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Abstract
AIM: To systematically evaluate and update evidence 
on the efficacy and safety of probiotic supplementation 
for the treatment of constipation. 

METHODS: The MEDLINE, EMBASE, CINAHL, and 
Cochrane Library databases were searched in May 
2009 for randomised controlled trials (RCTs) performed 
in paediatric or adult populations related to the study 
aim. 

RESULTS: We included five RCTs with a total of 377 
subjects (194 in the experimental group and 183 
in the control group). The participants were adults 
(three RCTs, n  = 266) and children (two RCTs, n  = 
111) with constipation. In adults, data suggests a 
favourable effect of treatment with Bifidobacterium 
lactis  DN-173 010, Lactobacillus casei  Shirota, and 
Escherichia coli  Nissle 1917 on defecation frequency 
and stool consistency. In children, L. casei rhamnosus  

Lcr35, but not L. rhamnosus  GG, showed a beneficial 
effect. 

CONCLUSION: Until more data are available, we 
believe the use of probiotics for the treatment of consti
pation condition should be considered investigational.
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INTRODUCTION
Constipation is a common condition affecting children 
and adults[1,2]. In the vast majority of  cases, no underlying 
organic cause is found and functional constipation 
is diagnosed[3,4]. The standard treatment consists of  
disimpaction and the administration of  laxatives to 
achieve a normal bowel habit of  passing a soft stool 
without pain. Even though traditional treatment is 
well established and safe, for many patients it does not 
provide satisfying improvement, prompting interest in 
other therapeutic strategies[5]. 

Currently, probiotics, defined as live microorganisms 
which when administered in adequate amounts confer a 
health benefit on the host[6], are increasingly being used 
in the management of  constipation. Those most widely 
studied are organisms within the genera Bifidobacterium 
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and Lactobacillus. There are several reasons why probiotics 
might have therapeutic potential for the treatment 
of  constipation. Firstly, there are data demonstrating 
differences in the intestinal microbiota between healthy 
individuals and patients with chronic constipation[7,8]. The 
key features are an increased number of  clostridia and 
bifidobacteria, with different species of  clostridia and 
enterobacteriaceae being frequently isolated. A number 
of  key questions remain to be answered, principally, 
what is the origin of  this dysbiosis? Is dysbiosis a secon
dary manifestation of  constipation, or is it a factor 
contributing to constipation? Secondly, studies involv
ing the administration of  B. lactis DN173 010 have 
shown improved colonic transit times, both in a healthy 
population[9] and in constipated patients[10]. Finally, 
probiotics lower the pH in the colon. This reduction in 
pH is due to the bacterial production of  shortchain fatty 
acids (butyric acid, propionic acid, and lactic acid). A lower 
pH enhances peristalsis in the colon[8] and, subsequently, 
might decrease the colonic transit time. 

In view of  the uncertainty regarding the use of  
probiotics for the treatment of  constipation, we 
decided to systematically review and update data from 
randomised controlled trials (RCTs) on the efficacy 
and safety of  using probiotics for the treatment of  
constipation in both paediatric and adult populations. 
If  the probiotics were effective, another aim was to 
determine what strain(s) of  probiotic microorganisms is 
the most effective. 

MATERIALS AND METHODS
The guidelines from the Cochrane Collaboration for 
undertaking and reporting the results of  this system
atic review were followed[11]. Briefly, we searched three 
electronic bibliographic databases (MEDLINE, EM
BASE, and CINAHL) and the Cochrane Library. Every 
database was searched from inception to May 2009. Ad
ditionally, the reference lists from identified studies and 
key review articles assessing the effects of  probiotics on 
the treatment of  constipation were searched. While no 
language restrictions were applied, in practice the search 
was restricted to Englishlanguage papers, papers writ
ten in languages known to the reviewers, or those with 
Englishlanguage abstracts. The review was restricted 
to RCTs only carried out in paediatric or adult popula
tions. Participants in the experimental groups received 
any well-defined probiotic at any dosage regimen for at 
least several days; those in the control group received 
placebo or no intervention. The search strategy included 
the use of  a validated filter for identifying RCTs, which 
was combined with a topicspecific search strategy. In 
brief, the search terms were: constipation AND probiotic*, 
Lactobacillus, L. GG, L. acidophilus, L. rhamnosus, L. planta-
rum, L. casei, L. gasseri, L. reuteri, L. lactis, Bifidobacterium, B. 
breve, B. longum, B. infantis, B. adolescentis, B. lactis, Bacillus, 
Clostridium butyricum, Streptococcus thermophilus, Escherichia 
coli, Propionibacterium freundendsreichii, Enterococcus SF68, 

Enterococcus faecalis, Saccharomyces boulardi, and VSL#3. 
The primary clinical outcome measure was treatment 
success (as defined by the investigators). In addition, a 
priori it was decided to extract other data reported by 
the investigators if  clinically relevant to the current re
view and/or adverse effects. All of  the published studies 
that met our eligibility criteria were assessed for meth
odological quality, with the following strategies associ
ated with goodquality studies: adequate generation of  
allocation sequences; concealment of  allocation; blind
ing of  investigators, participants, outcome assessors, and 
data analysts; intentiontotreat analysis (yes or no); and 
comprehensive followup (≥ 80%). 

Data extraction was performed using standard data
extraction forms. For dichotomous outcomes, the total 
number of  participants and the number of  participants 
who experienced the event were extracted. For continuous 
outcomes, the total number of  participants and the 
means and standard deviations were extracted. If  feasible, 
the data were entered into Review Manager (RevMan) 
(Computer program. Version 5.0. Copenhagen: The 
Nordic Cochrane Centre, The Cochrane Collaboration, 
2007) for analysis.

Statistical methods 
As the studies we identified were not sufficiently similar 
and of  sufficient quality we did not perform a meta
analysis. The binary measure for individual studies is 
reported as the risk ratio (RR) between the experimental 
and control groups with 95% confidence intervals (95% 
CI). The mean difference (MD) between the treatment 
and control groups was selected to represent the differ
ence in continuous outcomes (with 95% CI). 

A priori defined subgroup analyses were planned 
based on factors that could potentially influence the 
magnitude of  the treatment effect, such as the probiotic 
strain or study population (children, adults); however, 
these analyses were not performed due to the limited 
data available. 

RESULTS
By means of  our systematic search, we identified six 
trials[1217]. One was a protocol of  an ongoing study[15], so 
it was not included. Thus, eventually five trials, including 
a total of  377 subjects (194 in the experimental group 
and 183 in the control group), met our predefined 
inclusion criteria. The characteristics of  the included 
studies are presented in Table 1. The list of  excluded 
trials (n = 22) is available upon request. The most usual 
reason for exclusion of  a study was that the study was 
not randomised, the study was carried out in healthy 
volunteers, or the intervention was treatment with a 
symbiotic, not a probiotic alone. In addition, some 
studies were published in Japanese with no English 
abstract, and thus, were not accessible to the reviewers, 
even for initial screening. 

All of  the trials were full peerreviewed publications. 
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Four of  the included studies were RCTs with a parallel 
design, and the remaining included RCT had a crossover 
design. All were placebocontrolled trials. The participants 
were adults (three RCTs, n = 266) and children (two 
RCTs, n = 111) with constipation defined as stated in 
Table 2. The following different probiotic strains were 
tested: Bifidobacterium lactis DN173 010, E. coli Nissle 1917, 
Lactobacillus casei rhamnosus Lcr35, L. casei Shirota, and L. 
rhamnosus GG. One RCT assessed the effectiveness of  
using L. rhamnosus GG as an adjunct to lactulose therapy 
compared with treatment with lactulose alone[17]. The 
durations of  the interventions in the paralleldesign 
studies were two weeks in one study, four weeks in two 
studies, and 12 wk in one study. The duration of  the 
intervention in the crossover design study was eight 
weeks. The doses of  the probiotic used ranged from 8 × 
108 to 25 × 109 colonyforming units (CFU)/d. 

The methodological quality of  the trials varied. While 
all were randomised trials, the randomisation method was 
described and adequate in only two RCTs[16,17]. Except for 
one study[14], double blinding was applied in the remaining 
RCTs. An adequate description of  the intentionto

treat analysis was provided in all but one study[13]. The 
withdrawals and dropouts were described adequately in all 
of  the studies, and all included an adequate number (i.e. 
≥ 80%) of  participants in the final analysis. 

Study description 
RCTs in adults: The study by Mollenbrink and Bruck
schen[13] was a singlecentre, randomised, doubleblind, 
crossover trial that investigated the efficacy of  treating 
70 constipated patients with E. coli Nissle 1917 or pla
cebo. After four weeks of  treatment, there was a signifi
cant difference in the mean number of  stools per week 
in the E. coli group compared with the placebo group (4.9 
± 1.5 vs 2.6 ± 1.0, respectively, MD 2.3 stools per week, 
95% CI 1.7 to 2.9), which also remained significant at 
eight weeks (6 ± 1.3 vs 1.9 ± 1.5, respectively, MD 4.1, 
95% CI 3.2 to 5). This study also revealed a significant 
difference between the probiotic and the control group 
in the incidence of  hard stools (2/34 vs 16/30, respec
tively, RR 0.1, 95% CI 0.03 to 0.4). Both the effective
ness and tolerance of  the treatment, as assessed both by 
a physician and the patients, were significantly better in 
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Table 1  Characteristics of included trials

Study ID Probiotic Design Allocation concealment/
Blinding/Intention-to-treat 

analysis/Description of 
withdrawals or dropouts

Exp/cont 
(age, yr)

Definition of 
constipation 

Duration of 
intervention 

Intervention 
(daily dose)

Placebo 

Studies in 
adults
Mollenbrink 
et al[13] 1994 
(Germany)

E. coli Nissle 
1917

RCT, crossover Unclear/Yes/No/Yes   35/35 
(18-60)

< 2 BM per 
week

4 + 4 wk 25 × 109 CFU Placebo 

Koebnick 
et al[12] 2003 
(Germany) 

L. casei Shirota RCT, parallel Unclear/Yes/Yes/Yes   35/35 
(18-70)

Not provided   4 wk 6.5 × 109 CFU, 
probiotic 
beverage 

Placebo 

Yang et al[14] 
2008 (China) 

B. lactis 
DN-173 010 

RCT, parallel Unclear/No/Yes/Yes   63/63 
(25-65, only 

women)

< 3 BM per 
week; increased 
stool hardness; 
non-organic 
constipation 
and habitual 
constipation 

  2 wk Fermented milk 
containing 1.25 
× 1010 CFU of 
probiotic plus 
yoghurt strains 

Placebo 
(acidified milk 
without any 
ferments or 
probiotics) 

Studies in 
children
Banaszkiewicz 
et al[17] 2005 
(Poland)

L. rhamnosus 
GG

RCT, parallel 
(computer-
generated 
randomisation 
list)

Yes/Yes/Yes/Yes   43/41 
(2-16)

< 3 BM per 
week during 14 
days for at least 
12 wk 

12 wk Lactulose plus 
LGG 2 × 109 
CFU

Lactulose plus 
placebo 

Bu et al[16] 2007 
(Taiwan)

L. casei 
rhamnosus 
Lcr35

RCT, parallel 
(computer-
generated 
randomisation 
list) 

Yes/Yes/Yes/Yes 18/9 (< 10) < 3 BM per 
week for > 
2 mo plus at 
least one of the 
criteria: anal 
fissures with 
bleeding due 
to constipation, 
faecal soiling, or 
passage of large 
and hard stool 

  4 wk 8 × 108 CFU Placebo (starch) 

RCT: Randomised controlled trials; CFU: Colony-forming units; BM: Bowel movements.
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those in the E. coli group. The authors concluded that  
E. coli Nissle 1917 is successful in the therapy of  idi
opathic chronic constipation. 

The study by Koebnick et al[12] was a singlecentre, 
doubleblind, placebocontrolled, randomised trial 
involving 70 patients with symptoms of  chronic 
constipation. All of  the patients received either a 
probiotic beverage containing L. casei Shirota or placebo 
for four weeks. Patients completed a questionnaire 
related to their gastrointestinal symptoms, wellbeing, 
and stool habits, and underwent a medical examination 
weekly. The severity of  constipation, flatulence, and 
bloating was divided into four categories (severe, 
moderately severe, mild, and no symptoms). Compared 
to the placebo group, those randomised to the L. casei 
Shirota group experienced a significant improvement 

in the selfreported severity of  constipation and stool 
consistency. That is, they experienced significant 
reductions in the occurrence of  moderate and severe 
constipation (P < 0.001), the degree of  constipation (P 
= 0.003), and the occurrence of  hard stools (P < 0.001), 
and increased their defecation frequency (P = 0.004). 
However, the occurrence and degree of  flatulence or 
bloating sensation did not significantly differ between 
the groups. 

In the most recent study, Yang et al[14] administered a 
fermented milk product containing B. lactis DN173 010 
and some yoghurt strains (S. thermophilus and L. bulgaricus 
(1.2 × 109 CFU/pot 100 g) (experimental group) or an 
acidified milk containing non-living bacteria but no B. lactis 
DN173 010 or yoghurt strains (control group) for two 
weeks to constipated women. Comparison of  the experi
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Table 2  The summary of study outcomes

Study ID Probiotic Outcomes 

Studies in adults
Mollenbrink et al[13] 
1994 (Germany)

E. coli Nissle 
19171

Number of stools per week [week 4: 4.9 ± 1.5 vs 2.6 ± 1.0, MD 2.3 (95% CI 1.7 to 2.9); week 8: MD 4.1 (95% CI 3.2 to 5)] 
Hard stools [2/34 vs 16/30, RR 0.1 (95% CI 0.03 to 0.4) (P < 0.001)]
Effectiveness of a probiotic compared to placebo assessed by physicians: 55.9% vs 6.7%
Effectiveness of a probiotic compared to placebo assessed by patients: 52.9% vs 6.7% (P < 0.001)
Tolerance of a probiotic compared to placebo assessed by physicians: 58.85% vs 26.7% (P = 0.01)
Tolerance of a probiotic compared to placebo assessed by patients: 50% vs 26.7% (P = 0.03) 

Koebnick et al[12] 2003 
(Germany) 

L. casei 
Shirota2 

Occurrence of moderate and severe constipation (P < 0.001) 
Degree of constipation (P = 0.003)
Defecation frequency (P = 0.004)
Occurrence of hard stools (P < 0.001)
Degree of stool consistency (P < 0.001) 
Occurrence of flatulence (NS) 
Degree of flatulence (NS) 
Occurrence of bloating (NS)
Degree of bloating (NS) 

Yang et al[14] 2008 
(China) 

B. lactis 
DN-173 0101

Stool frequency (n/wk) [week 1: 3.5 ± 1.5 vs 2.5 ± 0.9, MD 1 (95% CI 0.6 to 1.4); week 2: 4.1 ± 1.7 vs 2.6 ± 1.0; MD 1.5 
(95% CI 0.7 to 1.6)] 
Defection condition scores [week 1: 1.1 ± 0.9 vs 1.6 ± 1.1, MD -0.5 (95% CI -0.85 to -0.18); week 2: 0.8 ± 1.0 vs 1.6 ± 1.1; 
MD -0.8 (95% CI -1.14 to -0.44)] 
   Grade Ⅰ (0 points)-normal defecation
   Grade Ⅱ (1 point)-only bearing down and uncomfortable sensation 
   Grade Ⅲ (2 points)-obvious bearing down and uncomfortable sensation, or frequent defecation with difficult and 
little defecation, seldom abdominal pain or anal burning sensation 
   Grade Ⅳ (3 points)-often abdominal pain or anal burning sensation to influence defecation 
 Stool consistency scores (according to classification method of Bristol) [week 1: 1.0 ± 0.8 vs 1.4 ± 1.0, MD -0.4 (95% 
CI -0.73 to -0.12); week 2: 0.6 ± 0.8 vs 1.3 ± 1.0, MD -0.7 (95% CI -1 to -0.4)] 
   Grade Ⅰ (0 points)-like sausage or snake, smooth and soft; like sausage, with fissure on the surface 
   Grade Ⅱ (1 point)-sausage-shaped, with lumps; noncohesive lumps, with coarse edges
   Grade Ⅲ (2 points)-separating hard lumps, like fruit kernel (difficult discharge) 

Studies in children
Banaszkiewicz 
et al[17] 2005 (Poland)

L. rhamnosus 
GG2

Treatment success (≥ 3 spontaneous BMs per week with no episodes of faecal soiling) (NS)
Number of BMs per week (NS)
Number of episodes of faecal soling per week (NS)
Straining at defecation frequency per week (NS) 

Bu et al[16]  2007 
(Taiwan)

L. casei 
rhamnosus 
Lcr351

Treatment success (≥ 3 spontaneous BMs per week with no episodes of faecal soiling in the fourth week) (14/18 vs 
1/9, RR 7, 95% CI 1.1 to 45; P = 0.01)
Defecation frequency (times/d) (0.57 ± 0.17 vs 0.37 ± 0.1; MD 0.2, 95% CI 0.1 to 0.3)(P = 0.03)
Hard stool (%) (22.4 ± 14.7 vs 75.5 ± 6.1; MD -53% (95% CI -63 to -43) ((P = 0.01)
Abdominal pain (times) (1.9 ± 1.6 vs 6.7 ± 3.3; MD -4.8, 95% CI -6.6 to -3) (P = 0.03)
Use of glycerin enema (times) (1.6 ± 1.9 vs 4.0 ± 2.1; MD -2.4, 95% CI -4 to -0.8) (P = 0.04) 
Use of lactulose (times) (4.4 ± 3.6 vs 6.2 ± 3.8; MD -1.8, 95% CI -4.7 to 1.1) (P = 0.66) 
Faecal soiling (times) (2.1 ± 3.8 vs 2.7 ± 1.4, MD -0.6 (95% CI -3.2 to 2) (P = 0.95)
Change of appetite (0.7 ± 0.8 vs 0.7 ± 0.6; MD 0, 95% CI -0.6 to 0.6) (P = 0.81) 

1Mean values are presented for the experimental group and control group, respectively; 2Comparisons of experimental and control group. NS: Not significant.
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mental group with the control group revealed a signifi
cantly higher stool frequency after one week of  product 
administration (3.5 ± 1.5 vs 2.5 ± 0.9, respectively, MD 1.0 
stool per week, 95% CI 0.6 to 1.4) and at two weeks (4.1 
± 1.7 vs 2.6 ± 1.0, respectively, MD 1.5 stool per week, 
95% CI 0.7 to 1.6). The extent of  defecation difficulty 
was assessed as 03 point defecation condition scores. 
In brief, 0 points indicates normal defecation, while 3 
points indicates often abdominal pain or anal burning 
sensation to influence defecation. (Table 2 for complete 
categorisation of  defecation condition scores). Both at 
one and two weeks after product consumption, there 
was a significant improvement in the defecation condi
tion scores in the experimental group compared with the 
control group: 1.1 ± 0.9 vs 1.6 ± 1.1, respectively (MD 
0.5, 95% CI 0.85 to 0.18) at 1 wk and 0.8 ± 1.0 vs 1.6 
± 1.1, respectively (MD 0.79, 95% CI 1.14 to 0.44) at 
2 wk. The stool consistency score was determined ac
cording to the Bristol Stool Scale. In brief, 0 points in
dicates stools like a sausage or a snake, smooth and soft, 
while 2 points indicates separating hard lumps, like fruit 
kernel (difficult discharge) (Table 2). The stool consist
ency scores were significantly improved in the B. lactis 
DN173 010 group compared to the control group at 1 
wk (1.0 ± 0.8 vs 1.4 ± 1.0, respectively, MD 0.4, 95% 
CI 0.73 to 0.12) and at 2 wk (0.6 ± 0.8 vs 1.3 ± 1.0, 
respectively, MD 0.7, 95% CI 1 to 0.4). There were 
no significant differences between groups in food intake 
and safety parameters. The researchers concluded that 
the administration of  a fermented milk product contain
ing B. lactis DN-173 010 has a beneficial effect on stool 
frequency, defecation conditions, and stool consistency 
in adult women with constipation.

RCTs in children: Only two RCTs have addressed the 
use of  probiotics in the treatment of  constipation in chil
dren. In the study by Banaszkiewicz and Szajewska[17], 84 
children (aged: 216 years) with constipation (< 3 spon
taneous bowel movements per week for at least 12 wk) 
were enrolled in a doubleblind, randomised, placebo
controlled trial in which they received 1 mL/kg per day 
of  70% lactulose plus 109 CFU of  L. rhamnosus GG 
(experimental group, n = 43) or a lactulosecontaining 
placebo (control group, n = 41) orally twice daily for 12 
wk. The primary outcome measure was treatment suc
cess; all analyses were performed on an intentiontotreat 
basis. Treatment success was defined as ≥ 3 spontaneous 
bowel movements per week with no episodes of  faecal 
soiling. Treatment success was similar in the control and 
experimental groups at 12 wk [28/41 (68%) vs 31/43 
(72%), respectively; P = 0.7] and at 24 wk [27/41 (65%) 
vs 27/43 (64%), respectively; P = 1.0]. The groups also 
did not differ in their mean number of  spontaneous 
bowel movements per week or episodes of  faecal soiling 
per week at four, eight, and 12 wk. Adverse events and 
overall tolerance did not differ between groups. It was 
concluded that L. rhamnosus GG, as dosed in this study, 
was not an effective adjunct to lactulose in treating con
stipation in children.

The study by Bu et al [16] evaluated the effect of  
treating children with chronic constipation with L. 
casei rhamnosus Lcr35 compared to magnesium oxide 
(MgO) or placebo; however, only the latter comparison 
is valid for this systematic review. For those treated 
with the probiotic (n = 18) compared with placebo 
(n = 9), the trial showed an increase in the treatment 
success defined as ≥ 3 spontaneous defecations per 
week with no episodes of  faecal soiling (14/18 vs 1/9, 
respectively, RR 7, 95% CI 1.1 to 45), an increase in 
the defecation frequency (times/d) (0.57 ± 0.17 vs 0.37 
± 0.10, respectively, MD 0.2, 95% CI 0.1 to 0.3), a 
reduction in abdominal pain (frequency) (1.9 ± 1.6 vs 
6.7 ± 3.3, respectively, MD 4.8, 95% CI 6.6 to 3), a 
reduction in the use of  glycerin enemas during the four 
weeks of  therapy (frequency) (1.6 ± 1.9 vs 4.0 ± 2.1, 
respectively, MD 2.4, 95% CI 4 to 0.8), and a decrease 
in the percentage of  hard stools in the total number 
of  defecations (22.4 ± 14.7 vs 75.5 ± 6.1, respectively, 
MD 53%, 95% CI 63 to 43). However, there was no 
difference between groups in the use of  lactulose or 
the number of  episodes of  faecal soiling. No change in 
appetite was observed. However, the sample size was too 
small to draw any meaningful conclusion.

Adverse events
The probiotics were well tolerated, and no adverse events 
associated with this supplementation were reported in any 
of  the trials. 

DISCUSSION
Principal findings 
The objective of  this review was to provide some reso
lution to the uncertainty regarding the use of  probiotics 
for the treatment of  functional constipation in paediatric 
and adult populations. The main finding of  the review is 
that there is very limited evidence available from control
led trials to evaluate with certainty the effect of  probiotic 
administration on constipation. Data published to date 
suggest that adults with constipation might benefit from 
ingestion of  B. lactis DN173 010, L. casei Shirota, and  
E. coli Nissle 1917, which were shown to increase defeca
tion frequency and improve stool consistency. However, 
in some cases, even if  there was a significant difference 
in results, their clinical relevance is unclear. For example, 
compared with placebo, B. lactis DN173 010 increased 
only by one the number of  stools per week. In children, 
the administration of  L. rhamnosus GG was not effective, 
while the administration of  L. casei rhamnosus Lcr35 aug
mented the number of  stools and reduced the number 
of  hard stools. Again, although the results were statisti
cally significant, the overall effects were clinically mod
est. All of  the conclusions are based on single studies, 
some of  which had a very small number of  participants 
and methodological limitations; thus, the conclusions 
should be interpreted with great caution. Repeat studies 
with the probiotic strains that have been proven effective 
are needed. A paucity of  data did not allow us to con
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clude whether any particular probiotic is more effective 
than another. 

Previous reports 
Previously, one systematic review[18], coauthored by 
one of  the authors of  the current review, aimed at 
determining the effect of  probiotics on constipation 
was performed. This systematic review, published in 
2005 (search date: January 2004), identified two RCTs 
with a total of  140 adult participants. It was concluded 
that the administration of  two probiotic strains (E. coli 
Nissle 1917, L. casei Shirota) significantly improved stool 
frequency and consistency, with no difference in the 
degree of  bloating or flatulence; no adverse effects were 
reported. Our updated results include results from more 
RCTs, thus, more precisely define the effects of  using 
probiotics for the treatment of  constipation.

Evidence from nonRCTs suggests that at least some 
probiotics may be effective. For example, in children with 
constipation defined according to the Rome Ⅲ criteria, 
the administration of  Bifidobacteria (B. bifidum, B. infantis, 
and B. longum) and Lactobacilli (L. casei, L. plantarum, and L. 
rhamnosus) to 20 children aged 416 years resulted in an 
increased frequency of  bowel movements, a decreased 
number of  faecal incontinence episodes, and reduced 
abdominal pain, although there was no change in stool 
consistency[19]. In adults, preliminary data from a non
RCT revealed that the administration of  L. rhamnosus 
and Propionibacterium freudenreichii resulted in a small, 
but significant, increase in defecation frequency[20]. 
However, this result was only true if  the probiotics were 
administered together and not if  only a single strain was 
given.

Mechanism of action 
Mechanisms by which probiotics might work in the 
treatment of  constipation have been briefly discussed 
in the Introduction section. Clearly, they are not well 
understood. Perhaps the best mechanism documented 
is the mechanism by which B. animalis DN173 010 
exerts its effects. In healthy subjects, several RCTs 
have evaluated the effect of  B. animalis DN173 010 on 
colonic transit times. One doubleblind RCT conducted 
in 72 healthy adults (aged 2142 years) used radioopaque 
pellets to measure colonic transit times. This study 
revealed a statistically significant reduction in the total 
colonic transit time of  21% (men: P < 0.03, women: P 
< 0.05) and a reduction in the sigmoid transit time of  
39% (P = 0.02), particularly in women, with probiotic 
treatment. However, the beneficial effect was limited to 
the subjects who received living B. animalis DN173 010 
and was not observed in those who received heattreated 
B. animalis DN173 010[21]. Another doubleblind RCT 
performed in 36 healthy women (aged 1845 years) 
revealed significantly shorter total colonic and sigmoid 
colonic transit times (P < 0.05) following ingestion of  
375 g/d of  a fermented milk containing yoghurt cultures 
plus B. animalis DN173 010 for 10 d, compared with 

the transit times observed with ingestion of  the control 
probioticfree product[22]. Two further nonblinded RCTs 
were carried out in healthy elderly subjects who were 
divided into groups according to their different baseline 
colonic transit times. Both studies demonstrated a 
reduction in transit times in all of  the groups compared 
with baseline with consumption of  fermented milk 
containing B. animalis DN173 010[23,24]. Further studies 
are needed to confirm these findings.

Strengths and limitations 
The advantage of  any systematic review is the low risk 
of  subjective data selection. Study searches, assessment, 
and data synthesis were all based on predefined criteria 
and were performed with the use of  wellestablished 
repetitive tools by two reviewers independently. Never
theless, our analysis has some limitations. First, we can
not fully exclude publication bias, i.e. publication or non
publication of  data depending on the results, with nega
tive findings being less likely to be published irrespective 
of  the methodological quality. As studies involving the 
administration of  probiotics are often supported by the 
manufacturers, the possibility remains that negative results 
remain unpublished. No sufficiently effective strategy of  
identifying such studies has been developed. Second, even 
though no language limitation was imposed, in practice 
it was not feasible to assess data from reports written in 
Japanese. Third, any systematic review is only as good as 
the constituent studies. Only some of  the trials included 
in our analysis seemed methodologically sound. Potential 
limitations included unclear or inadequate allocation con
cealment, no intentiontotreat analysis, and no blinding. 
Fourth, some trials included a small sample size. Finally, 
the effects of  probiotics are strain specific as well as 
population specific. While a systematic review or a meta-
analysis on probiotics does provide valid information, 
caution should be exercised in not over interpreting the 
results of  a metaanalysis, particularly when all probiotics 
have been evaluated together. 

Safety issues 
In general, the safety profile of  probiotics seems to be 
good. In the included trials, no adverse effects were noted. 
The safety issue is important, as based on the available 
literature there is concern that the use of  probiotics in 
atrisk populations may result in harmful events. Most 
complications have occurred in immunocompromised 
subjects or in patients with other lifethreatening illnesses, 
who were managed in intensive care units and treated with 
probiotics. 

In summary, this systematic review demonstrates that 
the data published to date do not yet provide sufficient 
scientific evidence to support a general recommendation 
about the use of  probiotics in the treatment of  func
tional constipation. Until such data are available, we be
lieve that the use of  probiotics for this condition should 
be considered investigational. Also, we believe that our 
demonstration of  clinical uncertainty about this issue is 
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an important finding. As pointed out by Alderson and 
Roberts[25], clinical uncertainty is a prerequisite for the 
largescale RCTs needed to evaluate the influence of  
such interventions; it also helps to clarify available treat
ment options and stimulate new and better research. 
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