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Abstract: Aupuncture is widely used for functional constipation.

Effect of acupuncture might be related to the depth of needling;

however, the evidence is limited. This trial aimed to evaluate the effect

and safety of deep needling and shallow needling for functional

constipation, and to assess if the deep needling and shallow needling

are superior to lactulose.

We conducted a prospective, superiority-design, 5-center, 3-arm

randomized controlled trial. A total of 475 patients with functional

constipation were randomized to the deep needling group (237), shallow

needling group (119), and lactulose-controlled group (119) in a ratio of

2:1:1. Sessions lasted 30 minutes each time and took place 5 times a

week for 4 weeks in 2 acupuncture groups. Participants in the lactulose

group took lactulose orally for 16 continuous weeks. The primary

outcome was the change from baseline of mean weekly spontaneous

bowel movements (SBMs) during week 1 to 4 (changes from the

baselines of the weekly SBMs at week 8 and week 16 in follow-up
Yongming Ye, MD, PhD,
Zhishun Liu, MD, PhD

time to the first SBM. Emergency drug usage and adverse effects were

monitored throughout the study.

SBMs and constipation-related symptoms were all improved in the

3 groups compared with baseline at each time frame (P< 0.01, all). The

changes in the mean weekly SBMs over week 1 to 4 were 2(1.75) in

the deep needling group, 2(1.75) in the shallow needling group, and 2(2)

in the lactulose group (P> 0.05, both compared with the lactulose

group). The changes of mean weekly SBMs at week 8 and week 16

in the follow-up period were 2(2), 2(2.5) in the deep needling group,

2(3), 1.5(2.5) in the shallow needling group, and 1(2), 1(2) in the

lactulose group (P< 0.05, all compared with the lactulose group). No

significant difference was observed among the 3 groups regarding the

score changes of straining, incomplete evacuation, abdominal distention

during spontaneous defecating, or Cleveland Clinic Scores over week 1

to 4. However, the lactulose group got better effect than other 2 acu-

puncture groups in improving stool consistency (P< 0.01, both) and

shortening the time to the first SBM (P< 0.05, both). The percentage of

emergency drugs used in the 2 acupuncture groups were both lower than

in the lactulose group at each time frame (P< 0.01, all). No obvious

adverse event was observed in the deep or shallow needling group.

Deep and shallow needling at Tianshu (ST25) can improve intestinal

function remarkably and safely. Therapeutic effects of deep and shallow

needling are not superior to that of lactulose; however, the sustained

effects of deep and shallow needling after stopping the acupuncture

treatments are superior to the therapeutic effect of lactulose, which

might qualify the superiority of deep and shallow needling.

(Medicine 93(28):e284)

Abbreviations: BMs = Bowel Movements, CCS = Cleveland

Clinic Scores, EA = electro-acupuncture, IBS = Irritable Bowel

Syndrome, LOCF = last observation carried forward, m-ITT =

modified intention-to-treat, PEG = polyethylene glycol, SBM =

Spotaneous Bowel Movement, SBMs = Spotaneous Bowel

Movements.

BACKGROUND

F unctional constipation, which is not caused by organic
problems or medicines, is a functional bowel disorder that

presents as persistently difficult, infrequent, or incomplete
defecation but does not meet the criteria for irritable bowel
syndrome (IBS).1 This condition is so common that it affects
nearly 12% of people around the world,2 with a prevalence of
approximately 15% in North America,3 8.75% in Europe,4 and
3% to 17% in China.5 Systematic review has indicated that
acupuncture might be effective for constipation.6 In the acu-
g constipation, Tianshu (ST25) tops the
0.17%.7 In Western medicine, lactulose
American College of Gastroenterology
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(Grade A recommendation) and has been shown to be effective
in producing bowel movements (BMs) and improving stool
consistency.3 Therefore, the effects of acupuncture can be better
tested by using lactulose as a control treatment.

At present, the evidence supporting acupuncture for func-
tional constipation is limited and lacking in quality,8 trials
comparing the effects of deep needling and shallow needling
for functional constipation are especially rare. In addition to
acupoint selecting, the effect and safety of acupuncture might
also be related to the depth of the needling.9 In our previous study
on deep needling, using the depth of 30 to 70 mm at ST25 for
functional constipation, weekly spontaneous bowel movements
(SBMs) increased from 1.79� 1.05 times at baseline to
3.90� 1.43 times after 4 weeks of treatment (P< 0.01).
Increases in the SBMs from the baseline were maintained at
1.67� 1.43 and 1.71� 1.39 times, respectively, at the 12-week
and 6-month follow-ups after the treatment.10 Nonetheless, in
Japan and Korea, the depth of needling is usually quite shallow, at
approximately 2 to 4 mm.11,12 Hence, our trial was designed to
evaluate the effect and safety of deep and shallow needling for
functional constipation, and to assess whether the effectiveness
of deep and shallow needling at ST25 are superior to lactulose.

METHODS

Trial Design
A prospective, superiority-designed, multicenter, 3-arm

randomized controlled trial was conducted between March
2008 and September 2011. Participants were randomized into
the deep needling group, shallow needling group, and lactulose-
controlled group at a ratio of 2:1:1. We set this proportion in view
of the patients’ willingness toward the perception of strong need-
ling and the high acceptability of deep needling in China. Accord-
ing to the Declaration of Helsinki,13 the protocol of this trial was
reviewed and approved by the ethics committees of the responsible
centers. Participants gave written informed consent. The authors
vouch for the completeness and veracity of the data and data
analyses. The cycle of our trial was 17 weeks, which contained a
1-week run-in period (week -1), a 4-week treatment period (week
1–4), and a 12-week follow-up period (week 5–16).

Participants
Patients with functional constipation were enrolled from

5 centers in China, including Guang’anmen Hospital, China
Academy of Chinese Medical Sciences (Beijing); Third
Affiliated Hospital of Najing University of Chinese Medicine
(Nanjing); Jiangsu Province Hospital of Traditional Chinese
Medicine (Nanjing); West China Hospital, Sichuan University
(Chengdu); and Huguosi Hospital of Chinese Medicine, Beijing
University of Chinese Medicine (Beijing). All of these hospitals
are rated by the Chinese government as first-grade hospitals and
located in medium or large cities with rich source of patients.
Participants were recruited through newspaper ads, hospital
posters, and websites. Prior to the baseline visit, patients were
diagnosed by the clinicians of Digestive Department or Anor-
ectal Department based on the patients’ symptoms and the
history of constipation according to Rome III criteria,14 and
related examinations such as stool routine, colonoscopy, or
barium enema. Eligible subjects completed a 1-week screening
diary that contained weekly SBMs and constipation-related
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symptoms. At the baseline visit, subjects returned the screening
diaries and were asked to have the form for the Cleveland
Constipation Score filled out by gastrointestinal or anorectal
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specialists. Then, the subjects were randomized into the different
groups by acupuncturists. The cost of patients’ treatment and
related examination were all exempted. During the follow-up
period, we expressed the defecating diaries to patients for free.

Inclusion Criteria
Patients were included if they fulfilled all of the following

criteria: met the diagnosis of functional constipation based on
Rome III criteria,14 aged from 18 to 75 years, have never used
lactulose for constipation in the past, no use of medicine for
constipation for approximately 2 weeks before the enrollment,
no acupuncture treatment for constipation in the previous
3 months, never joined any other trial in progress in the previous
3 months, volunteered to join this trial and signed the informed
consent form.

Exclusion Criteria
Patients possessing any of the following exclusion criteria

were omitted from the study groups: IBS or organic consti-
pation or secondary constipation caused by endocrine, meta-
bolic, nervous, or postoperative diseases, or by drugs;
constipation with serious cardiovascular, hepatic, or renal
diseases, cognitive dysfunction, aphasia, mental disorders,
or illness that affects the patient’s cooperation for examination
and treatment; women in gestation or lactation periods; such
events as abdominal aortic aneurysm or hepatosplenomegaly;
blood coagulation disorders or regular anticoagulant use,
including Warfarin or Heparin (exception: patients under
antiplatelet treatment as using asprin or clopidogrel are
eligible); or cardiac pacemaker carrier.

Interventions
All of the acupuncturists had a 5-year undergraduate edu-

cation background, and all of them are registered practitioners of
traditional Chinese medicine with no<2 years of clinical experi-
ence. Huatuo needles (size 0.30� 25 mm and 0.35� 75 mm;
Suzhou Medical Appliance, Suzhou, Jiangsu Province, China),
Korean EA apparatus (LH202H; Huawei Industrial Development
Company, Beijing, China), and lactulose oral solution (15 mL;
Solvay Pharmaceuticals B.V., Netherland) were used.

Deep Needling Group
Acupoints of bilateral ST25, which were located accord-

ing to the World Health Organization Standardized Acupunc-
ture Points Location,15 were used. After sterilizing the skin,
needles of the size of 0.35� 0.75 mm were inserted into ST25
vertically and slowly, without manipulation, for approximately
20 to 60 mm until they pierced into the muscle layer of the
abdominal wall for 1 to 2 mm. Paired alligator clips of the EA
apparatus were attached transversely to the needle holders of
the bilateral ST25. EA stimulation lasted for 30 minutes with a
dilatational wave of 2/15 Hz and current intensity of 0.1 to
1 mA. The skin around the acupoints shivering mildly indicated
the proper dose.

Patients were treated once a day, 5 times a week for
4 continuous weeks.

Shallow Needling Group
Bilateral ST25, the same acupoints as in the deep needling

Medicine � Volume 93, Number 28, December 2014
group, were used. After skin disinfection, needles of the size of
0.30� 25 mm penetrated the skin upright at approximately 3 to
5 mm into the fat layer without manipulation. The usage of EA
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apparatus and the treatment course were the same as in the deep
needling group.

Lactulose-Controlled Group
Lactulose oral solution was taken orally at the dose of

15 mL once every morning after breakfast for 4 continuous
weeks. The dose would increase to 30 mL if the patients
have no BMs >3 days. Patients should continue to take
lactulose for the next 3 months if no severe adverse effects
were found.

Note that patients were asked to refrain from making any
major lifestyle changes (eg, starting a new diet or changing their
exercise patterns) during the trial. For patients who had no BMs
for 3 or more consecutive days, bisacodyl or glycerin enema

was used as an emergency drug. Details (such as date, time, and

dosage) related to the usage of emergency drugs were recorded
at length.

Outcome Measurements

Defecation Diaries
Patients recorded in daily diaries their SBMs, BMs, scores

of straining, incomplete evacuation, stool consistency during
spontaneous defecating, scores of abdominal distention, and the
details of emergency drug usage. SBMs and BMs were recorded
every day from 1-week run-in until the end of week 4, as well as
during week 8 and week 16. Scores of straining, incomplete
evacuation, stool consistency during spontaneous defecating,
and abdominal distention were recorded every day from 1-week
run-in until the end of week 4. Patients also recorded in their
dairies the dates and times of their first treatment (by acupunc-
ture or lactulose), and the dates and times of their first SBM
after the first treatment. Furthermore, the date, time and dosage
of the intake of study drug or emergency drugs (such as
bisacodyl or glycerin enemas) were recorded by patients at
length. Defecation within 24 hours after taking an emergency
drug was considered a non-SBM, whereas defecation exceeding
24 hours was deemed a SBM.

The response rates of patients’ defecation diaries during
the treatment period were 94.74% (216/228), 91.07% (102/
112), and 86.09% (99/115) in deep needling, shallow needling,
and lactulose groups, respectively. The rates during the follow-
up period were 85.96% (196/228), 85.71% (96/112), and
85.22% (98/115) in deep needling, shallow needling, and
lactulose groups, respectively.

Primary outcomes included the change from the
baseline of mean weekly SBMs over week 1 to 4. Thus, the
total number of SBMs was summed and divided by 4. The
change in the SBMs/week at week 8 and week 16 were
evaluated simultaneously. Secondary outcomes included the
following: SBMs/week at each assessing week; change from the
baseline of mean scores of straining (0¼ absent, 1¼mild,
2¼moderate, 3¼ severe, 4¼ very severe), incomplete evacua-
tion (0¼ absent, 1¼mild, 2¼moderate, 3¼ severe, 4¼ very
severe), stool consistency (0¼ loose, 1¼ soft and solid,
2¼ comfortable and solid, 3¼ hard and solid, 4¼ hard, pel-
let-like) during spontaneous defecating, and abdominal disten-
tion (0¼ absent, 1¼mild, 2¼moderate, 3¼ severe, 4¼ very
severe) over week 1 to 4; scores of straining, incomplete

evacuation, and stool consistency of each SBM were summed
up and divided by the times of spontaneous defecating; scores of
each abdominal distention were summed up and divided by the

# 2014 Lippincott Williams & Wilkins
times of abdominal distention occurrence; change from the
baseline of mean weekly Cleveland Clinic Scores (CCS) over
week 1 to 4 (The score was summed and divided by 4. CCS was
evaluated by gastrointestinal or anorectal specialists after ask-
ing the participants about their symptoms. Content for the CCS
involved 8 aspects, including spontaneous defecating fre-
quency, straining, incomplete evacuation, abdominal pain,
defecating time, assisted defecating measures, unsuccessful
defecating frequency [failure to defecate although having the
feeling of BMs], and a constipation course. The scores of the
CCS ranged from 0 to 30, with a higher score indicating a more
severe state of constipation.); time to the first SBM after the first
treatment; percentage of emergency drug usage; proportion of
adverse effects. The adverse effects of acupuncture include
needling, pricking, fatigue, nausea, subcutaneous hemorrhage,
needle breaking, local infection, abdominal infection, intestinal
infection, or intestinal hemorrhage. Needling pricking was
divided into 3 levels as mild, moderate, and severe. Considering
the invasiveness of acupuncture, moderate or severe pricking
was recorded as an adverse effect of acupuncture. The adverse
effects of lactulose included diarrhea, abdominal pain, and
abdominal distention.

Randomization
Participants were randomized to the deep needling group,

shallow needling group, or lactulose group at a ratio of 2:1:1 by
using central randomization. Acupuncturists and participants can
be concealed through the method of central randomization. A
random sequence was generated by the Central Randomization
System of China Academy of Chinese Medical Sciences.
Patients’ birthdates and sex were input by acupuncturists through
phones or the Internet to obtain the random numbers. Staff
members from the Clinical Evaluation Center of the China
Academy of Chinese Medical Sciences who took no part in this
clinic trial kept the blind codes. The randomizing scheme was not
allowed to be checked by anyone except the top system adminis-
trator.

Blinding
In consideration of the differing characteristics of acu-

puncture and lactulose, blinding was not performed on
patients or acupuncturists, except for the patients in the 2
acupuncture groups, which means that patients knew that they
were treated by acupuncture not medicine but did not know to
which acupuncture group they were assigned. In addition to
the depth of needling, the 2 acupuncture groups had the same
acupoints, parameters of electroacupuncture, and course of
treatment. Participants in the deep needling group were trea-
ted and visited in the morning, whereas participants in the
shallow needling group were treated and visited in the after-
noon, so that we can avoid the communication among patients
in different acupuncture groups. Manipulators were in charge
of the patients’ randomization and clinical interventions.
Gastrointestinal or anorectal specialists took charge of the
clinical diagnosis and CCS evaluation (knowing nothing about
the assignment), and 1 special evaluator from each center who
was unaware of the assignment undertook the work of screen-
ing, data collecting, and organizing of patients’ diaries. Stat-
istical specialists in the Institute of Basic Research in Clinical

Deep and Shallow Needling for Functional Constipation
Medicine, China Academy of Chinese Medical Sciences, who
were also unaware of the assignment, were responsible for the
statistical analysis.
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Sample Size
A sample estimated formula for the multigroups is given

below:

n ¼
’2ð
P

S2
j =kÞ

P
ðx̄j � x̄Þ2=ðk � 1Þ

We aimed to assess the effects and safety of deep needling
and shallow needling, and whether the effects of acupuncture
are superior to lactulose. The primary outcome in this trial was
the change from baseline of mean weekly SBMs over week 1 to
4. According to our pilot trial, the increase from the baseline of
weekly SBMs was 3.20� 2.56 in the deep needling group and
2.97� 2.67 in the shallow needling group. Considering the
enrolled participants searching for treatment in outpatient ser-
vices of hospitals have more severe states of constipation, the
figure using lactulose was estimated as 2.20� 1.7.16 With a
statistical power of 90%, and a 1-sided type I error rate of

Wu et al
0.05%, we obtained a sample size of 390 and expanded it to 475

in view of a drop-out proportion of 20% and to balance the
3 groups.

Statistical Analysis
SPSS statistical package program (ver. 20.0, Inter-

national Business Machines Corporation, China) was used.
P< 0.05 was considered to be a statistically significant
difference. Normally distributed measurement data were
expressed with mean� standard deviation (M� SD), abnor-
mally distributed measurement data were expressed with
Median(Quartile Range) [M(QR)]. Differences from the base-
line of normally distributed measurements were tested via
t test, and differences from the baseline of abnormally distri-
buted measurements were tested through Wilcoxon test. For
testing differences among the 3 groups in the change of mean
weekly SBMs over week 1 to 4, in weekly SBMs at week 1, 2,
3, 4, 8, 16, and in the change of incomplete evacuation’s score
over week 1 to 4, a Kruskal–Wallis test was used; a Student–
Newman–Keuls test would be used for further pairwise
comparison of each of the 2 groups if the 3 groups showed
a significant difference. For the mean scores of straining, stool
consistency, and abdominal distention, whose data had a
significant difference at baseline, a covariance correction
was used for correcting the difference at baseline, and we
used a 1-way analysis of variance (ANOVA) to test differ-
entiate in the score change among the 3 groups. Then a least-
significant difference (LSD) test would be used to test
differences for further pairwise comparison of each of the
2 groups if the 3 groups showed a significant difference. For
testing differences among the 3 groups in the change of CCS
score and in time to the first SBMs, an 1-way ANOVA was
used; a LSD test was used for further pairwise comparison of
each of the 2 groups if a significant difference was manifested
among the 3 groups. A x2 test was used for testing differences
among the 3 groups in the percentage of emergency drugs
used and the proportion of adverse effects. If the 3 groups
exhibited significant differences, a x2 test was also used for
further pairwise comparison; however, the a here should be
corrected as 0.0167 through the method of Bonferroni
(0.05/3¼ 0.0167). This trial used a modified intention-to-treat

(m-ITT) analysis. Data sets of the m-ITT analysis have been
defined as patients who accepted at least 1 treatment and had
at least 7 nonmissing diary entry days after the baseline.

4 | www.md-journal.com
Missing data were filled out according to the last observation
carried forward (LOCF) technique to impute data for missing
value. Such imputations were performed through the treat-
ment and follow-up period approximately 14.04% (32/228) in
the deep needling group, 14.29% (16/112) in the shallow
needling group, and 14.78% (17/115) in the lactulose group.
Participants with <7 diary days after baseline were deemed
nonresponders.

RESULTS

Participants’ Flow
Of the 475 patients who signed consent forms, 455 were

randomly assigned to the 3 groups and received related thera-
pies, whereas 20 of them dropped out from this trial with no
treatments (More information is detailed in Figure 1).

Baseline Data
Baseline demographic and clinical characteristics of

patients in the 3 groups are detailed in Table 1. There was no
significant difference among the 3 groups at baseline (P> 0.05,
all).

Outcomes

Primary Outcome
The mean SBMs/week over week 1 to 4 were improved

remarkably in the 3 groups compared with baseline (P< 0.01,
all). The weekly SBMs at week 8 and week 16 in the 3 groups
had also progressed (P< 0.01, all). In increasing mean
weekly SBMs of deep needling and shallow needling over
week 1 to 4 were not superior to lactulose, whereas at week
8 and week 16, the sustained effect of deep needling and
shallow needling were superior to the therapeutic effect of
lactulose.

Change of Mean Weekly SBMs/Week During Week
1 to 4

Compared with the baseline in the deep needling group, the
mean value of SBMs/week over week 1 to 4 improved from 2
(2) to 4.25 (1.5), with a difference of 2 (1.75) (P< 0.01); the
mean value in the shallow needling group increased from 2 (2)
to 4 (0.75), with a difference of 2 (1.75) (P< 0.01); and the
average number in the lactulose group grew from 2 (2) to 4
(1.25), with a difference of 2 (2) (P< 0.01). No difference was
shown in the changes of the mean weekly SBMs among the 3
groups during week 1 to 4 (P¼ 0.238).

Change in the SBMs/Week at Week 8 and Week 16
At week 8, the SBMs/week remained at 4 (2) in the deep

needling group, increasing by 2 (2) from baseline; at 4 (2) in the
shallow needling group, raising by 2 (3); and at 3 (2) in the
lactulose group, gaining by 1 (2). Both the deep and shallow
needling groups exhibited greater improvements compared with
the lactulose group (P< 0.05, respectively). At week 16, the
mean weekly SBMs were 4 (2) in the deep needling group,
increasing by 2 (2.5); 3.5 (2) in the shallow needling
group, progressing by 1.5 (2.5); and 3 (2) in the lactulose
group, gaining by 1 (2). The improvement in the SBMs/week

Medicine � Volume 93, Number 28, December 2014
in both the deep and shallow needling groups were greater
than that in the lactulose group (P< 0.05, respectively). More
information is detailed in Table 2.

# 2014 Lippincott Williams & Wilkins



Assessed for eligibility (n = 860)

Randomized (n = 475)

Excluded (n = 385)

•   have used lactulose for constipation in the past 

(n = 67)

•   have jointed other trials in progress (n = 47)

•   not will to join this trial (n = 60)

•   more than 75 years old (n = 52)

•   organic or secondary constipation (n = 147)

•   constipation with serious illnesses (n = 12)

Allocated to lactulose controlled group 
(n=119)
•   Received lactulose (n = 115)
•   Did not receive lactulose (n = 4)

Allocated to shallow needling group 
(n =119)
• Received shallow needling (n = 112)
• Did not receive shallow needling (n = 7)

Allocated to deep needling group 
(n = 237)
•   Received deep needling (n = 228)
•   Did not receive deep needling (n = 9)

Changed mind, didn’t want to participate) Changed mind, didn’t want to participate) Changed mind, didn’t want to participate) 

Lost to follow up (n = 17)

•   Dropped out (n = 17)

Lost to follow up (n = 16)

• Dropped out (n = 16)
Lost to follow up (n = 32)

•   Dropped out (n = 32)

Analyzed (n = 115)
•   Intention-To-Treat Analysis(n = 115)
Eliminated for Analysis (n = 4)
•   Non-responders (n = 4)

Analyzed (n = 112)
•   Intention-To-Treat Analysis(n = 112)
Eliminated for Analysis (n = 7)
•   Non-responders (n = 7)

Analyzed (n = 228)
•   Intention-To-Treat Analysis (n = 228)
Eliminated for Analysis (n = 9)
•   Non-responders (n = 9)
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Secondary Outcomes
The weekly SBMs at week 1, 2, 3, 4, 8, and 16 in the

3 groups had all progressed compared with the baseline
(P< 0.01, all), and all >3 times. More details are shown in
Figure 2.

The mean scores for straining, incomplete evacuation, stool
consistency during spontaneous defecating, abdominal disten-
tion, and CCS were all improved markedly in the 3 groups over

FIGURE 1. Flow chart of study participants.
week 1 to 4 from the baseline, (P< 0.01, all). There was no
statistical difference among the 3 groups in improving strain-
ing, incomplete evacuation, abdominal distention, and CCS

# 2014 Lippincott Williams & Wilkins
(P> 0.05, all). However, lactulose exhibit greater effect in
progressing the stool consistency (P< 0.01, both compared with
other 2 acupuncture groups) and shortening the time to the first
SBM (16.52� 18.84 hours by lactulose vs 27.08� 27.53 hours
through deep needling vs 36.68� 32.75 hours through shallow
needling, P< 0.05, both). Meanwhile, the deep needling group
had shorter times to the first SBM than the shallow needling group
(P< 0.05). In terms of the percentages of emergency drugs used,

the 2 acupuncture groups had lower values than the lactulose
group during each evaluated time frame (P< 0.01, all). More
details are revealed in Tables 3 and 4.

www.md-journal.com | 5



TABLE 1. Demographic and Clinical Characteristic of Patients in 3 Groups at Baseline

Characteristic Deep Needling (N¼ 237) Shallow Needling (N¼ 119) Lactulose (N¼ 119) P
�

Sex Male 54 28 21 0.461
Female 183 91 98

Age, y 45.88� 16.85 46.25� 16.81 44.12� 17.48 0.569
Nationality Han 229 115 114 0.915

Minority 8 4 5
Constipation course, mo 110.84� 99.85 109.25� 100.70 111.04� 110.15 0.910
SBMs 2 (2) 2 (2) 2 (2) 0.940
Other diseases Yes 46 23 21 0.916

No 191 96 98

ANOVA¼ analysis of variance; SBM¼ spontaneous bowel movements. Differences among the 3 groups for sex, nationality, and other diseases
were tested through x2 test; difference of age and constipation course was tested through 1-way ANOVA; and difference of SBMs was tested through

Wu et al Medicine � Volume 93, Number 28, December 2014
Adverse Effects
The total proportion of adverse effects was 4.62% (21/455)

in our trial. No obvious side effects were found in the 3 groups.
Overall, 6 patients (2.63%, 6/228) in the deep needling group
had mild side effects, including moderate or above pricking,
mild fatigue, or subcutaneous hemorrhage; 5 patients (4.46%, 5/
112) in the shallow needling group had the same mild side
effects as the deep needling group; and 10 patients (8.70%, 10/
115) in the lactulose group experienced the side effects of
diarrhea and abdominal discomfort. This difference was sig-
nificant between the deep needling group and lactulose group
(P¼ 0.012, a was corrected as 0.0167 through Bonferroni for
further pairwise comparisons).

DISCUSSION
The results of this superiority-design, multicenter, 3-arm,

randomized, lactulose-controlled trial show that deep needling
and shallow needling are effective and safe for patients with
functional constipation. The 4-week therapeutic effects of deep
needling and shallow needling are not superior to that of
lactulose; however, the sustained effects of 2 kinds of needling
after stopping the acupuncture treatments are superior to the

Kruskal–Wallis test.�
P value of the comparison among 3 groups.
therapeutic effect of lactulose.
Although functional constipation is related with various

persistent symptoms, infrequent SBMs are generally viewed as

TABLE 2. Primary Outcomes

No. of SBMs/Week Deep Needling (n¼ 228

Baseline 2 (2)
Mean over week 1–4 4.25 (1.5)y

Change of mean over week 1–4 (95% CI) 2 (1.75) (2, 2.25)
Of week 8 4 (2)y

Change of week 8 (95% CI) 2 (2) (1, 2)z

Of week 16 4 (2)y

Change of week 16 (95% CI) 2 (2.5) (1.5, 2)z

SBMs¼ spontaneous bowel movements.�
P value of the comparison among 3 groups.
yP< 0.01 for the comparison with baseline.
zP< 0.05 for the comparison with lactulose group.
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the defining and clinically significant symptom of functional
constipation.17 For patients with constipation, increased
instances of SBMs represent meaningful clinical improve-
ments.18 Thus, a change in the weekly mean SBMs as a primary
outcome based on patients’ diaries can objectively and accu-
rately reflect the relief of constipation. Lactulose is an osmotic
laxative that is recommended by the American College of
Gastroenterology of Level A,3 and commonly used and recom-
mended in China.19 This laxative is metabolized by the colonic
bacteria20 to retain fluid in the large intestine or to draw fluid
from the body into the bowel.21 In our trial, lactulose was taken
orally during the whole circle, including the period of follow-
up; consequently, the effects of deep and shallow needling
during the treatment and follow-up periods can be more
accurately revealed by using lactulose as the controlled inter-
vention.

The therapeutic effects of deep and shallow needling are
not superior to that of lactulose during week 1 to 4 in raising the
mean weekly SBMs, with the increases of 2(1.75), 2(1.75), and
2(2), respectively. Nonetheless, the therapeutic effects of deep
and shallow needling persisted for 12 weeks after the acupunc-
ture regimen had been stopped. The increases in the weekly
SBMs were 2(2), 2(2.5) respectively through the deep needling

at week 8 and week 16; 2(3), 1.5(2.5) through the shallow
needling; and 1(2), 1(2) through lactulose. According to the
Rome III criteria,22 the first defined symptom of functional

) Shallow Needling (n¼ 112) Lactulose (n¼ 115) P
�

2 (2) 2 (2) 0.932
4 (0.75)y 4 (1.25)y 0.066

2 (1.75) (1.88, 2.25) 2 (2) (1.5, 2.25) 0.238
4 (2)y 3 (2)y 0.001

2 (3) (1, 2)z 1 (2) (1, 2) 0.004
3.5 (2)y 3 (2)y 0.000

1.5 (2.5) (1, 2)z 1 (2) (0.5, 1) 0.001
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constipation is a spontaneous defecating frequency <3 times/

SBMs¼ spontaneous bowel movements. P<0.01 for the com-
parison among the 3 groups. yP<0.05 compared with lactulose
group. §P<0.05 compared with shallow needling group.
week, which is a complaint shared by many patients.23,24

Weekly SBMs evaluated during each time frame by deep
needling were all �4 times, with the increases all �2 times.

TABLE 3. Secondary Outcomes of Constipation-Related Sympto

Secondary Outcomes Deep Needling (n¼ 228) Shal

Score of straining
Baseline 3 (1)
Mean over week 1–4 1.75 (0.75)y

Change of mean over week
1–4 (95% CI)

1 (1.25) (0.75, 1)

Change of corrected mean
(95% CI)§

0.835� 0.037 (0.762, 0.908) 0.78

Score of incomplete evacuation
Baseline 2 (1)
Mean over week 1–4 1.5 (0.75)y

Change of mean over week
1–4 (95% CI)

0.75 (1.5) (0.5, 1)

Score of stool consistency
Baseline 3 (1)
Mean over week 1–4 2.5 (0.25)y

Change of mean over week
1–4 (95% CI)

0.5 (1) (0.5, 0.625)

Change of corrected mean
(95% CI)§

0.414� 0.025 (0.366, 0.463) 0.43

Score of abdominal distention
Baseline 1 (2)
Mean over week 1–4 0.5 (0.75)y

Change of mean over week
1–4 (95% CI)

0.75 (1.69) (0.5, 1) 0.

Change of corrected mean
(95% CI)§

0.762� 0.033 (0.698, 0.827) 0.69

CCS
Baseline 13 (5)
Mean over week 1–4 8.25 (2.94)y

Change of mean over week
1–4 (95% CI)

4.5 (5) (3.75, 5)

CCS¼Cleveland Clinic Score.�
P value of the comparison among 3 groups.
yP< 0.01 for the comparison with baseline.
zP< 0.01 both for the comparison with other 2 acupuncture groups, res
§ Corrected mean by covariance of data having significant difference at
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Moreover, the SBMs/week of the shallow needling group were
all >3 times in each time frame. Figure 2 showed that weekly
SBMs over the 4-week treatment period in 2 acupuncture
groups exhibited rising trends, especially in the deep needling
group. Whereas, during the 16-week treatment period of lactu-
lose, weekly SBMs increased rapidly in the first 2 weeks, then
started to decline from week 3. Further, the sustained effects of
deep and shallow needling at week 8 and week 16 (the patients
had already stopped the acupuncture treatment from week
5–16) were all better than using lactulose (the patients were
still taking the medicine from week 5–16) in gaining SBMs
(P< 0.05, respectively). These 12-week sustained effects of
deep and shallow needling are clinically meaningful. In our
previous clinical trial of deep needling that used the same
definition of SBMs, the effects of deep needling in raising
the SBMs/week could last for 6 months, remaining at
3.51� 1.42 times.10 In a trial conducted by Lu,25 the lasting
effects of deep needling at ST25 for constipation can persist for
24 weeks, with the SBMs maintained at 5.67� 0.99 times/week.

Deep and Shallow Needling for Functional Constipation
Nevertheless, osmotic laxatives, such as lactulose and poly-
ethylene glycol (PEG), are generally thought to lack sustained
effects.26 One trial of PEG 3350 for constipation reported that

ms

low Needling (n¼ 112) Lactulose (n¼ 115) P
�

3 (1) 2 (1) 0.005
1.75 (0.75)y 1.75 (0.75)y 0.220

1 (1.44) (0.75,1.25) 0.75 (1.5) (0.5, 1) 0.129

9� 0.053 (0.685, 0.893) 0.868� 0.053 (0.764, 0.971) 0.573

2 (1) 2 (2) 0.058
1.63 (0.75)y 1.5 (1)y 0.499

0.75 (1.5) (0.5, 1) 0.75 (1.5) (0.5, 1) 0.271

3 (1) 3 (1) 0.008
2.5 (0.25)y 2 (0.5)y 0.000

0.5 (1) (0.5, 0.75) 0.5 (1) (0.25, 0.75) 0.891

8� 0.035 (0.369, 0.508) 0.701� 0.035 (0.632, 0.769)z 0.000

2 (1) 1 (2) 0.030
0.75 (0.5)y 0.75 (0.75)y 0.081

75 (1.75) (0.25, 1.25) 0.5 (2) (0, 0.75) 0.022

3� 0.041 (0.601, 0.786) 0.661� 0.047 (0.569, 0.753) 0.167

13 (5.5) 12 (5) 0.375
8.75 (2.19)y 9 (2.75)y 0.017

4.38 (5.38) (3, 5) 4 (5) (3, 4.5) 0.066

pectively.
baseline.
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TABLE 4. Usage of Emergency Drugs

Group Deep Needling Shallow Needling Lactulose P
�

Total no. 228 112 115
No. of emergency drug usage (%)
Baseline 46 (20.18%) 17 (15.18%) 24 (20.87%) 0.468
Week 1–4 22 (9.65%)y 9 (8.04%)y 39 (33.91%) 0.000
Week 8 24 (10.53%)y 14 (12.50%)y 35 (30.43%) 0.000
Week 16 39 (17.11%)y 16 (14.29%)y 34 (29.57%) 0.000

�
P value of the comparison among the 3 groups.
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after 38.4� 14.1 days (nearly 5 weeks) of follow-up, the
symptoms of constipation recurred in 29 out of 47 patients
(61.7%).27 Trails using prokinetic agents also lack reports of
sustained effects.28,29

In addition, searching for other drugs during an observing
circle can also reflect the effect of intervention. In our trial, the
emergency drug usage in the 2 acupuncture groups were both
less than in the lactulose group (P< 0.01). The proportions of
participants using emergency drugs in the lactulose group were
33.91%, 30.43%, and 29.57%, respectively, over week 1 to
4 and at week 8 and week 16. Still, these percentages were only
9.65%, 10.53%, and 17.11% in the deep needling group and
8.04%, 12.50%, and 14.29% in the shallow needling group. In
3 studies comparing the effect between PEG and lactulose, 18%
of PEG patients required additional therapies and 30% of
lactulose patients required extra treatments.26 The participants
in our lactulose group took lactulose for 16 continuous weeks,
and the chronic use of lactulose can indeed result in flatus and
bacterial adaptation.30–32 Furthermore, 8.70% of patients in the
lactulose group complained of abdominal discomfort and diar-
rhea caused by lactulose. Only 2.63% of patients in the deep
needling group (P¼ 0.012 compared with lactulose) and 4.46%
of patients in the shallow needling group complained of mild
side effects, including moderate or more of pricking, mild
fatigue, and subcutaneous hemorrhage, all of which were
temporary.

In traditional acupuncture treatments, the depth of need-
ling has an influence on the effects of acupuncture.9 In our trial,
except as the depth of needling, the 2 acupuncture groups have
the same acupoints, parameters of electroacupuncture, and
course of treatment, which might benefit to blind the partici-
pants. The results suggest that there is no significant difference
between deep and shallow needling groups in progress in
intestinal function except for the change of weekly SBMs at
week 4 and for the time to the first SBM. Moreover, the deep
and shallow needling groups can both get more weekly SBMs
after stopping acupuncture treatment than using lactulose
during follow-up period.

Limitations
Lack of the mean value of primary outcomes during

follow-up might bias the results; lack of fully blinding of
participants in acupuncture and lactulose groups might also
bias the results. Our 1-week screening period is a little bit

yP< 0.01 for the comparison with lactulose (a was corrected as 0.0
shorter. Although a shorter screening period can increase the
compliance of the participants, it might cause a little confound-
ing of IBS. We have a standard training of all the manipulators,
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however, the depth of needling varied with patients’ body type.
There would be a manipulating bias for that the needling was
performed on different patients by different manipulators. There
might also be a recall bias of the patients during follow-up
period, because some of them may not record their BMs timely
without the evaluator’s monitoring. We used 3 different ways to
enroll participants for the balance; nonetheless, we still missed
some sources of patients. We did not recruit the participants
from communities, so that the patients with lighter symptoms
who did not care about their problems might pay little attention
to the information from our hospitals. Besides, our 4-week
treatment period might not be long enough for the interventions
to show their effects completely. Although the results of our
superiority-design trial did not reflect that the therapeutic
effects of acupuncture were better than that of lactulose, these
effects are clinically meaningful for the safety and 12-week
sustained effects of deep needling and shallow needling.

CONCLUSIONS
Deep needling and shallow needling at ST25 can improve

intestinal function remarkably and safely. Therapeutic effects of
deep needling and shallow needling are not superior to that of
lactulose; however, the sustained effects of deep and shallow
needling after stopping the acupuncture treatments are superior
to the therapeutic effect of lactulose, which might qualify the
superiority of deep and shallow needling.
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