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ABSTRACT
Introduction: Degenerative lumbar spinal stenosis
(DLSS) is a major public health problem and the
primary reason why older adults seek lumbar spine
surgery. Acupuncture may be effective for DLSS, but
the evidence supporting this possibility is still limited.
Methods and analysis: A total of 80 participants
with DLSS will be randomly allocated to either an
acupuncture group or a sham acupuncture (SA) group
at a ratio of 1:1. 24 treatments will be provided over
8 weeks. The primary outcome is the score change of
the Modified Roland-Morris Disability Questionnaire
(RMDQ) responses from baseline to week 8. The
secondary outcomes include the assessment of lower
back pain and leg pain using the Numeric Rating Scale
(NRS), the change in the number of steps per month,
and the assessment of the specific quality of life using
the Swiss Spinal Stenosis Questionnaire (SSSQ). We
will follow-up with the participants until week 32. All of
the participants who received allocation will be
included in the statistical analysis.
Ethics/dissemination: This protocol has been
approved by the Research Ethical Committee of
Guang’anmen Hospital (Permission number:
2015EC114) and Fengtai Hospital of Integrated
Traditional and Western Medicine (Permission number:
16KE0409). The full data set will be made available
when this trial is completed and published.
Applications for the release of data should be made to
ZL (principal investigator).
Trial registration number: NCT02644746.

BACKGROUND
Lumbar spinal stenosis (LSS) is one of the
major causes of pain and numbness in the
back and legs, with degenerative lumbar
spinal stenosis (DLSS) as the most common
type.1 2 DLSS is commonly characterised by
diminished available space for the neural
and vascular elements in the lumbar spinal
canal secondary to degenerative changes.
These changes lead to a variable clinical

syndrome such as intermittent claudication
and back, gluteal and lower extremity pain
and fatigue all of which are accompanied by
limited daily function and impaired quality
of life.3–5 According to the Framingham
study, the prevalence of relative (≤12 mm)
and absolute (≤10 mm) LSS in a random
community population 60–69 years of age
was 47.2% and 19.4%, respectively.6 In
general, ageing results in spine degeneration
after the age of 65, and DLSS is the main
reason that people over the age of 65 years
seek lumbar spine surgery.5 7

According to the recommendations of the
North American Spine Society (NASS), treat-
ment options include surgical therapy, epi-
dural steroid injections and physical therapy.8

Randomised trials indicate that for patients
severely affected by spinal stenosis, surgery
offers greater efficacy than non-surgical treat-
ments.9 10 However, the complications and
costs of surgery should also be considered,
especially for older patients.11 In addition,
Kovacs et al12 found that after 10 years of
follow-up, patient satisfaction between the sur-
gical and non-surgical groups were similar,
suggesting that the outlook for a study examin-
ing conservative therapies is promising. Some

Strengths and limitations of this study

▪ This is a placebo-controlled trial using non-
penetrating needles, which might provide a valid
blinding effect to participants and minimise the
placebo effect.

▪ A 24-week follow-up can assess whether a sus-
tained effect of acupuncture for degenerative
lumbar spinal stenosis can persist for a long
period.

▪ As acupuncture is a manipulated intervention, it
is difficult to blind the acupuncturists to the
treatment modalities.
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experts assert that it is necessary to undergo systematic
conservative therapy before resorting to surgical repair.
Furthermore, the ineffectiveness of conservative treatment
is one of the indications for surgery.13–15 Although epi-
dural steroid injections can relieve pain in the back and
legs, this treatment often fails to improve pain in the
lower extremity and claudication.16 17 For acupuncture,
there has been insufficient evidence to either recommend
or criticise its use. In 2013, Kim et al18 conducted a system-
atic review and meta-analysis which found that acupunc-
ture either with electrical stimulation or in combination
with other related techniques might be beneficial com-
pared with acupuncture therapy alone. However, the evi-
dence was poor and limited by trials rated as having a
high risk of bias and substantial clinical heterogeneity.
Thus, their conclusion could not prove the efficacy of acu-
puncture for DLSS. One of our previous cohort studies
signified that acupuncture might relieve the symptoms of
DLSS.19 In addition, an unpublished pilot study con-
ducted last year included 12 participants also indicated
that compared with sham acupuncture (SA), acupuncture
can alleviate the pain symptoms as measured by Modified
Roland-Morris Disability Questionnaire (RMDQ) and
Numeric Rating Scale (NRS) after 8 weeks of treatment.
However, owing to the insufficient sample size and lack of
a long-term follow-up period, more substantial clinical
trials are still needed to support the evidence that acu-
puncture may be an optional treatment for DLSS in the
future.

METHODS
Objective
To assess the efficacy and safety of acupuncture on
relieving the symptoms of DLSS and improving the
quality of life of patients with DLSS.

Hypotheses
1. Compared with SA, acupuncture will significantly

relieve the symptoms of DLSS after an 8-week treat-
ment measured by valid instruments.

2. Acupuncture will have a sustained effect for DLSS
after 8 weeks of treatment.

Study design
This is a randomised, placebo-controlled, observer-
blinded and patient-blinded multicentre superiority trial
with two parallel groups using a 1:1 allocation ratio. The
protocol had been developed following the Standard
Protocol Items: Recommendations for Interventional
Trials (SPIRIT) and STandards for Reporting
Interventions in Clinical Trials of Acupuncture
(STRICTA) guidelines.20 21 A diagram of the trial design
is shown in figure 1.

Participants and recruitment
In total, 80 participants will be recruited through public
posters and from the Guang’anmen Hospital and

Fengtai Hospital of Integrated Traditional and Western
Medicine website. The clinicians will be responsible for
enrolling participants who are willing to undergo acu-
puncture treatment for DLSS. The assistant researchers
will assess and record the participants’ baseline status.
After the written informed consent has been obtained,
eligible participants will be randomly allocated accord-
ing to a group number generated by a third party.

Randomisation and allocation concealment
The Institute of Clinical Pharmacology affiliated with
Guang’anmen Hospital will be responsible for randomly
grouping participants and is involved in neither the
treatment nor data collection for this study. Using a
block size of 4 in a scheduled computer-generated ran-
domisation programme, the final group assignments will
be sealed in opaque envelopes. To ensure the proper
management of the randomisation procedure, the
sequence numbers will be printed on the outside of the
opaque envelope, and the group assignment will be
sealed inside. All envelopes will be numbered sequen-
tially. The envelopes will be delivered according to the
patients’ sequence numbers, and the acupuncturist will
be informed of the random numbers and group assign-
ments by either telephone or email.

Blinding
Owing to the characteristics of acupuncture, none of the
acupuncturists involved in this trial can be blinded to
the assignments. However, the participants will be
blinded as they do not know their assignments, and the
SA used in this trial can guarantee a good blinding
effect as the location of the selected acupoints are in the
blind spots of participants. The assessors and statisticians
for the data collection and analysis will be blinded to
the assignments. In addition, participants will be asked
to answer the following question during week 8 to test
the blinding effect: ‘Do you think you have received real
acupuncture treatment?’ The participants can choose
‘yes’ or ‘no’ as an answer. We will analyse the percentage
of participants who answered ‘yes’ in both groups after
the final treatment. If the results show no significant dif-
ference in the response to this question between the two
groups, they could suggest that the blinding effect is
sufficient.

PARTICIPANTS
Inclusion criteria
Participants who meet the requirements for a diagnosis
of DLSS as defined by the NASS8 as well as all of the fol-
lowing conditions will be considered for enrolment.
1. Using the NRS questionnaire to report buttock/leg

pain>low back pain>4 points.
2. A Roland-Morris score of at least 7.
3. Mild, moderate or severe lumbar central canal spinal

stenosis identified by MRI or CT scan. Central sten-
osis will be classified mainly based on the mid-sagittal
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diameter measured in millimetres at the narrowest
intervertebral level. The classifications are mild
(more than 13 mm), moderate (11–13 mm) and
severe (<11 mm).22

4. Age 50–80 years.
5. Signed consent and willingness to participate in the

trial.

Exclusion criteria
1. Congenital stenosis of the vertebral canal, serious

indications of DLSS (eg, segmental muscular atrophy,
bowel and bladder disturbances), lumbar tubercu-
losis, lumbar vertebral tumours or vertebral body
compression fracture.

2. Spinal instability requiring surgery.
3. Severe vascular, pulmonary or coronary artery disease

that limits ambulation, including recent myocardial
infarction.

4. Participants who are cognitively impaired such that
they are unable to give informed consent or provide
accurate data.

5. Clinical comorbidities that could interfere with the
collection of data concerning pain and function.

6. Acupuncture treatments within the past 30 days.

7. Administration of medications for pain control (eg,
non-steroidal anti-inflammatory drugs or herbal anti-
inflammatory agents) during the week prior to col-
lecting the baseline.

INTERVENTION
Intervention group
Acupuncturists who have completed 5 years of under-
graduate study and have 2 years of clinical experience will
administer the acupuncture or SA. The intervention
protocol and acupoints selection were based on the
expert’s experience and previous clinical research.19 The
acupoints of Shenshu (BL23), Dachangshu (BL25),
Weizhong (BL40), Chengshan (BL57) and Taixi (KI3) will
be used (table 1). All acupoints will be localised according
to the WHO Standard Acupuncture Locations.23 During
the treatment, participants will lie in the prone position,
and the acupuncturists will use 75% alcohol pads to steril-
ise the skin around the acupuncture points. Subsequently,
sterile disposable steel needles (Huatuo, Suzhou, China;
0.3 mm×40 mm/0.3 mm×75 mm) will be inserted into the
selected acupuncture points, which are covered with adhe-
sive pads. For the bilateral BL25, the needle will be
inserted vertically at ∼40–70 mm to induce a sensation of

Figure 1 Diagram of trial

design. NRS, Number Rating

Scale; RMDQ, Modified

Roland-Morris Disability

Questionnaire; SPWT, self-paced

walking test; SSSQ, Swiss Spinal

Stenosis Questionnaire.
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soreness (de qi). For the other four acupoints (BL23,
BL40, BL57 and KI3), the needles will be inserted to a
depth of 10–15 mm, gently rotated three times and lifted
to achieve de qi. There will be 24 treatment sessions, with
1 session scheduled three times a week. Patients will
undergo a 30 min treatment per session.

Control group
The acupuncturists will use blunt tip needles that
cannot penetrate the skin or stimulate deep tissues.
Thrusting and twisting motions will be used by acupunc-
turists to simulate the treatment and aid in blinding the
patients. The sham needle used in this trial had a blunt
tip similar to the Streitberger needle,24 which has been
proven as a useful placebo control.25 Each placebo
needle consists of four parts: the needle handle, needle
body, blunt tip and adhesive pad (an illustration of the
placebo needle used in this trial is shown as figure 2).
The chosen acupoints, treatment duration and fre-
quency of sessions for participants in the SA group will
be the same as in the acupuncture group.

OUTCOME
Primary outcome
The primary outcome measure is the score change in
the Modified Roland-Morris Disability Questionnaire

(with scores ranging from 0 to 24 and higher scores sug-
gesting greater impairment) compared with baseline at
week 8.
The RMDQ is a reliable and valid back pain-specific

functional status questionnaire. Disability is measured
respective to physical function activities and activities of
daily living, including eating and sleeping. The RMDQ
contains 24 questions, and after each question, the
phrase ‘caused by low back pain’ appears. In this study,
we will modify the above phrase to ‘caused by buttock
and leg pain’ after each question, which will be more
suitable for participants who have sciatica.26 To measure
the symptoms of the participants with DLSS after
8 weeks of treatment, participants will be asked to com-
plete the Chinese version of the RMDQ.

Secondary outcomes
1. The score change in the RMDQ compared with base-

line at weeks 4, 20 and 32.
2. The score change in the pain rating of low back, and

buttock and leg using the Number Rating Scale (NRS,
with scores ranging from 0 to 10 and higher scores
indicating greater pain) compared with baseline at
weeks 4, 8, 20 and 32. The pain symptoms will be
graded using the 11-grade NRS by the patients them-
selves.27 28 We will offer two scales for the participants
each week, including one for measuring buttock and
leg pain and another for measuring low back pain.
Participants should answer with the average score of
period since the most recent follow-up. Assessments
will be made at baseline, from 1 to 8 weeks, and at 20
and 32 weeks after the first treatment.

3. The score change in the self-paced walking test
(SPWT) compared with baseline at weeks 4, 8, 20
and 32. The walking function of participants with
claudication will be evaluated using the SPWT, which
was invented by Bassey et al29 and was initially used to
evaluate cardiovascular disease. Tomkins et al30

adapted the SPWT to assess the walking function of
patients with LSS. In this trial, participants will be
required to walk at their customary speed (between
8:30 and 9:30 after breakfast on the weekends), and
they will stop when the symptoms of DLSS appear;
the number of steps will be recorded by pedometer.

Table 1 Summary of the acupoints’ location

Acupoints Location

Shenshu (BL23) In the lumbar region, at the same level as the inferior border of the spinous process of the second

lumbar vertebra, 1.5 Bone-cun lateral to the posterior median line

Dachangshu (BL25) In the lumbar region, at the same level as the inferior border of the spinous process of the fourth

lumbar vertebra, 1.5 Bone-cun lateral to the posterior median line

Weizhong (BL40) On the posterior aspect of the knee, at the midpoint of the popliteal crease

Chengshan (BL57) On the posterior aspect of the leg, at the connecting point of the calcaneal tendon with the two muscle

bellies of the gastrocnemius muscle

Taixi (KI3) On the posteromedial aspect of the ankle, in the depression between the prominence of the medal

malleolus and the calcaneal tendon

Figure 2 Illustration of sham acupuncture.
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4. The score change in the Swiss Spinal Stenosis
Questionnaire (SSSQ) will be compared with baseline
at weeks 4, 8, 20 and 32. The symptoms and functions
will be evaluated using the SSSQ, which consists of
three domains: symptom severity (eg, overall pain,
pain frequency, numbness, feebleness; with scores
ranging from 1 to 5 and higher scores indicating
worse symptoms), physical function (walking, activity;
with scores ranging from 1 to 4 and higher scores indi-
cating worse function) and satisfaction with the
degree of treatment efficacy (with scores ranging from
1 to 4 and higher scores indicating less satisfaction).
This assessment will be completed at baseline and at
4, 8, 20 and 32 weeks after the first treatment.31–33

5. Patient expectations of the effectiveness of acupunc-
ture will be recorded at baseline. The expectations
regarding whether acupuncture might help alleviate
DLSS will be assessed at baseline. This scale includes
four brief questions to investigate whether patients
are confident that the acupuncture treatment will
help alleviate their DLSS and whether the degree of
expectation can affect the primary outcome: ‘Do you
think acupuncture can work?’, ‘Do you think acu-
puncture can help your DLSS?’, ‘Which intervention
do you prefer?’ and ‘Did you receive your preferred
intervention?’.

Table 2 presents the data collection times.

Safety assessment
For safety assessment, acupuncture-related adverse
events such as severe sharp pain (visual analogue scale
≥7), haematomas or bleeding around the side of
needle, nausea or fainting during treatment, and other
discomfort after acupuncture will be assessed through-
out the study in both groups. In addition, adverse events
unrelated to acupuncture such as the common cold,
cough, diarrhoea, constipation and headache will also
be recorded by the observers.

Data management and monitoring
All investigators who have completed good clinical prac-
tice training will independently collect the data and
assess the effects of the treatments. A remote data
capture system will be used to store data on a password-
protected computer that will store recorded data in a

secure environment. In principle, clinical information
will not be released without the permission of the princi-
pal investigator (ZL), with the exception of an emer-
gency or as necessary for monitoring and auditing by
the data monitoring committee. All paper and elec-
tronic versions of the case report form will be preserved
in the secure research archives at Guang’anmen
Hospital for 10 years and will only be viewed by the
research team. In addition, an independent data moni-
toring committee has been established to review the
results of any adverse events to decide whether the trial
should continue. The committee comprises an ortho-
paedist, a medical statistician and an epidemiologist.

Rescue medication
In general, ingestion of painkillers is forbidden during
the trial because they may potentially effect the accuracy
of the data. However, if participants declare that the
pain is unbearable during the study period, celecoxib
capsules will be administered ( J20030098 Pfizer
Pharmaceuticals LLC; 1.2 g/box) to alleviate pain
(200 mg by mouth once daily for 3 days). Any medicine
administered should be carefully recorded in the case
report form in addition to any other concomitant
medications.

STATISTICAL METHODS
Sample size
The sample size calculation is based on the superiority
two-sided test with the null hypothesis that the differ-
ence between the groups with regard to the score
change in the RMDQ from baseline to week 8 is not
more than 2.25 points. The primary outcome is the
score change in the RMDQ from baseline to week
8. According to the report of Patrick et al,26 the minimal
clinically important difference (MCID) of the RMDQ is
2–3 points; therefore, we choose 2.25 points as a conser-
vative estimate of the MCID for the RMDQ score. Based
on our previous pilot study and assumptions, the mean
reduction of RMDQ score in the acupuncture and SA
groups was 4.7 and 2.4, with an SD of 3.8 points in both
groups. The sample size was calculated using WinPepi
software V.11.6.34 We estimated α=0.05 and β=0.2, allow-
ing for 15% attrition. Finally, we plan to recruit 80

Table 2 Time of data collection

Treatment phase (weeks)
Follow-up
phase (weeks)

Measures Baseline w 1 w 2 w 3 w 4 w 5 w 6 w 7 w 8 w 20 w 32

RMDQ × × × × ×
NRS × × × × × × × × × × ×
SPWT × × × × ×
SSSQ × × × × ×
Patient expectations ×
NRS, Number Rating Scale; RMDQ, Modified Roland-Morris Disability Questionnaire; SPWT, self-paced walking test; SSSQ, Swiss Spinal
Stenosis Questionnaire; w, week.
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participants, 40 in each group, which can provide 80%
power to detect an intergroup difference of more than
2.25 points in the RMDQ.

Statistical analysis
Data from the trial will be entered into SPSS software
V.21.0 (IBM SPSS Statistics, IBM Corp, Somers, New York,
USA), and data analysis will be based on the
intention-to-treat analysis data set, which includes all parti-
cipants who were assigned to a group. The main objective
of this trial is to assess the score change in the RMDQ
between the groups from baseline to week 8. We will use
the independent sample t-test for the analysis, and if the
distribution is abnormal, non-parametric Wilcoxon statis-
tics will be used to test the null hypothesis. For the second-
ary outcome data provided by scales or questionnaires
such as the NRS, SPWTand SSSQ, an independent sample
t-test will be used for comparison between the independ-
ent samples, and non-parametric tests may also be used in
case of abnormal distribution. Linear regression will be
used to explore the relationship between the expectations
and primary outcomes as well as to examine whether the
patients’ expectations can affect their treatment. For any
random data missing, a multiple imputation will be used;
however, we will endeavour to ensure that all data points
analysed are actual collected data. A χ2 test will be used to
assess the satisfaction (assessed by third domain of SSSQ)
and safety of the treatments.

Research ethics
This trial is in accordance with the Declaration of
Helsinki35 and has been approved by the Research
Ethical Committee of Guang’anmen Hospital affiliated
with the China Academy of Chinese Medicine Science
(Permission number: 2015EC114) and Fengtai Hospital
of Integrated Traditional and Western Medicine
(Permission number: 16KE0409). All participants will be
required to provide written informed consent prior to
enrolment in the trial.

DISCUSSION
To date, in the majority of randomised controlled trials
that have compared basic acupuncture to other types of
acupuncture for treating DLSS, it is difficult to assess the
efficacy of acupuncture.18 In this trial, we designed an
SA group as a controlled comparison group to identify
the efficacy of real acupuncture. In acupuncture
research, the use of an SA control is helpful for deter-
mining the efficacy of acupuncture for treating a dis-
order. However, owing to the characteristics of
acupuncture, it is hard to use a placebo needle on
patients. Based on a randomised controlled cross-over
trial, the SA that will be implemented in this study will
serve as a valid control25 because it can produce a good
blinding effect to patients from two groups. This might
balance the placebo effect between the two groups and
reveal the efficacy of acupuncture for DLSS.

Additionally, we selected RMDQ as the primary
outcome in combination with MCID to calculate the
sample size for this trial, which will improve the analysis in
reaching a final conclusion. RMDQ is one of the most
commonly used instruments for lower back pain.36 Owing
to its simple and readily understood questions, the RMDQ
assessment is easy to complete. Other widely used scales
and questionnaires such as the NRS, SPWT and SSSQ will
also play auxiliary roles in evaluating the results regarding
whether acupuncture can ameliorate the symptoms and
improve the quality of life for patients with DLSS.
Finally, we established a 24-week follow-up (weeks 9–32)

to observe the sustained effects of acupuncture on DLSS
after the end of the treatment sessions. There are still lim-
itations that should be noted. As acupuncture is a manipu-
lated intervention, blinding for acupuncturists is hard to
implement. However, the outcome evaluators in this trial
will be blinded to assignment to decrease the potential
bias. Additionally, because the pilot study that was used to
estimate the sample size of this trial was small, there
might be an overestimation of the acupuncture effect. At
the end of this trial, we hope that the results will provide
more reliable evidence and clarify the value of acupunc-
ture as a treatment for patients with DLSS.
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