05), with clear
patterns of decreased survival among patients
with IBD who were socially isolated.

According to the multivariate Cox models (Table 2),
compared with non-socially isolated individuals
without IBD diagnoses, all three other groups,
that is, isolated non-IBD (HR=1.45, 95% CI:
1.40, 1.50), non-socially isolated patients with
IBD (HR=1.33, 95% CI. 1.21, 1.45), and
socially isolated patients with IBD (HR=2.06,
95% CI: 1.69, 2.51) had elevated risks of mortal-
ity after fully adjusting for covariates. Likewise,
the similar trend remained when stratifying
patients with CD and UC; socially isolated
patients with CD and UC showed a 2.75-fold
95% CI: 2.07, 3.64) and 1.52-fold (95% CI:
1.14, 2.03) increased risk, respectively. As shown
in Supplemental Tables S5, S6, and S7, signifi-
cant elevated risk of all-cause mortality was con-
sistently found among patients with IBD and
subtypes who were younger than 60years old at
recruitment, female, with higher socioeconomic
deprivation, with lower BMI, and had a history of
smoking (p for interactions<<0.05). However,
both multiplicative interaction (p=0.38) and
multiplicative interaction [RERI=-0.27 (-0.64,
0.03), p=0.11] of IBD and social isolation were
not significant.

In Table 3, results of the association between
social isolation and premature death were pre-
sented stratified by IBD and subtypes; patients
who were not deemed as socially isolated were set
as the referent group. Excess risks of mortality
were found in IBD (HR=1.69, 95% CI: 1.36,
2.11), especially in CD group (HR=2.06, 95%
CI: 1.48, 2.87). However, for UC subtype, a
marginally (but not significant) increased risk of
mortality was observed (HR=1.30, 95% CI:
0.95, 1.79) after the fully adjustment.

On sensitivity analyses that additionally adjusted
for symptoms of depression, loneliness, CRP
level, bowel resection surgery, and doctor coun-
selling for nerves, anxiety, tension, or depression,
findings were consistent with the results of the
primary analysis with no notable change in effect
of estimators (Supplemental Tables S8 and S9).
Likewise, when excluding patients who died
within the second-, and third-year post-recruit-
ment (Supplemental Table S10), and applying
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Table 2. The association of social isolation - IBD status with the risk of all-cause mortality.

Death (N) Person-years Minimally adjusted modela Fully adjusted model®

HR (95% Cl) p Value HR (95% Cl) p Value
Non-isolated non-1BD 27,210 5,176,011 Ref. Ref.
Isolated non-1BD 4603 512,294 1.75(1.70, 1.81) <0.001 1.45 (1.40, 1.50) <0.001
Non-isolated IBD 476 61,024 1.41(1.28, 1.54) <0.001 1.33(1.21,1.45) <0001
Non-isolated CD 168 19,520 1.64 (1.41,1.91) <0.001 149 (1.28,1.74)  <0.001
Non-isolated UC 298 40,125 1.30 (1.16, 1.45) <0.001 1.24(1.11,1.39)  <0.001
Isolated IBD 101 6817 2.62(2.16, 3.19) <0.001 2.06 (1.69, 2.51) <0.001
Isolated CD 48 2541 3.58 (2.70, 4.76) <0.001 2.75(2.07, 3.64) <0.001
Isolated UC 46 4100 1.90 (1.42, 2.53) <0.001 1.52 (1.14, 2.03) 0.005

aMinimally adjusted model adjusted for age, age-square, sex.

bFully adjusted model adjusted for age, age-square, sex, race, education, TDI, BMI, alcohol consumption status, smoking status, and physical

activity.

BMI, body mass index; CD, Crohn’s disease; Cl, confidence interval; HR, hazard ratios; IBD, inflammatory bowel disease; TDI, Townsend deprivation

index; UC, ulcerative colitis.

the multiple imputation methods (Supplemental
Table S11) or replacing physical activity with
hand grip strength (Supplemental Table S9) to
deal with the relatively high missing rate, results
were in agreement with the findings of our pri-
mary analysis. However, the elevated risk of death
diminished among isolated patients with UC after
adjusting for CCI, and excluding participants
with cardiovascular or metabolic diseases.
Significant increased HRs were specifically
observed in ileocecal or location not defined CD
patients (HR=2.09, 95% CI. 1.40, 3.12)
(Supplemental Table S12), and UC patients with
ulcerative proctitis (HR=2.09, 95% CI: 1.40,
3.12) (Supplemental Table S13). However, since
the sample size in each disease location stratum
was small, the results need to be interpreted cau-
tiously. The association was attenuated for
patients who were diagnosed with IBD no more
than 20years (HR=1.36, 95% CI: 1.00, 1.84),
but their counterparts showed a significantly
higher risk of premature death (HR=2.14, 95%
CI: 1.52, 3.03) (Supplemental Table S14).

Discussion

To our knowledge, ours is the first study to quan-
tify the relationship between social isolation and
mortality, with the focus on patients with IBD.

With a large sample size, adequate follow-up
period, and rigorous statistical analyses, we were
able to produce reliable data on the relationship
between IBD and social isolation, and mortality.
Moreover, we attempted to address the possible
influence of social isolation by adjusting covari-
ates related to IBD activity, severity, location,
duration, and history of surgery, which might
shed light on IBD prognosis and management
improvement.

Results of our study consistently indicated that
social isolation compounded the risk of prema-
ture death in patients with IBD than their non-
isolated counterparts after adjusting for known
covariates. Besides, the magnitude of this phe-
nomenon we observed when restricted patients
with IBD (HR=1.69) especially its subtype CD
(HR=2.06) appeared higher than the reported
pooled result in the general population
(OR=1.29),3% as well as patients with other
chronic diseases reported to date, including car-
diovascular  disease = (HR=1.16),3  stroke
(HR=1.32), and acute myocardial infarction
(HR=1.25),2! emphasizing the greater impact of
social isolation on patients with IBD.

Interestingly, our study found that social isolation
plays a crucial role in the prognosis of IBD, and
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Figure 2. Kaplan-Meier curves of all-cause mortality for (a) IBD patients, (b) CD patients, (c] UC patients.
Proportional hazard assumption verified using Schoenfeld residual test: social isolation - IBD: p=0.16; social isolation - CD: p=0.10; social isolation

-UC: p=0.09.

CD, Crohn’s disease; IBD, inflammatory bowel disease; UC, ulcerative colitis.

Table 3. The association of social isolation with the risk of all-cause mortality stratified by IBD status.

Death (N) Person-years  Minimally adjusted model? Fully adjusted model®
HR (95% CI) p Value HR (95% Cl) p Value

IBD

Non-isolated 476 61,024 Ref. Ref.

Isolated 101 6817 1.77 (1.43, 2.20) <0.001 1.69 (1.36, 2.11) <0.001
CD

Non-isolated 168 19,520 Ref. Ref.

Isolated 48 2541 2.28(1.66, 3.15) <0.001 2.06 (1.48, 2.87) <0.001
uc

Non-isolated 298 40,125 Ref. Ref.

Isolated 46 4100 1.33(0.97, 1.81) 0.077 1.30(0.95, 1.79) 0.106

aMinimally adjusted model adjusted for age, age-square, sex.
bFully adjusted model adjusted for age, age-square, sex, race, education, TDI, BMI, alcohol consumption status, smoking status, and physical

activity.

BMI, body mass index; CD, Crohn’s disease; Cl, confidence interval; HR, hazard ratio; IBD, inflammatory bowel disease; TDI, Townsend deprivation
index; UC, ulcerative colitis.

the effect appears to be more severe among
patients who suffered from CD than UC. Since
population-based evidence consistently reported
higher mortality rate in patients with CD than
UC,3%-38 our findings might expand our knowl-
edge on explaining the discrepant prognosis of

IBD subtypes. Although a lack of previous studies
assessing the impact of social isolation on patients
with IBD and its subtypes precludes making com-
parisons, our findings complement those of
Kappelman et al.3°, whose study of 10,634
patients with IBD revealed that patients with CD
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reported poorer health and well-being measures
across all domains than did those with UC.?°
Furthermore, a recent study conducted by Nass
et al.> also endorses our findings. It reported that
social isolation during the COVID-19 pandemic
lockdown coincided with more frequent flare-ups
in patients with CD than in those with UC. Our
study indicated the plausibility of the notion that
social isolation leads to greater symptomatic and
overall dysfunction in patients with CD, which, in
turn, worsens long-term outcomes and reduces
lifespans.>

In addition, the different measures of social isola-
tion impact on patients with CD and those with
UC may relate to the non-similarity in these dis-
eases’ symptoms. While UC and CD both cause
abdominal pain, chronic diarrhea, bowel urgency,
and might need for a stoma (which may curtail
social life),%4 inflammation is limited to the
colonic mucosa in patients with UC but can affect
any segment of the gastrointestinal tract (leading
to transmural lesions with complications such as
abscesses and fistulae) in those with CD.2
Postoperative complications and malnutrition are
also more common in patients with CD, as this
disease can affect any part of the gastrointestinal
tract and is more likely than UC to lead to a direct
malabsorptive effect.¥! Thus, once socially iso-
lated, patients might lack prompt medical help or
sufficient care, thereby altering their lifestyles in
adverse ways such as developing poor dietary hab-
its.3> These are likely to exacerbate the course of
disease and resulted in a much more adverse out-
come in patients with CD than in those with UC.

It is necessary to formulate public health policies
and social support strategies that address or miti-
gate social isolation within the population with
IBD, in particular, for female, with higher socio-
economic deprivation, lower BMI, had the his-
tory of smoking, and experience longer course of
disease as noted in our sub-analyses. Meanwhile,
more research is needed to elucidate the relevant
triggers as well as the biological and psychological
pathways that link social isolation to IBD progno-
sis. To that end, targeted suggestions include (1)
physicians and caregivers need to pay attention to
life experiences and psychological symptoms
beyond the physical symptoms of patients with
IBD.#2 Integrating psychological support into
IBD care is warranted.*3 Notably, despite patients
with CD might more likely to withdraw from
work and socialize less often due to more severe

fatigue*45> and perceived burden*é reported than
in those with UC, more attention need to be paid
on them to mitigate the long-term effects; (2)
support groups for patients with IBD should be
encouraged to help increase social interaction and
improve coping strategies®*’; and (3) both
patients and the public should be educated with
relevant information to bridge the knowledge
gap, improve understanding, and reduce the
stigma associated with IBD.¢

Although we performed the rigorous statistical
study with a series of sensitivity analyses, our
findings still need to be interpreted with caution
in light of several limitations. First, although we
used the same assessment of social isolation as in
previous UK-based studies, evaluating loneliness
and depression depends on responses to a limited
number of questions; therefore, other dimensions
related to these factors may be missed. Future
studies can incorporate specific social isolation
measures such as the Berkman-Syme Social
Network Index to improve the reliability of the
data.*8 Second, while we use ICC to confirm the
optimal reproducibility of social isolation assess-
ment, the assessment data were obtained only at
baseline, which limited the examination of direc-
tionality and changes in the relationship between
IBD and social isolation. Thus, additional studies
with repeated measurements are required to vali-
date our results. Third, although we included a
wide range of identifiable covariates, others may
still exist (which is also the case for previous stud-
ies). For example, given that we used a popula-
tion-based database, although we incorporated
key variables acting as a proxy for IBD severity
and activity in analysis, we could not access more
precise disease-specific data like disease treat-
ment, which may have influenced the results over
time. Meanwhile, although we made efforts to
minimize the reverse causality, as with other
observational studies, it is also a factor worth not-
ing, since disease course and other variables may
affect the patients’ social connections. Finally, as
with other studies conducted using UK Biobank,
the dataset was dominated by participants of
Caucasian, which may limit generalizability.

Conclusions

Patients with IBD, especially CD, are more likely
to be affected when socially isolated, associating
with a higher risk of early death in patients with
CD. Therefore, social isolation merits attention,
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and targeted social support strategies and inter-
ventions ought to be devised. In addition, the dif-
fering consequences of social isolation between
patients with CD and those with UC, as well as
the underlying mechanisms thereof, remain to be
examined in future studies.
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