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Abstract
Background  Functional gastrointestinal disorders (FGID) are linked to a variety of potential causes, and treatments include 
reassurance, life-style (including diet), psychological, or pharmacologic interventions.
Aims  To assess whether a multidisciplinary integrated treatment approach delivered in a dedicated integrated care clinic 
(ICC) was superior to the standard model of care in relation to the gastrointestinal symptom burden.
Methods  A matched cohort of 52 consecutive patients with severe manifestation of FGID were matched with 104 control 
patients based upon diagnosis, gender, age, and symptom severity. Patients in the ICC received structured assessment and 
12-weeks integrated treatment sessions provided as required by a gastroenterologist and allied health team. Control patients 
received standard medical care at the same tertiary center with access to allied health services as required but no standard-
ized interprofessional team approach. Primary outcome was reduction in gastrointestinal symptom burden as measured by 
the Structured Assessment of Gastrointestinal Symptoms Scale (SAGIS). Secondary outcome was reduction in anxiety and 
depressive symptoms as measured by the Hospital Anxiety and Depression Scale (HADS).
Results  Mixed models estimated the within ICC change in SAGIS total as −9.7 (95% CI −13.6, −5.8; p < 0.0001), compared 
with −1.7 (95% CI −4.0, 0.6; p = 0.15) for controls. The difference between groups reached statistical significance, −7.6 
(95% CI −11.4, −3.8; p < 0.0001). Total HADS scores in ICC patients were 3.4 points lower post-intervention and reached 
statistical significance (p = 0.001).
Conclusion  This matched cohort study demonstrates superior short-term outcomes of FGID patients in a structured multi-
disciplinary care setting as compared to standard care.

Keywords  Irritable bowel syndrome · Functional gastrointestinal disorders · Multidisciplinary treatment approach · 
Biopsychosocial model of health

Introduction

Functional gastrointestinal disorders (FGIDS) are chronic, 
heterogeneous disorders of the intestinal tract defined by 
a combination of gastrointestinal (GI) symptoms that are 
not explained by structural abnormalities [1], with irritable 
bowel syndrome and functional dyspepsia among the most 
common [2, 3] and often overlap [4, 5]. As proposed by 

the Rome Foundation, these gastrointestinal symptoms arise 
from perturbed gut-brain interactions, and they share a com-
bination of physiological features such as visceral hyper-
sensitivity, dysmotility, mucosal and immune dysfunction, 
altered gut microbiota, and central nervous system (CNS) 
dysregulation [1]. A biopsychosocial conceptualization of 
FGIDs has been proposed as a model for understanding 
FGIDs [1], implicating interactions between early life fac-
tors, psychosocial factors, physiological functioning, and the 
brain-gut axis influence the patient’s subjective experience 
of the illness. Although FGIDs are not life-threatening, and 
have no long-term impact on mortality [6, 7], the personal, 
economic, and societal costs associated with FGIDs are 
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significant including high rates of health care seeking and 
utilization [8], high rates of absenteeism and lower levels 
of productivity in the workplace [9, 10], lower quality of 
life [11], and high rates of depression and anxiety [12–15]. 
Indeed, about 50% to 90% of IBS patients have associated 
psychiatric disorders; namely, anxiety, depression, somato-
form disorders [12, 13], and psychological symptoms may 
precede gastrointestinal symptoms and alter gut physiology 
function [1].

However, in the absence of structural or biochemi-
cal abnormalities, routine clinical treatment focuses on 
the patient’s predominant GI symptom, with management 
mainly based on pharmacological or diet treatment [16]. 
Treatment follows a trial-and-error approach [17], with 
response to treatment measured by symptom improvement 
[18]. Yet, routine medical treatment is largely met with 
limited success. Overall, only a 50–60% efficacy gain is 
reported in IBS patients [19], which suggests that treatment 
is only benefitting a subset of patients whose symptoms are 
specifically targeted by the relevant drugs [18]. In particu-
lar, many FGID patients report they remain symptomatic 
despite receiving all the available medical care treatments 
[20]. Furthermore, the placebo rate is high in FGIDs, with 
a meta-analysis showing a pooled response rate in IBS of 
nearly 40% [21], and a similar rate of 36% in FD [22]; clini-
cal trials show pharmacological treatment only has 7–15% 
therapeutic gain over placebo [23].

Therefore, due to treatment challenges and insufficient 
patient response to existing routine management of FGIDs, 
there is a need for a novel, more efficacious approach to 
management that considers the heterogeneity of FGIDs 
and offers customized personalized care. There is a general 
consensus that a multidisciplinary integrated intervention 
including pharmacologic and behavioral interventions is 
potentially a strategy for treatment [11, 18, 24–26]. How-
ever, such an approach is rarely delivered in clinical prac-
tice [27]. The few studies that have evaluated the efficacy of 
a multi-disciplinary treatment for FGID in a gastroenterol-
ogy outpatient setting have highlighted the benefits of such 
an approach [28–31]; however, none included statistics on 
participants with IBS/FD overlay sub-type.

Our primary aim was to examine whether a structured 
12-week integrated care clinic (ICC) approach with a mul-
tidisciplinary integrated treatment program for patients 
who had failed to respond to standard medical reduced 
the overall symptom burden in FGID patients compared to 
standard treatment in the setting of a busy gastroenterology 
department. We hypothesized that in line with the biopsy-
chosocial model of FGIDs, a 12-week multidisciplinary 
integrated treatment approach would reduce gastrointesti-
nal symptom burden in patients with severe manifestation 
of FGID post-intervention compared to a standard medi-
cal treatment approach. Our secondary aim was to examine 

whether anxiety and depression symptoms were reduced in 
patients receiving ICC post-intervention.

Methods

Study Design

This study is a mix of a matched cohort design (measuring 
the intervention group pre-and-post intervention and apply-
ing the same time frame to the matched control group) to 
assess gastrointestinal symptom burden, and a longitudinal 
design (measuring the intervention group pre-and post-inter-
vention) to assess anxiety and depression symptoms.

Ethical approval was obtained from Metro South Human 
Research Ethics Committee (clearance number HREC/17/
QPAH/557 & HREC/14/QPAH/677) and from The Univer-
sity of Queensland Human Ethics Research Office (clearance 
number 2019000291).

We compared a cohort of patients who received a novel 
multidisciplinary integrated treatment approach to a his-
torical cohort that was treated by the standard care treat-
ment approach at the Princess Alexandra Hospital, Bris-
bane, Australia. A digital database was searched to identify 
consecutive patients who had been clinically diagnosed 
with functional dyspepsia (FD), irritable bowel syndrome 
(IBS) or FD/IBS overlap who had received a multidiscipli-
nary treatment approach through the integrated care clinic 
(ICC) between November 2017 and February 2019. The 
study included ICC patients (N = 52) who were matched to 
historical controls patients (N = 104) who had been clini-
cally diagnosed with FD, IBS, or FD/IBS overlap, and had 
received standard care (standard assessment and routine 
management) within the Gastroenterology OPD between 
2016 and 2017. Matching was done by means of 1:2 pair-
wise matching according to diagnosis, sex, age, duration of 
intervention, and GI symptom severity as measured by the 
validated Structured Assessment of Gastrointestinal Symp-
toms (SAGIS) Scale [32]. As the matched cohorts were 
closely matched on influential variables, this addressed 
potential selection and information bias.

In addition, ICC patients self-rated symptoms of anxiety 
and depression before (N = 44), and after the intervention 
(N = 44) using the Hospital Anxiety and Depression Scale 
(HADS) [33]. No psychological data were available for his-
torical controls.

Participants

Patients in the ICC group were referred from primary and 
tertiary care, and following assessment by a specialist medi-
cal consultant to confirm eligibility patients were invited 
to participate in an individualized integrated care model 
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(psychology, diet, and exercise). The number of allied health 
consultations varied, and participants received concurrently 
any combination of psychological, dietary, or exercise care 
as determined by the health professionals in consultation 
with the patient, and this care continued for a maximum of 
12 weeks. Eligibility criteria included patients over 18-years 
old, English speaking, with a clinician diagnosis of FGID, 
gastrointestinal symptoms for greater than three years, and 
no sufficient response to standard treatment. Written con-
sent was obtained in the form of the Participant Information 
Sheet and Consent Form (PICF). Patients completed ques-
tionnaires at baseline and at 12-weeks (post-intervention).

Intervention – Multidisciplinary Integrated Care 
Treatment

The multidisciplinary team was led by a gastroenterologist 
who also chaired the multidisciplinary team meetings that 
were used to tailor treatment toward the patient needs. The 
gastroenterologist specialist was the responsible consultant 
for all patients treated. Besides the gastroenterologists, a GI 
fellow and a primary care physician were other physicians 
involved in the treatment. The primary care physician’s 
responsibility was primarily to develop ongoing manage-
ment plans for patients utilizing health care services rou-
tinely available in the primary care setting. All patients were 
initially assessed by all health professionals involved in the 
treatment and subsequently an individualized treatment plan 
developed.

Psychology

Psychological care was provided by experienced registered 
psychologists. Patients received psychological therapy based 
on their individualized needs. This included cognitive-
behavioral therapy (CBT), Acceptance and Commitment 
Therapy (ACT), relaxation techniques, or Mindfulness. 
All patients were provided with psychoeducation regarding 
IBS, including an explanation of the relationships that exist 
between psychological factors and the gut and the rationale 
for psychological treatment.

Diet

First line therapy was provided by experienced dieticians 
and included basic dietary advice such as including regu-
lar meals, achieving a healthy diet, and restricting dietary 
triggers (e.g. caffeine, alcohol). Second line therapy was 
implemented if patients were already achieving a healthy 
diet and incorporated low FODMAP dietary advice. If the 
low FODMAP diet has previously been attempted without 
success, patients were advised to trial probiotic therapy.

Exercise Physiology

Patients received individualized and supervised cardiores-
piratory, resistance, flexibility, balance, and/or neuromotor 
training by experienced exercise physiologists. Exercise 
programs were tailored based on the disease, co-morbidi-
ties, exercise history, preferences and barriers to maximize 
patient outcomes.

In terms of medication, there were no specific restric-
tions. All medications approved by the Therapeutic Goods 
Administration (TGA) and listed on the Australian Medical 
Benefit Scheme were used when clinically indicated.

At the conclusion of the integrated care clinic, the Spe-
cialist assessed the patient in relation to the need for ongoing 
management (e.g., discharge to primary care physician).

Standard Treatment

The standard treatment of the historical cohort included 
a standardized assessment and routine management by a 
Gastroenterologist over a 12-week period. Each visit was 
approximately 30  min in duration. Patients completed 
SAGIS at each visit as part of routine clinical care. Dietary 
advice and referral to psychological treatment followed rou-
tine clinical guidelines for patients who required this.

Assessment and Outcome Measures

The Structured Assessment of Gastrointestinal Symptoms 
Scale (SAGIS)

This validated self-report scale was used to measure the 
intensity of 22 upper and lower gastrointestinal symptoms 
(0 = no problem to 4 = very severe problems). Primary out-
come was change in the number of items scored moderate or 
above (indicating problems which cannot be ignored) on the 
SAGIS between pre-and post-intervention. Secondary out-
come was change in total symptom burden score (range from 
0 to 88) on the SAGIS pre-and post-intervention Minimally 
clinically important change is considered a 8 points reduc-
tion on the SAGIS post-intervention which corresponds to 
a Cohen’s d value of 0.5, a moderate effect size.

The Hospital Anxiety and Depression Scale (HADS)

This clinical scale is a validated 14-item self-reported scale 
divided into two 7-item subscales of anxiety and depression. 
HADS-anxiety scores (HADS-A) ≥ 8 points indicate pos-
sible anxiety and HADS-depression scores (HADS-D) ≥ 8 
points indicate possible depression. Minimally clinically 
important change is considered 1.5 points reduction on the 
HADS-A or HADS-D post-intervention. The HADS was 
only available for cases.
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Statistical Approach

Descriptive statistics were shown as the mean and standard 
deviation for continuous variables and percentages for cat-
egorical variables. Due to the 2:1 control to case matching 
which may induce some within-cluster correlation, mixed 
linear models estimated via maximum likelihood have been 
employed. This approach also allows all available data to be 
used, including for patients who did not complete therapy. 
The inclusion of all available data and treating all patients 
as belonging to whichever study group they were assigned is 
consistent with the intention-to-treat approach to statistical 
analysis. The model included case–control status, time and 
the interaction between these factors, with the interaction 
term being used to determine whether the change from pre- 
to post-therapy was greater for cases than controls. Patient 
diagnosis group was included in the model. Due to the non-
normal distribution of outcome measures, formal statistical 
inference was via the nonparametric bootstrap with 2000 
bootstrap replications.

The total score for the Hospital Anxiety and Depression 
Scale (HADS) as well as the HADS sub scores for anxi-
ety and depression were analyzed with a paired sample t 
test. In addition, a McNemar’s test for change in percentage 
above the clinical thresholds for HADS-A and HADS-D was 
conducted.

Results

Eighty patients started the 12-week ICC treatment, and 28 
patients did not continue the intervention after at least 1 
consultation. Data for participant attrition are not available; 
however typical reasons include family and work commit-
ments, time and scheduling conflicts, and long-distance 
travelling. Patients who dropped out before the end of treat-
ment had a slightly higher baseline SAGIS score (mean 29.3, 
SD 16.1) than those who completed treatment (mean 25.5, 
SD 13.6) and this difference reached statistical significance 
(p < 0.001).

Thus, data from 52 patients who had completed the ICC 
and pairwise matching created a final cohort of 52 inter-
vention patients and 104 controls. The patients were well 
matched (Table 1); mean age for the intervention group and 
matched control was 42 years (range 19–71) and 41 years 
(range 19–71), respectively, with 81% female (Table 1). Pri-
mary diagnosis was either irritable bowel syndrome (52%), 
functional dyspepsia (10%), or overlap of both (38%). The 
mean length of treatment for the intervention group and 
matched control was 3.45 months (range 1.64–6.5) and 
4.13 months (range 0.72–9.0), P = 0.007, respectively. The 
mean total number of allied health consultations over the 
12-wk intervention was 24 (range 3 to 27), the mean number 

of psychological consultations was 5 (range 0–12), the mean 
number of dietician consultations was 2 (range 0–6), and the 
mean number of exercise physiologist consultations was 5 
(range 0–13).

Mixed models estimated the within ICC change in SAGIS 
total as −9.7 (95% CI −13.6, −5.8; p < 0.0001), compared 
with −1.7 (95% CI −4.0, 0.6; p = 0.15) for controls (Fig. 1). 
The difference between groups was estimated as −7.6 (95% 
CI −11.4, −3.8; p < 0.0001), indicating the greater improve-
ment in the ICC group was unlikely to due to random chance 
(Fig. 2). The same analysis for number of moderate or above 
items yielded −3.8 (95% CI −5.4, −2.2; p < 0.0001) for the 
ICC group compared with −0.4 (95% CI −1.4, 0.6; p = 0.45) 
for controls (Fig. 3). This difference also reached statistical 
significance, −3.4 (95% CI −5.0, −1.8; p < 0.0001) (Fig. 4).

For the HADS analyses in ICC patients, total HADS 
scores in ICC patients were 3.4 points lower (HADS 
score = 13.5 ± 8.14 vs 16.91 ± 7.81, 95%CI[1.54, 5.28], 
p = 0.001 (Fig. 5). This difference was clinically and sta-
tistically significant. For the sub scales, post-intervention, 
HADS-D scores were 1.6 points lower (5.4 ± 4.44 vs 
7.0 ± 4.39, 95%CI[0.58, 2.64],p = 0.003) and total HADS-
A scores were 1.8 points lower (8.1 ± 4.36 vs 9.9 ± 3.91, 
95%CI[0.70, 2.89], p = 0.002). Furthermore, the percent-
age of HAD-D ≥ 8 was lower post intervention than pre-
intervention (30% vs 48%). A McNemar test indicated the 
difference in the proportion of HADS-D ≥ 8 pre- and post-
intervention was significant, p = 0.039. The percentage of 
HADS-A ≥ 8 was lower post-intervention than pre interven-
tion (50% vs 71%). A McNemar test indicated the difference 
in the proportion of HADS-A ≥ 8 pre- and post-intervention 
was significant, p = 0.035.

Discussion

This study assessed the efficacy of an integrated multi-
disciplinary treatment approach compared to a standard 
care treatment approach in the management of FGIDs in a 

Table 1   Participant characteristics

ICC (N = 52) Control (N = 104)

Age (M,SD) (years) 42 (14.77) 41 (14.58)
Gender (%)
 Female 81 81
 Male 19 19

Diagnosis (%)
 Irritable bowel syndrome (IBS) 52 52
 Functional dyspepsia (FD) 10 10
 IBS/FD 38 38

Duration of intervention (months) 3.45 (1.20) 4.13 (1.40)
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gastroenterology outpatient setting. Based on the theoreti-
cal framework of a biopsychosocial model of FGIDs, the 
multidisciplinary treatment incorporated sessions with a 
gastroenterologist, general practitioner, psychologist, dieti-
cian, and exercise physiologist. In line with the proposed 
hypothesis, a multidisciplinary treatment approach signifi-
cantly reduced GI symptoms compared to standard treat-
ment. In particular, the numbers of items scored moderate 
or above on the SAGIS, and the total GI symptom burden 
significantly reduced post intervention.

These results support the findings of previous studies 
proposing the benefits of a multi-disciplinary treatment 
approach for reducing gastrointestinal symptoms in FGID 
patients [28–31]. Berens, Stroe-Kunold [28] and McDon-
ald, Teets [30], also found symptom severity in IBS patients 
improved significantly post a 12-week integrative interven-
tion. However, due to a small sample in the study by Berens 
and Stroe-Kunold [28], the difference was not statistically 
significant; yet, a strength of the current study is a priori 
power analysis indicated that for a Cohen’s d effect size 
of 0.5, we would achieve statistical power 0.8 at the 0.05 
level of statistical significance, if N = 50 for the interven-
tion and N = 100 for the controls; therefore, our power was 
sufficient with pairwise matching analyses on a 2:1 ratio. 
While Kruimel, Leue [29] also found improvements in 
symptom severity in FGID patients post a 6-month integra-
tive approach, the current study showed improvements in 
a shorter time frame of 12-weeks. Unlike previous studies, 
the current study included patients with overlay of IBS/FD 
symptoms. The results suggested that a multidisciplinary 
approach is effective for patients with IBS, FD and IBS/
FD overlay. In addition, the current study included a num-
ber of psychosocial components namely; lifestyle changes 
including increasing physical activity to national guidelines, 
strengthening and conditioning exercises, and stress-reduc-
tion, as well as dietary education (low FODMAP advice) 
and modification, and psychological therapy (psychoeduca-
tion, cognitive-behavioral therapy (CBT), mindfulness and 
acceptance and commitment therapy (ACT). These compo-
nents were individually tailored to the patient thus recog-
nized the heterogeneous nature of FGIDs by treating patients 
particular presenting symptoms.

Furthermore, we observed both anxiety and depression 
symptoms in ICC patients were significantly reduced post 
intervention. This is consistent with a study of gastroenterol-
ogy outpatients with FGIDs, where significant reductions on 
the HADS were reported 6-months after a similar multidis-
ciplinary approach [29]. Of note, in the present study these 
reductions in anxiety and depression symptoms were present 
within 3 months of intervention.

It is encouraging that the results suggest a shorter treat-
ment period produces beneficial results considering multi-
disciplinary treatment approaches are not readily available 

Fig. 1   Change in total mean SAGIS score pre and post intervention in 
ICC patients vs control

Fig. 2    Mean change in reduction of SAGIS score post-intervention in 
ICC patients vs control

Fig. 3    Change in total SAGIS mean number of items scored moder-
ate or above for pre- and post-treatment in ICC patients vs controls
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to most gastroenterology patients largely due to the finan-
cial constraints of establishing such a treatment approach 
[27]. However, another potential barrier to multidisciplinary 
treatment is the dearth of appropriately trained health pro-
fessionals with expertise in GI psychology [34, 35]. Never-
theless, the clinical implications of this study are that the 
inclusion of behavioral interventions in routine management 
is a potential strategy to enhance the limited effectiveness 
of pharmacological treatment, and should be considered as 
a model of care in FGID treatment.

This study has several strengths. The matched cohorts 
were closely matched on influential variables; thus, the 
examination of two different treatment approaches and the 
GI symptom burden outcomes in the same setting could 
be examined while controlling for individual differences, 
namely primary diagnosis. Furthermore, the use of historical 
matched controls addressed the ethical issue as discussed in 
a previous study of including patients with psychological 
morbidity in a prospective case–control study when psy-
chological therapy is available [29]. Another strength is 
the use of a valid measure of GI symptom severity that has 
excellent psychometric properties [32]. The SAGIS meas-
ures the severity of a range of gastrointestinal symptoms and 
was available for both cohorts. Furthermore, the SAGIS in 
addition to measuring total symptom burden also measures 
symptoms scored moderate or above (problems which can-
not be ignored), therefore capturing pertinent data of the 
impact severity of symptoms.

There are limitations in this study. Although, careful 
consideration was taken in matching on influential vari-
ables, some potential confounders could not be controlled 
for such as duration of consultation and intervention time. 
The study was conducted in a tertiary setting where patients 
are referred due to severe manifestations of FGIDs, with 
all patients reporting very severe symptoms on the SAGIS 
and insufficient response to long-term treatment; therefore, 
while the patient demographics were typical of an outpatient 
setting, the results may not be extended to the general FGID 
population. Although given the potential for individuals with 
higher baseline scores to reduce more than those with lower 
scores, this baseline imbalance would tend to bias the con-
trast toward the null hypothesis rather than the reverse. How-
ever, these patients who have a higher GI symptom burden 
have been shown to report higher costly emergency depart-
ment visits [36] and thus alternative approaches such as the 
integrated care clinic would be beneficial from a health care 
system cost perspective. Furthermore, as the majority of 
patients presented with co-morbid psychological distress, 
they may have been better suited to a multidisciplinary 

approach which included a psychotherapy component as 
compared to patients with FGIDs managed in a GP setting. 
Participants had substantial psychological co-morbidities; 
thus, the samples might be more complex than those gen-
erally recruited for RCTs. While the present study looked 
at pre-post psychological outcomes no psychological data 
was available for historical controls. However, due to the 
limited research on multidisciplinary approaches in FGID 
patients, the psychological outcome results support recom-
mendations that psychological therapy should be considered 
in patients with refractory FGID symptoms that have shown 
no improvements with standard treatments alone, and who 
present with psychological distress [20, 37]. In addition, 
due to the non-randomization of treatment arms, the rela-
tive contribution of each intervention component (psychol-
ogy, diet, exercise) is unknown. While the dropout rate was 
relatively high, the majority of patients who dropped out 
pointed towards the time required and subsequent travel 
requirements. Some of the patients travelled more than 
200 km for every appointment. While this project started 
before the Covid pandemic, remote modes of service deliv-
ery have since been developed that are currently being tested 
in relation to efficacy. The interventions are suitable to be 
delivered in the community setting provided that special-
ized expertise is available. Future prospective randomized 
controlled trials (RCTs) are clearly warranted to examine the 
causal relationship between intervention type and outcome 
[38], and to determine the relative contributions of inter-
vention components. It would also be of interest for future 
research to explore the underlying mechanisms of action of 
a multidisciplinary approach, and the long-term effects on 
both patient outcomes and health care utilization.

Fig. 4   Mean change in reduction of SAGIS number of items scored 
moderate or above post-intervention in ICC patients vs control
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Conclusion

Although strategies have been proposed to incorporate 
pharmacologic and behavioural interventions in the man-
agement of FGIDs [11, 18, 24–26], behavioural interven-
tions are seldom included in clinical practice or evaluated. 
This study found in patients with severe FGID manifes-
tations; a personalized, integrated multidisciplinary 
approach including gastroenterologists, general practi-
tioners, psychologists, dieticians and exercise physiolo-
gists results in superior GI symptom improvements and 
reduction of anxiety and depression symptoms. Thus, this 
study has shown the potential of an integrated personal-
ized multidisciplinary model of care in contrast to standard 
care FGID treatments, but randomized controlled trials 
are warranted to determine the relative contributions of 
the individual components of treatment and the economic 
health cost benefit.
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