
R
S

S
B

*

B
d
B
s
w
p
r
b
n
w
a
w
t
l
l
c
p
t
b
b
S
r
.
o
o
b
m
t
c
.
B
a
T
a
m

C
d
p
p
i
s

h
s
D

CLINICAL GASTROENTEROLOGY AND HEPATOLOGY 2007;5:331–338
andomized Controlled Trial of Biofeedback, Sham Feedback, and
tandard Therapy for Dyssynergic Defecation

ATISH S. C. RAO,* KARA SEATON,* MEGAN MILLER,* KICE BROWN,* INGRID NYGAARD,* PHYLLIS STUMBO,‡

RIDGETTE ZIMMERMAN,‡ and KONRAD SCHULZE*
University of Iowa Carver College of Medicine and ‡University of Iowa Clinical Research Center, Iowa City, Iowa

d
r
a
i
c
t
c
g

c
t
a
t

g
i
b
w
s
w
h
d
d
w

r
b
t
f
t
i
t

t
i
t
R
s
a
s

b

ackground & Aims: Constipation is a common disor-
er, and current treatments are generally unsatisfactory.
iofeedback might help patients with constipation and dys-

ynergic defecation, but its efficacy is unproven, and
hether improvements are due to operant conditioning or
ersonal attention is unknown. Methods: In a prospective
andomized trial, we investigated the efficacy of biofeed-
ack (manometric-assisted anal relaxation, muscle coordi-
ation, and simulated defecation training; biofeedback)
ith either sham feedback therapy (sham) or standard ther-
py (diet, exercise, laxatives; standard) in 77 subjects (69
omen) with chronic constipation and dyssynergic defeca-

ion. At baseline and after treatment (3 months), physio-
ogic changes were assessed by anorectal manometry, bal-
oon expulsion, and colonic transit study and symptomatic
hanges and stool characteristics by visual analog scale and
rospective stool diary. Primary outcome measures (inten-

ion-to-treat analysis) included presence of dyssynergia,
alloon expulsion time, number of complete spontaneous
owel movements, and global bowel satisfaction. Results:
ubjects in the biofeedback group were more likely to cor-
ect dyssynergia (P < .0001), improve defecation index (P <
0001), and decrease balloon expulsion time (P � .02) than
ther groups. Colonic transit improved after biofeedback
r standard (P � .01) but not after sham. In the biofeed-
ack group, the number of complete spontaneous bowel
ovements increased (P < .02) and was higher (P < .05)

han in other groups, and use of digital maneuvers de-
reased (P � .03). Global bowel satisfaction was higher (P �

04) in the biofeedback than sham group. Conclusions:
iofeedback improves constipation and physiologic char-
cteristics of bowel function in patients with dyssynergia.
his effect is mediated by modifying physiologic behavior
nd colorectal function. Biofeedback is the preferred treat-
ent for constipated patients with dyssynergia.

onstipation is one of the most common digestive com-
plaints and affects between 12%–19% of Americans.1,2 Tra-

itionally, constipation has been defined as less than 3 stools
er week.3 However, recent studies show that most constipated
atients report and are often bothered by excessive straining,

ncomplete evacuation, or hard stools rather than infrequent
tooling.4 – 6

Although there is some overlap, 3 subtypes of constipation
ave been described: dyssynergic defecation, slow transit con-
tipation, and irritable bowel syndrome with constipation.7–10
yssynergic defecation, also known as anismus11 or pelvic floor
yssynergia,9,12,13 is characterized by failure of the abdominal,
ectal, pelvic floor, and anal sphincter muscles to coordinate
nd complete the act of defecation.7,12–16 It is characterized by
mpaired propulsion of stool from the rectum, paradoxical anal
ontraction, or inadequate anal relaxation, or a combination of
hese mechanisms.12,15 About one third of patients with chronic
onstipation seen in tertiary care centers have dyssyner-
ia.8,14,17,18

The treatment of constipation remains unsatisfactory. Re-
ent reviews have concluded that there is insufficient evidence
o support the use of most traditional laxatives.19,20 Schiller et
l21 found that only 53% of patients were satisfied with tradi-
ional medical therapies for constipation.

Biofeedback is an instrument-based behavioral learning pro-
ram that incorporates the principles of “operant condition-
ng.” Uncontrolled trials have reported that biofeedback might
e useful to treat dyssynergia.22–27 However, outcome variables
ere poorly defined, and objective parameters were rarely as-

essed.9,26,27 A recent controlled study showed that biofeedback
as superior to laxatives.28 Some argue that biofeedback is not
elpful in constipation,29 and that the clinical improvement is
ue to the attention received rather than neuromuscular con-
itioning. Therefore, ideally biofeedback should be compared
ith sham feedback, and this has not been performed.

We hypothesized that patients with dyssynergic defecation
eceiving biofeedback would exhibit greater improvement in
owel symptoms and colonic and anorectal physiology than
hose receiving sham feedback or standard therapy. We per-
ormed a prospective randomized controlled trial to investigate
he efficacy of biofeedback in dyssynergic patients by compar-
ng the physiologic and symptomatic outcome of biofeedback
herapy with standard therapy or sham feedback therapy.

Materials and Methods
Adult outpatients, 18 –75 years old, who were referred

o a tertiary care center with a complaint of constipation were
nvited to participate in the study. All subjects had failed rou-
ine management of constipation. Patients included fulfilled
ome II criteria for functional constipation,30 exhibited a dys-

ynergic pattern of defecation during attempted defecation,13

nd had either prolonged difficulty with expelling a simulated
tool (�1 minute) or prolonged delay (�20% marker retention)

Abbreviations used in this paper: CSBM, complete spontaneous
owel movement; ITT, intention to treat; s, seconds.

© 2007 by the AGA Institute
1542-3565/07/$32.00
doi:10.1016/j.cgh.2006.12.023
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n colonic transit.7,9,12 They were required to have no evidence of
tructural or metabolic diseases that could cause constipation,
s assessed by colonoscopy/barium enema and routine hema-
ologic, biochemical, and thyroid function tests. Patients taking
rugs known to be constipating, for example, opioids, were
xcluded, or they discontinued the drug 2 weeks before enroll-
ent. Other exclusion criteria included severe cardiac or renal

isease, previous gastrointestinal, spinal, or pelvic surgery ex-
ept cholecystectomy, hysterectomy, or appendectomy, neuro-
ogic diseases such as multiple sclerosis, stroke, or spinal injury,
mpaired cognizance (Mini-Mental State score �15), legal
lindness, pregnancy, rectal prolapse, anal fissure, and alternat-

ng constipation and diarrhea.
Randomization used the permuted blocks with 1:1:1 assign-

ent into the 3 study groups (biofeedback, sham, and stan-
ard). Random numbers generated in advance were placed into
equentially numbered opaque envelopes, sealed, and used for
ubject assignment. Although the therapist and patient could
ot be blinded, the manometry reader was unaware of patient
ssignment or previous data. Standard protocols were used for
ach group to ensure that all patients received similar general
uidelines for management of their constipation.

Outcome measures, assessed at baseline and after treatment,
ncluded anorectal manometry, balloon expulsion test,7,31,32 and
olonic transit study in which 3 different-shaped radiopaque
arkers (Sitzmark; Konsyl Pharmaceuticals, Fort Worth, TX)
ere administered on 3 consecutive days, and a plain abdomen
-ray was taken on day 6.33 In a prospective stool diary starting

week before enrollment, subjects recorded the time, consis-
ency (Bristol stool scale34: type 1, hard pellets and 7, watery
tools), straining effort (1, normal; 2, moderately excessive; 3,
evere) of each bowel movement, and feeling of incomplete
vacuation (yes/no) and need for digital assistance (yes/no).
lso, they rated the overall satisfaction with bowel function on
100-mm visual analog scale. The study was approved by the

nstitutional Review Board, and all participants gave written
nformed consent.

Standard Treatment
A gastroenterologist, nurse therapist, and dietitian pro-

ided advice regarding bowel habits, exercise, laxatives, dietary
ber and fluid intake, and timed toilet training during an initial
isit. This was reinforced by the nurse during 3 monthly follow
p visits.

All patients were advised to attempt bowel movement for 5
inutes, twice a day, 30 minutes after eating, irrespective of

heir urge to defecate. The nurse therapist taught subjects how
o improve their pushing effort by using postural and diaphrag-

atic breathing techniques12,22 and instructed them to practice
hese maneuvers at home for 15 minutes 3 times a day. Mag-
esium hydroxide (Phillips Milk of Magnesia; Bayer, Tarrytown,
Y) 1–2 tablespoons or magnesium gluconate (Magonate 500
g; Fleming & Company, St Louis, MO) 2– 4 tablets daily was

ecommended daily as the standard laxative, and subjects were
nstructed to titrate its use. All subjects were advised to refrain
rom using manual maneuvers, and if used, its use was re-
orded. Patients having no bowel movement for 48 hours were
nstructed to use 1 glycerin suppository, then after 72 hours a
ap water enema, and after 96 hours 2 bisacodyl tablets orally
rescue laxatives). The dietitian advised subjects to consume a

alanced, adequate calorie diet, increase fruit and vegetable p
ntake to 5 servings per day, and consume 25 g of dietary fiber
rom natural food sources daily.

Biofeedback Treatment
In addition to receiving the instructions described un-

er standard therapy, subjects had an initial training session by
nurse specialist followed by biweekly, 1-hour biofeedback

essions, up to a maximum of 6 therapy sessions during a
eriod of 3 months. Biofeedback training was performed by
lacing a solid state manometry probe (Koningsberg Instru-
ents, Pasadena, CA) and by using software (Amb B; Gaeltec

td, Dunvegan, Isle of Skye) for displaying the manometric
ata. Biofeedback treatment consisted of 3 components. The
oal of rectoanal coordination was to increase the pushing
ffort as reflected by an increase in intra-abdominal/intrarectal
ressures and synchronized relaxation reflected by a decrease in
nal sphincter pressure. While sitting on a commode, subjects
atched the manometric tracings on a computer monitor and

eceived training with visual and verbal feedback techniques to
orrect dyssynergia.12,22 The goal of simulated defecation12,22

as to train subjects during a period of 3 trials to expel a
ilicone-filled artificial stool-FECOM.35 Their posture and
reathing techniques were continuously monitored, and appro-
riate advice and feedback were provided to improve defecatory
ffort. Patients with impaired rectal sensation received sensory
onditioning by repeated inflations/deflations of a rectal bal-
oon.12,22

Sham Feedback Treatment
In addition to receiving the basic instructions provided

uring initial and follow-up standard treatment, the sham
roup participated in up to 6 biweekly, 1-hour relaxation ther-
py sessions during a period of 3 months. At each session, the
urse therapist placed a manometry probe into the subject’s
ectum. Subsequently, they practiced progressive muscle relax-
tion under supervision by listening to an audiotape (The
elaxation Company, Rosalyn, NY) for 20 minutes. Intermit-

ent balloon distentions were performed with the rectal probe
o promote awareness for stooling and match the sensory con-
itioning provided under biofeedback. During each visit, 20
inutes was spent exploring the patient’s symptoms and ad-

ising them about coping strategies.

Data Analysis and Outcome Measures
Because constipation is a heterogeneous condition and

o single parameter adequately defines constipation or repre-
ents an optimal way of assessing clinical outcome,7,36 a range
f subjective and physiologic measures of bowel function were
sed. Subjective primary outcome measures were the number of
omplete spontaneous bowel movements (CSBMs) per week
nd the scores on the global bowel satisfaction visual analog
cale.

A spontaneous bowel movement was defined as a bowel
ovement that occurred naturally or without use of rescue

axatives, suppositories, or enemas within the previous 24
ours. A CSBM was defined as a bowel movement reported on
stool diary without a feeling of incomplete evacuation. The

roportion of subjects who reported �20-mm positive change
n visual analog scale was used as an index of global bowel
atisfaction. Physiologic primary outcome measures were the

resence of dyssynergic pattern during attempted defecation7,12
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nd the balloon expulsion time. Per-protocol and intention-to-
reat (ITT) analyses were performed for all the primary outcome

easures.
Secondary subjective outcome measures included stool

requency, stool consistency, straining effort, proportion of
atients needing digital assistance for stooling, and a laxative
onsumption score per week (none, no laxatives; Type I,
igh-fiber diet � bran and stool softeners; Type II, oral

axatives [magnesium oxide, 17 g polyethylene glycol
Miralax; Braintree Labs, Braintree MA); Type III, stimulants
bisacodyl); Type IV, enemas, suppositories, magnesium ci-
rate, 236-g polyethylene glycol solutions [Golytely; Braintree
abs]). The secondary physiologic outcome measures in-
luded anal residual pressure, intrarectal pressure, and def-
cation index during attempted defecation, thresholds for
rst perception and urge to defecate, and the proportion of
ubjects with slow colonic transit time.7,32,33 These secondary
utcome measures were analyzed as ITT. The data analyst
as unaware of the group randomization.

Statistical Analysis
The primary outcome measures for the 3 treatment

roups were analyzed by using negative binomial regression
nalysis for CSBM, Fisher exact test for bowel satisfaction
esponse rate and also for the proportion of subjects with
yssynergia, and mixed-model analysis of variance for balloon
xpulsion. The secondary outcome measure of number of stools
er week was also analyzed by using negative binomial regres-
ion; the use of laxatives and digital assistance, and the propor-
ion of subjects with slow transit (�20% marker retention) were
nalyzed by using exact probability from Fisher and McNemar
ests. The stool consistency score, stool strain score, and the
hysiologic manometric data were analyzed by using mixed-
odel analyses of variance. The ITT and per-protocol analyses

f the data after completion of treatment involved 2 questions;
rst, could the presence of treatment effects be established for
ach of the 3 treatment arms, and second, could the changes
hat occurred after treatment be differentiated among the treat-

ent arms. Because the Bowel Satisfaction visual analog score
as obtained after each visit, an ITT analysis was performed by

arrying forward their last observation for the few subjects who
ad dropped out of the study; the baseline value was imputed

orward to be their “post-treatment” value in 1 subject in the
tandard and sham groups and 3 subjects in the biofeedback
roup. Because of nonavailability of post-treatment stool diary
ata and post-treatment manometric and colonic transit data

n some subjects who only attended the initiation visit, an ITT
nalysis was performed either by carrying forward their last
bservation or by imputing forward the mean baseline value for
he number of CSBMs/week. We compared the data for pre-
reatment versus post-treatment for each intervention as well as
he effects of biofeedback treatment across the groups. Baseline
omparisons between treatment regimens were tested at the
lpha level of P � .05, because “correction” for multiple com-
arisons would bias against any suggestion of pretreatment
ivergence despite the randomization. The preplanned compar-

sons between the biofeedback and sham feedback and between
he biofeedback and standard treatment were also tested at the
lpha level of P � .05. The data are expressed as mean �

tandard error of the mean. g
Results
Subject Demographics
Seventy-seven patients (69 women, 8 men; mean age, 43

ears) with a mean duration of constipation for 17 years were
ecruited out of 377 subjects (Figure 1). Among these, 24
ubjects (22 women) were randomized to receive standard ther-
py, 28 subjects (25 women) to biofeedback therapy, and 25
ubjects (23 women) to sham feedback therapy. There were no
ifferences in the demographic distribution among the 3
roups. Sixty-five subjects completed the study (23 in standard,
1 in biofeedback, and 21 in sham groups). Two (1 each in
iofeedback and sham groups) developed comorbid illnesses
nd could not complete the study; 10 were noncompliant with
he study protocol and were lost to follow up after the initiation
isit, but all 12 subjects are included in the ITT analysis (Figure
). The noncompliance rate did not differ among the groups (P

.21), but a type 2 error cannot be excluded. The mean (range)
umber of therapy sessions for both biofeedback and sham

eedback groups was 5 (4 – 6).
The baseline bowel symptom profiles including stool fre-

uency, stool consistency, straining effort, and laxative use were
omparable and similar between the 3 groups, including the
ercentage of subjects needing digital assistance to defecate

Table 1). With regards to manometric features, there were no
ifferences between subjects who were randomized to sham
eedback or standard therapy. However, the biofeedback group
xhibited a significantly higher baseline mean resting sphincter
ressure (P � .02) and mean anal residual pressure (P � .0067)
nd higher threshold for first perception (P � .01) when com-
ared with the standard group (Table 1). Also, the baseline
efecation index was significantly lower when compared with
tandard group (P � .03) and the sham feedback group (P �
0069). These data suggest that patients who were randomized
o receive biofeedback had relatively greater pelvic floor dys-
unction.

Outcome Measures
Subjective parameters. Primary outcome measures. An

TT analysis showed that patients who received biofeedback
xhibited a significant increase in the numbers of CSBMs per
eek when compared with the baseline period (P � .02), as well
s the sham (P � .05) and the standard groups (P � .006)
Figure 2A). There was no significant change in CSBMs in the
tandard or sham groups, when compared with the baseline
eriod. A per-protocol analysis also showed similar increase in
he numbers of CSBMs in patients who received biofeedback
hen compared with the baseline period (2.5 � 0.3 vs 5.1 � 0.2,
� .018), sham group (P � .02), and standard group (P � .001)

ut not in patients who received sham (1.7 � 0.2 vs 2.6 � 0.2,
� .12) or standard therapy (1.4 � 0.5 vs 1.6 � 0.3, P � .7).
An ITT analysis showed a significant percentage (P � .0001)

f subjects who reported improved global bowel satisfaction
hen compared with baseline, with all 3 treatments (Figure 2B).
ubjects who received biofeedback (%) also reported greater

mprovement in bowel satisfaction when compared with those
ho received sham feedback (P � .04) but not standard therapy.
per-protocol analysis also showed a significant change in the

lobal bowel satisfaction from baseline in all 3 groups (P �
001). However, patients who received biofeedback exhibited a

reater improvement than those who received sham feedback
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Assessed for eligibility  
(n= 377)  

Randomized 
(n= 77) 

Excluded (n= 300) 
  Not meeting inclusion 

 criteria (n= 148) 
 Refused to participate 

 (n= 152) 

Standard Therapy 
(n =24) 

Biofeedback Therapy 
(n= 28) 

Sham Feedback Therapy 
(n= 25) 

Completed (n= 23) 
Lost to follow up (n= 1) 

Discontinued Intervention (n= 0) 

Completed (n= 21) 
Lost to follow up (n= 6) 

Discontinued Intervention (n= 1) * 
* Heart disease 

Completed (n= 21) 
Lost to follow up (n= 3) 

Discontinued Intervention (n=1) * 
* Gastroenteritis 

Analyzed ITT  
(n= 24)  

 
No physiology or 

stool data  
(n=1)  

Analyzed per 
protocol (n= 23)  

 
Excluded from 

analysis (n= 1 ) * 
 

* Only attended 
initiation visit  

Analyzed ITT  
(n= 28)  

 
No physiology  

(n= 7)  
 

No stool data  
(n= 4)  

Analyzed per 
protocol (n= 21)  

 
Excluded from 
analysis (n= 6)*  

 
* Only attended 
initiation visit  

Analyzed ITT  
(n= 25)  

 
No physiology 

(n= 4)  
 

No stool data 
(n= 2)  

Analyzed per 
protocol (n= 21)  

 
Excluded from 

analysis (n= 3) *  
 

* Only attended 
initiation visit  
Figure 1. Table showing the recruitment, randomization, analysis and follow up of Participants.
able 1. Effects of Treatment on Secondary Outcome Measures Including Stool Patterns, Laxative Use, Need for Digital
Assistance With Stooling, and Manometric Pressure Profiles (Mean � Standard Error of the Mean or Percentage)

Biofeedback Sham feedback Standard

Baseline After Baseline After Baseline After

ubjective parameters
No. of stools/wk 6.1 � 0.1 7.1 � 0.1a 6.2 � 0.2 5.4 � 0.1 5 � 0.1 4.7 � 0.1
Stool consistency (1–7) 3.5 � 0.2 3.9 � 0.2 3.5 � 0.2 3.4 � 0.2 3.4 � 0.2 3.5 � 0.2
Stool strain score (1–3) 1.99 � 0.1 1.85 � 0.1 2.0 � 0.1 1.8 � 0.1 1.9 � 0.1 1.9 � 0.1
Laxative consumption (%)

Types I–II 70% 85% 64% 76% 67% 75%
Types III–IV 30% 11% 32% 16% 33% 21%

Digital assistance (%) 36% 14%b,c 32% 32% 33% 24%
hysiologic parameters
Anal resting pressure 67 � 3d 60 � 4 60 � 5 54 � 4 56 � 4 55 � 4
Anal residual pressure (mm Hg) 81 � 6d 39 � 5e 67 � 6 68 � 6 60 � 5 61 � 5
Intrarectal pressure (mm Hg) 32 � 5 49 � 4e 39 � 4 38 � 4 34 � 4 34 � 3
Defecation index 0.4 � 0.1d 1.7 � 0.2e 0.7 � 0.1 0.7 � 0.2 0.6 � 0.1 0.6 � 0.1
First sensation threshold (mL) 43 � 9a 29 � 7b 39 � 8 33 � 11 27 � 9 20 � 2
Urge to defecate threshold (mL) 185 � 17 171 � 15 200 � 15 191 � 13 186 � 14 184 � 22

P � .019, biofeedback vs standard for number of stools.
P � .03 vs baseline.
P � .02 vs sham feedback.
P � .002 vs sham and standard.

P � .003 vs baseline, sham, and standard.
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86% vs 48%, P � .018), but not when compared with those who
eceived standard therapy.

Secondary outcome measures. After treatment, the mean
tool frequency per week increased significantly in the biofeed-
ack group when compared with standard group (P � .01) but
ot sham group (Table 1). There was a nonsignificant trend
oward softer stools and lesser degree of straining in patients
ho received biofeedback but not in the other groups (Table 1).
he laxative consumption score did not change in any of the
roups, although there was a nonsignificant trend toward lesser
se of stimulants, enemas, and suppositories (Table 1). A need

or digital assistance with stooling lessened significantly (P �
03) in the biofeedback group but not in the other 2 groups
Table 1). Also, the need for digital assistance decreased signif-
cantly in the biofeedback group when compared with the sham
roup (P � .02).

Physiologic parameters. Primary outcome measures. An

igure 2. Results for subjective outcome measures. (A) Number of
SBMs/wk in each of the 3 treatment groups before and after treat-
ent. (B) Percentage of subjects who reported improved global bowel

atisfaction and a visual analog scale with each treatment.
TT analysis showed that the dyssynergia pattern was corrected t
n 79% receiving biofeedback, 4% receiving sham, and 8.3% with
tandard treatment. Biofeedback was superior to baseline,
ham, and standard treatments (P � .0001). There was no
ifference in the sham or standard treatment groups when
ompared with baseline (Figure 3A). A per-protocol analysis
howed that the dyssynergia pattern was corrected in 81% of
atients receiving biofeedback but only in 2% of patients receiv-

ng sham feedback or standard therapy. Biofeedback was supe-
ior to baseline, sham, and standard therapy (P � .0001).

An ITT analysis showed that the balloon expulsion time
ecreased significantly in subjects who received biofeedback
hen compared with their baseline (P � .0001) but not in the

ham (P � .15) or standard (P � .08) treatment groups. Also,
iofeedback was superior to sham (P � .003) or standard (P �

03) treatment (Figure 3B). A per-protocol analysis showed that
he balloon expulsion time decreased in subjects who received
iofeedback, when compared with baseline (137s � 27s vs 26s

8s, P � .001) and when compared with sham feedback (P �
04). There was no change in the sham group (119s � 25s vs
09s � 30s) and in the standard group (142s � 27s vs 78s �
3s).

Secondary outcome measures. ITT analysis indicated that
he anal residual pressure decreased (P � .0001), the intrarectal
ressure increased (P � 001), and defecation index increased
ignificantly (P � .0001) in the biofeedback group when com-
ared with baseline, but they were unchanged in other groups

Table 1). Furthermore, the anal residual pressure, intrarectal
ressure, and the defecation index improved significantly in the
iofeedback group (P � .001), when compared with those who
eceived either standard therapy or sham feedback. In the
iofeedback group, the threshold for first sensory perception (P

.001) but not an urge to defecate decreased significantly
hen compared with baseline. There was no difference in sen-

ory thresholds among the 3 groups.
At baseline, on average between 68%– 80% of subjects with

yssynergia had slow colonic transit time (Figure 3C). After
reatment, when compared with their baseline, the proportion
f subjects with slow colonic transit decreased significantly with
iofeedback (P � .0018) and standard treatments (P � .01) but
ot with sham feedback (P � .07).

Discussion
In this prospective, randomized controlled trial,

iofeedback therapy significantly improved bowel function in
ubjects with chronic constipation and dyssynergic defecation.
ubjects who received biofeedback had a greater number of
SBMs and greater satisfaction with bowel function and were
ore likely to discontinue the use of digital maneuvers than

ubjects receiving standard treatment or sham feedback treat-
ent.
Symptomatic improvement with biofeedback was also

atched by improvement in physiologic characteristics of colo-
ectal function. During attempted defecation, the dyssynergic
attern was corrected in 79% of patients who received biofeed-
ack but was unchanged with the other 2 therapies. Other
anometric indices of rectoanal coordination during defeca-

ion such as the defecation index and rectal sensory perception
lso improved significantly only in the biofeedback group, as
id the time taken to expel an artificial stool. Furthermore, in
ubjects who were randomized to biofeedback therapy, some of

he baseline parameters such as resting sphincter pressure, anal
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esidual pressure, and first sensory perception were higher and
efecation index was lower, suggesting a relatively greater pelvic
oor dysfunction. After biofeedback, there was a significant

mprovement in these parameters when compared with the
ther treatments, suggesting a greater therapeutic benefit.

Our findings emphasize the importance and relevance of
erforming neuromuscular conditioning to correct dyssynergia
nd improve bowel function. The clinical improvement seen in
ur subjects was achieved by modifying the underlying physi-
logic behavior, because patients who received sham feedback
lso received a similar degree of attention and advice from the
ame therapist regarding coping strategies but failed to exhibit
n improvement in the range of primary and secondary out-
ome measures. Thus, biofeedback therapy appears to be effec-
ive in improving both subjective and physiologic characteris-
ics of bowel function in patients with dyssynergic defecation.

The global bowel satisfaction was greater for biofeedback
nd when compared with sham feedback, although subjects in
he other 2 groups improved to a lesser degree over baseline.
his observation suggests that carefully monitored therapy
ith coping strategies might improve satisfaction with bowel

ymptoms in some patients, at least temporarily, but might not

igure 3. Results for the physiologic outcome measures. (A) Proportio
fter each treatment. (B) Effect of each treatment on the balloon expuls
fter each treatment.
roduce real and effective change in bowel function. This find- i
ng underscores the need for performing objective assessments
f bowel function; reliance on global satisfaction with bowel
unction as a sole measure of improvement might be inade-
uate and could be influenced by other factors such as desire to
lease the investigators.37 Finally, these observations emphasize
he need for randomized controlled trails including sham ther-
py in patients with functional gastrointestinal disorders in
hom there is high likelihood of placebo effect.37,38

The aforementioned findings are in agreement with and
onfirm those recently described by Chiarioni et al,28 but there
re significant methodologic differences that merit discussion.
ur study included a sham biofeedback arm along with stan-
ard therapy and laxatives. We believe that a well-designed
ham therapy is essential for an optimal comparative assess-

ent of a behavioral therapy, because it provides the attention,
he coping skills, and other support that these patients desper-
tely seek. This is particularly important because patients with
yssynergia have significant psychological dysfunction and im-
aired quality of life.39 Furthermore, in our study, the biofeed-
ack therapy was administered by a nurse who also adminis-
ered the sham therapy and laxative therapy, under supervision
f a physician, whereas in their study, biofeedback was admin-

patients who exhibited a dyssynergic pattern on anorectal manometry
e. (C) Percentage of subjects with slow transit in the colon before and
n of
ion tim
stered by a knowledgeable and skilled neurogastroenterologist,
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nd the laxative therapy was administered by another physician,
aising concerns for equitable management. Also, unlike our
tudy, they excluded patients with coexisting slow transit con-
tipation that accounts for at least two thirds of patients with
yssynergia,12,17,40 a finding further reaffirmed in this study. We
bserved a significant improvement in the colonic transit time

n subjects who received biofeedback and standard therapy but
ot in subjects who received sham feedback. Thus, biofeedback
herapy improves colonic function and reverses the slow transit.
his finding further attests that the slowing of colonic transit

s secondary to the dyssynergia. Patients in their study were also
ounger (mean age, 33 years) when compared with our group
mean age, 43 years). Finally, we used a range of subjective and
bjective outcome measures including CSBMs per week, which

s regarded as a better index of assessing bowel movements than
tool frequency alone.41 Although we accept the limitation that
urs was a short term assessment (3 months) and the study by
hiarioni et al assessed improvement at 6 months and 1 year,

here are concerns with their long-term study; all patients who
eceived 5 sessions of biofeedback were told, irrespective of their
utcome, that they had improved. This approach potentially

ntroduces a subjective bias by falsely elevating expectations
egarding perceived therapeutic benefit for a behavioral therapy,
specially when told by a physician who is also providing care
or the patient. In spite of these differences, both studies found
hat biofeedback therapy was superior to standard therapy
ncluding laxatives.

The limitations of our study include small sample size re-
ulting from high screen failure rate and unwillingness among
ome potential subjects to participate, referral bias to a tertiary
are center, comorbid illnesses, strict entry criteria, and the
ubject’s desire to receive only biofeedback. The screen failure
nd dropout rate is similar to that reported in a previous study
f biofeedback for incontinence.42 Furthermore, biofeedback is

abor intensive (250 therapy sessions in this trial) and requires
otivation and multiple hospital visits (many subjects lived at

east 2 hours away); these factors contributed to the variation in
oncompliance. Also, our results might not be applicable to all
atients in the community setting. However, most experts agree
hat the diagnosis of dyssynergia requires physiologic assess-

ent that is generally available only in referral centers.7,12,18,25,32

One approach has been to perform biofeedback for all pa-
ients with symptoms of difficult defecation.43 Although prag-

atic, many patients with normal colonic and anorectal func-
ion and those with slow transit constipation might not benefit
ith biofeedback.25 Thus, such an approach might not be

ost-effective.
In one other randomized study without controls, subjects

ho received electromyogram-based biofeedback improved to a
imilar extent (about 40%) as those who received muscle coor-
ination training, although use of digital maneuvers was unaf-
ected.24 In our study, similar to Chiarioni et al,28 we combined
hese techniques and found greater improvement. This suggests
hat a multi-component biofeedback program designed to cor-
ect the underlying pathophysiology is likely to be more effec-
ive than single component training.

Because dyssynergic defecation is associated with chronic
onstipation, it is important to know whether biofeedback is
ffective in the long-term. Uncontrolled studies have reported
mprovement in 50%–71% of subjects undergoing biofeed-

ack,25,43,44 but a recent controlled trial showed improvement
ith biofeedback at 1 year when compared with laxatives.28

hus, it seems likely that the benefit is sustained. In our study,
he laxative consumption score did not change in any of the
roups, suggesting that behavioral therapy might not change
ife-long habits, at least in the short-term, although Chiarioni et
l28 observed decreased use of laxatives in the biofeedback
roup compared with laxative group. Also, whether some pa-
ients require periodic reinforcement with biofeedback to main-
ain their benefits is unknown.22,43

In conclusion, on the basis of our results, biofeedback ther-
py is the preferred treatment for patients with chronic consti-
ation and dyssynergic defecation and especially for those who
ave failed standard therapy.
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