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Abstract

Aim: The aim of this study was to analyze the effect of probiotics on quality of life
and depressive symptoms in patients with diarrhea-predominant irritable bowel syndrome
(IBS) and moderate or severe depressive mood.
Materials and Methods: Patients diagnosed with diarrhea-predominant IBS using the
Rome IV criteria and Bristol Stool Form Scale and with moderate or severe depressive
symptoms according to the Beck Depression Inventory comprised the study participants.
The patients were randomized and divided into two groups as the medication only group
and the medication + probiotic group. The IBS 36 questionnaire and Beck’s Depression
Inventory were administered to all patients in the first and second groups and the scores
were recorded.
Results: The change in IBS-36 scores from the beginning to the 10th week was significant
in both groups (p<0.001). According to the IBS-36, the median change from the beginning
to the 10th week was 32 for the medication group and 48 for the medication + probiotic
group. The change in the Beck’s Depression Inventory scores from the beginning to the
10th week was significant in both the medication group and the medication + probiotic
group (p<0.001). According to the Beck’s Depression Inventory, the median change from
the beginning to the 10th week was 7 for the medication group and 9.5 for the medication
+ probiotic group.
Conclusion: In the treatment of diarrhea-predominant IBS patients, the use of probiotics
together with traditional drugs will improve quality of life by reducing both gastrointestinal
symptoms and psychological symptoms.

Copyright © 2023 The author(s) - Available online at www.annalsmedres.org. This is an Open Access article distributed
under the terms of Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.

Introduction
Irritable bowel syndrome (IBS) is a functional bowel dis-
ease characterized by abdominal pain, gas, bloating, and
changes in bowel movements. It is extremely prevalent
worldwide and has a significant impact on quality of
life. IBS is divided into 4 types according to the Bris-
tol stool scale: diarrhea-predominant IBS, constipation-
predominant IBS, mixed type IBS, and unsub typed IBS
[1]. Many factors have been blamed for the etiology includ-
ing atrophy of the gut microbiota, impaired mucosal im-
mune activation, visceral hypersensitivity, infections, and
stress [2]. Due to its beneficial effects on microbiota, the
usage of probiotics is now more prevalent than ever [3].
The World Health Organization defines probiotics as living
bacteria that promote host health when consumed in suffi-
cient quantities [4]. Probiotics reduce abdominal bloating
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and abdominal pain, inhibit proinflammatory cytokine re-
lease and stimulate anti-inflammatory cytokine release [5].
Furthermore, they prevent harmful germs from adhering to
the intestinal surface, enable their elimination with feces,
and have a beneficial effect on intestinal flora by tight-
ening the tight junction channels that regulate intestinal
permeability [6,7]. In recent years, a second probiotic ef-
fect that may be useful in the treatment of IBS has come
to the fore. Studies examining the brain-gut axis indicate
that bacteria in the gastrointestinal tract are related to
the central nervous system and imply that microbiota ex-
change through probiotics would be efficient at producing
psychologically positive benefits [8-10]. Psychobiotics are
probiotics that have mentally positive benefits by affect-
ing the central nervous system [11,12]. Lactobacillus and
Bifidobacterium are the primary psychobiotic probiotics.
Thus far, the majority of studies on the topic have been
undertaken on animals and healthy people while studies on
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Figure 1. Bristol Stool Form Scale.

individuals with psychological illnesses are scarce. Given
that IBS is frequently associated with psychological dis-
orders such as depression and anxiety and that certain
probiotics are effective for both gastrointestinal symptoms
and psychological disorders, it was presumed that their
use would be particularly advantageous in this patient
group. Studies have shown that the most common type of
IBS is diarrhea-predominant type and psychological disor-
ders such as depression and anxiety are most common in
diarrhea-predominant IBS patients. Therefore, the aim of
the present study was to analyze the effect of probiotics
on quality of life and depressive symptoms in patients with
diarrhea-predominant irritable bowel syndrome and mod-
erate or severe depressive mood.

Materials and Methods

This study was a single-centered, cross-sectional study.
For the power analysis, Bülent Baran’s thesis was used
as reference [13]. According to the results of this study,
the IBS-36 score decreased from 84 to 32 in the treatment
group and from 85 to 69 in the control group. The differ-
ence in decline between the treatment and control groups
was approximately 36 units (treatment group SD:35, con-
trol group SD:40). In the study, the number of sam-
ples per group was calculated as 19 with a Type 1 er-
ror α=0.05 and the power of the study (1-β) = 80%. At
least 23 people per group should be included in the study
with the missing data supplement. Sample calculation
was performed using the MedCalc® Statistical Software
version 20.027 (MedCalc Software Ltd, Ostend, Belgium;
https://www.medcalc.org; 2022). Male and female pa-
tients between the ages of 18 and 65 who were admitted to
the Istanbul Medipol University Internal Medicine outpa-

tient clinic and diagnosed with diarrhea-predominant IBS
using the Rome IV criteria and Bristol Stool Form Scale
(BSFS) and with moderate or severe depressive symptoms
according to the Beck Depression Inventory comprised
the study participants. Patients were informed about the
study and written informed consent was obtained.
According to the Rome IV criteria, IBS is defined as re-
current abdominal pain on average at least 1 day/week
in the last 3 months, and is associated with two or more
of the following criteria: related to defecation, associated
with a change in the frequency of stool, and associated
with a change in form (appearance) of stool. These cri-
teria should have occurred over the last 3 months with
symptom onset at least 6 months prior to diagnosis [14].
The BSFS defines IBS-D as having more than 25% loose
stool (Type 6 or 7) and less than 25% hard stool (Type 1
or 2) (Figure 1) [15].

Inclusion criteria
• Age 18-65

• Diarrhea-predominant IBS diagnosis according to the
Rome IV diagnostic criteria and the Bristol Stool
Scale

• Moderate or severe depressed mood in accordance
with the Beck Depression Inventory (score of 17-63).

Exclusion criteria
• Thyroid dysfunction

• Liver dysfunction

• Renal dysfunction Acute / Chronic Infection

• Malignancy

• Inflammatory Bowel Disease

• Lactose Intolerance

• Use of medication that affects bowel movements

• Pregnancy

• Suicidal thoughts

• Smoking

• Use of medication / herbal agents (St. John’s wort,
lavender, etc.) that affect mood

• Receiving therapy for depression at present / within
the last 6 months.

Examinations
A detailed medical history of patients was obtained, and
physical examination was performed. Tests including com-
plete blood count, kidney function tests, liver function
tests, serum electrolytes, C-reactive protein, erythrocyte
sedimentation rate, thyroid function tests, fecal occult
blood tests, and stool microscopy tests were performed
on all patients participating in the study. Moreover, anti-
endomysium and anti-gliadin antibodies were tested for
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celiac disease. Blood samples of the patients were taken
between 8:00 a.m. and 10:00 a.m. on an empty stomach.
Endoscopic screening was performed on patients over 50
years of age who had concerning symptoms. As a result of
these examinations, 3 patients were diagnosed with sub-
clinical hyperthyroidism, 1 patient with rectal cancer, 2
patients with inflammatory bowel disease, 6 patients with
infectious gastroenteritis, and were all excluded from the
study. The study was completed with a total of 53 patients
(26 males, and 27 females) after 9 patients dropped out.

Randomization
The patients were randomized to form two parallel groups
according to the order of arrival, with the first patient
in the medication group, and the second patient in the
medication + probiotic group.

Intervention
After randomization, the IBS 36 questionnaire and Beck’s
Depression Inventory were administered to all patients in
the first and second groups and the scores were recorded.
The first group received the antispasmodic pinaverium
bromide 50 mg 3x1 posology and the second group received
pinaverium bromide 50 mg 3x1 posology + one probi-
otic capsule containing Lactobacillus helveticus R0052- 3.
596x10*9 cfu + Bifidobacterium longum R0175- 0.4x10*9
cfu + Lactobacillus rhamnosus R0011- 1.332x10*9 cfu, in
total 5,326x10*9 cfu microorganisms. Patients were in-
structed to take the 50 mg pill of pinaverium with meals
and the probiotic capsule before sleeping. The patients
were informed about not using any medication that could
affect the gastrointestinal system and depressive symp-
toms throughout the study period. The patients were fol-
lowed up and treated for 10 weeks. At the end of 10 weeks,
the IBS-36 questionnaire and Beck’s Depression Inventory
were repeated in both groups. Both groups were evalu-
ated in terms of whether there was a significant difference
in baseline and post-treatment scores. Subsequently, the
groups were compared, and it was determined whether
there was a greater improvement in scores in the probi-
otics group. The association between baseline and post-
treatment IBS-36 scores and Beck’s Depression Inventory
scores was also examined.

IBS-36
Each participant was asked thirty-six questions specific to
IBS, which they were instructed to answer considering the
last 2 months. Each question was given an answer ranging
from 0 (never) to 6 (always), expressing how often the
problem in the question was encountered. The level of
quality of life for the pre-treatment period was measured
by summing the scores of the answers (a maximum of 216
points can be obtained on the IBS-36 with higher scores
indicating worsening quality of life) [16].

Ethical considerations
Approval for this research was obtained by the local ethics
committee (Istanbul Medipol University, Clinical Research
Ethics Committee, Date: 27/09/2022, Decision No: 810)
and the study was conducted in accordance with the
Helsinki Declaration principles.

Beck’s depression inventory

The Beck’s Depression Inventory consists of 21 questions.
Each question has four possible responses which are scored
between 0 and 3 points. A score of 0 to 9 indicates minor
depression, 10 to 16 mild depressions, 17 to 29 moderate
depression, and 30 to 63 indicates severe depression [17].

Statistical analysis

Descriptive statistics were used for the continuous vari-
ables (mean + standard deviation, median [minimum,
maximum]). Using the Shapiro-Wilks test, the adher-
ence of the data to a normal distribution was evaluated.
The Mann-Whitney U test was used to assess the con-
nection between two non-normally distributed continuous
variables. The Wilcoxon Signed Rank test was used to
examine the change between two continuous dependent
variables that did not conform to a normal distribution.
Statistical significance was accepted at 0.05. Analyses
were performed using the MedCalc Statistical Software
version 12.7.7 (MedCalc Software bvba, Ostend, Belgium;
http://www.medcalc.org; 2013).

Results

No statistically significant differences in age and gender
distributions were found in the study groups (Table 1).
The Beck’s Depression Inventory ratings changed sig-
nificantly between baseline and after therapy in the
medication-only group. The change in Beck’s Depression
Inventory ratings between baseline and post-treatment
was statistically significant in the medication + probiotic
group. While the median change from baseline to post-
treatment in the medication group was 7, this difference
was 9.5 in the medicine + probiotic group. The difference
was statistically significant (Mann Whitney U p=0.001)
(Table 2).
The change in IBS 36 scores at baseline and post-treatment
was statistically significant in the medication-only group.
The change in IBS 36 scores at baseline and post-treatment
periods in the medicine + probiotic group was statistically
significant. The median change from baseline to post-
treatment in the medication group was 32, while this dif-
ference was 48 in the medication + probiotic group. The
difference was statistically significant (Mann-Whitney U
p<0.001) (Table 3).
At baseline, there was a good, positive, statistically signif-
icant correlation between the Beck Depression Inventory
Score and IBS 36 Score. At 6 months, there was a weak,
positive, statistically significant correlation between the
two scores (Table 4).

Discussion

Within the scope of the present study, as a result of the
10-week treatment period, it was determined that depres-
sion symptoms decreased and quality of life increased, with
this improvement being considerably greater in the med-
ication + probiotics group than in the medication-only
group. Considering that IBS is a chronic disease charac-
terized by symptoms such as abdominal pain, gas, bloat-
ing, constipation, and diarrhea, which have a significant
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Table 1. Demographic data.

Distribution of Sex

n (%) Medication Medicine + Probiotic All patients p*

Sex

Male 13(48.1) 13(50) 26(49.1) 1.00
Female 14(51.9) 13(50) 27(50.9)

*Yates Continuity Correction.

Distribution of Age

Medication Medicine + Probiotic All patients p*

Mean± SD, n 39.3±16.3 39.8±14.2 39.6±15.2 0.918
Med (min-max) 36 (18-65) 36(19-62) 36 (18-65)

*Mann Whitney u test.

Table 2. Assessment of Beck’s depression inventory.

Medication Medicine + Probiotic

Beginning n=27 Week 10 n=27 Difference Beginning n=26 Week 10 n=26 Difference

Mean±SD, n 32.8±11.6 25.1±8.9 -7.7±6.7 30.9±11.8 19.8±8 -11.2±6.5
Med (min-max) 31(17-59) 24(12-48) -7(-29-0) 29(17-56) 19(10-44) -9.5(-26-(-1)
p <0.0012 <0.0011

1Wilcoxon Signed Rank test, 2Paired Sample test.

Table 3. Assessment of IBS 36.

Medication Medicine + Probiotic

Beginning n=27 Week 10 n=27 Difference Beginning n=26 Week 10 n=26 Difference

Mean±SD, n 168.9±22.1 132.6±18.7 -36.2±16.3 165.5±16.8 119±16.5 -46.5±16.8
Med (min-max) 161 (131-198) 133(102-169) -32(-70-(-10)) 167.5(130-198) 120(93-154) -48(-85-(-9))
p <0.0011 <0.0012

1Wilcoxon Signed Rank test, 2Paired Sample test.

Table 4. Examination of Correlation between BECK and
IBS-36.

r p

Beginning Beck x IBS-36 0.721 <0.001
6th Month Beck x IBS-36 0.303 0.027

Spearman’s Rho Correlation Coefficient.

impact on the quality of life and functionality of the pa-
tient, it is not surprising that quality of life and mood
improved as these symptoms subsided in the group using
only medication. On the other hand, the disease is closely
linked to psychological disorders such as anxiety and de-
pression, and it is anticipated that the use of an agent that
will affect both the gastrointestinal system and the central
nervous system will produce more positive results in this
complex and difficult disease. Bidirectional neuronal, hor-
monal, and immunologic connections between the central
nervous system and the gastrointestinal tract coordinate
digestion [18]. Among IBS patients, 40% are in the diar-
rhea predominant group. Diet and intestinal microbiota

play a significant role in the pathogenesis of IBS with di-
arrhea as the primary symptom [19,20]. The reason for
this is the fact that alterations in the gut microbiota re-
sult in increased intestinal wall permeability, colonization
by pathogenic microorganisms, and proinflammatory re-
sponse. Visceral hypersensitivity and disturbances in the
brain-gut axis result from the release of proinflammatory
cytokines, which interfere with the signaling of serotonin-
containing chromaffin cells in the enteral crypt epithelium
[21,22]. Further evidence of the effect of microbiota on IBS
is the frequency with which diarrhea-predominant IBS de-
velops following illness due to flora disruption [23]. Post-
acute infectious gastroenteritis IBS (Post-infectious-IBS)
occurs due to the deterioration of the microbiota and is
characterized by frequent recurrent diarrhea [24]. In the
United States, 1 in 6 adults develops foodborne gastroen-
teritis each year [25]. Therefore, many people are at risk of
developing PI-IBS. Estimates suggest that the prevalence
of PI-IBS in the population may be around 9% [26]. In
the treatment of diarrhea-predominant IBS, the FODMAP
diet (a diet low in fermentable oligosaccharides, disaccha-
rides, monosaccharides, and polyols) is used. Opioid re-
ceptor agonists, serotonin receptor antagonists, and an-
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tidepressants can also be used, but these treatments fre-
quently do not work alone [27-30]. According to the UK
National Institute for Health and Clinical Excellence, pro-
biotics are safe and highly effective for IBS [31]. Probiotic
agents should be used for a minimum of four weeks and
contain at least 10*6 cfu [32,33]. In the present study,
probiotics containing 10*9 cfu were used for 10 weeks.
Lactobacillus helveticus and Bifidobacterium longum are
the agents with the best documented psychobiotic effect
in the scientific literature, but the majority of investiga-
tions have been conducted on animals and healthy people
[12,34]. Tillisch et al. established via functional magnetic
resonance imaging that probiotics impact brain activity in
healthy subjects [35]. The usage of Lactobacillus helveticus
and Bifidobacterium longum for 30 days reduced depres-
sive symptoms and anxiety in a different study involving
55 healthy participants and evaluating mood using ques-
tionnaires identical to those used in the present study [36].
A study conducted in Japan in 2019 evaluated the effi-
cacy of long-term use of a tablet containing the Lactobacil-
lus gasseri CP2305 strain in healthy young adults. Sixty
Japanese medical students were randomized to receive a
tablet containing Lactobacillus gasseri CP2305 strain once
daily for 24 weeks in one group and a placebo in the other
group. At the end of the study, the anxiety level of the
students was measured with the Spielberger State Trait
Anxiety scale and their sleep quality was measured with
the Pittsburgh Sleep Quality Index. The results showed
that the use of probiotics both reduced anxiety and signifi-
cantly reduced sleep disturbance compared to placebo [37].
The 2016 study by Akkasheh et al. is the first investigation
into the effect of probiotics on major depressive disorder
patients. In this study, the Beck Depression Inventory
was utilized, and one group was administered citalopram
+ placebo while the other group was administered citalo-
pram + probiotic for 8 weeks. At the conclusion of the
study, the regression of depression symptoms was consider-
ably greater in the probiotics group [38]. In a double-blind,
placebo-controlled, randomized study of 79 depressive pa-
tients in New Zealand, one group received a placebo and
the other group received probiotics comprising Lactobacil-
lus helveticus and Bifidobacterium longum for 8 weeks. In
terms of depressed symptoms, this study discovered no sig-
nificant differences between the two groups [39]. However,
the probiotic agent was the sole medicine anticipated to
have mentally positive benefits in this study, and it was
directly compared to a placebo. Therefore, 8 weeks may
not have been long enough for the effect to manifest. In
addition, the majority of participants in this study exhib-
ited significant depressive symptoms which they had had
for a long time. A milder and shorter depression may per-
haps have had a positive result. The Royal Australian and
New Zealand College of Psychiatrists recently issued clin-
ical practice guidelines for stress-related mood disorders
given the tremendous burden of mood disorders in west-
ern countries, emphasizing that the therapeutic potential
of probiotics for low mood should not be overlooked [40].
In a meta-analysis examining the link of IBS subtypes with
anxiety and depression, a total of 10 studies, 885 patients,
and 1,384 healthy controls were analyzed. It was found
that anxiety and depression were significantly higher in

IBS patients than in healthy controls, and that anxiety
was particularly associated with IBS-C and IBS-D, while
depression was particularly associated with IBS-D [41]. In
accordance with this information, it was found that the
IBS-D patients who participated in the current study had
a poorer quality of life and severe depression symptoms at
baseline.

Limitations
This was a single-center study with 53 patients. Multicen-
ter studies with more patients are needed. Furthermore,
the use of pinaverium bromide alone was compared to the
use of pinaverium bromide with probiotics in the present
study. It is necessary to conduct studies that directly com-
pare placebo and probiotics in order to determine the state
of gastrointestinal symptoms and psychiatric issues in IBS
patients.

Conclusion
In the present study, it was found that the addition of pro-
biotics to standard treatment significantly reduced both
gastrointestinal and psychological symptoms as well as im-
proved quality of life in patients with IBS-D, the most
common type of IBS and the type most frequently associ-
ated with psychological disorders. No side effects related
to probiotic use were reported during the study. IBS is a
challenging disease that can progress with various symp-
toms in each patient. There is no single successful treat-
ment for each patient, and tailored treatment should be
conducted according to the symptoms. However, a combi-
nation of several medications can often control the symp-
toms. Probiotics, which are safe and effective medicines,
may be used alone or in combination therapy to treat ir-
ritable bowel syndrome.
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