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BACKGROUND: The efficacy of perineal self-acupressure
in treating constipation is uncertain.

OBJECTIVE: We aimed to evaluate whether perineal self-
acupressure would improve patient reports of quality of
life and bowel function at 4 weeks after training,.
DESIGN: A randomized, parallel group trial was
conducted.

SETTING: The study took place at the UCLA Department
of Medicine.

PATIENTS: One hundred adult patients who met Rome III
criteria for functional constipation participated.
INTERVENTION: The control group received information
about standard constipation treatment options, while the
treatment group received training in perineal self-
acupressure plus standard treatment options.
MEASUREMENTS: Primary outcome was the Patient As-
sessment of Constipation Quality of Life (PAC-QOL). Sec-
ondary outcomes included patient assessments of bowel
function (as measured by a modified Bowel Function In-
dex (BFI)), and health and well-being (as measured by the
SF-12v2).

RESULTS: The mean PAC-QOL was improved by 0.76 in
the treatment group and by 0.17 in the control group
(treatment-effect difference, 0.59 [95 % CI, 0.37 to 0.81];
p<0.01). The mean modified BFI was improved by 18.1 in
the treatment group and by 4.2 in the control group
(treatment-effect difference, 13.8 [95 % CI, 5.1 to 22.5];
p<0.01). The mean SF-12v2 Physical Component Score
was improved by 2.69 in the treatment group and reduced
by 0.36 in the control group (treatment-effect difference,
3.05, [95 % CI, 0.85 to 5.25]; p<0.01); and the mean SF-
12v2 Mental Component Score was improved by 3.12 in
the treatment group and improved by 0.30 in the control
group (treatment-effect difference, 2.82, [95 % CI, —0.10 to
5.74]; p<0.07).

LIMITATION: The trial was not blinded.

CONCLUSION: Among patients with constipation, perine-
al self-acupressure improves self-reported assessments of
quality of life, bowel function, and health and well-being

Trial Registration: ClinicalTrials.gov: NCTO1867944.

Electronic supplementary material The online version of this article
(doi:10.1007/s11606-014-3084-6) contains supplementary material,
which is available to authorized users.

Received August 11, 2014

Revised September 10, 2014
Accepted October 14, 2014
Published online November 18, 2014

434

relative to providing standard constipation treatment op-
tions alone.
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INTRODUCTION

Constipation is characterized by the difficult or infrequent
passage of stool, often accompanied by a sensation of incom-
plete evacuation or straining. It is one of the most common
digestive complaints in the general population, affecting ap-
proximately 12 to 19 % of North Americans.' Constipation is
more prevalent among women, nonwhites, and patients over
60 years of age. It is also more prevalent among those with
little daily physical activity, poor education, and low income.*”
Patients with constipation report substantial impairment in
health-related quality of life,* higher incidence of depression,
and significant loss of work productivity.**> Furthermore, con-
stipation is associated with significant health care costs. U.S.
hospital costs alone associated with constipation were estimated
at over $4.25 billion in 2010.° Treatment for constipation
generally consists of increasing intake of dietary fiber and fluid,
increasing exercise, and taking medications such as laxatives.”

Perineal massage is a technique commonly recommended
to pregnant women to prevent laceration during labor and to
decrease the need for an episiotomy. A randomized controlled
trial has shown that perineal massage can increase the elastic-
ity of the perineum and reduce the risk of third-degree perineal
tears.” Several non-controlled studies also suggest perineal or
transvaginal pressure may aid in defecation.”**~'® In addition,
digitally applying perineal or transvaginal pressure has been
used by patients with rectocele or descending perineum syn-
drome.*'? Perineal pressure has been shown to increase rectal
tone by an average of approximately 52 %.'?

The objective of this study was to test whether perineal self-
acupressure, which consists of a patient repeatedly applying
external pressure to the perineum prior to defecation, can
improve symptoms of constipation and improve health-
related quality of life. While perineal self-acupressure has
not been previously evaluated in a controlled setting, research
suggests it might facilitate defecation by breaking up
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scybalous stools,'*'* relaxing the anal sphincters and

puborectalis muscle,™'®'” stimulating extrinsic parasympa-
thetic sacral nerves,'” and compensating for rectal wall abnor-
malities (such as descending perineum syndrome or
rectocele).®” See Online Appendix 1. In addition to treating
constipation, perineal self-acupressure may treat hemorrhoids,
which are associated with constipation and may be caused
by excessive straining.” One way to prevent the develop-
ment and progression of hemorrhoids is to effectively treat
constipation.'’

METHODS

Participants. Eligible participants were aged 18 years or older
and met Rome I1I criteria for functional constipation, namely,
experiencing two or more of the following criteria for the last
3 months with symptom onset at least 6 months prior to
diagnosis: straining during at least 25 % of defecations;
lumpy or hard stools in at least 25 % of defecations;
sensation of incomplete evacuation for at least 25 % of
defecations; sensation of anorectal obstruction/blockage for
at least 25 % of defecations; manual maneuvers to facilitate
at least 25 % of defecations (e.g., digital evacuation, support of
the pelvic floor); and fewer than three defecations per week.
Patients were excluded if they were pregnant, if they experi-
enced significant weight loss (more than 10 % of their usual
body weight in the preceding 6 months), and if they had a
history of blood mixed in stool. The perineal self-acupressure
for constipation (PSAC) study protocol was approved by the
institutional review board at UCLA (IRB#13-000738) and
registered with ClinicalTrials.gov (Identifier:
NCT01867944), and all participants provided written in-
formed consent.

Study Design and Treatment. The study was a randomized,
parallel group trial, with each eligible participant randomly
assigned to either standard care (control) or standard care plus
perineal self-acupressure (treatment). Potential participants
were recruited from the local community and screened by
phone from July 2013 to April 2014. Eligible participants
who met all study criteria were enrolled on a rolling basis after
they arrived at UCLA to complete the informed consent
process and baseline survey instruments. Patients unable to
travel to UCLA were given the option to meet with study
personnel in their homes or at a public place of their choosing.
With 50 patients per group and with 20 % of patients lost to
follow-up, we projected 90 % power to detect a clinically
meaningful change in the PAC-QOL total score of 0.5 (given
a population mean of 1.85 and a SD of 0.67'%).

Computer-generated randomization was not stratified, with
treatment assignments made in random permuted blocks of
size 2. Subjects in both groups received educational materials
about constipation and conventional treatment options (e.g.,

increased dietary fiber intake, stool softeners, increased
exercise). Subjects in the perineal self-acupressure group
also received sex-specific educational material and training
in perineal self-acupressure. Training consisted of 3 to
5 min of oral instruction on how to apply perineal pressure,
with the aid of a plastic anatomic model displaying the
perineal region. Subjects in the perineal self-acupressure
group were not restricted from using standard care. All of
the patient materials appear in Online Appendix 2. All
participants completed an initial set of survey instruments
immediately following the informed consent process. One
month after completing the initial set of survey instru-
ments, subjects in both groups were asked to return a
follow-up set of survey instruments. The last participant
completed follow-up in June 2014.

Outcome Measures. The primary outcome measure was
patient assessment of constipation-related health quality of life
by means of the Patient Assessment of Constipation Quality of
Life Questionnaire (PAC-QOL). The validated PAC-QOL is
composed of 28 items grouped into four subscales: physical
discomfort, psychosocial discomfort, worries and concerns,
and satisfaction.'® The first three subscales comprise the pa-
tient dissatisfaction index, with an overall score ranging from
0 to 96 (where higher scores correspond to worse quality of
life). The satisfaction subscale includes four items that pro-
duce a combined score ranging from 0 to 16, with scores
defined as poor (0—4), fairly good (5-8), good (9-12), or
excellent (13-16).

Secondary measures were a modified version of the Bowel
Function Index (BFI) for patient self-completion, original
questions to measure change in hemorrhoid impact, the Short
Form Health Survey version 2 (SF-12v2), and original ques-
tions (for the perineal self-acupressure group only) regarding
use and effectiveness of the technique and associated educa-
tional materials. The modified BFI was a three-item question-
naire that measured bowel symptoms by asking patients to rate
ease of defecation, feeling of incomplete bowel evacuation,
and constipation on a scale from 0 to 100 (where higher scores
indicate greater disease impact).'’ The hemorrhoid questions
asked participants whether they had experienced new episodes
with hemorrhoids in the last 4 weeks, and to rate bleeding,
itching, and pain associated with hemorrhoids during that time
frame. The SF-12 is a validated multipurpose short survey
with 12 questions, all selected from the SF-36 Health Sur-
vey.”” Physical and Mental Health Composite Scores (PCS &
MCS) are computed using the scores of 12 questions and
range from 0 to 100, where higher scores indicate better
quality of life. Finally, the perineal self-acupressure group
was asked a series of open and closed-ended questions related
to their use of perineal self-acupressure, its perceived effec-
tiveness, their desire to continue using the technique and to
recommend it to others, and the effectiveness of the educa-
tional materials. All patient survey instruments appear in On-
line Appendix 3.
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Statistical Analysis. Analyses were based on the intention-to-
treat method in all randomized participants. Missing outcomes
during the follow-up period were imputed using the last-ob-
servation-carried-forward method. To assess the robustness of
the analytical results under alternative imputation methods,
analyses were repeated on all outcomes using multiple regres-
sion imputation as well as available data only (no imputation).
Results did not differ between these two methods and the last-
observation-carried-forward method. Treatment effects were
also estimated using Seemingly Unrelated Regression (SUR),
Ordered Logit, and Instrumental Variables regressions. Poten-
tial interactions between treatment and other factors, also used
to assess heterogeneity of results across subgroups, were also
tested with patient fixed-effect and difference-in-difference
regressions. See Online Appendix 4. All reported confidence
intervals (Cls) were two-sided 95 % intervals, and tests were
two-sided with a 5 % significance level. All analyses were
performed with STATA version 13 (Stata Corp, College Sta-
tion, Texas).

RESULTS

Of'the 144 patients evaluated for eligibility, 44 were excluded:
24 for not meeting the inclusion criteria and 20 for declining to
participate (Fig. 1). Of the 100 eligible patients that underwent
randomization and completed the baseline surveys, 50 were
randomly assigned to the control group and 50 were randomly
assigned to the treatment group. Eight patients were lost to
follow-up (five from the control group failed to return their
follow-up surveys, and three from the treatment group failed to
return their follow-up surveys). One patient from the treatment
group declined to practice perineal self-acupressure after re-
ceiving oral instruction. A total of 91 patients (46 in treatment
group and 45 in control group) reached the primary endpoint
by completing a second survey 1 month after the initial inter-
vention. There were no reported adverse events.

The treatment and control groups were well balanced in
terms of age, race, and baseline measures of primary outcomes
(Table 1). There were more men in the treatment group than in
the control treatment group (34.0 vs. 16.0 %; p=0.04), and the
baseline measure of the Physical Component Score of the SF-
12v2 was lower for the treatment group than for the control
group (46.4 vs. 50.5; p=0.03). The other baseline variables did
not differ significantly between groups.

Improved Patient Assessment of Constipation Quality
of Life. The mean patient-reported quality-of-life measures

differed significantly between the treatment and control
groups (Table 2). The mean overall PAC-QOL improved by
0.76 units in the perineal-pressure treatment group and by 0.17
units in the control group 4 weeks after randomization (treat-
ment-effect difference, 0.59 [95 % CI, 0.37 to 0.81]; p<0.01).
The treatment-effect improvements for each of the PAC

subgroups were also estimated to be statistically significant.
The mean Physical Discomfort Score improved by 0.84 units
in the treatment group and by 0.23 units in the control group
(treatment-effect difference, 0.61 [95 % CI, 0.34 to 0.88];
2<0.01). The mean Psychosocial Discomfort Score improved
by 0.63 units in the treatment group and by 0.15 units in the
control group (treatment-effect difference, 0.48 [95 % CI, 0.22
to 0.74]; p<0.01). The mean Worries and Concerns Score
improved by 0.82 units in the treatment group and by 0.14
units in the control group (treatment-effect difference, 0.68
[95 % CI, 0.40 to 0.95]; p<0.01). The mean Satisfaction Score
improved by 0.77 units in the treatment group and by 0.21
units in the control group (treatment-effect difference, 0.56
[95 % CIL, 0.22 to 0.89]; p<0.01). The PAC-QOL survey is
comprised of 28 individual questions; 23 of these questions
were estimated to have statistically significant (p<0.05)
treatment-effect improvements. See Online Appendix 4.

Patient-Reported Secondary Outcomes. The mean estimated
treatment effects of the two subcomponents of the SF-12
indicate improved health and wellbeing, but only the
effect for the Physical Component Score was significant
at the 5 % level. The mean Physical Component Score of
SF-12v2 improved by 2.69 units in the treatment group
and declined by 0.36 units in the control group (treatment-
effect difference, 3.05 [95 % CI, 0.85 to 5.25]; p<0.01).
The Mental Component Score improved by 3.12 units in
the treatment group and by 0.30 in the control group
(treatment-effect difference, 2.82 [95 % CI, —0.10 to
5.74]; p=0.061).

The modified BFI and the Hemorrhoid Symptom indexes
both exhibited statistically significant improvement in patient
reports. The mean modified BFI improved by 18.1 units in the
treatment group and by 4.2 units in the control group (treat-
ment-effect difference, 13.8 [95 % CIL, 5.1 to 22.5]; p<0.01).
The mean Hemorrhoid Symptom Index score improved by
0.43 in the treatment group and by 0.03 in the control group
(treatment-effect difference, 0.40 [95 % CI 0.17 to 0.63];
p<0.01). The estimated treatment effect for pain associated
with a hemorrhoid was a statistically significant improvement
(treatment-effect difference, 0.68 [95 % CI 0.35 to 1.02];
p<0.01).

A multivariate regression separately controlling for all
the demographic and baseline variables in Table 1 con-
firmed that the treatment effects reported in Table 2
remain robustly significant. See Online Appendix 4.
Moreover, analyses of male-only and female-only sub-
samples were estimated as statistically significant on 13
of the 18 primary and secondary outcomes. A test for
heterogeneous treatment effects found that patients who
reported worse baseline hemorrhoid-associated symp-
toms (of bleeding, itching and pain) were estimated to
have significantly higher treatment effects. See Online
Appendix 4.
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Figure 1. Participant enrollment and follow-up.

In addition, patients in the treatment group reported sub-
stantial satisfaction with perineal self-acupressure (in response
to questions only asked to the treatment group). After
conservatively assuming the most dissatisfied response to
the four treatment group members who were lost to fol-
low-up, 88 % of the treatment group reported using the
technique, and the mean frequency of all 50 members was
estimated to be 3.6 times per week. Of the treatment
group, 72 % reported that the perineal pressure technique
helped them to “break up, soften, or pass [their] stools.”
Fifty-four percent reported that the technique helped them
to “avoid having a hemorrhoid or lessened the impact of
an existing hemorrhoid.” Seventy two percent reported
that the technique helped them to “avoid or better manage
the effects of constipation.” Eighty-two percent of the
treatment group patients indicated that they would contin-
ue to use the technique, and 72 % indicated that they
would recommend the technique to family and friends.
See Online Appendix 4.

DISCUSSION

This is the first randomized trial with sufficient statisti-
cal power to test the effect of perineal self-acupressure
on patient-reported outcomes. The PSAC trial has pro-
duced evidence of perineal self-acupressure treatment
effects for PAC-QOL and modified BFI measures that
are statistically significant and clinically meaningful.
The estimated PAC-QOL improvement of 0.59 exceeds
the 0.5 standard deviation (SD) standard that has been
used to define a clinically meaningful difference with
respect to interventions for constipation.”’ The estimated
treatment-effect improvement on the modified BFI of
13.8 exceeds both the 0.5 SD standard and the 12-
point standard for changes that “are likely to be related
to clinically meaningful changes in patient’s perception
of their bowel habits” [18, p. 382]. The modified BFI
treatment effect also exceeds the standard error of mea-
surement (SEM).”> Our SEM estimate of 5.93 further
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Table 1. Baseline Patient-Reported Outcome Data

risk for side effects and complications than commonly used
medications such as stool softeners, fiber supplements, stimu-

Baseline demographic data Control Treatment p Value
T p— lants, laxatives, and lubricants. In addition, perineal self-
(V=50) (V=50) acupressure may help to control treatment costs because it

Male, no. (%) 8 (0.16) 17 (0.34) 0.04 only requires a brief, initial period of training. Furthermore,

Age, mean (SD) 445 (17.2)  47.6 (182) 039 1 pati d favorabl -

Race and ethnicity” not all patients respond favorably to existing treatment op-
American Indian, no. (%) 4 (0.08) 4 (0.08) 1.00 tions, and perineal self-acupressure may represent an effective
Asian, no. (%) 11(022) 70.14) 0.30 alternative to conventional treatment options. Finally, as this
Black, no. (%) 10 (020) 11 (0.22)  0.81 : ptions. Ys
White, no. (%) 32 (0.64) 31 (0.62) 0.62 study has shown, perineal self-acupressure also benefits
Hispanic, no. (%) 9 (0.18) 11(022)  0.84

Primary outcomes
Patient assessment of constipation PAC-QOL (scale: 0-4)

health-related quality of life.
The PSAC trial, however, has important limitations.

g?gggﬁo‘iiz%ﬁfc%%fo " %ig %‘5 8?2 The sample size is modest, as fewer than 100 patients
Worries and concerns 2.15 230 0.36 completed the study. Despite careful randomization, the
[SﬁiSfaCﬁon g?g ggg 8;3 trial was not well balanced with regard to patients’
Secondary outcomes gender or baseline SF-12 Physical Component Score.
Bowel function index 68.20 68.95 0.83 Most importantly, the PSAC trial, like all behavioral
ﬁ:ﬁfﬂhom score 0.59 0.82 0.16 intervention trials, was not blinded. Patients in the treat-
SE-12v2 ment group knew that they were performing perineal
Physical component score ~ 50.49 46.39 0.03 .
Méntal component score ~ 41.44 41.60 0.93 self-acupressure, and the researchers knew which pa-

* Race totals do not add up to the total in each group because nine
patients marked more than one race

supports the conclusion that the estimated treatment-
effect improvement on the modified BFI is clinically
meaningful.'®

Our estimated treatment-effect improvements are generally
larger and more statistically significant using the alternative
multiple imputation, completed case, SUR and IV analyses.
See Online Appendix 4.

This study suggests that clinicians should consider incorpo-
rating education in perineal self-acupressure as a first-line
treatment for constipation, along with conventional interven-
tions such as increased exercise and dietary fiber intake. As a
non-invasive, non-pharmacological treatment intervention for
constipation, perineal self-acupressure likely carries a lower

tients received training. While all patients received edu-
cation with respect to standard care, it is possible that
patients in the treatment group, surmising that they were
receiving a non-standard training, responded more positively
than patients in the control group because of a placebo-
like effect (possibly combined with a Hawthorne observer
effect).

As with all trials, there are also questions of whether the
treatment effects are generalizable to other conditions and
patient populations. For example, it is unclear whether perine-
al self-acupressure may be used to prevent constipation—an
application that may merit future exploration. Likewise, it is
uncertain how perineal self-acupressure would impact patients
with a history of hemorrhoids or active hemorrhoids. The
PSAC trial eligibility was dependent on meeting Rome 111
criteria for functional constipation. While patients with poorer
baseline scores on the Hemorrhoid Symptom Index had

Table 2. Treatment Effects for Perineal Self-Acupressure

Mean change from baseline Tr. effect (95 % Confidence p value
interval)
Variable Control Treatment Low High
Treatment effects on physical and psychological outcomes after 4 weeks”
Primary outcomes
Patient assessment of constipation
Physical discomfort -0.23 —0.84 —0.61 —0.88 —0.34 < 0.001
Psychosocial discomfort —0.15 —0.63 —0.48 -0.74 -0.22 0.001
Worries and concerns —0.14 —0.82 —0.68 —0.95 —0.40 < 0.001
Satisfaction 0.21 0.77 0.56 0.22 0.89 0.001
All -0.17 -0.76 —0.59 —0.81 -0.37 < 0.001
Secondary outcomes
SF-12v2
Physical component score -0.36 2.69 3.05 0.85 5.25 0.008
Mental component score 0.30 3.12 2.82 —-0.10 5.74 0.061
Modified bowel function index —4.2 —-18.1 —-13.8 —22.5 =5.1 0.002
Hemorrhoid symptom score —0.03 -0.43 —0.40 —0.63 -0.17 0.001

" Values are the mean change from the baseline for the treatment and control groups using a Last Observation Carried Forward (LOCF) method for
dealing with the nine missing values. All data included. ITT analysis. p values based on heteroskedastic robust standard errors
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statistically higher treatment effects, only 19 % of the PSAC
trial subjects (V=10 in treatment group, nine in control group)
reported at baseline having experienced new episodes with
hemorrhoids in the last 4 weeks. Thus, further testing is
required before making any confident inferences about the
impact of perineal self-acupressure on patients with historic
or active hemorrhoid problems. Similarly, it is uncertain
whether perineal self-acupressure would aid patients with
rectal wall abnormalities (such as rectocoele or descending
perineum syndrome)™ or impaired rectal tone."!

Additionally, it is uncertain whether similar pressure tech-
niques would produce analogous improvements to patient-
reported outcome. Some female patients have reported “ap-
plying transvaginal pressure [to] aid fragmentation and expul-
sion” [14, p. 661]. Applying rostral pressure to the perineal
area below the coccyx might also be used to fragment hard-
ened stools. An intervention that trained patients in alternative
methods of applying pressure might secure higher patient
compliance by letting patients choose the form of pressure
that they prefer.

CONCLUSIONS

A four-week intervention of perineal self-acupressure in addi-
tion to standard care was more effective than standard care
alone at improving constipation-related quality of life, bowel
function and health, and well-being among patients with con-
stipation. Clinicians should consider incorporating education
in perineal self-acupressure as a treatment for constipation,
along with conventional interventions such as increased exer-
cise and dietary fiber intake.
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