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ABSTRACT

Gastrointestinal infection can be caused by pathogenic contamination leading to an intestinal
microflora imbalance and may lead to disease or other symptoms. Consequently, a modification that
balances microflora in the gut is a good alternative for preventing disease or symptoms. This study is a
randomized controlled trial, comparing the effect of synbiotic supplementation on stool frequency and
stool consistency between intervention and placebo groups for 12 weeks. Self-reported bowel habits
were made based on the Bristol Stool Scale. The statistical analysis included paired t-test to analyze
data within groups, as well as independent t-test to analyze data between groups. In addition, the Chi-
square test or Fisher's exact test was used to analyze the difference in stool consistency. Results
showed that stool frequency remained unchanged within and between groups. However, stool
consistency was significantly different between groups. Comparison between normal stools (Type 4-5)
and abnormal stools (Hard stool type 1-2 and loose stool type 6-7), the synbiotic supplementation group
had a significantly higher normal stools than in the placebo group. This study concludes that synbiotic
supplementation for 12 weeks does not affect stool frequency when compared within and between

groups, but it significantly affected a change in stool consistency to an improved normal stool type.
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Introduction

The rapidly changing environment,
climate, and demographics have affected
several pathogens, thus making them more
adaptable and stronger'. In addition, air
pollution, toxins, or pathogens are generated by
contaminated air, water, and food, which can
cause infectious diseases’. The Institute for
Health Metrics and Evaluation has reported an
increasing mortality rate due to diarrheal
diseases®. Public health statistics in Thailand
for 2018 revealed the mortality rate was 29.4
per 100,000 population annually’. Recurring
diarrheal diseases may cause irritable bowel
syndrome and its symptoms, such as
abdominal pain related to defecation, as well as
changes in stool characteristics or stool
frequencys. It may also lead to inappropriate
use of antibiotics and to microbiome dysbiosis
in the gastrointestinal tract®’. However, an
adaptation of microflora using a synbiotic in the
gut has a potential to alleviate and prevent

symptomsg.

Synbiotic is a dietary supplement mixture
of probiotics and prebiotics that beneficially
affects the host by improving the survival and
activity of beneficial microorganisms in the gut.
These two coexisting components generate a
synergistic effect to enhance efficacy, working
directly through probiotic and prebiotic
elements®. By the definition, a probiotic is
comprised of live microorganisms that under
adequate and suitable conditions can provide a
host with health benefits'®. A prebiotic is a non-
digestible fiber resistant to acid, bile salt, and
enzymes that stimulates and improves the

beneficial activity of microorganisms present in

11,12

the colon "'“. This synbiotic activity induces
modifications of microbiota in the
9,11,13

gastrointestinal tract . The activity increases
Lactobacilli and Bifidobacterial but decreases
levels of hazard microorganisms, such as
Coliforms and Clostridia. Those actions
reduce the risk factors for several diseases and
improve bowel movement, the absorption of
minerals' and antioxidants, improves immune
function’® and reduces inflammation'®. This
study was primarily interested in the probiotic
Bacillus coagulans and the prebiotic inulin as
the synbiotic as they affect defecation among
Thai adults with gastrointestinal disorders.
Employing a randomized controlled trial, this
study compared the effect of synbiotic
supplementation on defecation in terms of stool
frequency and stool consistency between

intervention and placebo groups.

Materials and methods

This study’s sample size was calculated
based on a study by Kimmel et al."” in which
each group had least 16 participants and
adding drop-out rate. Therefore, the participants
each group was 25 participants. This study’s
participants comprised both males and females,
aged between 18 and 60 years, had a body
mass index of 23.0-29.9 kg/mz. The participants
presented symptoms of discomfort or
abdominal pain and/or changing stool
frequency and/or consistency. They had no
chronic diseases, were non-smokers and non-
drinkers of alcoholic beverages, and were not
taking prebiotic or probiotic supplements.
Exclusion criteria  consisted of illness,
pregnancy or lactation status, use of antibiotics
or laxatives, and compliance less than 70%.

The study advertised for volunteers using
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online postings and an application on Rajavithi
Campus, Mahidol University. All volunteers who
were enrolled in the trial adhered to the
inclusion criteria. They were screened and each
person was interviewed by telephone. The
participants were randomized by drawing lots
for placement in the synbiotic (intervention) or
placebo groups. Each group had 25
participants and received five tablets of a daily
supplement in the morning for 12 weeks. The
intervention group received daily synbiotic
tablets containing 1.4 gram of inulin and 500
million CFU of Bacillus coagulans GBI-30
(BALANCE Synbiotic Tablets Yoghurt Flavor).
The placebo group received supplements
similar in appearance and smell to the synbiotic
group, but the placebo supplement tablets did
not include a probiotic and a prebiotic. The
participants were advised to maintain their
dietary habits and physical activity throughout
the study. At week 0, the data collected for
defecation included daily self-reported bowel
habits in terms of stool frequency and stool
consistency based on the 7-point Bristol Stool
Scale. This scale evaluates stool form in
humans who have a gastrointestinal disorder.
The classified 7-point scale includes: Type 1:
the stool is hard and separates into pieces;
Type 2: the stool is hard and long or in a
sausage shape with a rough surface; Type 3:
the stool has a hard and long shape with a
cracked surface; Type 4: the stool has a soft,
long shape with a smooth surface; Type 5: the
stool has a very soft, droplet shape with
separating clear edges; Type 6: the stool has a
very soft to mushy consistency with tattered
edges; and Type 7: the stool is liquid without

solid adulteration™®.

Statistical analysis

Statistical analysis was conducted using
SPSS for Windows Version 18. All data
differences were statistically significant at P-
value less than 0.05. Baseline characteristics
were present as mean + SEM and sex was
reported as Number (%). Stool frequency was
presented as Mean + SD. Comparisons were
made at two weeks and included the initial start
and end of the trial. Comparisons were made
between the two groups using paired t-test and
independent t-test, respectively. In addition,
stool consistency as presented by stool type
group (hard, normal, loose stool) and classified
in terms of stool type by normal (Type 3-5) and
abnormal stools (Type 1-2 as hard stool, type
6-7 as loose stool)19 were also reported as
percent (%) using Chi-square test or Fisher's
exact test to compare the relation of receiving
the intervention to stool consistency. These
tests assessed independent outcomes
associated between the two variables when
comparing groupszo. This study received ethical
approval by the committee on human research
in the Faculty of Public Health, Mahidol
University, Approval number COA. No. MUPH
2019-047.

Results

At the end of the study, 46 participants
had fully completed the intervention, 22 and 24
participants in the synbiotic and the placebo
group, respectively (Figure 1). Baseline
characteristics of the synbiotic and placebo
groups in terms of sex, age, weight, body mass
index, and body fat percentage were not
significantly different between groups (Table 1).

After the intervention period, comparison of

http://www.Nutritionthailand.org



30 | @ Journal of Nutrition Association of Thailand. Vol.56, No.1, January-June, 2021

ISSN 2630-0060 (Online)

stool frequency (times/week) between groups
did not differ and results compared within
groups remained steady from baseline to the
trials’ end (p>0.05) (Table 2). Stool consistency
was present as number and percentages (%)
by type of defecation consisting of hard,
normal, and loose stool. There was a significant
difference between the synbiotic and the

placebo groups from week 7 (p=0.007) to week

12 (p=0.044) (Table 3). Similarly, by
recategorization of defecation to be normal
stool type (Type 3-5) and abnormal stool type
(Type 1-2 as hard stool, Type 6-7 as loose
stool), there was a significant difference
between the synbiotic group and placebo group
from week 7-12. (Table 4) These results
showed that receiving the synbiotic supplement

was affected the stool consistency.

Response to advertisement (n = 96)

v

Exclude (n = 46)

Assessed for eligibility (n = 50)

v

Randomization (n = 50)

Synbiotic group (n = 25)

Placebo group (n = 25)

Excluded (n = 3)
® Self-reason (n = 2)

® |Lost to follow up (n = 1)

\ 4

Excluded (n = 1)

® Self-reason (n = 1)

\ 4

Completed (n = 22)

Completed (n = 24)

Figure 1 Details of participant recruitment and withdrawal
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Table 1 Baseline characteristics of synbiotic and placebo groups

Characteristic Synbiotic (n=17) Placebo (n=17) P-value
Female (%) 13 (76.47%) 11 (64.71%) 0.452°
Male (%) 4 (23.53%) 6 (35.29%)
Age (years) 3459 +2.72 35.82 £ 2.92 0.759°
Weight (Kg) 67.45 £ 2.76 68.68 + 2.64 0.748°
BMI (Kg/m?) 2543 + 0.77 2797 + 119 0.083°
Body fat percentage 31.85 £ 1.97 34.56 + 2.42 0.391°
? Comparison between the intervention and the placebo groups by Independent t-test
b Comparison between the intervention and the placebo groups by Chi-Square Test
Table 2 Stool frequency (average times/week) of participants by treatment period
Study period; Mean*SD
Study group P-value®
Week 0 Week 12
Synbiotic 8.65 + 3.57 8.00 + 2.74 0.272
Placebo 7.59 + 2.96 8.00 + 3.20 0.248
P-value® 0.353 1.000
& Comparing Mean + SD within group between weeks 0 and 12 by Paired Samples T-test
b Comparing Mean + SD between synbiotic and placebo groups by Independent-Samples T-test
Table 3 Number (%) of participants showing stool consistency during the study period
Stool Study period; n (%)
SR D consistency W
eek 0 Week 1-3 Week 4-6 Week 7-9 Week 10-12
Synbiotic 1-2 (Hard) 4 (23.5%) 3 (17.6%) 2 (11.8%) 0 (0%) 0 (0%)
3-5 (Normal) 6 (35.3%) 10 (58.8%) 12 (70.6%) 17 (100%) 17 (100%)
6-7 (Loose) 7 (41.2%) 4 (23.5%) 3 (17.6%) 0 (0%) 0 (0%)
Placebo 1-2 (Hard) 3 (17.6%) 2 (11.8%) 3 (17.6%) 3 (17.6%) 0 (0%)
3-5 (Normal) 5 (29.4%) 8 (47.1%) 11 (64.7%) 10 (58.8%) 12 (70.6%)
6-7 (Loose) 9 (52.9%) 7 (41.2%) 3 (17.6%) 4 (23.5%) 5 (29.4%)
P-value® 0.822 0.634 1.000 0.007 0.044

# Comparing number (%) between synbiotic and placebo groups using Fisher-exact test
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Table 4 Number (%) of participants showing stool consistency as normal or abnormal stool type during

the study period

Study period; n (%)

Stool
Study groups

consistency Week 0 Week 1-3 Week 4-6 Week 7-9 Week 10-12

Synbiotic Normal 6 (35.3%) 10 (58.8%) 12 (70.6%) 17 (100%) 17 (100%)
Abnormal 11 (64.7%) 7 (41.2%) 5 (29.4%) 0 (0.00%) 0 (0.00%)

Placebo Normal 5 (29.4%) 8 (47.1%) 11 (64.7%) 10 (58.8%) 12 (70.6%)
Abnormal 12 (70.6%) 9 (52.9%) 6 (35.3%) 7 (41.2%) 5 (29.4%)

P-value 0.714° 0.492° 0.714° 0.007° 0.044°

# Comparing number (%) between synbiotic and placebo groups using Chi-square test

° Comparing number (%) between synbiotic and placebo groups using Fisher-exact test

Discussion

This study compared the effect of
synbiotic supplementation on stool frequency
and stool consistency between intervention and
placebo groups for 12 weeks. Results showed
that the consumption of synbiotic
supplementation for 12 weeks does not cause
a significant difference in stool frequency
between the synbiotic and placebo groups. Our
findings are similar to a previous study by
Vaisman et al. that reported the effect of
galacto-oligosaccharide (GOS) and fructo-
oligosaccharides (FOS) among children with
acute diarrhea. Their results showed a decline
in stool frequency but was not significantly
different between group321. Our results are
consistent with other findings, which showed
that prebiotic chicory-derived inulin-type fructan
at a daily intake of inulin 8 gram for 4 weeks
did not change stool frequency for patients with
moderate  abdominal  discomfort  without

diarrhea®. In contrast, in an earlier study of a

probiotic that was identical to the Bacillus

coagulans strain, Majeed et al. reported that
Bacillus coagulans at a daily dose of 2 x 10°
CFU significantly reduced stool frequency for
90 days among patients with diarrhea-
predominant irritable bowel syndromes (IBS)ZS.
Nevertheless, this trial concentrated on adults
who had gastrointestinal disorders  with
recurrent constipation and diarrhea. The
participants in the present study received a
synbiotic supplement containing 1.4 gram of
inulin and 500 milion CFU of Bacillus
coagulans GBI-30. A previous study on
gastrointestinal function confirmed that stool
frequency remained unchanged and may be
due to other factors during the intervention
period24. In addition, Kelly et al. found an
effective dose of at least 25 to 5 gram
prebiotic as inulin-type might be affected by
Bifidobacterium  strains®®>.  This  finding
demonstrated the unchanging number of stools
during an intervention may be affected by
several factors including food consumption,

exercise, life style, and characteristics of an
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individual,”* such as age over 35 vyears,
especially among older females who have
lower stool frequency’®. Moreover, sex
hormones play a crucial role in modulating
stress and gut motility associated with the
neural and emotional systems”. A probiotic
dose at 10'-10"" CFU/day, which is the
recommended dosage, has a greater effect on
acute infectious diarrhea®. These factor may
affect the appearance and progression of most
common functional gastrointestinal disorders®’.

This study showed statistical difference
in stool consistency between groups, a result
that is similar to a previous study. Consumption
of galacto-oligosaccharide (GOS) and fructo-
oligosaccharides (FOS) changed stool
characteristics from loose to hard”'. Prebiotic of
inulin-type can maintain the colonic microbiota

as Bifidobacteria and Lactobacillus®®™

by
improved epithelial barrier function, improved
host defense immunity, and inhibited
translocation pathogens“. In addition, the
probiotic Bacillus coagulans 2 billions CFU was
found to improve stool consistency,?* which is
similar to that reported by Rogha et al. Bacillus
coagulans (15 x 10" Spores) contained in a
synbiotic decreased watery stool frequency
after the intervention among adults with irritable
bowel disease®™. This situation influenced the
intestinal environment and reduced toxic
metabolites®. The possible mechanism acts as
a synbiotic via probiotic and prebiotic action.
Bacillus coagulans and inulin act by increasing
fermentation in the gut that provides induced
SCFAs products such as butyrate, propionate,

3% This stimulates excretion

and acetate acids
of mucus in the intestine that supports and

strengthens the epithelium layer and has the

potential to affect intestinal homeostasis which
increases  counts of  Lactobacilli  and
Bifidobacteria species but inhibits the number
of E. coli, Bacteroides, Clostridia and other

pathogens36'37.

It thus affects gut mucosal
barrier integrityzg. Furthermore, gut microbiota
diversity is correlated with nutrient mobility,
water activity, and transit time of feces in the
large intestine. These factors affect the growth
rate of bacteria in a selective manner and is
strongly related to microbiota composition,
hence, might also improve stool consistency
characteristics™®.

This study’s results regarding stool
consistency might be due to increasing
microbial diversity by synbiotic action that
affects stool characteristics. The proportion of
normal stools that were soft and sausage like
in the synbiotic group was greater than that in
the placebo group. One limitation of the trial
was that participants did not record information
about the stool charactersitics in the daily
report after defecating, in spite of being
reminded to do so immediately on the day. This
could affect the accuracy of the stool
information. Additionally, the prebiotic in this
study is 1.4 gram which may reduce
gastrointestinal disorder, it is not adequate for
improvement. Hence, a future study should
entail an increasing intake of the prebiotic dose

to better determine treatment efficacy.

Conclusions

Results on the consumption of a
synbiotic supplement on defecation among
adults with a gastrointestinal disorder for 12
consecutive weeks showed that the stool

frequency did not significantly differ between
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baseline to the end of the trial. Comparison
between intervention and placebo groups in
terms of stool consistency, however, indicated
significant stool characteristics wherein hard
stool (Type 1-2) and loose stool (Type 6-7)
types changed to the normal stool (Type 3-5)
type from week 7 onwards in the intervention
group. Likewise, significantly difference was
evident in terms of changes from abnormal
normal stools when

stools to compared

between the synbiotic and placebo groups.
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