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individuals. This study evaluated the effects of Bifidobacterium longum BB536 in elderly individuals
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METHODS: This was a randomized, double-blind placebo-controlled, parallel-group superiority trial in Japan

(UMIN 000033031). Eighty older adults diagnosed with chronic constipation were randomly assigned

(1:1) to receive either probiotics (B. longum BB536, 53 1010 colony-forming unit, n5 39) or placebo

(n541) once daily for up to 4 weeks. The severity of constipation was evaluated using the Constipation

Scoring System. The primary end point was the difference in the changes from baseline in the

constipation scoring system total score between the 2 groups at week 4.

RESULTS: A total of 79 patients (mean age of 77.9 years), including 38 patients in the BB536 group and 41 in the

placebo group, completed the study. The primary end point was not significant (P5 0.074), although

there was significant improvement (P < 0.01) in the BB536 group from baseline to week 4, but there

were no significant changes in the placebo group. There was a significant difference and a tendency

toward a difference in the changes from baseline on the stool frequency (P5 0.008) and failure of

evacuation (P5 0.051) subscales, respectively, at week 4 between the 2 groups. Few adverse events

related to the probiotics were observed.

DISCUSSION: The primary end points were not significant. However, probiotic supplementation significantly

improved bowel movements. These results suggest thatB. longumBB536 supplementation is safe and

partially effective for improving chronic constipation in elderly individuals.

SUPPLEMENTARYMATERIAL accompanies this paper at http://links.lww.com/AJG/C704, http://links.lww.com/AJG/C705, http://links.lww.com/AJG/C706, http://links.

lww.com/AJG/C707, http://links.lww.com/AJG/C708, http://links.lww.com/AJG/C709
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INTRODUCTION
Chronic constipation is one of themain obstacles to healthy longevity
in the world’s aging society. A meta-analysis showed that the preva-
lence of chronic constipation is 10.1% when Rome IV criteria were
used, and the incidence increases with age (1,2). The number of
patients with chronic constipation is expected to increase in the fu-
ture, and it has been reported that patients with chronic constipation
have a worse prognosis (3,4). In daily clinical practice, constipation
care is not always considered important, and we encounter elderly
patients who are reluctant to go out into social environments for fear
of abdominal pain, bloating, or diarrhea when laxatives are used.
Stimulant laxatives are relatively common,butwhenusedchronically,
they have several side effects, including abdominal pain, diarrhea, and
the development of tolerance (5). There is increasing clinical evidence
that probiotics are effective for gastrointestinal disorders, although
evidence is still insufficient to support the routine clinical use of
probiotics with the exception of acute infectious diarrhea, antibiotic-
associated diarrhea, Clostridium difficile–associated diarrhea, and
necrotizing enterocolitis in preterm infants with fewer side effects
(2,6). In addition, there is no sufficient evidence for the effects of
probiotics on chronic constipation, especially in elderly individuals.

In recent years, reports using next-generation sequencing
have shown that the amount of bifidobacteria is reduced in the
stools of elderly individuals (7). The relationship between chronic
constipation and gut microbiota has attracted attention. Bifido-
bacterium longum BB536, originally isolated from a healthy in-
fant, is a clinically effective, well-established, multifunctional
probiotic that has a long history of human use in alleviating
gastrointestinal, immunological, and infectious diseases (8). B.
longum BB536 has been found to be effective for abnormal bowel
movements when givenwith dairy products (9). In comparison to
standard yogurt fermented with starter cultures (Streptococcus
thermophilus and Lactobacillus bulgaricus), supplementation of
BB536 yogurt (fermented with starter cultures plus B. longum
BB536) led to an increased abundance of Bifidobacterium and

improved intestinal environments (such as lowered fecal levels of
ammonia and increased levels of short chain and volatile acids)
(9,10). The powdered form of this strain has been reported to be
useful for elderly patients receiving enteral feeding (11). In this
study, Kondo et al. reported that there was no intergroup dif-
ference in the overall frequency of defecation for either treatment,
but subgroup analyses based on the baseline frequency of defe-
cation revealed significant increases in bowel movements in pa-
tients with a low frequency of defecation and significant decreases
in the bowel movements of patients with a high frequency after
the intervention in the BB536 groups. Nevertheless, the efficacy of
BB536 powder for chronic constipation in elderly patients un-
dergoing outpatient care and the changes in the gut microbiota
caused by probiotic administration have not been investigated in
detail. Therefore, we aimed to perform a double-blind, random-
ized, controlled trial of this strain to verify its efficacy.

METHODS
Design overview

This study was performed with the approval of the ethical com-
mittee of Juntendo University and was based on the tenets of the
Declaration of Helsinki. Informed consent was obtained from
each participant. This study is registered at the University Hos-
pital Medical Research Network, number UMIN000033031.

Setting and participants

This study was conducted on outpatients attending the De-
partment of Gastroenterology at the Juntendo Tokyo Koto Ge-
riatric Medical Center. The inclusion criteria were as follows: (i)
male and female patients aged 65 years or older at the time of
consent, (ii) patients diagnosed with functional constipation or
constipated irritable bowel syndrome according to the Rome IV
diagnostic criteria, (iii) patients who were diagnosed with a
Constipation Scoring System (CSS) score of 6 or higher, and (iv)
patients who providedwritten informed consent for participation
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in this study. The exclusion criteria were as follows: (i) organic
constipation due to colorectal cancer, colorectal or anal stenosis, a
rectal mass or rectal overload, pseudo bowel obstruction, or a
giant rectum; (ii) neurological disease due to a spinal cord lesion,
cerebral infarction, Parkinson disease, or multiple sclerosis; (iii)
diabetes mellitus, hypercalcemia, hypokalemia, hypomagnese-
mia, hypothyroidism, or uremia; (iv) use of opioids, anticholin-
ergics, calcium channel blockers, anticonvulsants, psychotropic
drugs, antispasmodics, histamine H1-receptor antagonists, or
antiemetics; (v) amyloidosis, systemic scleroderma, or heavy
metal poisoning; (vi) serious cerebrovascular disease, hepatic
disease, renal disease, gastrointestinal disease, endocrine/
metabolic disease, an infectious disease requiring notification, a
history of cancer of the digestive system, currently receiving
treatment/medication for the disease, a history of major surgery
in the digestive system such as gastrectomy, gastrointestinal su-
turing, or intestinal resection, or digestive disorders such as in-
fectious enteritis or inflammatory bowel syndrome; (vii) the
regular use of medications that affect their bowel movements
(antibiotics, bowel control, antidiarrheals, etc.), or certain health
foods and supplements (lactic acid bacteria, bifidobacteria, oli-
gosaccharides, dietary fiber, etc); (viii) significant abnormalities
in blood pressure/blood tests, severe anemia, or allergies to drugs
or foods; (ix) excessive smoking, regular use of alcohol, an ir-
regular diet, an abnormal sleep cycle, or other lifestyle abnor-
malities; and (x) in addition to the above, the principal
investigator may deem any patient to be ineligible.

Randomization, intervention, and evaluations

After the assessment for eligibility, randomization was conducted
using random permuted blocks of the participants after they were
stratifiedby sex (male vs female) andCSS score ($9vs,9) to ensure
a balanced allocationof theparticipants in theprobiotic (BB536) and
placebo groups. Sachets containing lyophilized powder of B. longum
BB536 (5 3 1010 colony-forming unit or more, 2 g/package) or
placebo were prepared as previously described (8). Each participant
consumed 1 probiotic or placebo sachet daily for 4 weeks and was
asked to participate in 4 weeks of postobservation. All of the mem-
bers of the research team were unaware of the allocated sequence
until the end of the study and when the database was locked.

The patients were assessed by 2 questionnaires: the CSS (12)
(see Supplementary Table 1, http://links.lww.com/AJG/C706)
and frequency scale for the symptoms of gastrointestinal reflux
disease (FSSG; gastrointestinal reflux disease [GERD]) (13). The
questionnaires were given to the patients at the outpatient visits
before (baseline, week 0) and after (week 4) the initiation of the
intervention and at the end of the period (week 8). The CSS
questionnaire evaluated a total of 8 items, including (i) frequencyof
bowel movements, (ii) difficulty: painful evacuation effort, (iii)
completeness: feeling incomplete evacuation, (iv) pain: abdominal
pain, (v) time:minutes in lavatory per attempt, (vi) assistance: type
of assistance (laxatives, enemas, or manual maneuvers), (vii) fail-
ure: unsuccessful attempts for evacuation every 24 hours, and (viii)
history: duration of constipation (years). The scores of the 8 items
were summarized as the total CSS score. The FSSG scale, which
included a total of 12 items, was used to evaluate the symptoms of
GERD. The changes in the patients’ scores from baseline to week 4
and week 8 were also examined. The total CSS after intervention
(week 4) was the primary end point, and the FSSG total score and
the subscale scores of CSS and GERD as well as the changed scores
from baseline were the secondary end points.

FecalDNApreparation,microbiota analysis, andmicrobiota function

Fecal samples were collected before and after the intervention. The
fecal DNA preparation andmicrobiota analysis were performed as
previously described (14). In brief, the fecal samples were collected
using Techno Suruga stool collection kit brush type at week 0 and
week 4.DNAwas extracted fromthe fecal samples, and the purified
DNA was suspended in 2,000 mL of Tris-EDTA buffer (pH 8.0).
Polymerase chain reaction amplification and DNA sequencing of
the V3–V4 region of the bacterial 16S rRNA gene were performed
on an Illumina MiSeq instrument (Illumina, San Diego, CA) as
previously described (15). After removing the sequences consistent
with the data from the Genome Reference Consortium human
build 38 (GRCh38) and the phiX reads from the raw Illumina
paired-end reads, the sequences were analyzed using the QIIME2
software package (version 2017.10) (1). Potential chimeric se-
quences were removed using Divisive Amplicon Denoising Algo-
rithm2 (DADA2) (16), and30and90baseswere trimmed fromthe
30 regions of the forward and reverse reads, respectively. The
taxonomical classification was performed using the naive Bayes
classifier that had been trainedon theGreengenes 13.8 data setwith
a 99% sequence similarity threshold for full-length operational
taxonomic units. A principal coordinate analysis based on the
Bray‒Curtis distance was performed using Quantitative Insights
Into Microbial Ecology 2 (QIIME2) software. Phylogenetic In-
vestigation of Communities by Reconstruction of Unobserved
States 2 (PICRUSt2) (17) was used to infer the gut microbial
functional genes based on the microbiota composition of 16S
rRNA gene sequences with default settings.

Statistical analysis

Assuming that the treatment effect is expected to be equivalent to
that of a previous study that investigated the efficacy of a tradi-
tional Japanese medicine in improving functional constipation
(18), the group difference in the CSS mean of the pretreatment
and posttreatment differences was set as 22.5, the SD of the
measurements as 4, the correlation coefficient between the pre-
treatment and posttreatment measurements as 0.6, and the SD of
the pretreatment and posttreatment differences as 3.58. There-
fore, to detect a difference of 22.5 between the groups and to
obtain 80% power by the 2-sample t test, 34 participants in each
group (68 participants in total) were needed. After considering
patient dropouts and other factors, we increased the number of
participants by approximately 15%, making a total of 80 partic-
ipants the target number of cases.

Once the data collection was completed, all data were fixed
before the code-breaking. The primary end point was the differ-
ence in the changes from baseline in the CSS total score between
the 2 groups at week 4. The changes from baseline were compared
between the probiotic and placebo groups using the Wilcoxon
rank-sum test. Moreover, the intragroup changes in the values
between the baseline and after intervention were tested using the
Wilcoxon signed-rank test. The statistical analysis was performed
using SAS software version 9.4 (SAS Institute, Cary, NC) for the
gastrointestinal data and R software ver. 3.6.0 for the gut
microbiota data, with significance set at P , 0.05.

RESULTS
Ninety-six patients were evaluated for eligibility, and 80 were
randomly assigned (Figure 1). There were 80 patients (M/F: 36/
44, mean age 77.9 years), including 39 patients in the probiotic
group and 41 in the placebo group, and there were no differences
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in the patient backgrounds between the groups (Table 1). One
patient in the probiotic group dropped out because of difficulty in
going to the hospital, which left 38 patients in the probiotic group
and 41 patients in the placebo group who were evaluated. In both
groups, the dose rate was almost 80% or more.

Bowel movements

Table 2 shows the results of theCSS. Significant improvementwas
observed in the CSS score from baseline to weeks 4 (after the
intervention, P , 0.01) and 8 (after the postobservation period,
P , 0.05) in the probiotic group, but there were no significant
changes in the placebo group; however, no intergroup difference
was observed. Therewas a tendency for a difference in the changes
in the CSS scores from baseline to after the intervention between
the 2 groups (week 4, P 5 0.074, Figure 2a). There were several
items that tended to be improved after the treatment in the
probiotic group, but these itemswere not improved in the placebo
group; a significant intergroup difference was observed in failure
of evacuation (unsuccessful attempts for evacuation per 24 hours)
after the intervention (week 4). In addition, there were intergroup
differences in the changes in the subscale items at week 4 from

baseline, such as the stool frequency (P 5 0.008) and failure of
evacuation (P 5 0.051).

On the FSSG scale (Table 3), no improvement was observed in
the placebo group, but improvements were observed in the
heartburn and the treatment getting stuck while swallowing sub-
scales in the probiotic group after the intervention (P , 0.05). In
the intergroup comparison of the variable values, the heartburn
(P 5 0.089) and feeling sick after meals (P 5 0.075) subscales
tended to improve after 4 weeks of intake compared with the
placebo group. Interestingly, although there was no significant
difference after the intervention (week 4), improvement of the
symptom scores was observed at the postintervention assessment
(week 8) for stomach bloating (P 5 0.032), unusual sensation in
throat (P5 0.039), and getting stuck while swallowing (P5 0.057)
in theprobiotic group comparedwith theplacebogroup.Therewas
no significant change in the total FSSG score after the intervention
(week 4) in the placebo group, but a significant improvement was
observed in the probiotic group (P, 0.05), with a tendency toward
an intergroup difference (P 5 0.097) at the postintervention as-
sessment (week 8) (Figure 2b).

Gut microbiota and microbiota function

The Bray–Curtis principal coordinate analysis based on the genus
level composition showed no significant difference between the
groups and before and after the treatment intake (Figure 3a). We
found that the relative abundance of Clostridiaceae|g increased
(P5 0.042) and that of Coprococcus decreased (P5 0.045) in the
BB536 group at week 4 compared with baseline (Figure 3b),
although these differences were not significant with false dis-
covery rate (FDR) correction (see Supplementary Table 2,
http://links.lww.com/AJG/C707). We then inferred the gut mi-
crobial functional genes based on the microbiota composition by
PICRUSt2. We found 2 and 14 differential pathways between the
groups at 0 and 4weeks, respectively (see Supplementary Figure 1
and Table 3, http://links.lww.com/AJG/C704, http://links.lww.
com/AJG/C708).We also observed 1 and 3 intragroup differences
between 0 and 4 weeks in the placebo and probiotics groups,
respectively (see Supplementary Appendix Figure 2 and Table 4,
http://links.lww.com/AJG/C705, http://links.lww.com/AJG/C709).
However, these differences in the pathway were not significant with
FDR correction.

Safety

Nodeaths occurred in the trial. One case of diarrheawas observed
during treatment intake in both the BB536 and placebo groups.
Therewere nodifferences in the incidence of serious, total adverse
events, or withdrawals due to adverse events between the BB536
and placebo groups. There were no adverse events secondary to
the administration of the treatment.

DISCUSSION
In this study, we investigated the effects of BB536 on constipation
and abdominal symptoms in elderly patients with chronic con-
stipation using the CSS and FSSG questionnaires. This is the first
randomized controlled trial evaluating BB536 for chronic con-
stipation in elderly outpatients. Although therewas no intergroup
difference in the total CSS (the primary outcome), we observed an
improvement in the patients’ bowel movements and upper ab-
dominal symptoms after 4 weeks of BB536 intake compared with
the placebo group. Interestingly, improvements in the symptom
scores were observed even 4 weeks after treatment intake. To the

Table 1. Patients characteristics at baseline

BB536

(n5 39)

Placebo

(n5 41)

Age (yr) 78.1 6 6.4 77.9 6 6.2

Sex (M/F) 21/18 23/18

BMI (kg/m2) 22.8 6 3.5 22.8 6 3.5

CSS total score 10.26 6 3.29 9.62 6 2.68

Endoscopic examination

Reflux esophagitis (yes) 6 7

Hiatal hernia (yes) 13 14

Atrophic gastritis (yes) 25 27

Helicobacter pylori (no/yes/eradicated) 17/4/18 17/2/22

Medication

PPI 20 20

Laxatives 14 6

IBS therapeutics 0 0

Figure 1. Trial profile.
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best of our knowledge, this is the first study to see a prolonged
effect of probiotics on constipation and upper abdominal
symptoms in elderly patients with chronic constipation. This
prolonged effect may be caused by the improvement of the in-
testinal environment owing to the 4-week probiotic intake.

Previous studies have reported the efficacy of probiotics for
chronic constipation (19,20). A systematic review of chronic con-
stipation in the elderlywas previously reported (21). In a systematic
review, B. longum, B. lactis, Lactobacillus, Bifidobacterium, and
Streptococcuswere administered in combination with a fermented

oat drink or as a powder (11,22,23). However, the patients in these
clinical trials were not diagnosed with chronic constipation, and
these studies included patients who had diarrhea (11). In addition,
the subjects were hospitalized patients or patients who received
tube feeding. Therefore, there are many biases in these studies.

Bifidobacterium has been reported to promote intestinal
peristalsis through the production of short-chain fatty acids such
as acetic acid (24–26). These short-chain fatty acids affect the gut
microbiota and improve bowel movement (15). Although we did
notmeasure the change in intestinalmetabolites, previous studies

Table 2. Results of CSS

Probiotic Placebo

Intergroup

comparison

Baseline

(wk 0)

After

ingestion

(wk 4)

4 wk

postingestion

(wk 8)

Baseline

(wk 0)

After

ingestion

(wk 4)

4 wk

postingestion

(wk 8)

P value

for ⊿
wk 4

P value

for ⊿
wk 8

Frequency of bowel movements 0.89 6 0.88 0.47 6 0.94b 0.69 6 1.02 0.54 6 0.71 0.53 6 0.73 0.50 6 0.75 0.008 0.1761

Difficulty: painful evacuation effort 2.00 6 1.29 1.53 6 1.25 1.39 6 1.13b 1.76 6 1.02 1.38 6 1.05 1.32 6 1.11 0.719 0.6700

Completeness: feeling incomplete

evacuation

1.95 6 1.00 1.31 6 1.12b 1.44 6 1.03b 2.05 6 0.84 1.56 6 0.92b 1.51 6 0.95b 0.498 0.8356

Pain: abdominal pain 0.76 6 0.95 0.47 6 0.66 0.66 6 0.87 0.80 6 0.87 0.93 6 1.13 0.88 6 0.99 0.222 0.4363

Time: minutes in lavatory per attempt 1.23 6 0.94 0.78 6 0.72b 0.86 6 0.87a 1.24 6 0.92 1.00 6 0.88b 1.03 6 0.90a 0.116 0.3399

Assistance: type of assistance (laxatives,

enemas, or manual maneuvers)

0.39 6 0.69 0.33 6 0.53 0.42 6 0.65 0.28 6 0.56 0.33 6 0.57 0.37 6 0.62 0.380 0.2615

Failure of evacuation: unsuccessful

attempts for evacuation per 24 hr

0.83 6 0.45 0.61 6 0.96c 0.72 6 0.74 0.85 6 0.42 0.83 6 0.59 0.88 6 0.64 0.051 0.1821

History: duration of constipation 2.22 6 1.42 2.22 6 1.42 2.22 6 1.42 2.02 6 1.11 2.02 6 1.11 2.02 6 1.11 — —

CSS total score 10.26 6 3.29 7.78 6 4.30b 8.43 6 3.52a 9.62 6 2.68 8.57 6 3.41 8.45 6 3.88 0.074 0.1648

Data represent means (with SDs).
CSS, Constipation Scoring System.
aP, 0.05.
bP, 0.01, significant difference from baseline (Wilcoxon signed-rank test).
cP, 0.05, significant difference from the placebo group (Wilcoxon rank-sum test); P value, based on the difference from baseline (Wilcoxon rank-sum test).

Figure 2. Effect ofBifidobacterium longumBB536 administration on the clinical symptoms in elderly individuals with chronic constipation. (a) Changes in
the Constipation Scoring System (CSS) scores from baseline. (b) Changes in the frequency scale for the symptoms of gastrointestinal reflux disease scores
(gastrointestinal reflux disease [GERD]) from baseline. *P, 0.05, **P, 0.01, significant difference from baseline (Wilcoxon signed-rank test); †P, 0.05,
significant difference compared to the placebo group (Wilcoxon rank-sum test).
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have demonstrated effectiveness in the improvement of intestinal
environments, such as increased levels of acetic acid and butyric
acid, by the intake of BB536 yogurt (11). Bifidobacterium is well
known for acetic acid production, and B. longum BB536 has been
demonstrated to promote the level of butyric acid mediated by
crosstalk with other bacteria in the gut microbiota (27–29).
Therefore, B. longumBB536may contribute to an improvement in
defecation abnormalities, such as an improvement in the number
of defecations and defecation difficulties, in these patients.

In recent years, the overlap of functional gastrointestinal dis-
eases has been reported, such as dyspepsia and constipation
(30,31). In functional gastroenteropathy, the effect of inflammation
of the duodenum has been reported (32), and microinflammation
of the mucosa of the gastrointestinal tract is believed to have an
influence. Bifidobacterium has been reported to improve intestinal
barrier function and suppress inflammation (27).B. longumBB536
was reported to be useful for allergic diseases such as hay fever and
is believed to regulate the immune balance through the intestinal
immune system and to suppress inflammation (33). Therefore, it
was believed that the suppression of inflammation improves these
patients’ upper abdominal symptoms as well.

In this study, we did not find a marked change in the gut
microbiota composition after treatment intake. The relative abun-
danceofClostridiaceae| g increasedand that ofCoprococcusdecreased
in the BB536 group atweek 4 comparedwith baseline.We found that
the relative abundance of Coprococcus tended to have a positive
correlationwith theCSS score atweek4 in theBB536group; however,
therewas no obvious difference in the changes in theCSS scores from
baseline between the Coprococcus-increased group and Coprococcus-
decreasedgroup, and therewasnocorrelationofCoprococcuswith the

CSS score at 0 weeks (data not shown). Our data suggest that the
relative abundance of this genus did not seem to affect the CSS score.
This suggests that changes in metabolic and physiological pathways
mediated bybacterial components andmetabolites such as acetic acid
of BB536, rather than changes in the composition of the microbiota,
may affect defecation. Similar observations were made by Kacz-
marczyk et al. (34), who found that probiotic intervention modified
the biochemical and physiological parameters, regardless of changes
in microbiota composition and metabolic function over time.
McNulty et al. (35) observed a change in the metabolic functions of
themicrobiota under the influence of probiotics, despite no change in
its composition. In the present study, PICRUSt2 analysis indicated
more MetaCyc differential pathways between the groups at post-
intervention than at baseline. Four weeks of BB536 intervention also
seems to result in more differential MetaCyc pathways compared
with the placebo group. However, these differences in the pathway
were not significant with FDR correction, and the association with
clinical observation awaits future investigation. On the other hand,
because we could not observe a significant improvement in the total
CSS, the relationship between gutmicrobiota changes and the clinical
efficacy that was observed in the present study awaits further in-
vestigation in studies with a larger sample size.

In this study, we reported that BB536 improved defecation and
some upper abdominal symptoms in elderly patients with chronic
constipation. It was observed that some of the improved symptoms
were maintained even 4 weeks after stopping the probiotics. This
probiotic therapy had very few adverse effects. These results suggest
the safety and usefulness of taking B. longum BB536 for chronic
constipation in elderly individuals.However, several limitations exist
for this study. First, the study included a relatively small number of

Table 3. Results of FSSG

Probiotic Placebo Intergroup comparison

Baseline

(wk 0)

After

ingestion

(wk 4)

4 wk-post

ingestion

(wk 8)

Baseline

(wk 0)

After ingestion

(wk 4)

4 wk-post

ingestion

(wk 8)

P value for

⊿ wk 4

P value for

⊿ wk 8

Heartburn 0.62 6 0.95 0.33 6 0.68a 0.39 6 0.69 0.48 6 0.75 0.51 6 0.71 0.35 6 0.58 0.089 0.597

Stomach get bloated 1.47 6 1.23 1.33 6 1.35 1.03 6 1.15 1.38 6 1.00 1.18 6 0.84 1.37 6 1.07 0.931 0.032

Stomach feel heavy after meals 0.86 6 1.20 0.75 6 1.13 0.69 6 0.98a 0.80 6 0.88 0.80 6 0.91 0.76 6 0.77 0.938 0.472

Subconsciously rub your chest

with your hand

0.57 6 1.09 0.36 6 0.68 0.33 6 0.63 0.44 6 0.87 0.37 6 0.70 0.41 6 0.67 0.400 0.162

Feel sick after meals 0.30 6 0.62 0.25 6 0.55 0.33 6 0.63 0.20 6 0.40 0.37 6 0.58 0.29 6 0.46 0.075 0.415

Heartburn after meals 0.42 6 0.69 0.28 6 0.61 0.36 6 0.68 0.54 6 0.81 0.37 6 0.66 0.40 6 0.63 0.892 0.614

Unusual sensation in your throat 0.69 6 1.26 0.40 6 0.88 0.39 6 0.84a 0.53 6 0.91 0.41 6 0.89 0.54 6 0.95 0.598 0.039

Feel full while eating meals 0.78 6 1.25 0.86 6 1.19 0.67 6 1.04 0.83 6 1.05 0.63 6 0.86 0.63 6 0.89 0.228 0.676

Get stuck when you swallow 0.68 6 0.94 0.47 6 0.81a 0.42 6 0.69b 0.51 6 0.84 0.46 6 0.81 0.54 6 0.84 0.123 0.057

Bitter liquid coming up into your

throat

0.49 6 0.84 0.28 6 0.61 0.39 6 0.69 0.61 6 0.83 0.54 6 0.78 0.61 6 0.80 0.779 0.639

Burp a lot 0.84 6 1.12 0.69 6 1.04 0.67 6 0.99 0.80 6 1.05 0.76 6 0.92 0.85 6 1.01 0.631 0.122

Heartburn if you bend over 0.22 6 0.63 0.19 6 0.62 0.22 6 0.59 0.34 6 0.79 0.32 6 0.65 0.37 6 0.66 0.627 0.600

FSSG total score 7.91 6 9.15 6.06 6 7.01 5.91 6 6.58a 7.53 6 6.90 6.90 6 6.70 7.10 6 6.29 0.932 0.097

Data represent means (with SDs).
FSSG, frequency scale for the symptoms of gastrointestinal reflux disease.
aP , 0.05.
bP, 0.01, significant difference from baseline (Wilcoxon signed-rank test); P value, based on the difference from baseline (Wilcoxon rank-sum test).
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individuals. Second, we did not assess lifestyle habits such as diet,
alcohol consumption, and exercise habits during the intervention.
Third, we did not follow-up with patients for a long period. This
study had several strengths, including being a randomized, double-
blind, placebo-controlled parallel intervention study, which in-
cluded a detailed evaluation of the constipation symptoms and the
upper abdominal symptoms. This study also included an evaluation
of the fecalmicrobiota. In the future, it is necessary to examine a large
number of cases at multiple institutions and to analyze metabolites
such as organic acids in the intestinal tract.
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Study Highlights

WHAT IS KNOWN

3 Chronic constipation increases with age.
3 Conventional laxatives have many side effects, and when

used continuously, they become resistant, and their effects
are diminished.

3 Previous studies have reported the efficacy of probiotics for
chronic constipation and have fewer side effects.

3 Few reports exist regarding the therapeutic effects of
probiotics on chronic constipation in elderly individuals.

WHAT IS NEW HERE

3 This study is the first randomized controlled trial evaluating
Bifidobacterium longum for chronic constipation in elderly
outpatients.

3 Significant improvement was observed in the changed values
of frequency of bowel movements after 4 weeks of B. longum
intake compared with the placebo group.

3 Marked changes in the gut microbiota composition were not
found after the treatment intake, suggesting that bacterial
components and metabolites of B. longum, rather than the
changes in microbiota, may affect defecation.
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