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INTRODUCTION: The aim of the study was to compare the effectiveness of a low fermentable oligosaccharide,

disaccharide, monosaccharide, and polyol diet (LFD) vs psyllium on the frequency and severity of fecal

incontinence (FI) episodes in patients with loose stools.

METHODS: This was a single-center, randomized pilot trial of adult patients with FI (Rome III) with at least 1 weekly

FI episode associatedwith loose stool. Eligible patientswere randomized to4weeks of either a dietitian-

led LFD or 6 g/d psyllium treatment.

RESULTS: Forty-three subjects were randomized from October 2014 to May 2019. Thirty-seven patients completed

the study (19 LFD and 18 psyllium). There was no statistically significant difference in the proportion of

treatment responders (>50% reduction in FI episodes compared with baseline) for treatment weeks 1–4

(LFD 38.9%, psyllium 50%, P5 .33). Compared with baseline, mean fecal incontinence severity index

score significantly improvedwithLFD(39.4vs32.6,P5 .02)butnotwithpsyllium(35.4vs32.1,P5 .29).

Compared with baseline values, the LFD group reported improvements in fecal incontinence quality of life

coping/behavior, depression/self-perception, and embarrassment subscales. The psyllium group reported

improvement in incontinence quality of life coping/behavior.

DISCUSSION: In this pilot study, there was no difference in the proportion of patients who reported a 50% reduction of

FI episodes with the LFD or psyllium. Subjects in the psyllium group reported a greater reduction in

overall FI episodes, whereas the LFD group reported consistent improvements in FI severity and quality

of life. Further work to understand these apparently discrepant results are warranted but the LFD and

psyllium seem to provide viable treatment options for patients with FI and loose stools.
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INTRODUCTION
Fecal incontinence (FI) is a common, debilitating complaint that
affects 5% of the population weekly (1). The most important risk
factors of FI are urgency and loose or watery stools (1–4). Dietary
management is the first important step in helping reduce episodes
of FI. On a cross-sectional survey, Joh et al. noted that elderly
women who consumed the lowest amount of weekly dietary fiber
had a 2.66 higher likelihood of FI (5). Psylliumhas also been shown
to reduce the frequency and severity of FI episodes. Bliss et al. has
demonstrated a 60% reduction in the number of episodes of FI per
week in a pilot study of 39 patients (6) and 50% reduction inweekly
FI episodes in a single blind, randomized controlled trial of 189
patients (7).

Theremaybeotherdietary interventions thatmightbeofbenefit to
FI. Foods that are high in fermentable oligosaccharides, disaccharides,
monosaccharides, and polyols (FODMAP) can cause symptoms of
diarrhea andurgency (8). Thesehighly fermentable carbohydrates can
affect stool consistency by 2 mechanisms; the first is a pure osmotic
effect by the poorly absorbed carbohydrates themselves drawingwater
into the stool and the second is bacterial fermentation leading to the
production of short-chain fatty acids, which increase the osmotic load
and accelerate intestinal transit.

Restricting dietary FODMAP intake reduces symptoms in pa-
tients with irritable bowel syndrome (IBS) (9–13). Therefore, it is
reasonable to hypothesize that a low FODMAP diet (LFD) might
offer clinical benefits to patients with FI, in which up to two-thirds
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of patients experience loose, frequent stools and urgency (2,4). We
performed a retrospective case series of 65 patients with FI due to
loose stool, inwhich64%of subjects reported a reduction in their FI
symptomswith anLFD (14). Therefore, the aimof this studywas to
conduct a randomized, controlled trial to compare the effectiveness
of an LFD vs psyllium on clinical outcomes in patients with FI and
loose stools.

METHODS

Study participants

The study was approved by the University of Michigan In-
stitutional Review board and registered on Clinicaltrials.gov
(NCT02828384). Subjects 18 years and older who met Rome III
criteria for functional fecal incontinence were recruited from the
Gastroenterology Clinics and Michigan Bowel Control Program
Clinic at Michigan Medicine Health System. Eligible criteria in-
cluded adult FI patients who experienced at least 1 FI episode
associated with loose stool per week as defined by Bristol Stool
Form Scale (BSFS, Type 5, 6, or 7) and occurring for at least 3
months. A mean weekly BSFS of a 5, 6, or 7 was not required for
inclusion. Exclusion criteria included the following: cognitive
dysfunction or inability to provide or understandwritten informed
consent, abnormal innervation caused by lesion(s)within the brain
(e.g., dementia), spinal cord, or sacral nerve roots, or mixed lesions
(e.g., multiple sclerosis), or as part of a generalized peripheral or
autonomic neuropathy (e.g., due to diabetes), anal sphincter ab-
normalities associated with a multisystem disease (e.g., sclero-
derma), structural or neurogenic abnormalities believed to be the
major or primary cause of fecal incontinence, overflow diarrhea
due to fecal loading, pregnancy, solid stool FI only, comorbid

medical problems that may affect gastrointestinal transit or mo-
tility such as inflammatory bowel disease, extraintestinal diseases
known to affect the gastrointestinal system (i.e., scleroderma and
unstable thyroid disease), severe renal or hepatic disease, previous
abdominal surgery other than appendectomy, cholecystectomy,
and gynecologic/urologic surgery if performed less than 6 months
before enrollment, previous treatment with an LFD, concurrent
medications not permitted including probiotics, antibiotics, or
narcotics, and active participation in another form of dietary
therapy.

Randomization and interventions

After a 2-week screening period, eligible patients were random-
ized by computer generation in a 1:1 ratio to a dietitian-led LFDvs
6 g/d psyllium for 4 weeks. Participants who were randomized to
the LFD group met with an experienced, specially trained regis-
tered dietician (RD) at the Michigan Clinical Research Unit
(MCRU). For practical reasons, we were unable to blind partici-
pants to the study arm to which they were randomized. However,
the physicians analyzing the data were blinded as to which group
the patients were randomized. The MCRU dieticians adminis-
tered instructions in a standardized manner using teaching ma-
terials published from Monash University and created at
Michigan Medicine. Standard dietary compliance measures used
in the counseling environment included prospectively recorded
3-day food diaries and 24-hour dietary recall at a 2-week and 4-
week visit with theMCRUdietician. Vital signs, bodymass index,
and adverse events were collected at each visit. Participants ran-
domized to psyllium arm were given standardized instructions
regarding the use of the daily supplement dosing. Using the

Figure 1. Flow chart of participants.
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Nutrition Data System for Research (NDSR) computer program,
food diaries were analyzed for fermentable carbohydrate
measurement.

Statistical analysis

The primary outcome was the proportion of treatment re-
sponders in each group, defined as a reduction in the number of FI
episodes by $50% compared with baseline. Key secondary out-
comes included fecal incontinence severity index (FISI) and fecal
incontinence quality of life (FIQL) scores in each treatment group
before and after the dietary intervention. Subjects also reported
daily stool consistency with a responder defined as a decrease in
mean daily BSFS value of 1 or more compared with baseline for 3
or greater of 4 treatment weeks. Stool frequency will be compared
for the 2 groups by the change from baseline in mean daily stool
frequency for each treatment week. The presence of urgency was
assessed by the inability “to hold my bowel movement long
enough to get to the bathroom” into the following 4 categories:
most of the time, some of the time, a little of the time, or none of
the time. Patients with a response of “most of the time” or “some
of the time” were designated as having urgency. A responder was
defined by a response of either “none of the time” or “a little of the
time” at weeks 3 and 4with the proportion of responders between
the 2 groups compared. Abdominal pain, discomfort, and fatigue
were measured using a daily numerical rating scale (NRS; 0, no

pain; 10, intolerable pain), with the change from baseline in daily
NRS scores averaged over each treatment week were compared
between the 2 groups. Differences in proportions were assessed
using Pearson x2 and differences in continuous variables used
Student t test. Because this was a pilot trial, we were assuming a
response rate of a 50% in the psyllium and LFD groups. A two-
sample t test formean differencewill have 80%power to detect the
difference between a mean of 2 at baseline and a mean of 1 at
follow-up for both the control and psyllium groups when the
sample size in each group is 17. Anticipating a dropout rate of
15%, this equates to a sample size of 20 for each of the 2 treatment
arms.We included 14 subjects in the LFD group and 9 subjects in
the psyllium group for the continuous outcome variable. A post
hoc power analysis for the difference in each group from baseline
toweek 4 (using a test of pairedmeans) showed power for the LFD
and psyllium groups at 0.64 and 0.83. The analysis also showed
that each group would need 75 subjects to achieve 80% power
with an average FI episodes at week 4 of 1 (standard deviation
[SD] 5 2) in the LFD group and .4 (SD 5 0.5) in the psyllium
group. Although powered for a continuous variable, we used the
aforementioned dichotomous outcome as our primary outcome
because this is the common FDA end point used in other FI
studies.

RESULTS

Demographics and primary end point

After screening, 58 patients consented for enrollment in the trial
(Figure 1). Forty-three subjects (86% women, 83% Caucasian,
and mean age 61.4 years) were randomized from October 2014
through May 2019, of which 37 patients completed the study (18
LFD and 19 psyllium) (Table 1). For both groups at baseline,
36.1%, 33.3%, and 25% reported FI with loose stool daily, weekly,
and monthly by FISI, respectively. For the primary outcome,
there was no statistically significant difference in the proportion
of treatment responders (.50% reduction in FI episodes [average
daily per specified study week] compared with baseline) for
treatment weeks 1–4 (Table 2). At the end of 4 weeks, 38.9% of the
LFD group and 50% of the psyllium group reported a 50% re-
duction in FI episodes when compared with baseline (P 5 .33).
Comparedwith baseline,mean FISI scores significantly improved
from baseline to week 4 with LFD (39.2 vs 32.6, P5 .02) but not
with psyllium (35.2 vs 32.5, P 5 .22) treatment. Compared with
baseline, the LFD group reported improvements in the FIQL
coping/behavior, depression/self-perception, and embarrass-
ment subscales (Table 3). The psyllium group reported im-
provement in FIQL coping/behavior subscale.

Episodes of FI in the LFD group by FISI subscales

At baseline, 36% of patients in the LFD group had daily episodes,
33% weekly episodes, and 25% monthly episodes, with 5%
reporting no episodes of FI with loose stool (Table 4). At the end
of 4 weeks, 17% experienced daily episodes, 36%weekly episodes,
31% monthly episodes, and 17% reported no episodes of FI with
loose stool. The LFD group had significant reduction in episodes of
FI with loose stool (P5 .01). There was no statistical difference in
the change in FI with gas (P5 .50) or FI with solid stool (P5 .53),
but significant reductionwas noted in the amount of FIwithmucus
after an LFD, with a P value of .02 with a largest proportion (27%)
shifting from daily or weekly episodes of mucus to experiencing
monthly or no episodes.

Table 1. Demographics and baseline characteristics of patients

Characteristic

Low FODMAP

(n 5 21)

Psyllium

(n5 22)

P
value

Average age, yr 63.8 6 17 64.8 6 11 .82

Average age, yr, n of patients (%) .7

32–58 8 (38) 7 (32)

61–70 7 (33) 6 (27)

71–98 6 (29) 9 (41)

Sex, n of patients (%) .41

Female 18 (82) 19 (90)

Race, n of patients (%) .38

White 19 (90) 17 (77)

Black 2 (10) 2 (9)

Asian 0 (0) 1 (5)

Unknown 0 (0) 2 (9)

Ever smoker, n of patients (%) .39

Yes 6 (32) 3 (19)

Average daily measures

Bristol Stool Form Scale 5.1 6 1

(3.4–7.0)

5.06 .9

(3.7–6.4)

.77

Stool frequency 3.1 6 1 3.66 1 .33

FI frequency 2.0 6 2 1.56 1 .32

Solid FI frequency 0.6 6 1 0.76 7 .93

Liquid FI frequency 1.3 6 1 0.86 1 .31

FI, fecal incontinence; FODMAP, fermentable oligosaccharides, disaccharides,
monosaccharides, and polyols.
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Episodes of FI in the psyllium group by FISI subscales

At baseline, 17% of patients in the psyllium group had daily ep-
isodes, 56%weekly episodes, and 22%monthly episodes, with 6%
reporting no episodes of FI with loose stool (Table 4). At the end
of 4 weeks, 11% had daily episodes, 37% weekly episodes, 32%
monthly episodes, and 21% no episodes of FI with loose stool.
There was a reduction in daily and weekly episodes of liquid stool
FI with an increase in those experiencing no episodes of FI with
psyllium supplement, but this was not statistically significant
(P 5 .19). There was no statistical difference in the change of FI
with gas (P 5 .52) and FI with mucus (P 5 .91) stool but sig-
nificant reduction in FI with solid stool with a P value of .002.

Response of LFD and psyllium by FIQL

At baseline, both LFD and psyllium groups reported quality of life
issues some of the time in the lifestyle, depression/self-perception,
and embarrassment FIQL categories (Table 3). Both participant
arms reported most of the time quality of life issues with the
coping/behavior category. At 4 weeks, in the LFD group, there
was significant improvement in coping/behavior, depression/
self-perception, and embarrassment domains. Although all FIQL
domains improved with psyllium treatment, only the coping/
behavior domain was statistically significant.

Average daily measures

There were no statistically significant differences in stool vari-
ables, except in FI frequency, among those participants in whom
we had daily data (Table 5). The LFD led to a statistically sig-
nificantly change in BSFS from types 5 to type 4. Both groups had
reduction in FI episodes, but it was statistically significant in the

psyllium arm for a within-group change from baseline to 4 weeks
(P 5 .0003) and between intervention arms (P , .0001). In the
LFD group, there was improvement in urgency, abdominal pain,
bloating, and fatigue, but these changes were not statistically
significant. Among the psyllium group, there was an increase in
urgency and bloating, with a slight reduction in abdominal pain
and fatigue. For urgency responder, both groups experienced an
improvement from baseline to week 4 with the LFD arm seeing a
14% improvement (P 5 .21) and the psyllium arm seeing a 25%
improvement (P5 .07). Themagnitude of improvement with the
LFD vs psyllium at 4 weeks was not statistically significant.

Nutritional data

Baseline dietary nutritional intake was similar in the 2 study
groups (Table 6). However, by the end of 4 weeks, nutritional
intake varied significantly between the 2 groups. Participants in
the LFD had a significant reduction in calories, carbohydrates,
monosaccharides, fructose, and lactose when compared with the
psyllium arm.

Side effects and study dropout

Both interventions were well tolerated by participants. For the
LFD arm, 11.1% of participants reported constipation, bloating,
and gas. For the psyllium arm, 15.7% reported gas, diarrhea, ab-
dominal cramping, and abdominal bloating. Two participants drop-
ped out from the LFD arm due to the highly restrictive nature of the
diet and ineffectiveness. In the psyllium arm, 4 participants dropped
out due to diarrhea (1), bloating and diarrhea (1), and ineffectiveness
(2). There were no serious adverse events or deaths reported.

DISCUSSION
In the first pilot study comparing LFD vs psyllium, there was no
difference in the proportion of patients who reported a 50% re-
duction of FI episodes. Subjects in the psyllium group reported a
greater reduction in overall FI episodes when compared with the
LFD.However, the LFDgroup reported consistent improvements
in FI severity and disease-related quality of life than those who
received psyllium. Using the FISI subscales, there was a statisti-
cally significant reduction in FI episodes due to liquid stool but
not in solid stool for subjects in the LFD arm. However, for the
psyllium arm, there was a statistically significant reduction in the
FI episodes due to solid stool but not to liquid stool in subject in
the psyllium arm. Our study provides further evidence for the use
of an LFD in themanagement of FI associatedwith loose stool and
confirms the utility of psyllium.

Table 3. Change in FIQL subscales from baseline to 4 weeks by intervention group

FIQL Category Low FODMAP Psyllium

Variable Baseline Week 4 P value within group Baseline Week 4 P value within group

Baseline vs week 4

Lifestyle 2.82 3.15 .06 2.79 2.91 .13

Coping/behavior 1.97 2.42 .03 1.89 2.06 .04

Depression/self-perception 2.76 3.15 .01 2.65 2.81 .11

Embarrassment 2.07 2.57 .01 2.02 2.16 .38

FIQL, fecal incontinence quality of life; FODMAP, fermentable oligosaccharides, disaccharides, monosaccharides, and polyols.

Table 2. Proportion (%) of subjects with ‡50% reduction in FI

episodes compared with baseline by treatment weeks

Variable Low FODMAP Psyllium P value

Treatment week

1 15.8 18.7 .81

2 31.6 37.5 .71

3 26.3 43.8 .27

4 38.9 50.0 .33

FI, fecal incontinence; FODMAP, fermentable oligosaccharides, disaccharides,
monosaccharides, and polyols.

Clinical and Translational Gastroenterology VOLUME 13 | MARCH 2022 www.clintranslgastro.com

FU
N
C
TI
O
N
A
L
G
I
D
IS
O
R
D
ER

S
Menees et al.4

http://www.clintranslgastro.com


Psyllium has been shown to reduce FI episodes in 3 ran-
domized controlled trials (6,7,15). In 2001, Bliss et al. published
the first pilot trial comparing psyllium vs gum Arabic vs placebo,
which demonstrated more than 50% reduction in FI with the use
of both those agents (6). In the psyllium arm (7.1 g), 21.4% of
subjects used loperamide. Bliss et al. then went on to publish in
2014, a single-blind, randomized controlled trial of 189 patients
comparing psyllium (14.6 g) vs gum Arabic vs carboxymethyl-
cellulose vs placebo on FI frequency (7). The authors demon-
strated a 50% reduction with psyllium, with no change with gum
Arabic or placebo and almost a one-third increase of FI events

with carboxymethylcellulose (4% of the psyllium arm used loper-
amide). Finally, Markland et al. compared psyllium (7.4 mg/d) vs
loperamide in a randomized, double-blind, placebo-controlled
crossover trial (FIRM). The authors found no difference between
both arms with approximately 33% reduction in FI episodes (15).
Our study used the similar psyllium dosing similar to the Bliss
2001 pilot trial and the FIRM trial, and we demonstrated similar
and greater efficacy of FI episode reductions with the use of low-
dose psyllium and without the use of loperamide, respectively. It
is interesting to point out that we found more evidence for re-
duction of FI with solid stool for psyllium and no significant

Table 5. The effect of dietary intervention on individual symptoms

Variable

Low FODMAP (n 5 14) Psyllium (n 5 9)

P value between

groupsBaseline Week 4 Difference

P value within

group Baseline Week 4 Difference

P value within

group

Baseline vs week 4

Bristol Stool Form Scale,

mean 6 SD

5.36 1 4.4 6 1 20.9 .02 4.6 6 0.7 4.36 1 20.3 .43 .27

Stool frequency, mean 6

SD

3.26 1 2.6 6 9 20.6 .14 3.3 6 1 2.86 0.6 20.5 .17 .83

FI Frequency, mean 6 SD 2.26 2 1 6 2 21.2 .13 1.1 6 0.7 0.46 0.5 20.7 .0003 , .0001

Solid FI frequency,mean6

SD

.66 2 0.4 6 1 20.2 .66 0.9 6 0.8 0.36 0.1 20.6 .003 .49

Liquid FI frequency, mean

6 SD

1.46 1.3 0.6 6 0.8 20.8 .08 0.3 6 0.5 0.16 0.2 20.2 .15 .20

Variable

Low FODMAP (n 5 14) Psyllium (n 5 10)

P Value between

groupsWeek 1 Week 4 Difference

P Value within

group Week 1 Week 4 Difference

P Value within

group

Week 1 vs week 4

Urgency, mean 6 SD 4.36 3 3.46 2 20.9 .15 3.5 6 2 3.86 3 10.3 .7 .20

Abdominal pain, mean

6 SD

2.26 2 1.56 2 20.7 .18 1.5 6 1 1.36 2 20.2 .63 .12

Bloating, mean 6 SD 2.66 2 2.36 2 20.3 .62 1.6 6 1 2.26 2 10.6 .23 .27

Fatigue, mean 6 SD 4.26 2 3.26 3 20.9 .11 3.5 6 4 3.36 2.6 20.2 .8 .50

Between-group P values refer to the change from baseline between groups at week 4 for low FODMAP and psyllium subjects.
FI, fecal incontinence; FODMAP, fermentable oligosaccharides, disaccharides, monosaccharides, and polyols.

Table 4. Change in FISI subscale, liquid stool incontinence, from baseline to 4 weeks by intervention group

FIQL Category Low FODMAP Psyllium

Variable Baseline Week 4 P value within group Baseline Week 4 P value within group

Liquid stool incontinence

Baseline vs week 4

Daily FI 36% 17% 17% 11%

Weekly FI 33% 36% 56% 39%

Monthly FI 25% 31% .02 22% 28% .11

No FI 5% 17% 6% 22%

FI, fecal incontinence; FIQL, fecal incontinence quality of life; FISI, fecal incontinence severity index; FODMAP, fermentable oligosaccharides, disaccharides,
monosaccharides, and polyols.
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improvement in the FI with loose stool using FISI subscores;
however, psyllium did outperform a low FODMAP diet in re-
ducing FI episodes.

Our randomized controlled trial is the first of its kind to assess
the effect of a specific dietary modification, a low FODMAP diet,
on FI incidence. We previously published a 5-year retrospective
chart review in patients with FI and loose stools without alarming
features who were recommended a low FODMAP diet and un-
derwent formal dietary instruction with a GI dietician. Sixty-five
patients were included and with the use of a low FODMAP diet,
64.6% reported a reduction in FI episodes with 35% having
complete continence on the low FODMAP diet. This recorded
response was higher than the primary outcome results of this
study. However, despite randomization, participants in the LFD
arm did have more severe symptoms with a higher percentage
having daily FI when compared to those in the psyllium arm.We
observed significant reduction in the FISI score for liquid stool,
whichmay be a better reflection of what the low FODMAP diet is
meant to accomplish. From the IBS literature, a diet low in fer-
mentable carbohydrates has demonstrated efficacy in IBS patients
(9,12,16). Fermentable carbohydrates can be powerful osmotic
agents, drawing water into the stool and overwhelming colonic
absorption leading to loose stool (8). Therefore, we found evi-
dence to support the use of a low FODMAP diet in FI with loose
stool if trained dieticians are available to lead patients through the
3 phases of the low FODMAP diet.

Our study has a number of limitations. This study is a pilot
trial, and as such, the sample size is modest. Furthermore, we had
incomplete data due to a lack of daily symptom scores for a
number of study participants (4 LFD arm and 9 psyllium arm),
which affected our primary outcome and final data analysis. Our
study is underpowered for a dichotomous outcome. Despite our

efforts to recruit participants with FI and loose stool, some of the
enrolled participants at baseline did not have FI nor loose stools
by the FISI. These participants did qualify for the study in a 2-
week screening period, which also highlights the variability of FI
and stool consistency. This could have affected the effect of the
LFD. Our findings also have implications on future clinical trial
design. For future FI dietary studies, it would be judicious to
consider a longer run-in period to ensure participant eligibility.
Finally, we included type 5 on the BSFS, which is defined as soft
blobs with clear-cut edges in our inclusion criteria for the FI
episodes. In clinical practice, we have found that anything less
than a formed stool can precipitate FI.

In conclusion, through a randomized controlled trial, we
found that both psyllium and low FODMAP diet reduced FI
episodes in patients with FI and loose stool. We add further ev-
idence to the literature for the use of psyllium as a first-line
treatment and new data for the use for a low FODMAPdiet led by
trained dieticians. The lowFODMAPdiet reduced FI severity and
improved quality of life in 3 of the 4 subscales of FIQOL whereas
psyllium did not significantly reduce FI severity but improved
quality of life in the coping/behavior subscale only. Our pre-
liminary study suggested both an LFD and psyllium are viable
treatment options for patients with FI and loose stools.
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Study Highlights

WHAT IS KNOWN

3 Foods high in fermentable oligosaccharides, disaccharides,
monosaccharides, and polyols (FODMAP) can lead to
diarrhea and fecal incontinence (FI).

3 Psyllium reduces FI frequency.

WHAT IS NEW HERE

3 Dietary measures of low FODMAP or psyllium reduced FI
frequency.

3 A low FODMAP diet reduced the FI severity.
3 A lowFODMAPdiet improved the quality of life in patients with

FI.
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