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Abstract

Background: Probiotics can alter the colonic microbiota and might improve bowel function.
Objectives: The aim of this study was to evaluate the effect of the consumption of yogurt, enriched with Bifidobacterium and Lac-
tobacillus 4.8 × 1010 (CFU) on the symptoms of constipated pregnant women.
Materials and Methods: This triple-blind randomized controlled trial was conducted on 60 constipated pregnant women who
were diagnosed by the ROME III criteria in Tabriz, Iran from December 2014 to July 2015. Participants were randomly put into two
groups including the treatment and the control group through block randomization. The treatment group received 300 g of yogurt
enriched with Bifidobacterium and Lactobacillus 4.8 × 1010 colony forming units (CFU) (n = 30) while the control group received
conventional yogurt (n = 30) for 4 weeks. The defecation frequency, stool consistency, straining during defecation, sensation of
anorectal obstruction, sensation of incomplete evacuation and manual manoeuvres to facilitate defecation were primary outcomes
while the amount of defecation, stool colure, and quality of life were secondary outcomes.
Results: The frequency of defecation was increased from 2.1 (0.8) at baseline to 8.3 (4.4) in the probiotic yogurt group vs. 2.3 (0.7)
at baseline to 8.1 (4.3) in the conventional yogurt group at the end of 4th week. These results were based on the repeated measure
ANOVA test and there was no statistically significant difference between the two groups (mean difference: 0.1; Confidence Interval
95%: -1.4 to 1.7; P = 0.872). Constipation symptoms including straining, anorectal obstruction, manipulation to facilitate defecation,
consistency of stool and color of stool were improved significantly (P < 0.05) in both groups. In addition, the amount of defecation
was significantly increased in both groups (P < 0.05), while incomplete evacuation was significantly reduced in the treatment group
(P = 0.01). There was no statistically significant difference between the groups in the mean scores of physical (P = 0.726) and mental
(P = 0.678) aspects of quality of life after the intervention with the adjusting of baseline scores.
Conclusions: Consumption of 300 g/day probiotic and conventional yogurt can play a role in improving the symptoms of consti-
pation during pregnancy.
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1. Background

Digestive tract disorders such as nausea and constipa-
tion are common during pregnancy while constipation is
the second most common complaint in pregnant women
(1). Constipation is a frequent clinical syndrome that oc-
curs in approximately 2.6% to 24.8% in Asia (2) and 40% of
pregnant women (1). Constipation reduces the quality of
life and increases the burden for health care systems. The
effect of it on the quality of life is comparable with patients
who suffer from asthma, rheumatoid arthritis and psori-
atic arthritis (3). Straining in patients with chronic con-

stipation can injure the pudendal nerve and weaken the
pelvic floor or impair the supportive function of the pelvic
(4). Also, chronic constipation can result in potentially se-
rious complications such as fecal impaction, incontinence,
bowel damage, bleeding, hemorrhoids and anal fissure (5).

Patients with functional constipation are identified
through the Rome III criteria. Constipation is diagnosed
when 25% of bowel movements are associated with at least
two symptoms and last for 3 months, such as straining,
sensation of anorectal obstruction during defecation, sen-
sation of incomplete evacuation, need for manipulation
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to facilitate defecation and less than three defecations per
week (6).

The etiology of constipation is multifactorial and may
occur when the colon absorbs too much water or the move-
ments of bowel muscles are slowed which leads to hard
and dry stool. Constipation may arise from inadequate
fibers in diet, lack of physical activity, certain medications,
irritable bowel syndrome (IBS), changes in living condi-
tions such as pregnancy, age, travel, laxative abuse, dehy-
dration and certain illnesses such as stroke and demen-
tia. Also some drugs, such as analgesics especially nar-
cotics, aluminum and calcium containing antacids, cal-
cium channel blockers, Parkinson’s disease drugs, anti-
spasmodics, some antidepressants, iron salts and diuretics
can cause constipation (1, 7).

The prevalence of constipation in early pregnancy is in-
fluenced by hormonal factors and mechanical changes in
the body associated with the progress of pregnancy. There
is evidence suggesting that female sex hormones influence
gastrointestinal motility in non-pregnant women (8). Pro-
gesterone and somatostatin may prevent the release of
motilin, which is a peptide hormone that normally stim-
ulates the GI motility (9). Relaxin is a polypeptide that nor-
mally prevents smooth muscle contractions during preg-
nancy. It also inhibits the activity of gastrointestinal tract’s
smooth muscles (10). Both estrogen and progesterone
increase renin secretion. Renin converts angiotensin to
angiotensin-I which later turns into angiotensin-II, the lat-
ter leads to increased levels of aldosterone during preg-
nancy. Comprehensive studies on colon perfusion have
shown that aldosterone increases water absorption dur-
ing pregnancy, especially in the second trimester (1). Treat-
ment for constipation depends on its severity and dura-
tion. The first line of therapy for constipation includes
changes in diet, lifestyle, exercise and use of laxatives.

Constipation treatment during pregnancy needs spe-
cial attention due to concerns for the safety of the mother
and child (11). For example, anthraquinone laxatives such
as danthron are associated with congenital malformations
(3). Osmotic saline laxatives such as magnesium citrate
and sodium phosphate can result in sodium and urinary
retention in the mother’s body, while castor oil can cause
premature uterine contractions. Mineral oils can theo-
retically affect the absorption of fat-soluble vitamins in
the mother’s body. Some laxatives can result in infant
diarrhea. Laxatives such as crownvetch should be used
with caution in late pregnancy due to their secretion from
breast milk. Therefore, constipation cannot be completely
treated until the end of pregnancy (3, 9, 12).

Other therapeutic options and new methods to treat
constipation is the consumption of probiotics and prebi-
otics (13). Probiotics can alter the colonic flora and might

improve bowel function (14). Potential functions of probi-
otics include prevention and treatment of gastrointestinal
disorders (15) and inflammatory of bowel disease (16). Pro-
biotics are known as positive and friendly bacteria and in-
clude three very famous types of Lactobacillus, Bifidobac-
terium, and Saccharomyces. Probiotics have been added to
various foods in recent decades due to their health effects
on the human body. Some studies have shown the positive
effects of probiotics-containing dairy products in the im-
provement of constipation in non-pregnant women. These
clinical studies performed on fermented milk containing
Bifidobacterium lactis DN-173010 showed an improvement
and reduction in gastrointestinal motility time (17). The
frequency of defecation after taking this product was sig-
nificantly increased in patients with irritable bowel syn-
drome (IBS) (18).

It has been also shown that fermented milk contain-
ing Bifidobacterium lactis DN-173010 increases intestinal
motility in healthy men and women with an increase in
stool frequency (19).

In a literature search performed, only one uncon-
trolled pilot study has investigated the effectiveness of
probiotics in the treatment of constipation in pregnant
women (20) and there is no randomized clinical trial in
this in regards to pregnant women. Therefore, consider-
ing the high prevalence of constipation during pregnancy
and its serious complications as well as available evidence
about the effects of probiotics on human digestive system,
this controlled randomized clinical trial was performed on
pregnant women in this field.

2. Objectives

The present research aimed to determine the impact of
probiotics on constipation during pregnancy.

3. Materials and Methods

3.1. Study Design, Participants and Sampling

This study was a triple-blind randomized controlled
trial (those involved in the sampling and data collection,
analyzers and participants were unaware of the type of in-
tervention received) with two parallel arms conducted on
constipated women who were referred to health centers
in Tabriz, Iran for receiving prenatal care from December
2014 to July 2015.

Inclusion criteria included healthy singleton pregnant
women who suffered from constipation, being over 18
years of age, gestational age between 24 - 28 weeks, be-
ing literate and willing to participate in the study. Ex-
clusion criteria included receiving any treatment in less
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than a week before the study, having mental retardation
or metabolic disease (hypothyroidism), Hirschsprung dis-
ease, spinal anomalies, anorectal pathology, inflammatory
of bowel disease, previous gastrointestinal surgery and
use of fermented dairy products containing probiotics two
weeks prior to the study.

Sampling started after obtaining permission from the
ethics committee of research and technology deputy of
Tabriz University of Medical Sciences. The research en-
vironments consisted of five public and governmental
health centers and two governmental hospitals (Al-Zahra
and Army) in Tabriz, Iran. The Al-Zahra hospital is a spe-
cialized referral center that provides services in fields of
obstetrics and gynecology, oncology, neonatal and perina-
tology. This hospital has 150 beds and 6 operating rooms.
The Army hospital is a general center that provides ser-
vices in fields of internal, surgery, obstetrics and gynecol-
ogy, neonatal and perinatology. This hospital has 100 beds
and 4 operating rooms.

The researcher visited the research environments and
reviewed all pregnant women in terms of eligibility crite-
ria. In this study, 114 constipated pregnant women were se-
lected through the convenience sampling method based
on the Rome III diagnostic criteria and were assessed for
the eligibility criteria; 54 women were excluded, 34 women
had no eligibility criteria and 20 declined to participate in
this study. Ultimately, 60 women participated in the study
and after appropriate explanations about the type of study
and method, informed written consent was obtained from
them.

Participants filled out socio-demographic, constipa-
tion checklist (Rome III Criteria) and quality of life (SF-36)
questionnaires before interventions. Clinical evaluations
and side effects were investigated during the four weeks’
intervention and the sixth week after starting interven-
tion. During intervention, doses of taking laxatives (Milk
of Magnesia (MOM)), constipation checklist (Rome III Cri-
teria) and side effects including digestive problems and
other possible complications were weekly recorded by par-
ticipants. In addition, participants recorded constipation
checklists during the second week after the end of the in-
tervention as well as fillinh out the quality of life question-
naire at the end of six weeks after the intervention. All of
the observations and follow-ups for the participants were
done by the corresponding author of this study.

3.2. Sample Size

Based on the data in a previous study conducted by
Tateyama et al. (21), on women with constipation during
pregnancy and by considering α = 0.05, Power = 90%, M1 =
6.8, M2 = 5.1 - 8.5, Sd1 = 1.8 and Sd2 = 1.8, the sample size was
determined by 24 participants and by taking a %20 dropout

rate, 30 participants from each group were considered.
Then we included 60 constipated pregnant women for this
trial.

3.3. Randomization

Pregnant women were assigned to two intervention
groups (probiotic yogurt or conventional yogurt) through
block randomization with block sizes of 4 and 6 with an
allocation ratio of 1: 1 using a computerized random num-
ber tabulation. The allocation sequence was conducted by
an individual uninvolved in sampling and data analysis.
To conceal the allocation of probiotic and conventional yo-
gurt, these were provided by Pegah company of Tabriz, Iran
and were quite similar in appearance and taste with differ-
ent codes. At the end of the study, data analysis was con-
ducted based on these codes.

3.4. Intervention (Probiotic Treatment)

Both probiotic and conventional yogurts contained
Lactobacillus bulgaricus and Streptococcus thermophilus.
The probiotic yogurt was also enriched with Lactobacil-
lus acidophilus (La-5) and Bifidobacterium lactic (Bb-12).
Probiotic yogurts were sampled after production on day 1
(time of distribution) and microbiologically examined ev-
ery week. Samples were refrigerated at 4°C, with conse-
quent analyzing on day 7 of storage. Serial dilutions of yo-
gurts were made with Ringer solutions.

The diluted samples were cultivated and counted
using MRS-bile agar medium with applying pour plate
method. Bile (Sigma chemical Co., St. Louis, MO) was
added to the MRS agar (Merck, Darmstadt, Germany) in
a concentration of 0.15% and was autoclaved at 121°C for
15 minutes. All the samples were incubated at 37°C for 72
hours in both aerobic and anaerobic conditions. Anaero-
bic state was made via the Gas Pak system (Merck). All of
the tests were done in triplicate. Counts of L. acidophilus
were done at aerobic situations and viable amounts of B.
lactic were selectively achieved using the subtractive enu-
meration method (22, 23). Microbiological analyses of the
probiotic yogurts showed that the average colony counts
of L. acidophilus (La-5) and B. lactic (Bb-12) on day 1 was 3
× 108 CFU/g. yogurts a day 7 and 14 contained 3.33 × 107

CFU/g of L. acidophilus (La-5) and B. lactic (Bb-12). Both pro-
biotic bacteria showed a steady survival rate during a 7-day
storage time at the average rate of 1.6 × 108 CFU/g. The yo-
gurt PH was 4.33 on day 1 and 4.22 on day 7 and the fat con-
tent was 2.5% comparable in both yogurt types. The pro-
biotic and conventional yogurt containers were identical
and had a similar taste and appearance. Expiration date of
our probiotic yogurts was 21 days after manufacture date
and because of this problem and the need to follow up on
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participants; the yogurts were produced weekly and dis-
tributed to the participants. Although both of the yogurts
can be found in Iranian markets, the Pegah Dairy Indus-
tries Co. in Tabriz, Iran specially prepared these for this
study.

Participants of the treatment group received 300
grams of yogurt containing 4.8 × 1010 colony forming
units (CFU) of the probiotic strains, Bifidobacterium (Bb-
12) and Lactobacillus acidophilus (La-5), three times a day
for four weeks and participants of the control group re-
ceived 300 grams of conventional yogurt three times a day
for four weeks. The selection of resistant probiotic strains
and adjusting the condition of production and storage for
more survival rates can be useful methods for increasing
viability of them (24-27) and some conditions such as high
freezing and storage temperature or gastric acids and gut
condition (28-30) can increase the viability of probiotics.
All participants were asked to keep their yogurts refriger-
ated at 4°C in and to eat it every day three times a day by
first drinking a glass of water and then eating the yogurt
an hour before food. Each participant was also advised to
continue their normal diet but to avoid any other probiotic
products and laxatives supplements expect of MOM (Milk
of magnesium). Follow-up was done during four weeks of
intervention and two weeks after intervention by the cor-
responding author of this research.

3.5. Instrument

Socio-demographic questionnaire, constipation
checklist and quality of life (QoL) questionnaire (SF-36)
were used for data collection.

The socio-demographic questionnaire included items
regarding age, occupation, economic status, education,
husband’s education, body mass index (BMI) and Gravida
that was completed before intervention. This question-
naire was developed by researchers and its content validity
was confirmed by 10 faculty members from Tabriz Univer-
sity of Medical Sciences, Tabriz, Iran.

Constipation checklist (31) is based on the Rome III cri-
terion that has been used in the several studies (13, 17-19)
and it is a standard questionnaire for assessing constipa-
tion. This checklist included questions about frequency of
bowel movements, status of defecation, straining during
bowel movement, feeling of incomplete evacuation after
bowel movement, sensation of anorectal obstruction, the
need to manipulate the rectum to facilitate defecation, the
amount of stool and stool color. This checklist was com-
pleted by participants during the four weeks’ intervention
and sixth week after starting intervention.

The quality of life (SF-36) questionnaire (32) consists of
36 questions that evaluate individuals in terms of physi-
cal and mental health. It consists of eight subscales and

each subscale includes 2 to 10 items. The subscales of
this questionnaire include physical function, role limita-
tions caused by physical health problems, role limitations
caused by emotional problems, energy and fatigue, emo-
tional well-being, social function, pain and general health.
In addition, two general subscales specifically physical and
mental health are obtained by integration of subscales. In
this questionnaire, a lower score indicates lower quality of
life and vice versa. The validity and reliability of the SF-36
has been confirmed by Montazeri et al. (2005) (26) while
Cronbach’s alpha of the questionnaire was more than 0.7
(α = 0.805) and the ICC was 0.86. Participants completed
this questionnaire before the sixth week and also at the end
of the sixth week after the starting of intervention.

3.6. Data Analysis

Data was analyzed using the SPSS 21 software. To de-
scribe socio-demographic characteristics of participants,
descriptive statistics (frequency, percentage, mean and
standard deviation) were used. In order to investigate ho-
mogeneity of groups in terms of qualitative characteris-
tics, chi-square and chi-square for trend tests were utilized
and the independent t-test was used for quantitative char-
acteristics. To compare the average frequency of bowel
movements between two groups, independent t-test and
repeated measure ANOVA test were used respectively be-
fore and after intervention with adjustment of the basic
values. Friedman test and Mann-Whitney test were used
respectively for intra-group comparison of the amount of
stool, stool consistency, straining during defecation, feel-
ing of incomplete evacuation after bowel movement, sen-
sation of anorectal obstruction, the need to manipulate
the rectum to facilitate defecation and stool color and for
inter-group comparison of these outcomes. To compare
quality of life between study groups, ANCOVA test was em-
ployed by controlling the basic score. A significance level
of P < 0.05 was assumed. All analyses were conducted
based on the intention to treat approach.

3.7. Ethical Consideration

Our study was a triple-blind, placebo-controlled ran-
domized multicenter trial and was registered in the IRCT
website under the code (IRCT2014070110324N18) and per-
formed according to the ethical recommendations as well
as approved by the ethical committee of the Tabriz Univer-
sity of Medical Sciences Iran (Code: 9343). All enrolled par-
ticipants signed an informed consent.
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4. Results

4.1. Patients

Among pregnant women receiving prenatal care at five
health centers and two hospitals in Tabriz, Iran, 114 preg-
nant women with constipation were identified from the
first of December 2014 to the 11 of July 2015. Thirty-four and
twenty of them were excluded respectively due to the lack
of inclusion criteria and unwillingness to participate in
the study. 60 pregnant women participating in the study
were randomly allocated into two 30-participant groups of
intervention (probiotic yogurt) and control (conventional
yogurt). There was one participant who dropped out in the
probiotic group in the third week of the study due to trav-
elling and subsequent lack of access. There were also two
dropouts in the control group (conventional yogurt) in the
second and fourth weeks of the study due to unwillingness
to receive yogurt (Figure 1).

The studied groups were similar in terms of socio-
demographic characteristics including age, job, economic
status, education, husband’s education, and body mass in-
dex (BMI) (Table 1). The mean standard deviation (SD) age
of the participants was 28.6 years. Their income was rel-
atively high in 76.6% of the participants. Approximately
90% of pregnant women were housewives, 45% had high
a school education and 40% had normal BMI (18.5 - 24.9)
in both group. Forty percent of the participants were
primigravida. At baseline, the participants in both groups
were almost identical in terms of constipation criteria (P =
0.637).

4.2. Clinical Response

Clinical response to treatment was evaluated through-
out the study period. Each participant kept a checklist for
self-reporting daily record of constipation intensity. Par-
ticipants were followed up weekly by researcher for pro-
viding the yogurt and responding to any issue regarding
recording of data and to assess adverse events.

During the 4 weeks of intervention, the frequency of
defecation was increased from 2.1 (0.8) at baseline to 8.3
(4.4) in the probiotic yogurt group vs. 2.3 (0.7) at baseline to
8.1 (4.3) in the conventional yogurt group at the end of 4th
week that was based on the repeated measure ANOVA test,
there was no statistically significant difference between
the two groups (mean difference: 0.1; Confidence Interval
95%: -1.4 to 1.7; P = 0.872) (Table 2, Figure 2).

Constipation symptoms including straining, anorec-
tal obstruction, manipulation to facilitate defecation, con-
sistency of stool and color of stool were improved signifi-
cantly (P < 0.05) in both groups. In addition, the amount
of defecation was significantly increased in both groups (P

< 0.05), while incomplete evacuation was significantly re-
duced in the treatment group (P = 0.01) (Table 3).

There was no statistically significant difference be-
tween the groups in the mean scores of physical (mean dif-
ference: 0.7; Confidence Interval 95%: -1.7 to 1.2; P = 0.726)
and mental (mean difference: 1.2; Confidence Interval 95%:
-4.6 to 7.0; P = 0.678) aspects of quality of life after the inter-
vention with the adjustment of baseline scores (Table 4).

The frequency of defecation was increased from 2.1 at
baseline to 7.6 in the probiotic yogurt group and from 2.3 at
baseline to 7.3 in the conventional yogurt group at the end
of the 6th week. There were no significant differences be-
tween the two groups amongst other criterias except stool
consistency, which was an improvement in the probiotic
yogurt group (P = 0.003).

Some participants in both groups reported nausea,
bloating and diarrhea during the ingestion of either probi-
otic yogurt or conventional yogurt. The frequency of side
events in the study groups was shown in Table 5.

5. Discussion

A significant increase was found in this study in the
frequency of defecation in two groups of probiotic yo-
gurt and conventional yogurt. In addition, the amount
of stool, straining, sensation of anorectal obstruction and
need for manipulation to facilitate defecation were signifi-
cantly improved in both groups of treatment and control.
However, sensation of incomplete evacuation after defeca-
tion was only decreased in the probiotic group.

Some studies reported clinical improvement and re-
duction of constipation symptoms in different people.
Amongst these studies, an uncontrolled pilot study was
performed in Amsterdam on 20 pregnant women with
constipation, in which four grams per day of ecologic w re-
lief containing (4 × 109 CFU) of the probiotic strains Bifi-
dobacterium bifidum W23, Bifidobacterium lactis W52, Bi-
fidobacterium longum W108, Lactobacillus casei W79, Lac-
tobacillus plantarum W62 and Lactobacillus rhamnosus
W71 was administered for 4 weeks. The results showed
an increase in frequency of bowel movements, reduced
straining during defecation and sensation of incomplete
evacuation after defecation (20). Additionally, in a clini-
cal trial in Korea regarding elderly men and women with
an average age of 77.1 years who reside in a nursing home
and received supplements containing Lactobacillus aci-
dophilus, Bifidobacterium longum and Pediococcus pen-
tosaceus had symptoms of constipation which were re-
duced by increasing the frequency and amount of fecal
defecation (33).

In a controlled clinical trial on 135 Chinese women be-
tween the age of 25 and 65 years, an increase in bowel
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Figure 1. Flowchart of the Study

Figure 2. Trend in the Frequency of Defecation Before and During Intervention and 2 Weeks After Intervention According to Repeated Measurement Analysis

movements and improvement in consistency and defeca-
tion status was reported after receiving fermented milk
containing B. lactis DN-173010 with two classical yogurt
ferments, S. thermophilus and L. bulgaricus (34). In a
controlled clinical trial with participants of the age of 6
months old, 44 infants who received L. Reuteri for 8 weeks
had an increase in bowel movement frequency (35).

Compared with previous studies, our study in terms
of number of participants, gender, type of probiotics and

duration of treatment were different. Due to mechanical
and hormonal changes in pregnancy, the results of this
study can be compared with previous studies which ex-
cluded pregnant women. In the studies mentioned above,
it has been explained that short-term interventions with
probiotics improved the symptoms of chronic constipa-
tion. However, it may be important to evaluate the out-
comes after a longer duration of consumption of probi-
otics and whether or not these beneficial and special ef-
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Table 1. Socio-Demographic Characteristics of the Participants in the Control and Intervention Groupsa

Parameter Probiotic Group (N = 30) Control Group (N = 30) P-Value

Age, y, mean ± SD 28.50 28.77 0.203b

Job 0.728c

Housewife 28 (93.3) 26 (86.7)

Employee 2 (6.7) 4 (13.3)

Economic status 0.288d

Favorable 3 (10.0) 3 (10.0)

Partly favorable 25 (83.3) 21 (70.0)

Unfavorable 2 (6.7) 6 (20.0)

Education 0.198d

Primary 9 (30.0) 5 (16.7)

Secondary 3 (10.0) 3 (10.0)

Diploma 12 (40.0) 15 (50)

University 6 (20.0) 7 (23.3)

Husband’s education 0.146d

Primary 4 (13.3) 2 (6.7)

Secondary 5 (16.7) 10 (33.3)

Diploma 14 (46.7) 11 (36.7)

University 7 (23.3) 7 (23.3)

Body mass index, kg/m2 , mean ± SD 0.361d

≤ 18.5 - -

18.5 to 24.9 12 (40.0) 12 (40.0)

25 to 29.9 11 (36.7) 12 (40.0)

30 ≤ 7 (23.3) 6 (20.0)

Gravide 0.031d

First 13 (43.3) 11 (36.7)

Second 11 (36.7) 14 (46.7)

Third and more 6 (20.0) 5 (16.7)

aValues are expressed as No. (%) unless otherwise indicated.
bIndependent t test.
cFisher exact test.
dChi-square test for trend.
eThe difference between the two groups was adjusted in the analysis.

fects will be maintained after cessation of probiotics in-
take.

In studies, either no side effects were reported or the re-
ported side effects were low and mild, including bloating,
diarrhea and aggravation of constipation, nausea, epigas-
tric pain and eczema. Side effects of our study were also
nausea, bloating and diarrhea in both groups.

Given the effect of chronic constipation on the quality
of life, the impact of probiotics on quality of life was also
assessed in the present study and there was no difference

between the groups in physical and mental aspects of the
quality of life. However, a clinical study reported the ben-
eficial effects of probiotics containing food on the quality
of life in adults between the ages of 18 to 65 years (18). In
other studies, after consumption of probiotics-containing
yogurt by people with an average age of 61.8 years their
mood was improved and this improvement was attributed
to improvement in bowel function (36).

The strong points of this study was considering the
principles of clinical trials including random allocation,
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Table 2. Frequency of Defecation During Intervention in Study Groupsa

Variable Probiotic Group (n = 30) Control Group (n = 30) Time Effect (P)b Time and Group Effect (P)b

Frequency of defecation in baseline 2.1 (0.8) 2.3 (0.7) < 0.001 0.914

Frequency of defecation in week 1 6.9 (4.4) 7.0 (4.1)

Frequency of defecation in week 2 7.6 (3.7) 7.7 (3.9)

Frequency of defecation in week 3 8.3 (4.1) 7.6 (4.0)

Frequency of defecation in week 4 8.3 (4.4) 8.1 (4.3)

Frequency of defecation after study 7.6 (4.4) 7.3 (4.8)

Comparison between groups AMD (CI 95%)c = 0.1, (-1.4 to 1.7), P = 0.872

aValues are expressed as mean ± SD.
bRepeated Measure ANOVA test.
cAdjusted Mean Difference (Confidence Interval 95%)

Table 4. Comparison of Quality of Life Components Scores in the Study Groupsa

Probiotic (n = 30) Placebo (n = 30) Pb AMD (CI 95%)c

Baseline After 6 Weeks Baseline After 6 Weeks

Mental health score (0-100) 58.6 (13.4) 60.1 (10.7) 53.5 (14.3) 55.7 (16.1) 0.678 1.2 ( -4.5 to 7.0)

Physical health score (0-100) 53.2 (11.9) 51.4 (13.6) 54.1 (11.1) 47.8 (12.7) 0.726 0.7 (-1.7 to 1.2)

a Values are expressed as mean ± SD.
b ANCOVA.
c Adjusted mean difference (95% Confidence Interval).

Table 5. Frequency of Side Events in the Study Groupsa

Variable Probiotic Group (N = 30) Control Group (N = 30)

Nausea (week 1) 5 (16.7) 4 (13.3)

Nausea (week 2) 6 (20.0) 4 (13.3)

Nausea (week 3) 2 (6.6) 4 (13.3)

Nausea (week 4) 5 (16.6) 5 (16.6)

Bloating (week 1) 12 (40.1) 1 (3.3)

Bloating (week 2) 9 (30.0) 3 (10.0)

Bloating (week 3) 6 (20.1) 4 (13.3)

Bloating (week 4) 4 (13.3) 2 (6.7)

Diarrhea (week 1) 3 (10.0) 5 (16.7)

Diarrhea (week 2) 4 (13.3) 1 (3.3)

Diarrhea (week 3) 4 (13.4) 1 (3.3)

Diarrhea (week 4) 4 (13.4) 7 (23.3)

aValues are expressed as No. (%).

allocation concealment, blinding and many more that pre-
vented of selection and performance biases. Furthermore,
weekly follow-ups of participants in order to ensure the
correct use of intervention as well as answering questions
and helping with problems raised by them was the other
strong point. In addition, fortunately, our intervention

was yogurt and because participants were aware of its ben-
efits the acceptance of this type of intervention went well.

However, our study had some limitations: first, use of
conventional yogurt by the control group was a limitation
for the present study. Since yogurt is a fermented milk
product containing Lactobacillus bulgaricus and Strepto-
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coccus thermophilus which is shown to have beneficial ef-
fects on human health and improvements of transit time
of feces in the intestine (37) we found a higher rate of
success than expected in the control group. However, we
used yogurt in this study because it is a well-known food
product as a probiotic carrier and most women were also
willing to participate in a study in which known com-
mercial products are used rather than substances in the
form of medicines. Second, our participants were preg-
nant women who experienced pregnancy as a stressful pe-
riod and did not want to aggravate it by participating in a
scientific study. Third, in this study, due to iron supplemen-
tation in pregnant women and its impact on stool color, we
could not see better changes in these criteria. By activation
of bifidobacteria growth in the intestinal tract, the amount
of short chain fatty acids increases, stool PH decreases and
stool color changes to yellow (21). Fourth, since the perfor-
mance of women declines during pregnancy both physi-
cally and emotionally, the lack of improvement in the qual-
ity of life cannot be definitely attributed to the lack of pro-
biotics effect. Fifth, our follow-up was only for 2 weeks after
the cessation of intervention and longer follow-ups should
be put in place to assess the benefits of probiotic yogurt
in general. Finally, since this study has been conducted on
healthy pregnant women, therefore the results of present
study cannot be generalized on pregnant women with a
history of serious diseases.

5.1. Conclusion

In this study, bowel performance was improved af-
ter consumption of probiotic yogurt and conventional yo-
gurt and no significant difference happened between the
treatment and control groups. Given that constipation is
caused by a combination of mechanical and hormonal fac-
tors during pregnancy, it is therefore recommended to in-
clude dairy products especially probiotics containing food
products in their daily routine as a dietary supplement.
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Table 3. Comparison of Constipation Criteria Between Study Groupsa , b

Variable Probiotic Group (n = 30) Control Group (n = 30) Comparison Between Groupsc (P-Value)

The amount of stool in baseline Great 2 (6.7) 2 (6.7) 0.637

The amount of stool in week 1 Great 3 (10.0) 4 (13.3) 0.487

The amount of stool in week 2 Great 2 (6.7) 2 (6.7) 0.050

The amount of stool in week 3 Great 5 (16.7) 3 (10.0) 0.444

The amount of stool in week 4 Great 3 (10.0) 3 (10.0) 0.777

The amount of stool after study Great 1 (3.3) 1 (3.3)
0.734

Comparison within groupsd 0.002 0.042

Stool consistency in baseline Hard 29 (96.7) 29 (96.7) 0.185

Stool consistency in week 1 Hard 16 (53.3) 13 (43.3) 0.551

Stool consistency in week 2 Hard 9 (30.0) 10 (33.3) 0.660

Stool consistency in week 3 Hard 8 (26.7) 11 (36.6) 0.088

Stool consistency in week 4 Hard 8 (26.7) 7 (23.4) 0.571

Stool consistency after study Hard 4 (13.3) 13 (43.4)
0.003

Comparison within groupsd 0.001 0.001

Straining during defecation in baseline Often 20 (66.7) 16 (53.3) 0.330

Straining during defecation in week 1 Often 13 (43.3) 6 (20.0) 0.035

Straining during defecation in week 2 Often 11 (36.7) 7 (23.3) 0.123

Straining during defecation in week 3 Often 7 (23.4) 6 (20.0) 0.802

Straining during defecation in week 4 Often 8 (26.6) 8 (26.7) 0.559

Straining during defecation after study Often 7 (23.3) 10 (33.3)
0.361

Comparison within groupsd 0.001 0.001

Sensation of incomplete evacuation
after defecation in baseline

Often 21 (70.0) 12 (40.0) 0.092

Sensation of incomplete evacuation
after defecation in week 1

Often 10 (33.3) 9 (30.0) 0.269

Sensation of incomplete evacuation
after defecation in week 2

Often 10 (33.3) 9 (30.0) 0.892

Sensation of incomplete evacuation
after defecation in week 3

Often 6 (20.0) 8 (26.7) 0.635

Sensation of incomplete evacuation
after defecation in week 4

Often 4 (13.3) 7 (23.4) 0.203

Sensation of incomplete evacuation
after defecation after study

Often 8 (26.6) 11 (36.7)

0.450
Comparison within groupsd 0.001 0.073

Sensation of obstruction during
defecation in baseline

Often 11 (36.7) 8 (26.6) 0.628

Sensation of obstruction during
defecation in week 1

Often 8 (26.7) 5 (16.7) 0.091

Sensation of obstruction during
defecation in week 2

Often 8 (26.7) 4 (13.3) 0.063

Sensation of obstruction during
defecation in week 3

Often 4 (13.4) 4 (13.3) 0.069

Sensation of obstruction during
defecation in week 4

Often 3 (10.0) 4 (13.4) 0.408
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Sensation of obstruction during
defecation after study

Often 5 (16.7) 11 (36.7)

0.793
Comparison within groupsd 0.003 0.001

Manual manoeuvres to facilitate
defecation in baseline

Often 7 (23.3) 3 (10.0) 0.083

Manual manoeuvres to facilitate
defecation in week 1

Often 4 (13.4) 1 (3.3) 0.021

Manual manoeuvres to facilitate
defecation in week 2

Often 5 (16.7) 2 (6.7) 0.057

Manual manoeuvres to facilitate
defecation in week 3

Often 4 (13.4) 2 (6.6) 0.941

Manual manoeuvres to facilitate
defecation in week 4

Often 3 (10.0) 2 (6.7) 0.611

Manual manoeuvres to facilitate
defecation after study

Often 7 (23.4) 5 (16.7)

0.882
Comparison within groupsd 0.012 0.007

Stool color in baseline Black 22 (73.3) 10 (33.3) 0.785

Stool color in week 1 Black 10 (33.3) 13 (43.3) 0.686

Stool color in week 2 Black 13 (43.3) 12 (40.0) 0.813

Stool color in week 3 Black 11 (36.7) 10 (33.3) 0.757

Stool color in week 4 Black 8 (26.7) 8 (26.7) 0.777

Stool color in two weeks after
intervention

Black 7 (23.3) 12 (40.0)

0.181
Comparison within groupsd 0.002 0.001

aValues are expressed as No. (%).
bThis tabulation indicates performance of intestines. 1, The amount of fecal evaluated based on values such as high, medium and low; 2, Fecal condition includes hard,
soft and watery; 3, straining during defecation and sensation of incomplete evacuation after defecation, sensation of obstruction during defecation, manual maneuvers
to facilitate defecation evaluated with criterias such as always, often, sometimes or never and stool color was evaluated with categories including black, brown, yellowish
and yellow.
cMeasured by Mann-Whitney
dMeasured by Friedman
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